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Abstract. The Lower Cretaceous paraflysch forms an outstanding, 250 km-long belt in the Vardar Zone. It
is composed of a basal unit, uncomformable over Jurassic limestones and older rocks, and of two mega-
sequences with the a clastic lower and clastic-carbonate upper member. In this study, We analyzed the orien-
tation of the sedimentary bedding, cleavage and schistosity, fold hinges and axial surfaces and cleavage — bed-
ding intersection lineation, were analysed. The area experienced two phases of folding, first with fold hinges
oriented NNW and the second with hinges oriented WSW. The regularities of these structures and their rela-
tionships are, as shown by these investigations, only statistically to be used in practical study of fabric.
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Ancrpakr. Jomokpennu napacaui rpagu y Bapgapcekoj 3ouu Beoma u3pasut nojac gyr 250 km. Cacroju ce
op 6a3aliHe jeMHUIE JUCKOPJAHTHE NPEKO TOPHOjYPCKUX Kpeumhaka ¥ MeJIaHXa, Kao U J[Be MEraceKBEHIe ca
TOHBAM KITACTHYHHM ¥ TOPEHUAM KIACTHYHO-KapOOHATHIM WiaHOM. CTaTHCTUYKHY Cy aHAIN3WPAHU TaJOBH CBUX
CII0jeBa, MPEBPHYTHX CIIOjeBa, KIMBaXKa U IIKPUIbABOCTH, 0ca HabOpa, aKCHja HUX MOBPIIM HAGOpa M Hpeceny
KJIMBaXKa 1 ciojeBa. [IpaBUIIHOCTH OBUX CTPYKTYPa U HBMXOBHX OJJHOCA CY, KAKO je I0Ka3allo OBO HCTPAaXKMBAKE,

CaMO CTaTUCTUYKHA yHOTpe6J'I>I/IBe [IpA IPpaKTAYHUM UCIIUTUBaAKkBbUMa CKJIOIA.

Kipyune peun: Bapnapcka 30Ha, mapadauii, Joba Kpeja, CeIMMEHTOIIOTHja, CKITOIL.

Introduction

The Vardar Zone, a very important and highly con-
troversial member of the Balkan Peninsula geology,
was investigated and described by numerous researchers,
who gave it different importance, different affinities,
different subdivisions and different geotectonics. Accord-
ing to DIMITRUEVIC M.D. (1979, 2001), the Vardar Zo-
ne is herein defined as an oceanic zone between the
Dinarides and Hellenides to the west and the Serbian-
-Macedonian Massif to the east.

The idea of the Vardar Zone as the “Internal Dina-
rides” was, fortunately, abandoned a long time ago in
the circle of researchers, which opened the way for
earnest investigation of its importance and history (e.g.,
DiMITRUEVIC M.D. 1997, 2001; KARAMATA, 2006).

For the Vardar Zone, especially for its central parts
from Belgrade to Kumanovo, a thick Lower Cretaceous

succession that shows some flysch characteristics, being
thus described as a paraflysch (DIMITRUEVIC M.N. &
DiMITRUEVIC M.D. 1976, 1987; DIMITRUEVIC M.N. et
al. 1996, 1997), is very characteristic.

These strata form at present a narrow belt, only ex-
ceptionally wider than 14 km, but probably some 250 km
long. The northern part of the belt (Avala and Kosmaj
Mts.) is open for discussion concerning its affinity to
this or to the adjacent sub-zone, and will not be further
discussed in this paper. The belt with the paraflysch is
from both the East and West bounded by mafic and
ultramafic rocks with some Upper Jurassic limestones,
and the deposits in the adjacent belts are completely
different. The southern part of the paraflysch is erod-
ed, with only the Kriva Reka (SW of Novo Brdo) as
remnants.

The depositional base of the paraflysch appears only
at the southwest and in the extreme south, in the Novo

I Unfortunately, M.D. DIMITRUEVIC, because of bad health, was not in position to correct all the remarks made by the
reviewers. Some remarks, especially those which did not need a lot of correction, were dealt with by MILAN SUDAR. The
Editorial board, even though not all requests of the reviewers were accepted or included, decided to print the paper in its

present form.
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Fig. 1. Sketch of the basin of the Lower Cretaceous Paraflysch of the Vardar Zone with the separate blocks.
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Brdo area as shown by the Kriva Reka domain. This
domain, the southernmost outcropping part of the para-
flysch, is composed of marginal units, the original rela-
tions with main part of the basin being not clear.

Paraflysch

Over the basal unit, the paraflysch forms two mega
sequences, each with a clastic lower and a carbonate-
-clastic upper part. The stratigraphic relations between
these units were not possible to assure in every locality,
and local lateral transitions are also possible. Field map-
ping was performed by teams lead by M. Raxki¢, B.
MARKOVIC, M. VUKANOVIC, M. MALESEVIC and others.
The composition of these units was investigated by
MARA DIMITRUEVIC, B. RADOSEVIC, RuzICA MARKOVIC,
LiuBica RUDOLF, RAINA GABRE, LYUBINKA MASLAREVIC
and M.D. DIMITRUEVIC. The meagre biostratigraphic do-
cumentation was studied by OLIVERA MARKOVIC, RAJKA
RADOICIC, ALEKSANDRA DANILOVA and SULTANA OBRA-
DOVIC. The sedimentological field data are by MARA N.
and MILORAD D. DIMITRUEVIC.

The data of the field mapping, and the sedimentolog-
ical and biostratigraphic investigations were presented by
DoLiC et al. (1981), FILIPOVIC et al. (1978), FILIPOVIC &
RoDIN (1980), MALESEVIC et al. (1980), MARKOVIC et al.
(1968, 1985), PAVIC et al. (1983), PavLovic (1980),
UROSEVIC et al. (1973a, 1973b), and VUKANOVIC et al.
(1982).

Based on all the available sedimentological and bios-
tratigraphic data, the paraflysch was divided over the
basal unit into six units. These are from the base to the
top.

A. A microconglomeratic-arenitic unit (probably Lo-
wer Valanginian),

B. A silty-calcareous unit (Valanginian—Hauterivian),

C. An arenitic-silty unit (Barremian—Aptian),

D. A calcareous-arenitic unit (Albian—Cenomanian)
and

E. Marginal units (E1 and E2; regarded as lateral
equivalents of the top units).

Basal unit

Not everywhere exposed and for the large part tec-
tonized, the basal unit shows nevertheless its clear
unconformable character. It crops out along the Poduje-
vo-Lebane road at Prepolac, over an ophiolitic mélange
and schists ascribed to the Palacozoic (pers. comm. M.
VESELINOVIC).

The unit is mostly composed of coarse-grained rocks,
with blocks over 80 m in diameter. Basal rudites most-
ly consist of rocks from the mélange, schists and Ber-
riasian limestones. At Prepolovac, these are composed
almost entirely of Berriasian limestones, being regard-
ed by M. VESELINOVIC as the Mesozoic base of the pa-

raflysch (unpublished data from 1956 in DIMITRUEVIC
M.N. & DMITRUEVIC M.D. 1976). At Razbojna, Seno-
nian rudites with globotruncanid limestones have also
been ascribed to this unit.

These deposits are characteristically disorganized,
very poorly sorted, frequently monomictic to oligomic-
tic in composition, with angular blocks, pointing to a
very short and -catastrophic sinking and deposition,
without progressive abrasion typical for a transgression.

Very interesting is the position and types of lime-
stones found in the basal unit. From various localities
two types of limestones have been described: shallow
marine, frequently reefal, and basinal with Aptychi. It
seems, nevertheless, that the opening of the trough
began at the end of the Upper Jurassic, in a shallow
sea with reefs which was attached to a large shallow
open sea.

