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FEOJIOrHJA - GEOLOGIE

PROPOSALS FOR SUPPLEMENTING THE STRUCTURAL TERMINOLOGV
OF FOLDED-NAPPE AND IMBRICATE-THRUST STRUCTURES

by
Oleg A. Mazarovich and Aleksandar O. Mazarovich

The aiticle includes structural problerns connected to complex reverse faults. In accordance with kinematics
and moiphology of nappes and overthrusts, we suggest filling in the existing temis and introducing new ones
wliich wil] detemiine, more precisely, structural characteristics of the reverse ruptures. Fiiling in is based on the
results of structural exploration of alochthones autochthones, as well as characteristics of the overtfimst planes.

Key words: nappe, overthrust, nappe-syncline (synclinorium), nappe-anticline (anticlinorium).

The history of the concepts of mass overthrusts, or nappes, has been set forth in de-
lail by 1. I. Belostotskiy (Belostotskiy, 1970) and G. D. Azhgirey (Azhgirey. 1977).
Their publications contain sections on the morphology of nappes, in which the basic con-
cepts of allochthon, autochthon. and the root. shield and frontal parts of a nappe, etc.. are
summarized and discussed.

These terms have entered thoroughly into the geological literature, become fixed iu
the consciousness of geologists, and are used successfully in practical geologic-survev
operations. Bul the terminology of thrusts is at the present time inadequate. It does not
reflect their variety, and fails to take into account the intemal structure of allochthon and
the form and character of the displacement planes bordering them.

In an article on the geology of the Alps. P. Termier (Termier, 1903) proposed that
nappes of the first and second kind be distinguished. To the first category he assigned the
nappes that were formed from strongly drawn out recumbent folds. and to lhe second
those which arose in the further development of gently sloping overthrusts. This was one
of the first attempts at a structural analysis of the mass overthrusts of the Alps.

J. Aubouin's idea of the suitability of distinguished tectonic nappes of lhe base and
cover are worth considering. According to Aubouin, basal nappes are formed most com-
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Fig. 1. ldealized diagrams of certain folded-nappe and imbricate-overthrust structure: A) nappe-anticline;

B) nappe-homocline; C) nappe-anticlinorium; D) homocline of nappes or homoclinal packet of nap-
pes consisting of tfu'ee sheets; E) nappe-batholith; F) polyclinal packet of nappes; G) conformable nappe
(in this case, nappe-anticline); H) disconfomiable nappe (in this case, nappe-syncline); 1) post-nappe
horst; J) squamanticlinorium (imbricate-overthrust anticlinorium); 1) autochthon, stnicture unspeci-
fied 2) stratiform rock series; 3) melange; 4) intrusive mass; 5) ruptiu'al plane of displacement-surface of
timast sheets of mass overthrust, nonnal faults, listric revei-se faults, or oveithrusts. Zones of displacement
planes of mass overthrusts are represented by shatter zones, zones of serpentinite or terrigenous melange,
gypsiferous series, etc. Approximate scale of structures indicated in text.

. MneajiH30BaHH HHjarpaMH h3bcchhx crpyKTypa HaGpaHe HaB.uaKe h Kpan.yniTH; A) HaBliaKa—aHTHKJiH-