A. Microconglomeratic — arenitic unit

This unit, some 80 to 100 m thick, crops out along
the south-eastern border of the basin and in the cores
of anticlines. It is composed of conglomerates, disor-
ganized pebbly sandstones (coarse-grained feldspathic
subgreywackes to greywackes), massive sandstones,
slump facies, normal turbidites, siltstones and subordi-
nate other facies. Rudites bear fragments of Tithonian—
—Berriasian limestones, schists and other rocks. Olisto-
stromes, fluxoturbidites and thin conglomerate layers
are frequent. The volume content of CaCO; is low.
Garnet is outstanding among the heavy minerals (over
50 %), followed by some tourmaline, rutile, zircon and
others.

Turbidites are subordinate. They are proximal, most-
ly showing intervals of graded bedding and the lower
interval of horizontal lamination. The interval ¢ bears
large convolutions, while other intervals are mostly
absent. Sole markings are sparse — flute casts and tool
marks. Sparse organic markings show only the simplest
forms. Sparse observations indicate a longitudinal pala-
eotransport towards the south-southeast.

Very rare fauna (Calpionellopsis oblonga, Spirillina
sp., Trocholina ex gr. waldensis, sponge spicules) prob-
ably of Lower Valanginian age were found (DIMITRI-
JEVIC M.N. & DIMITRUEVIC M.D. 1976).

B. Silty — calcareous unit

It probably occurs in the Avala—Kosmaj domain over
the ophiolitic mélange, being 100-200 m thick. It con-
sists there of siltstones and marly limestones, with
some calcarenites and micrites.

The unit is best developed in the Brus-Podujevo area
where it overlies unit A, with a thickness of 90 to 150 m.
It consists of siltstone laminites, fine grained greywack-
es, shales and platy pelagic micrite, distal turbidites,
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some slump deposits and rare normal turbidites. The
deposits are mostly dark, thin bedded, composed of
fine-grained rocks corresponding to the outer fan and
the basin, probably also the active part of the outer fan
with a sufficiently steep slope (slumps). The unit main-
ly consists of silty-pelitic rocks with ample slump phe-
nomena. Graded bedding is sparse and various types of
current lamination prevail. Organic markings are ample
and specific. Ilmenite and magnetite prevail in the heavy
fraction, with infrequent garnet. Microfauna is infrequent
and poorly preserved (tiny globotruncanids, radiolarians,
bryozoans, fragment of miliolids; Lenticulina muensteri,
Lenticulina sp., Ammobaculites cf. gramatus, Am. gra-
tus) indication to Valanginian—Hauterivian age (DIMITRI-
JEVIC M.N. & DIMITRUEVIC M.D. 1976).

C. Arenitic — silty unit

This is the thickest unit (over 600 m in the Glediéi
Mts.), cropping out over the largest area. Its basal part
is of finer grain, while the upper part is coarser.

The lower part of the unit bears very infrequent and
thin fluxoturbidites and olistostromes, except for the
western portion of the Rudnik Mt. domain. The turbi-
dites consist of a thin interval of graded bedding, inter-
val b, interval ¢ with very characteristic tiny cross and
wavy lamination, in places also convolution. The sequ-
ences are mostly base cut-up and truncated, and tur-
bidites are frequently subordinate. Very frequent and
characteristic are non-turbiditic laminites, deposited
grain-by-grain, with current lamination and small-scale
ripple marks pointing to a lower flow regime with a
low energy environment.

Submarine slumping is frequent in this part of the
unit. Sole markings are sparse (brush and prod casta,
scattered tiny groove marks). Infrequent data measured
in the Gledi¢i domain show a palaeotransport towards
the southwest, less frequently east, and in the Brus—
—Podujevo domain towards the south-southwest, south
and south-southeast.

Deposits of this part of unit C correspond to the
outer fan, partly also mid-fan with depositional lobes.
They mostly consist of distal turbidites, turbidites, less-
er to organized pebbly sandstones, massive sandstones,
thin beds of fine-grained sandstones and very infre-
quent slumped masses. The volume content of CaCO5
is conspicuously low. The rocks are mostly fine-grained
micaceous greywackes and siltstones. This part of unit
C is 80 m thick in the eastern part of the Rudnik do-
main and about 200 m in its western portion. In the
Glediéi Mts., its thickness is about 300 m (according
to some estimates even over 600 m), varying in the
Brus—Podujevo area between 150 and 500 m.

The upper part of the unit is conspicuously coarser,
consisting of thick-bedded arenites and microconglom-
erates of the mid-fan depositional lobes, in places also
with channel associations. Characteristics are organized

pebbly sandstones, massive sandstones and normal tur-
bidites, with some distal turbidites, organized conglom-
erates, disorganized pebbly sandstones and slump mass-
es and olistostromes. The palaeotransport in the north-
ern part of the trough is towards the south-southwest,
and in the Gledi¢i Mts towards the south-east. The
thickness is 350 m in the western portion of the Rudnik
domain (it is missing in the eastern portion), decreas-
ing to ca. 100 m in the Glediéi Mts., and increasing a
new to ca. 300 m in the Brus—Podujevo domain.

The fauna found at the Rudnik Mt. is very sparse,
largely transported from shallow marine regions (frag-
ment of pelecypods, echinoderms, bryozoans, alternat-
ing orbitolinids, lagenids; part of algae (Corallinaceae);
they also contain belemnites and inoceramid prisms.
Unit C also yielded a microflora, Pinus haploxylon,
Ligodium sp., Ginko sp., conifers and dominating gym-
nosperms of the genus Beneltites of Barremian—Aptian
age (DIMITRDEVIC M.N. & DIMITRDEVIC M.D. 1976).

D. Calcareous — arenitic unit

This unit, mostly 100 to 150 m thick, is character-
ized by a high CaCOj; content of most of the rocks and
a relative abundance of arenites. It corresponds to the
outer fan with some influences of the basin and the
active part of the outer fan. Unit D is generally com-
posed of distal turbidites and thin-bedded fine-grained
sandstones, with some typical turbidites, slumps, pelag-
ic and hemipelagic deposits, and some massive sand-
stones. The turbidites are mostly without an interval of
graded bedding, with other intervals well developed. In
places, senile turbidites occur, but ortholaminites pre-
vail. The most important are siltstones, subgreywackes
and calcareous greywackes, together with marls, marly
micrites and graded sandy intrasparites. In the lower
part of the unit, laminated marls prevail, and in the up-
per part characteristic are calcareous laminites and in-
trasparites in well separated beds. Epidote is dominant
in the heavy fraction, with some tourmaline and ilme-
nite-magnetite.

Sole markings are exceptionally rare, represented
mostly by tool marks. The palaeotransport is towards
the south-southwest to south-southeast.

In the micrites and biomicrites here are tiny pelagic
globigerinids (Hedbergella, Ticinella) together with rare
allothigene coralinaceans and other transported forms.
Agardhiellopsis cretacea, Archaeolithothamnium amphi-
roephormis, Pseudolithothamnium album were deter-
mined, which indicate Albian—Cenomanian age (DiMi-
TRUEVIC M.N. & DIMITRUEVIC M.D. 1976).

E. Marginal units

The southern end of the paraflysch area is character-
ized by a prominent change of facies.
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The trough deposits form here a belt several kilome-
tres wide, where two units can be distinguished: the olis-
tostrome (E1) and the carbonate-clastic (E2) one. The
structure of the area prevents the definite determination
of relations between these two units, but the olistostrome
unit is probably lower. Lateral relations of these with the
units of the main trough are not visible, but they are
regarded as equivalents of the higher units from the
trough, with a possible extension into the Cenomanian.

The olistostrome unit consists chiefly of olistostro-
mes, organized conglomerates, massive sandstones, and
turbidites, both typical and distal. The olistostromes are
even over 10 m thick. They consist of a silty ground-
mass with clasts and bed fragments of arenites from the
unit itself, with also some fragments of the adjacent
Veles Series. The arenites form thick layers with ample
traces of slumping. Conglomerates are less profuse,
with pebbles mostly of quartz and ludite, together with
rocks of the unit itself in slump structures.

The unit shows a distinct proximal character, being
deposited on an unstable slope.

The carbonate-clastic unit, estimated to be about 150 m
thick, is mostly coarse grained. It is composed of thick
layers of calcirudite with microconglomerates, coarse-
grained arenites and laminated marly siltstones. Turbi-
dites occur only exceptionally. The limestone horizons
are several metres thick, showing very often a charac-
teristic sequence: the ruditic basal part, with limestone
fragments up to 10 cm in diameter grading into clas-
tics with pebbles 2-3 cm in size, topped with roughly
laminated sandy calcarenites, and ending with flaggy
micrites. Some similar sequences, with the same orga-
nization, are even decametres thick.

No fossils were found in these units.

Depositional history of the basin

Reconstruction of the motions of the basin was great-
ly impeded by numerous factors. The basin deposits are,
first of all, greatly tectonized, the original width of the
depositional area being largely reduced by folding and
tectonic dismembering and separation of lateral parts.
This also rendered obscure the thicknesses and stratigra-
phic relations of units. Interpretation of the depositional
environments is in places uncertain for some units, be-
cause observations and statements required for reaching
conclusions were incomplete. The observations were
made at different times, by different observers and based
on different tenets. The depositional ages of the units
were determined too broadly, first of all due to the pres-
ence of only a sparse and poorly preserved fauna, and
for the obvious mixing of fauna of different origin (from
pebbles and fragments from other coeval environments;
re-deposited from older strata). Data on palaeotransport
were not systematically collected. They show a wide
scatter, for which the reason is not known (dispersal of
palaeotransport, too small samples). This made the re-

construction of the basin geometry practically impossi-
ble. Finally, the interpretations were unavoidably bur-
dened by the conceptions of the researchers wherever
reliable material argumentation was missing, which
greatly hampered generalization. Only preliminary spec-
ulations are thus possible, based on the existing data.

The very sparse measurements of palaeotransport
show the predominance of the longitudinal south-south-
east direction, besides highly scattered lateral directions
which show the very important fact that the basin was
fed both from the eastern and western border. This
makes untenable the idea of the depositional area as a
marginal apron, and defines it as a trough flanked on
both sides by the source areas. This is also demonstrat-
ed by the occurrence of shallow marine deposits of the
uppermost Jurassic along both sides of the paraflysch
zone, which seems to rule out the hypothesis of ocean-
ic deposition.

The clastic base appears only in the Avala—Kosmaj
domain, as a thin blanket below unit B, and along the
eastern border of the Brus—Podujevo domain, where it
forms the thick floor of unit A. This permits the idea of
a basin superposed over the ophiolitic mélange in a hor-
izontally diversified area, where the foundering began in
the southeast, with a catastrophic sinking and very rapid
denudation. A fan system originated there, with mid-fan
deposits occurring only in the eastern part of the
Brus—Podujevo domain (unit A), with a possible partial
extension up to the western border. Outer fan deposits
follow (unit B), visible along the whole eastern border.
Taking into consideration the absence of unit B in one
part of western border (Vrnjci), a supposition is possible
that the sequence indicates an eastern onlap.

The lower part of unit C (C1), progressing towards
the west, might mark a progradational phase, represent-
ing a deposition in the mid-fan to the outer fan with
depositional lobes.

Unit C2 is missing north of the Gledié¢i Mts. It was
deposited in the channelled mid-fan. The appearance of
this unit only in the Gledi¢i Mts. and the Brus—Podu-
jevo domain might indicate a further progradation with
the building of a narrower fan in the south-eastern por-
tion of the area. This is also corroborated by a palaeo-
transport towards the west-southwest and south-south-
west, reported in this unit from the Kraljevo area
(MARKOVIC et al. 1968).

Internal kinematics of the basin

The internal structure of the basin is characterised by
complex folding with frequent transposition of the bed-
ding surfaces and broad zones which interrupt the con-
tinuity of the units. The degree of deformations is com-
pletely varied — there are parts of the column where stra-
ta are not deformed, together with decametric to hecto-
metric domains where they are highly deformed and dis-
rupted along the cleavage or schistosity. The principal
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Fig. 2. Structural diagrams. D.01 All bedding surfaces. D.02 Overturned beds. D.03 Fold hinges. D.04 Bedding Domain
Mercez—KurSumlija. D.05 Bedding Murgula. D.06 Axial surfaces. D.07 Cleavage. D.08 cleavage — bedding intersection lineation.

planar fabric is dominantly represented by the cleavage,
which deforms the bedding up to full transposition.

Analyses of the folding have been performed on var-
ious levels, from the most regional to detailed. The
structural diagrams show the orientation of bedding
planes for the whole basin (1363 data; D.01, Fig. 2),
and in each of the 8 blocks, the basin was subdivided
into (D1 to D8, Fig. 3).

All bedding surfaces

Poles to bedding are loosely assembled around the
main maximum corresponding to the 75/47 and the
submaximum 251/46. Statistical fold axis is plunging
163/3 and the statistical axial plane is roughly vertical
striking 163-343. These data are conformable with the
strike of the paraflysch trough (163-343). The pole dia-
gram (Fig. 2, D.01) shows a high scatter of data. The
fabric is roughly monoclinic, corresponding to an asy-
mmetric fold with a better developed north-eastern and

a less developed south-western limb, with a roughly
horizontal axis and a vertical axial plane.

Overturned beds

In the diagram D.02 (Fig. 2) of 30 overturned beds,
two maxima appear, corresponding to the dips 89/66
and 249/74, with overturned beds almost equally dis-
tributed in both maxima. This shows that the folds in
the area have no uniform vergence, but form a kind of
fan with vergences both towards west-southwest and
east-northeast.

Fold axes

The hinges were measured for cm-m folds (Fig. 2,
D.03, 104 measurements). The poles form only a not
very expressed maximum corresponding to 356/18, with
a faint suggestion of a disconnected girdle. A good
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Fig. 3. Fabric diagrams of the bedding for the structural domains 1-8 blocks (see Fig 1 for locations).

example of a hinge orientation is shown by the diagram
D.04 (Fig. 2, Meréez—KurSumlija domain) in which the
data are disseminated along a great circle normal to the
younger fold axis, and the diagram D.05 (Fig. 2, Murgu-
la domain) where hinges show a maximum at 28/60.

Axial surfaces

In the field, 44 axial surfaces of folds, most of the
metric size (D.06, Fig. 2) were measured. The poles are
disseminated with two maxima corresponding to 98/82
and 49/72. Although steep, these maxima do not fit the
virtual axial plane of the bulk of the bedding surfaces,
which is vertical — the observed metric folds in the field
show a slight western and south-western vergence.

Cleavage

Some of cleavage data correspond to the axial pla-
nar cleavage, but for the greater number of them, their

relation with the folds was not established. The dia-
gram does not show well expressed maxima; several
minor maxima are dispersed throughout the diagram
(D.07, Fig. 2).

Cleavage — bedding intersection lineation

In the case when cleavage is parallel to the axial
plane and folding is regular with thombic or monoclin-
ic symmetry, statistically the intersection lines between
the bedding and an axial cleavage should be parallel to
the regional fold axis. Diagram D.08 shows 125 inter-
section lines constructed with all the available data
(Fig. 2). The poles are widely disseminated in a broad
girdle normal, with several maxima, the closest to the
regional axis representing the plunge 148/20. This
shows that the symmetry of fabric is rather close to tri-
clinic.

To unravel regional structural trends, the area was
divided into 8 structurally homogeneous domains (Fig.

1.
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Table 1. Statistical orientation of the bedding in the struc-
tural domains.

Block maximum submaximum

1 78/38 267/42; 232/42
2 80/54 255/43

3 79/53 264/46

4 252/53 57/34

5 63/45 246/52

6 67/61 260/48

7 81/57 245/57

8 67/52 251/30

This Table shows that only block 4 has a distinct
deviation in that the dips are mostly toward the north-
-east, whereas in the other blocks, the dips are mostly
to the southwest.