Hana; B) HaBliaKa—x0M 0KJiHHalia; LO HaB.naKa-aHTHKJiHHopHjyM; fl) xOMOKJiHHajra HaBJiaKa hjih xomokjih-
HalJiHH naKeT HaBliaKa o« Tpw jjejia; E) HaBJiaKa-SamiiHT; $) nonHKJiHHalJiHH naKeT HaBJiaKa; T) kohkop-
HaTHa HaB.naka (y obom cjiy>iajy HaB.aaKa-aH THKJiHHalia); X) fIHCKopjjaHTHa HaBliaKa (y obom cjiyMajy hhc-
KopjtaHTHa HaBlJiaKa—cHHKnHHalia); H) nocr—HaBJiaMHH xopcr; J) cKBaMaHTHKHHHopHjyM (KpalbymacTH aHTHKJiH-
HopHjyivi); 1) ayTOXTOH, HeojjpeljeHa crpyifrypa; 2) cepHja crpaTH”")opMHHX creHa; 3) MejiaH*; 4) HHTpy3HBHa
Maca; 5) pa3JioMfia paBan noM epaiia-noBpiiiH Ha HaBliaKe m apH ja*a, HopMaliHH pacejtH, KpiiBH peBepcHH pacejiM.
hjih HaB.naKe. 30hc paBHH KpeTaitamapnjaaa npeAcraBJbeHe cy 3jipy3raHHM 30HaMa, 30HaMa cepneHTHHHTa rtih
TepnreHor Mejiaima, rancoHocHHM cepHjaMa htji. npn6jiH>KHa pa3Mepa crpyKTypa Ha3HaMeHa y TeKtrry.
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monly from an interior (eugeosynclinal) uplift or, at any rate. from the rear inner part of
the folded region; either the crystalline rocks of the basement complex or the rocks of the
preceding geotectonic cycle are drawn into the enormous horizontal overthrusts. Cover
nappe was his term for a tom-off sedimentary cover that had lost all connection with its
normal substrate and was displaced within the sedimentary cover by another structu-
ral-facies zone. Aubouin says nothing about the thickness of the alfochthon or its degree
of conformity with its base. But basal nappes, which commonly have an allochthon of
great thickness, as a rule, are sharply discordant with respect to the substrate; and cover
nappes. usually of lesser thickness, have more chance of being "conformable” with the
structures of the basement.

Among other things, Aubouin expresses the pessimistic thought that ”it would be
useless to try to give a more precise definition of nappes, since the number of their vari-
ants is countless” (Aubouin, 1967, P. 165). If what Aubouin had in mind was a structu-
ral classification of nappes, we have a more optimistics frame of mind and are prepared
to attempt another step toward Improving the general classification of nappes. But the de-
velopment of a perfect general classification, including genetic and geodynamic aspects. is
still a matter for the future.

The geology of regions with extensively developed nappes has recently attracted increasing at-
tention. As examples, one may cite the publications of S. V. Ruzhentsev (1968, 1977) on the
tectonic layering of llie lithosphcrc and the mechanism of development of stripped nappes; of I. 1.
Belostoskiy (1970, 1978), who considers mass oveithrusts to result from the combined action
of several interrelated mechanisms, which has a direct relation to the developmerit of a general con-
cept of nappe formation; of N. S. Kuteynikova and Ye. S. Kuteynikov (Kuteynikova and
Kuteynikov, 1987), who have analyzed the veiy Important Images of mass oveitlirusts on
space-sateUite photos of the Alpine-Carpathian-Balkan region and westem Kamchatka, which liave
the fonn of veitical structures; and many others.

We shall tum to another aspect of the geology of mass overthrusts and imbrica-
te-overthrust structures-their morphology: that is, we shall consider them from the stand-
point not of geodynamics but of structural geology.

We also take risk of proposing certain new temis, in full realization that the existing
structural-tectonic terms already are certainly many hundreds in number and that new
terms generally do not meet with approval, especially if they are complicated or sound
unfamiliar. They are either repudiated or else simply forgotten. But the structural temiino-
logy as applied to these forms of structures is still undeveloped and incomplete. and an
urgent need for it is felt, especially in geologic-survey production work.

Thus, efforts must be made to see that 1) the structural term be comprehensible and easy
to remember, 2) that it be as simple as possible, 3) that it reflect the form of the geologic
body, 4) that it have some continuity with previously existing terms, and 5) that it have no ge-
netic, geodynamic or geomorphological content, but be purely structural-morphological.

We believe that any nappe structure can be named by using the following fomiula
for the construction of the term: nappe+intemal structure of allochthon+form of its base.