Discussion

The diagrams of the individual blocks and especial-
ly the details of the fold hinges (D.04 and D.0S5, Fig.
2) show that the area exerted a slight general rotation
around an axis oriented WSW with appearance of
younger folds corresponding to it. This younger act did
not affect the fabric penetratively, and did not change
the generalized picture of the domain fabric (see D.01,
Fig. 2). Without detailed measurements of fold hinges,
it would remain imperceptible.

This investigation also showed that the regularities
known from the ellipsoid of deformations can be practi-
cally used only in a broad statistical manner, and that sin-
gle measurements should be regarded with due suspicion.
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Pe3ume

[Homokpennn napagymm Bapaapcke 30ne:
€acTaB M CKJION

Bappapcky 30Hy, Beoma BakaH U BeoMa KOHTPO-
Bep3aH 4iaH reojoryje bankaHckor nojayocTpBa UCIU-
THBAIIA Cy W ONWCUBAJIM OpPOjHM WCTPA’KWBAUH, /1ajyhn
jOj pa3nuuMT 3Hayaj, pa3uyUTy IPUIAJHOCT, pa3indu-
Te MOfieJIe U Pa3INuUTy FreOTEKTOHCKY BaxkKHOCT. Mpeja
o Bappapckoj 30H7 kao “yHyTpammuMm [{uHapuanma”
HamymrTeHa je, cpehom, Beh myro Bpemena y kpyry
030MJbHUX UCTPaKMBaya, IITO je OTBOPUIIO MOT'YhHOCTH
3a 030MJHPHO MCINTHBAK-E eHOT 3Hauaja u NCTOpHje.

Jeman Beoma ynajbuB IOjac Yy HOj KapaKTepHile
neGena MOMOKpEHA CyKIlecHja KoOja MOKa3yje camo
u3BecHe (puMIlIHE KapaKTepucTuke na cy je MAPA H.
IUMUTPMIEBUR 1 MWIOPATT [I. JIMMUTPUIEBUR OMNHM-
canu kao napadmuir (1974 u gpyru pajgosn).

OBu crnojeBm cajja Tpajie y3aH Mojac TpyKama
CC3-JIU, camo n3y3etHo mmpu of 14 km, anu gyt Be-
poBaTtHO cBojux 250 km. O HEroBoM CeBEpHOM Jeiy

(ABama m Kocmaj) jommn yBeK ce MHCKYTyje y TIOTIIENy
MIPUIIAIHOCTU OBOj WJIM CYCEIHO] OONacTH, 1a OH OBJE
HUje AeTabHuje pa3maTpan. [lapaduin je ca obe cTpa-
HE 3aTBOPEH Y3aHUM IojacuMa 0a3uTta u ynTpamadura
ca HEeIITO FOPHOjYPCKUX KPEeUumhaka, a KpeqHe TBOPEBH-
HE CYCE[HUX PEruoHa Cy HOTIYHO pa3nuyuTte. JyxXKHU
nmeo mapadwima je epofoBaH, ca mopapydjeM Kpuse
Pexe (J3 ox HoBor Bppia) Kao jeqHIM 3a0CTaTKOM.
OpwurrHanHa noguHa 6aceHa OTKPHWBEHA je caMO Ha
KpajimeM jyry, y obmactu Hosor bppa, kao mTo moka-
3yje moppyyje Kpuse peke. OBo moppyyje je rpabeno
of] IpeHaOpaHuX, jaKo TEKTOHU30BaHUX U Pa3IOMJIbe-
HUX cJ0jeBa KOjU He MOKa3yjy KapaKTepUCTHKE Map-
ruHanHUX jequauna. [loimoxaj My Huje jacaH W BEpo-
BaTHO je MOCIeNa CI0XEHNX TEKTOHCKUX Ipoleca.

IMapadamm

W3nag Gazamne jepmHmie mapadiuil Tpaje ABe
MeracekBeHIIe, O KOjUX CBaKa MMa KIIACTUIHU TOHH 1
KapOOHATHO-KIIACTIHYHY TOpHHU fleo. BepTukamam of-
HOCH OBHX jeIMHUIIA HUCY OWJIM BUJbMBU Ha OPOjHUM
JOKaMUTETAMA, TaKO [a Cy W AeIUMUIHI OOYHU IIpe-
nma3u takohe moryhm. Ha 6a3m cBuX pacmonokuBuX
CEIMMEHTOJIONIKAX W OWOoCTpaTurpacdcKuX IOfaTaKa,
mapacaum je m3Hayj Oa3aiHe jeAVHHIEC U3JeJbeH Ha
mect jeguHuna. To cy: (A) MHKpPOKOHIJIOMEPATCKO-
apeHUTCKa jemuauna (6e3 GuocTpaTUrpadCKuX Moja-
Taka o crapoctu), (B) ameBpomuTcKO-Kpedmayka
jemuanna (BaneHMUH—OTpHB), (C) apeHUTCKO-aeBpoO-
muTcKa jepuamna (6apem—anr), (D) Kpeumadyko-ape-
HUTCKa jepunmna (an6-menoman) u (E) maprunamne
jemuaune (E1 u E2; BepoBaTHO TaTepaHu eKBUBAJICH-
TH HajBUIINX jeTUHALA).

Bba3anna jequanna

Oga jepuHnIa, KOja HUje CBYTfie TOOPO OTKPUBEHA U
y BEJIMKOM [y jé TEKTOHU30BaHa, MIAK IIOKasyje
jacaH guckopgaHTaH KapakTep. OHa ce oceGHO jacHO
Moxe mpatuTtu AyXK myrta [logyjeBo-Jlebane na Ilpe-
MIOJILY, U3HAJ O(PUOTUTCKOT MEJIaHXa U KPUCTAJIaCTUX
IKpWballa. JeguHMIa je yriIaBHOM cacTaBJbeHa Off
rpyOO3pHUX CTeHa, ca OJokoBMMa 4Yak u o 80 m y
npeunnky. Pynutu ce cacroje Hajsehum festom o cre-
Ha U3 MeJlaHXa, KpUCTaNacTHX IIKpubala u 6epujack-
ux kpeumaka. Ha IIpenoniy ce oHu cactoje ckopo y
MOTIYHOCTH Off OepujacKux Kpedmaka, TaKo Cy CMa-
TpaH! Me3030jcKoM nogrmHOoM napadyummra. Ha Pa360j-
HU CY, OIIET, CCHOHCKM KpeUally ca rI1000TpyHKaHaMa
O6mnn npunucuBann napadoiny. CBe oBe TBOPEBUHE CY
KapaKTEepUCTUYHO HEOPTraHMW30BaHeE, BPIO ci1abo cop-
THpaHe, 4eCTO MOHOMUMKTHOTI UJIM OJIMTOMHUKTHOT cac-
TaBa, ca YIJacTUM OJIOKOBHMMA, LITO CBE yKa3yje Ha
BpJI0 Op30 U KaTacTPO(PUYHO TOWEHE U JAEHO3ULH]Y,
0e3 mporpecuBHe abpa3uje TUIMYHE 3a TPAHCIPECH]y.
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Beoma cy 3aHNMIBHBH TIOJIOKaj W THUIIOBH KpEUmaka
Koju cy Habenn y 6azannoj jequaniy. M3 pa3aux jgoka-
JUTETA Cy ONFCaHa IBa THIA KPeUmhaKa — INTUTKOMOpPC-
KU, TOOPYM [IeJIOM CIIPYAHH, U GACEHCKH ca alTHXYCH-
Ma. OmHOCH OBHX THIIOBA HUCY ONWCAHH y TyMaunMa
OI'K C®PJ (1:100.000), memoM 360T BpJIO CIOXKEHOT
cacraBa 06JacTH, a IeJIOM 300T KOHIIECTIINjCKUX Pa3iIi-
ka Mmeby ayropmma. Wmak m3riepga ma je oTBapame
Tpora 3alo4YeTo Y HajTOPHOj jypH Y INTATKOM MOpY ca
CIpy/IOBMa Koje je OmIIo Be3aHO ca MUPOKUM OTBOpE-
HUM U TUTATKAM 6aCEHOM.

MI/IKPOKOHI‘JIOMepaTCKO-apEHI/ITCKa jenmmua

Oga jegunnia, ae6ena 80 mo 100 m, uzgamyje myx
jyroucrouHor oboma GaceHa W y je3rpmMma aHTUKIIH-
Hajna. CacToju ce o KOHIJIoMepaTa, HEOpraHU30BaHUX
IUBYHKOBUTHX Temrdapa (rpy0o3pHUX (eracnaTcKuX
cyOrpayBaka u rpayBaka), MaCHBHEX IlelIrdapa, ammja
KJIU3UIITa, HOPMAJHUX TypOHAuUTa, ajeBpOJUTA U
nonpebenux apyrux damuja. Pyaurn HOce pparmenTe
TUTOH-OEpHUjacKUX KpeuhaKa, KpUCTaJacTUX LIKpPHUIba-
1la U APYrux creHa. YecTu cy oaucTocTpoMi, (PiIyKco-
TypOUIUTU M TaHKU CIIOjeBH KOHIjomepata. IIpore-
HaT CaCO; je HU3aK. Meby TemkuM MuHEpanuma Hc-
Tide ce rpaHat (mpeko 50%), npaheH TypManmHOM,
PYTHIIOM, HUPKOHOM H ipyruma. TypOuauTu cy nogpe-
beran. OHU Ccy TpOKCHMaJTHW, MOKa3yjyhu WHTepBal
rpajanyje U JOmM MHTEPBaj XOPU3OHTAIHE JaMUHa-
nuje. IHTepBaj ¢ HOCH KPYIHY KOHBOJIYLHUjY, a APYIH
uHTepBanu cy BehuHoMm oncyTHu. TparoBu Ha JOHUM
MOBPILIKMMA CJIOjeBa Cy PETKH — OTUCLM TparoBa Teye-
Bba U OTHUCUM TparoBa IpeaMeTa. PeTKu oprancku
TparoBW IMOKa3yjy caMoO HajjeqHOCTaBHUje OOJWKe.
OckyfHa ocMaTpama yKa3yjy Ha JIOHTUTY[AUHaJIHU
Naje0TPAHCIOPT IIpeMa jyr-jyrouCcTOKY.

AJIeBPOJII/ITCKO-er‘llba‘lKa jeJII(IHI(IIla

OsBa jeguHuUIla ce BEPOBAaTHO jaBlhba Yy MOAPYY]Y
Asana—Kocmaj mpeko Memanxka, ca AeOBMHOM Off
100200 m. OHa ce Ty cacToju Of aJIeBPOJIMTA U JIaIO-
POBHUTHX KpeUmaKa, ca HeIlITO KaJKapeHUTa M MUKPH-
Ta. Jemuauna je HajOooJbe pa3BUjeHa y moApyyjy bpyc—
—ITonyjeBo rae sexxu npexo jepuanne A, ca 1e6LIHOM
o 90 no 150 m. Cacroju ce off aJIeBpOIUTCKUX JIAMUHH-
Ta, CATHO3PHUX IpayBaKa, IIMHANA W IJIOYACTHX Ie-
JAIIKAX MUKPUTA, TUCTANHAX TypOWAWTa, HEIITO fe-
MOHATa KJIM3WINTa M PETKUX HOPMAIHUX TYypOUAHTA.
CnojeBu cy BehnHOM TaMHHW, TaHKH, a CacToje ce Off
CHTHO3PHHX CTEHA KOj€ OfITOBApajy CIIOJbIH0] JICTIe3H U
OaceHy, MOXKJIa ¥ aKTUBHOM JIeJy CIIOJbE-E JIeTe3e ca
TOBOJHHO CTpMEM IafimHaMa (knm3uiTa). Hajsehn neo
jemuHUIE Tpaje aleBPOJIUTCKO-TIENUTCKE CTEHE ca
MHOTO (heHOMEHa KIMKemwa. [ pagannona ciiojeBUTocT
je peTka, u mpeoBabyjy pa3HINTH THIOBH JAMUHAIM-

je Teuema. OpraHcke CTPYKType Cy OpOjHE W CIelu-
¢uuare. Y TemKkoj ppakumju mpeoBiabyjy uIMEHAT u
MarHeTHT, Ca PeTKNM IpaHaToM. MukpodayHa je oc-
KyJ[Ha 1 JIOIlIe OUyBaHa (CUTHE III0GOTPpYHKAHE, Paiio-
napwje, 6pro3on, parMeHTH MUITHONU/A) yKa3yjyhu
Ha BaJICHAWH-OTPHUBCKY CTAapOCT.

ApeHI/ITCKO-aJIeBpOJII/ITCKa je;(mmua

To je Hajae6ma jemuunna (mpeko 600 m y I'menuh-
KUM IUTaHWHaMa), Koja m3jamyje Ha HajeheM mpoc-
Topy. IbeH Homu €0 je CHTHO3PHUjH, IOK je TOpHHU
KPYIHO3pHUjU. [IOWH €0 jeqUHNLIE HOCU PETKE U TaH-
Ke (pIAYKCOTYPOUAUTE U ONUCTOCTPOME, OCUM Y 3amaj-
HOM Jieny nofipy4ja Pynauka. TypOGunutu ce cactoje of
TaHKOI' MHTEpBalla rpajanyje, UHTepBajia b, UHTEp-
Balla ¢ ca BpPJIO KapaKTE€PUCTUYHOM CHUTHOM KOCOM H
TajlacacToM JIaMUHAIMjOM, MECTUMMUIIE M KOHBOJYIH-
jom. CexBeHile cy BehmHOM mojiceueHe u oficedeHe, a
TypOupuTu cy yecro noppebenu. Bpno yectn u kapak-
TEPUCTUYHU Cy HETYPOUAMTCKU JIAMUHWUTH, AETIOHO-
BaHU 3PHO-TIO-3PHO, Ca JIAMAHALUM]jOM TeuYeka U CHUT-
HUM TparoBuMa Tajaca KOju yKa3yjy Ha JJOBHU PEKUM
TOKa ca HUCKOM eHeprujom cpepuse. [logmopcka
KJIM3UILITA Cy YecTa y OBOM Jiey jequHuie. Tparosu Ha
MOE-VIM MOBPIIMA CII0jeBa CY PETKH (OTHUCIH TparoBa
OTHpama 7 3aJipama, PETKA CATHA TPAroBH BYUCHA).
Petkm momanm mepenu y moppy4jy 'nmegmha nokasyjy
[ajJeoTpPaHCIopT IpeMa jyro3amnafy, pebe ucroky, a y
nonpy4jy bpyc-IlogyjeBo npema jyr-jyrozamnany, jyry u
jyr-jyroucroky. JlemoHaT! OBOT fiejia je[INHUIle OATO-
Bapajy CHOJbH-0j JIETe3H, ISJIOM U CPeiihOj JIeTe3n ca
neno3unuoHnM J1o6oBuMa. OHM ce BehnHOM cacToje of
AUCTAJIHUX TypOuauTa, Typobunura, pebe on opranuso-
BaHMX LIJBYHKOBUTHUX IelI4apa, MacUBHHUX Ielrdapa,
TaHKUX CJIOjeBa CUTHO3PHUX IelIyapa U BpPJO peTKUx
nenoHara knmsumTa. ITpouenat CaCO; je ynagmbuBO
Hu3ak. CTeHe Cy NMpeTeXXHO CUTHO3PHE JMCKYHOBUTE
rpayBake u aneBposmtu. OBaj meo jeguHUIE Aebeo je
oko 80 m y moxpyyjy Pynauka, a oko 200 m y tseroBoM
3amagHoMm fAeny. Y Imepmhmma pgebibmaa My je OKO
300 m (mpeMa HEKUM TpolleHaMa Jak u mpeko 600 m),
nok y noapy4jy bpyc-IlonyjeBo Bapupa u3meby 150 n
500 m. dayna je Bpno ockyaHa (PymHEK), y BeTUKOM
ielly TpaHCIIOPTOBaHa U3 MIKhUX MapUHCKUX PEruoHa
U ToKa3ana je OapeMm-anTcKy crapocT. 'opmu feo
jemWHAIE je ynajaubuBO KPYITHO3PHH]jH, cacTojehu ce of
nebenocaojeBUTUX apeHuTa M MUKPOKOHIJIOMepaTa
[ETIO3UIMOHNX JTOOOBA Cpefitbe Jene3e, MECTUMULE U
ca KaHaJICKUM acolyjauyjama. KapakTepucTH4Hu cy
OpraHM30BaHM LIJbYHKOBUTH NEIIYapy. MACUBHU Iell-
yapu ¥ HOpMajHU TYpOWAWTH, ca HEIITO AUCTAIHUX
TypOupuTa, OpraHu30BaHUX KOHITIOMEpaTa, HEOpraHu-
30BaHMUX IIJbYHKOBUTHUX IelIYyapa, TBOPEBUHA KIIW3U-
mTa 1 onucrocrpoma. IlaneoTpaHcnopT je y ceBepHOM
leqy Tpora mpema jyr-jyrosamany, a y [megmhuma
npeMa jyrouctoky. [le6muaa n3nocu 350 m y 3amap-
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HOM Jielly Tofipy4ja PymHWKA; Yy HCTOYHOM JIeJTy OBOT
merna jequHUIE Hema, a y I'nepwmhnva pgebibmHa pacre
Ha "Hekux 100 m. IIpema moppyyjy Bpyc—IlomyjeBo
ne6JprHA OBOT Jieia jefuHuIle MOoHOBO pacte Ha 300 m.