For nappe structures of limited size, made up of unit folds some tens or hundreds of
meters to a few kilometers in extend, we propose the term "nappe-anticline” and
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"nappe-svnclint;” or "thrust-sheet anticline” and “thrust-sheet syncline”. By nappe-anti-
cline is meant a nappe that is completely or almost completely isolated from its roots.
with an anticlinal structure of the stratified rocks of the allochthon. The corresponding
defmition applies to the nappe-syncline.

An excellent example can be seen in the sections presented by S. V. Ruzhentsev
(1968) for the eastem part of the central Pamir Range. Figure 2 shows very clearly that the
sandstones and shales of Middle to Late Ordovician age, buckled into a simple synclinal fold.
have been overthrusts upon folds made up of Upper Triassic shales. In this case we have a
nappe-syncline. It must be stipulated, however, that these structures may tum out actually to
be the tectonic outliers of a niass tlirust sheet of considerable size. But. of course. there can
also be cases in which mass tlirust sheets are made up of large single folds.

Fig. 2. Nappe-svndine; geologic section (7-8 kni) along the left bank of the Kozynda River; eastem
margin of the central Pamir regiori. Upper Ordovician clay shales and sandstones tectonically overlie
Upper Triassic shales. (After S. V. Ruzhentsev, 1968.)

Cji. 2. HaB.naKa-cMHmiHHajia; reojromKH npo(}>HJi (7-8 km) ny>K .neBe ofiajie peKe Ko:iHHfle; hctomhh 060a cpea-
rber FlamHpa. FoprbeopfloBHUHjcKH tjinhhh h neuiHapH tcktohckh Hane>Ky Ha roptbeTpnjacKe r.TiHHite.
(npeMaC. B. Py>KeHijeBy. 1968.)

For structures of regional size extending over many tens or a few hundreds of kilo-
meters, which have been stripped away and moved for considerable distances and have an
anticlinal structure, we propose the term “nappe-anticlinorium”, and for the analogous
negative structure of the allochthon, "nappe-synclinorium”. On small-scale geologic maps
such large structures may often be mistaken for formations that have not been tom away
tlieir roots, which leads to fundamental errors. Some suggestions for improving the clarity
and informativeness of geologic maps of regions with a nappe-folded-nappe structure
will be made at the end of this article.

One must acknowledge the possible existence of "nappe-megaanticlinoria”-that is, struc-
tures many hundreds or even a few thousands of kilometers in extent and many tens or a few
hundreds of kilometers tn width; but whether such structures actually do exist is still a big
question. At any rate, the raising of this question is fully justified (Dotduyev, 1986).

If the allochthon has a homocline structure, the term "nappe-homocline” may be
proposed. An example can be seen in a geologic section presented in a monograph by G.
D. Azhgirey (1977) and based on materials of B. Asklund from the Caledonides of
Scandinavia (Fig. ). In the region of Lake Strosjtin (“Great Lake”) in central Svveden, the
Archean metamorphic rocks are monotonically overlain. with a deep erosional hiatus. by
thin (350 m) Cambrian and Ordovician deposits, which in tum are "conformably” over-
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lain, along a tectonic contact, by the Vemdal quartzites of Vendlan age. In this case we
have a typical conformable nappe. The conformabllity of nappes is an additional characte-
ristic of theirs: for example, a “conformable nappe-syncline.” It is clear that what is be-
ing represented is a synclinal fold of the allochthon inserted into a syncline of the auto-
chthon. In the case of a lack of conformity of the structures we will have a "discon-
formable nappe-syncline” or any other kind of structure.

Fig. 3. Nappe-homocline: top of allochthon and lower sheet of the area of Lake Storsjon, Sweden; froni
G. D. Azhgirey, 1977, simplifed; 1-3): 1) Archean, 2) Cambrian, 3) Ordovician; 4) mass-thrust

sheet of Vemdal quartzites (Vendian); 5) overthrust plane.

Cji. 3. HaBJiaKa-xoMOKJTHHa.ua;HajBHUiH ajioXTOHhaoH>H hhbo oGjiacrH je3epa CTopcjoH; H3 T. J],. A>Ki Hpeja.
1977, ynpomheHo; 1-3: 1) apxej, 2) KaM6pnj; 3) opfloBHijHjyM; 4) mapH ja* BeMflajicKHX KBapuHTa (BeHa);
5) paBaH HaBnaMeH>a.

The terms '‘antiform” and “synform” are now commonly used. These structures are
folds that close at the top or bottom, respectively (Mezhdunarodnyy, 1982). Il should
be noted in passing that the closing of folds is a concept that properly applies to a hori-
zontal surface (a centriclinal closure or plunge), but here means the fold hinge. The terms
under discussion here are to be used with out regard to the stratigraphic succession here
are to be used with out regard to the stratigraphic succession of the beds. It should be
stressed that no systematic classification of these structures has been developed, so that
no systematic classilication of these structures has been developed, so that they have be-
come terms for free use. To all appearances, the description of synforms and antiforms
should follow the rules applied to ordinary folds: "recumbent antiform,” “fanshaped syn-
form,” etc., the preference in the use of these ternis must be given to the inlemal struc-
tures of metamorphic or ophiolithic complexes. It is perhaps appropriate to do this also in
regard to plunging folds and roullete-folds within the structure of the allochthon. It is
obvious that if the allochthon is an intrusive mass stripped away from its roots, il the al-
lochthon is an intrusive mass stripped away from its roots, it should be called a
"nappe-lopolith” or “nappe-batholith” on the basis of the fomi of the mass.

Of great significance for nappe structures is the form of the displacement plane of
the thrust sheet, which may be represented either by a shater zone or by gypsiferous or
salt-bearing deposits, or again by serpentinite melange. It may be approximately smooth.
horizontal or slightly dipping, convex upward (“anticlinal”), concave upward (“synclinal”),
or most commonly complicated and uneven. The character of the displacement plane, if il
can be reconstructed and substantiated, should enter into the specification of the particular
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form of the thrust sheet. The form of the displacement plan of the tlirust sheet. The form
of the displacement plan of the thrust sheet can be established in well exposed mountain
regions vvith sharply manifested erosional relief.

Fig. 4. Homocline of napjies grading into an accline, in the shoie cliff at Cape Mjolner, Greenland (drawn from
pfiotograph); A) Ordovician conglomerates and limestones; V) Upper Cambrian siltstones. Heigtit of expo-

sure up to 1100 m; after S. Pedersen, 1986.
Cji. 4. XoMGK.nHHajia HaB.naKa Koje npe.ria3e y aHTHKJiHHajiy, y odancKoj jinthuh Kejn Mjo.nHepa Ha rpeH.naHny
(up-re>K npeMa 4)oTorpacf)HjH); A) opjioBHUHjcKH KOHr.nOMepaTH H KpenrbaHH; B) ropH>eKaM6pHjcKH

a.lieBpojiHTH. Bhchh3 otkphbchocth flo 1100 m; npeMa C. nej[epceH y, 1986.

An example of the full characterization of a folded-nappe structure vvith an intemal
anticlinoria] structure of the allochthon and a concave-upvvard displacement plane is. shall
we say. a "synclinal nappe-anticlinorium”. But if the surface of the ruptural displacement
plane is complex and very uneven. one can use, for example, the term "polyclinal nappe-
anticlinorium.”* In actual practice, hovvever, the form of the displacement plane cannot be
established in most instances, so that one is left only with the main part of the tcrrn
without its additional characterization: for example, "nappe-synclinorium.” etc.

A comparatively even displacement plane of a nappe. approaching some planar fomi.
rarely occurs. In the case of a concave-upvvard base of the allochthon, the reason for this
might be either the negative relief forms, if the nappe is post-erosional (subarelal or
subaqueous), or else one must suppose that there has been a "plovving up” and squeezing
of the autochthonous rocks by the weight of the rocks overthrust upon them. But if the
displacement plane of the thrust. sheet is convex upvvard, this can be explained by post
erosional overthrusting upon a positive relief forrn and overthrust drag folding upon it
There may. of course, also be other causes. but the essence remains the same: the fomi
of the bending of the displacement plane is the primary feature.