Kpeumauko-apeHuTCKa jequHIIA

Oga jequania, Behnaom ne6ema 100 mo 150 m, kapak-
TepHulle ce BUCOKOM cafp:kajeM CaCO; y BehuHu creHa,
U pejaTUBHUM OoraTcTBoM apeHuTa. OHa oprosapa
CHOJbEH0] JIETIE3W Ca W3BECHWM YTHUIajuMa OaceHa o
aKTHBHOT JleJia crojbibe Jerne3e. Cactoju ce Hajpehmm
[eNIOM Off JUCTAIHUX TYpOMAMTAa U TAHKOCIOjeBUTHUX
CUTHO3pHMX Ilelllyapa, ca HeIITO THUIICKUX TypOHAuTa,
JernoHaTa KIM3MIITA U HeNalllKUX 0 XEeMHIEJIalIKuX
TBOPEBHUHA, Y3 MaJIO MaCUBHUX Ierryapa. TypOounuru cy
BehmHOM Oe3 mHTepBasa rpajamyje, ca OCTaanM Jo6po
pa3BUjeHUM MHTepBaanuMa. MECTUMUYHO ce 3amaxajy u
CEHWJIHM TYpPOUJIUTH, alli OPTONIAMUHUTH IIpeoBiabyjy.
HajBaxxuuju cy aneBponuTu, cyorpayBake U BallHOBUTE
rpayBake, 3ajeJ{HO ca JJallopLUMa, JAHOPOBUTHM MUKPU-
THMa U T'PajiipaHuM NECKOBUTUM HMHTpacnapuTuma. Y
TIOWmEM JIeNly jeluHulle TpeoBiabyjy JlaMuHUpaHU Ja-
TIOPLY, a 32 FOPIYU I€0 jeUHULIE KapaKTEPUCTUYHHU CY
KpeuhayKy JaMUHUTH ¥ UHTPACIapuTu y J0OpO OfBO-
jeHnM crojeBuMa. Y TEIIKoj (ppakiuju JOMIHAPA €IH-
IOT, ca HELITO TypMaJluHa U WIMEHHUT-MarHetuTa. Tpa-
TrOBM Ha [OHBMM IOBpIIMMa Cy W3BAaHPENHO PETKH, a
NIPEACTaB/bLEHU Cy YITIABHOM OTHUCLH Tparosa npeaMeTa.
[ManeoTpaHcopT je mpema jyr-jyrozanagy mo jyr-jyro-
HUCTOKY. Y OHMOMKpHUTHMa cy HabeHe CHTHE Iejalike
IJIOOUrepUHE 3ajeflHO ca TPAHCIOPTOBAaHUM hopMmama,
IIITO CBE yKa3yje Ha ajO-IleHOMaH.

Maprunanne jequHune

JyxHu 3aBprierak mapadyiIuirHe oGIacTH KapakTe-
puiIe n3pa3uTa IpoMeHa amnmja, Tako Jia ce jeIHIIe
13 TTIaBHUHE TPOTa BUIIIEe HE MOTY pa3a3HaTty. [lenmoHaTn
Tpora rpajie oBje Nojac MMPOK HEKOJINKO KHIIOMeTapa,
ca ;iBe jemmHUIE KOje ce MehycoOGHO pasnuKyjy: onmc-
toctpomckoM (E1) m kap6onaTHo-KimactuaHoMm (E2).
CrpyKkTypa mojupydja HE HO3BOJbaBa CHTYPHY OApEnoy
OJTHOCa OBHX jeIMHHMIIA, ajiil je OJHMCTOCTPOMCKA BEPO-
BaTHO HIWXa. BOYHM OHOCH OBHX jeIMHMIIA Ca TJIaBHU-
HOM TpOTa HUCY BUIJBUBH, all CE OHE CMATpajy eKBU-
BaJICHTMMa BWIIIVX jeAMHAIA TPOTa, ca MOryhmmM npea-
30M y IleHOMaH. JeInHuIIa TIOKa3yje jacaH MPOKCAMAITHA
KapakTep, IETIOHOBaHa Ha HecTabwiHOj nagnHu. Onu-
CTOCTPOMCKA jeIMHUIIA CE€ CACTOjH YIJIAaBHOM Off OJIH-
CTOCTPOMA, OPTaHM30BaHMX KOHTJIOMEpaTa, MAaCHBHUX
memrdapa u TypOugnTa, HOPMalHUX WM AHUCTAJHUX.
Omucroctpomu cy aebenu u mpeko 10 m. Onu ce cacTo-
je o ameBpHUTCKE OCHOBHE Mace ca KJIaCTAMa | JICIIOBH-
Ma CJIojeBa apeHNTa U3 caMe jeflHuUIIe, ca HEeITo (par-
MeHaTa KpHUCTaJIaCTHX IIKpHibana u3 cycepHe Bememke

cepmje. ApeHUTH rpase faebese cliojeBe ca OpojHEM
memoHaTMMa Knm3mita. KoHrimomeparm cy pebw, ca
BaJynMa BehmHOM Off KBapIia ¥ JINIANTA, 3aje[JHO ca CTe-
HaMa M3 caMe jelMHUIIe y IeNoHaTnMa Kim3umra. Kap-
OOHATHO-KJIaCTMYHA jeWHAIA, fiebesia BEepOBaTHO OKO
150 m, yrnmaBHOM je Tpy6o3pua. OHa ce cactoju ofi iebe-
JUX ClIojeBa KaJNIUPYAUTa ca MAKPOKOHIJIIOMEpaThMa,
rpy6GO3pHIM apeHUTHAMA U JIAMAHIPAHIM JIATIOPOBUATHM
aneBponuTiMa. TypOUINTH ce jaBIbajy caMoO M3Yy3€THO.
XOpHU30HTH KpeUumaka cy ieGenu mo HeKOIIMKO MeTapa,
moKasyjyhu BpJIO 9eCTO KapaKTEPUCTUIHY CEKBEHIY:
pyauTcKE 6a3aHu [eo, ca (pparMeHTHMAa Kpeumaka Jo
10 cm y mpevHHKY; OHF ce Tpajiipajy y KIacTUTE Off Ball-
yTaka mpevyHrnKa 2—3 cm; CEKBEHIIE ce 3aBpIIaBajy rpyoo
JaMPHUPAHAM NECKOBUTHM KaJlKapeHWTHMa W Haj3ap
aucTacTM MuKpuTAMa. Heke cnmyne cekBeHme, ca
HCTOM OpraHM3anyjoM febele Cy U BHUIIle ieKaMeTapa.
Y oBuM jepuHNIIamMa HECY HabeHn ocmm.

Heno3nuuona ucropuja dacena

Pekoncrpykimja kpetama y OaceHy Owmia je yBe-
JIMKO oTeskaHa OpojHuM ¢aktopuma. JlenoHatn Hace-
Ha Cy, TIpe CBera jako TeKTOHU30BaHU, TaKo /la j€ OpHUr-
MHaJHa IIMpuHaA 0aceHa YBEIMKO pefykoBaHa Halu-
palkbeM M TEeKTOHCKUM pacKuakbeM U pa3fiBajalbeM
nenoBa. To je yTumano u Ha HejacHOCT AeOJbUHA U Off-
HOca jefuHNIA. MIHTepnpeTanyja feno3uIuOHIX Cpef-
MHA je Ha HEKUM MeCTMMa HECHUTypHa 3a IOjefinHe
jequHKLe, TOLITO CYy ocMaTpama NnoTrpedHa 3a Jo0u-
jame 3aKkipbydaka Omra HemoBosbHA. OcMaTpama Cy Bp-
LIeHa Y pa3Ha BPEMEHa, Ofl CTpaHe pa3HUX UCTPaKUBa-
ya 1 Ha 0a3u pa3jIM4uTUX cXBaTama. BpemeHcke Koop-
AMHATe jefiuHuIa ofipebeHe cy BpJo HAUIMPOKO U Ha
0a3u ocKyJgHe JOKyMeHTalyje, IIpe cBera 300T peTke u
cnabo ouyBaHe (payHe, Kao M 300T jacHOr Melllarba
(hayHe paznmuTor Mopekya y M3BOpmMa Ioparaka (m3
BaJllyTaka U (pparemaHaTa U3 HCTOJOOHUX TBPEBHUHA;
penenoHoBaHe U3 CTapUjuX CJI0jeBa) IITO je OTexKaBa-
70 uckopuurhaBawke U HMHTEpIpeTanujy HopaTaka.
TTopanu o majaeoTpaHCIOPTY HUCY CUCTEMATCKU IIPU-
KYyIJbaHU TOKOM KapTHpama Tako [a OHO Majo HUX
NOTUYEe U3 M30JIOBAHMX WTHHEpEpa CEeAMMEHTOJIOra.
OBu ofany MoKa3yjy HIMpPOKO pacuname, 3a Koje pas-
JoT HUje jacaH (pacHWmame MaJeoTPaHCIOPTa, IPEBU-
me Mail y3opak). To je yIMHIIO MpaKTHYHO HEMO-
ryhuM pekoHCTpyKIujy reomerpuje OaceHa. Haj3ap,
HHTEepIpeTalyje cy Ouie HEONXOAHO onTepeheHe KOH-
Lemniyjama ucTpaxuBaya IJeroy je HeflocTajajga Ofro-
Bapajyha Marepujamna aprymenTamnuja. 360r Tora cy
Moryha camMo npeluMuHapHa pasmaTpama, 0a3upaHa
Ha nocrojehum nopanuma. Bpio ockyiHa ocMmaTpama
najeoTPaHCIopTa N0Ka3yjy npeosiiabuBame JTOHTUTY-
AMHAJHOT jyr-jyrOMCTOYHOI cMepa, y3 IIMPOKO pa3a-
cyre OOYHe TpaBIe KOjU TOKa3yjy Aa je GaceH OmWo
XpambeH U ca 3amafgHor U ca ucroyHor obopa. To
UCKIbY4Yje uyiejy o AEeNO3UIUOHOM OaceHy Kao MapruH-
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aJTHOM 3acTopy, u AeduHUIIE ra Kao TPOT KOju je ca
0o0e cTpaHe WMao M3BOPWINHA TOApPYYja MaTepujaia.
Ha To Takobe yka3yje M NpUCYCTBO IUIMTKOMOPCKHUX
TBOPEBMHA HAjTOPH:E jype AYyXK fenroBa oba obopa
mapacdaumHaor 6aceHa, ITO HWCKIbYdyje OKEaHCKY
xunoTe3y fenosunyje. Knactuuna 6asa ce jaBiba camo
y nopapyyjy ABana-Kocmaj kao TaHak 3acTOp HCIOA
jemmaune B, m myx mcrouHor obopa moppydja bpyc-
ITonyjeBo, rme rpagu aeGeny nopuwny jepmuune A. To
ymyhyje Ha uyiejy fia je 6aceH CyneproHOBaH Mpeko ogu-
OJIUTCKOI' MeJIaHXXa y XOPU30HTAJIHO pa3yheHoM Ipoc-
TOPY, I'7I€ je TOmEHE IoYeJI0 Ha JyTOUCTOKY, ca KaTac-
TpopWIHIM TIOTakaAkEeM 1 BeoMa Op30M JISHYIAIH]jOM.
CTBOpEH je cucTeM ca IelIOHaTUMa CPEILE JIENE3e CaMO
y ucrouHoM feny noppydja bpyc-IlonyjeBo (jemmamma
A), ca MOryhuM HNEIVMMUYHIM IPOCTHPAEM CBE JO
3amagHOT 060fa. [denoHaTn cnosbie Jenese cuene (je-
puHANA B) mITO ce 3amaska mpakTHYHO AyK IEJOT ¥C-
TOYHOI obOoma. AKO ce y3Me Yy 003up OfCyTHOCT
jemuaune B y jemHOM penty 3amagHOr o6ofa (Bpmim)
MOXK€ ce MNPETHOCTAaBUTH J[la CEeKBEHLa yKa3yje Ha
murpanmjy 6acena mpema uctoky. [lomu aeo jequanie C
(C1), xoju Hampepyje mpema 3amajy, BEpoBaTHO O3Ha-
YaBa jeflHy mporpajjanuoHy ¢as3y npejcTaBibajyhm fae-
MO3ULM]Y Y CPENIHO] IO CIIOJbHH0] JIENe3U ca JeNO3ULNO-
HuUM J1060BuMa. Jeguaune C2 Hema ceBepHO off [ nenn-
ha. OHa je memoHOBaHA Y CpeIb0j JIETIe3H ca KaHAJINMa.
IlojaBmsuBame oBe jeguHume camo y [nmegmhmma u y
nmofipyyjy bpyc-TlopyjeBo Moriio 6u yka3uBaTd Ha Aasby
Iporpajanujy ca u3rpajmboM jefHe yxKe Jiene3e Ha jyro-
WCTOYHOM JieTy obnactu. To moTBpbyje n mameorpanc-
MOPT IIpeMa jyros3amnajy 1 jyr-jyrosanajgy ocMaTpaH Ha
mucty KpasbeBo y 0BOj jequHATIA.

Ckion 6acena

PekoncTpykija nHTEpHE CTPYKTYype OaceHa O6wiia je
YBEJINKO OTeKaHa OpojHuM pakTopuma. Habupame je
BEOMa CJIOKEHO, Ca YECTOM TPAHCIIO3MLIK]OM SS-TIOBPIIIH
U IIMPOKKM TEKTOHCKMM 30HaMa Koje IPeKu/ajy KOHTH-
HynteT jeguHnna. CreneH AedOpMIICAHOCTH je Kpajibe
HeyjegHaueH — TOCTOje MIeNIOBH CTy0a Tfie Cy CIIOjeBH
MUpPHH ¥ YHU(OPMHH, jefiBa nepopMrcCaH, 3ajeJHO ca
[eKaMeTapCKUM [0 XeKTOMETapCcKUM IOpyYyjuMa Koja
Cy Kpajibe fepopMucaHa U pa3IoMIbeHa YK KiIuBaxa
WM WKPUbABOCTH. ['1aBHE S-IIOBPIIM Y BETUKOM JIEITY
cTy0a TpeJicTaBba KINBaX, KOju IeOpMHIIIe CII0jeBH-
TOCT ¥ [0 NOTIYHE TpPaHCIO3UlMje. AHaAIN3a CIOjeBU-
TOoCcTH ypabeHa je Ha pa3TWYNTAM HUBOWMA, Off Hajpe-
THOHAJHHUjEr 0 feTajbHUX. [lujarpamu ckjomna nokasyjy
OpHjeHTalWjy CIOjHUX MOBPIIM 3a Ie0 OaceH Kako je
3a0eyie’KkeHa Ha IITaMIAaHUM KapTaMa M MepeHa Ha
Tepeny (yrynHo 1383 mona; D-01), y cBakoM of 8 610K0-
Ba Ha Koje je Gacen 6wo mopesbeH (D1 mo D8) u Ha
TepeHCKuM ocMaTtpamnma. CBU Amjarpamu cy pabenn
pauyHapckuM nporpamoMm Cdpepucrar, Te ce [OHEKJIe
Pa3lUKYjy Off OHUX KOjU ce paje py4HoO.

Cge ss nogpmmu (D.01)

ITonoBu cnOjeBUTOCTH CY IIMPOKO pacyTu OKO
TJIaBHOT MaKCHMMyMa KOju ofiroBapa many 75/47, ca cy6-
MakcuMymoM 251/46. Cratucrimuka 6-oca Tone 163/3, a
CTAaTUCTUYKA aKcujajHa paBaH je IrpybO BepTHKaJlHa
163-343. OBm mopanu ce TOKJIANAjy ca MPYKambeM
napadumaor Tpora (163-343). Ha nujarpamy mososa
D.01 Bupm ce fa cy mojany jako pacyTH U fia je CKIIOM
cnabo ypeben. Ckion je rpy6b0 MOHOKJIMHUYAH, OfITO-
Bapajyhu BUPTyaTHOM acuMEeTPIUIHOM Habopy ca 60ibe
pa3BUjeHNM CceBepo3alaJHUM U cilabuje pa3BUjeHUM
jyrosanajgHuM KpUJIOM, ca CyOXOPU30HTAIHOM OCOM U
BEPTHUKAJIHOM aKCHjaJTHOM PaBHH.

IIpeBpuyTtH ciojesu (D.02)

Y mmjarpamy D.02 ca 30 momoBa mpeBpHYTHX CJI0jeBa
M0jaBJbyjy Ce JIBa MaKCHMMyMa KOju OATOBapajy Maj[OBuU-
Ma 89/66 m 249/74, a mpahenm cy cybmakcumymmma
63/65, 7/78 n 1/54 ca mpeBpHYTUM CII0jeBUMa CKOPO O~
jemHako pacrnopebeHnMm y o6a makcumyma. To mokasyje
ma Habopm y oOjacTé HeMajy YHU(OpPMHY BepreHIy,
HETO Tpajie HeKy BPCTY Jielie3e ca BepreHaMa u mpemMa
3amaj-jyro3armajny 1 npeMa ICTOK-CEBEPONCTOKY.

Oce nadopa (D.03)

Oce b 6une cy MepeHe Ha CBIM cm-m HabopuMa T7e je
To 6mino Moryhe (ykymao 111 Mepema). ITonoBu rpajne
MaKCHMyM KOjU OfiroBapa TOmewmy of 356/18, ca mmpo-
KUM U JUCKOHTUHYMPaHUM I10jacOM YIPaBHOM Ha OCy d.
obap mpuMep opmjeHTanuje b oca mokasyje aujarpam
D.04 (momen Mephes—Kypiymnuja) rme cy mojaoBu
pacejaHu Iy>K Kpyra ynpaBHOT Ha HOBY b Ocy U ijarpam
D.05 (Mypryna), Tie oce Tpajie MakcumyM Ha 28/60.

Axcujanne nospum (D.05)

Ha tepeny cy mepene 44 akcmjanne moBpimm Habo-
pa, BehmHOM MeTapckux BeamumHa. bpoj mMepema je
JIOCTa Maiy, NOIITO Cy Ha TEpeHy TaKBU HaGOpH OocMa-
TpaHu camo n3y3eTHo. [1omoBu ¢y pacyTn, ca [Ba Mak-
cMMyMa Koju ofroBapajy mamoBmma 98/82 m 49/72.
Haxko cy cTpMmm, OB MakKCHMYMH ce He IOKJamajy ca
BAPTYEITHOM AaKCHjaJTHOM paBHH CBUX IO3HATHX CC
MOBPIIN — OCMAaTpaHd METapcKu HabOpH MOKa3yjy 3a-
MajHy ¥ jyro3anajHy BepreHiy.

Kmusax (D.06)

MexaHn4Ke C MOBPIIHN KOje He MPEJICTaBIbajy CIIOjHE
MOBPIIIA O3HAYaBaHEe Cy Kao KimBax. MI3MepeHo je 166
paBHE y 1esioj obmactu mapaduia. [Qujarpam mo-
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kazyje makcumyme 70/44 m 0/0, mro 6Gm opgroBapao
HabopuMma riaBHe dase.

IIpecek kmBaxa u ciaojesa (D.07)

Kap je knmmBax mapajsenan ca aKCHjaJTHAM TIOBPIIIH-
Ma a Habupame je peryjapHo ca POMOWYHOM WIIH
MOHOKJIMHIYHOM CHMETPHjOM, TIpecedHe mpaBe CIoje-
Ba M aKCHjaTHOT KiIMBaXxa Tpeba ma Oyay mapaienHe ca
pernoHasiHOM ocoM Habopa. [Tnjarpam D.08 mpuka3zyje
125 mpeceka KOHCTpyHCAaHUX Ha CBUM OCMaTpaHAM Ha-
6opuma. ITomoBu cy pacyTd y pacInIHYTOM Tojacy
HOpMajJTHOM Ha OCy d, ca HEKOJNKO MaKCHMyMa Off
KOjUX je peTMOHAJIHOj OCH b HajONMMKW OHAj ca TOme-
wmeMm 148/20. OBo moka3syje fa je cMMeTpwmja CKIIOMNa
6JTCKa TPUKIMHAIHO] CAMETPH]H.

HaGupame — 0,11Ke ncnuTHBambE

Jla 6m ce m3bermno “mermame” cBojcTaBa HAOOPHOT
CKJIOTIa CYBHUIITHOM T'e€HEpau3anijoM oOJacT je mofie-

JbeHa Ha 8 OmokoBa (D1-D8). Hajmamm je Gmok 1
(ceBepo3amagau 000JT) KOjH jeJUHH CapKu 0azy, TOK
Cy ocramu OJIOKOBM Mamhe-BHINE MOJjefHAKE BEJH-
gmHe. TaGenma 1. moka3syje ga camo OG0K 4 M3pa3wWTO
OJICTyTIa jep cy V ’heMy BehITHOM NaJJoBH Ka jyro3amapy,
IOK Y OCTaJIAM GJIOKOBMMA IIPETEKY A OBH Ka jyTOMC-
TOKY.

Huckycnja

Iujarpamu mojeguHavYHUX OJIOKOBA MOKA3yjy fia je
Ieo obacTu mpeTpIeo Girary poTamujy oKo oce a, Koja
Huje Owmina mpaheHa meHeTpaTWBHOM fAedOpPMaIHjoM
creHna (DS8). Bnoxk 4 moka3yje poraimjy oKo oce a, TaKO
la je BEpOBATHO IPEACTAaBHAO OCYy PErMOHANHE PO-
tanje. OBO UCIUTHBaKkE MTOKa3yje Takohe ma ce mpa-
BIJTHOCTH TIO3HATE M3 MOJIela eurconyia feopManu-
ja MOTYy IPaKTHYHO KOPUCTHTHU CaMO y IIMPOKOM CTa-
THCTHIKOM CMUCHY, U [a MOjeAnHaYHa Meperma Tpeba
mocMaTpaTH ca OArOBapajyhoM CyMEOM.