It is another matter when the displacement plane is deformed, and it is commonly
strongly deformed by the post-thrusting forces of a later phase of folding; it may tum out
to be tom by subsequent reverse faults or cuts. buckled into “folds,” etc. These events
can be reconstructed by field work and (or) detailed analysis of the fractures, signs of
petrotectonic alterations in the rocks and other features.
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We repeat, however, that what interests us is above all the fmal structure and its
terminological identification.

In regions of complex folded-nappe structure, for example, in the French and Svviss
Alps, the Dinarides, the Himalayas, the Koryak highland, or on the Japanese islands, mul-
tistage allochthons have been established; the nappe displacement planes fairly commonly
have a similar and complex form, and they appear to be inset into one another as a result
of post-nappe folding. It has been proposed that such archicomplex structural forms be
called packets of nappes (Belostotskiy, 1970). This term must be acknowledged as ap-
propriate. Depending on the general form of dislocations of the packets, they may be
called synclinal or anticlinal packets of nappes. and in the general case folded or polycli-
nal packets of nappes (Fig. 1F).

But if the nappes are separated by a series of homoclinally dipping or horizontal
displacement planes, such formations of tectonically reshuffled rocks should probably be
called, respectively, a monocline or an acline of nappes (Figs. 1D. 1G), and it is to these
that the name “tectonic plates” most properly applies. Such structures have recently been
found in the south of northem Greenland, within the Lower Paleozoic terrigenous series.
In such situations the intemal structure of each tectonic plate and each "tectonic stage” in
the dislocated packets of nappes may be complicated to any degree. But to name the en-
tire tectonic structure of the packet as a whole, with allowance for the intemal structure
of each tectonic element, of the packet is more than likely impossible. In this case we
are forced to share the well-known pessimism of J. Aubouin.

In many folded regions, the large anticlinal and synclinal zones are complicated by
numerous overthrusts grading into nappes, steep listric reverse faults and normal faults
that complicate the oblique and overtumed folds. The overall structure tums out to be an
imbricate reverse fault or imbricate-overthrust having a clearly manifested vergence. as a
result of the horizontal movements of rock masses commonly in the direction of the adja-
cent marginal basins (in the eastem Carpathians) or rear inter-monatane basins (as on the
south slope of the Greater Caucasus).

If the anticlinorium and synclinorium have an autochthonous position, a dense net-
work of longitudinal listric fractures combined with transverse strike-slips substantially
complicates the folded defoimations and comes to prevail in the character of the entire
structure as a whole-that is, we now have Imbricate-overthrust anticlinoria and synclirio-
ria. This is what they are called, even though the structural terminology is thereby com-
plicated by additional modifiers (thus-and-so and such-and-such). In order to introduce
a single new temi which is now lacking, we must perhaps tum to the Latin and Greek
meanings of the term “scale”. The Latin equivalent will be squama, and the Greek lepis
(genitive lepidos). Thus, the choice of a single term must be made from the following
set: “scale-anticlinorium”, “squamanticlinorium” or “lepidanticlinorium”. The first altema-
tive is probably the least apt: one can only speak of a “scaled anticlinorium”*, but this is
no longer a single term. It seems to us that the most appropriate may be the term
“squamanticlinorium” (Fig. 1J). The structure of smaller order of magnitude may by anal-
ogy be called a “squamanticline”. As an example, we can cite the structure of the Tumer
Valley oil field in the Canadian province of Alberta (Badgley, 1965) (Fig. 5).
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After their development, such structures may subsequently be broken up into separate
blocks, grabens and horsts. To retain the "memory” of the eamer deformations, one can
use an additional modifier of the name, as for example. "post-nappe horst”. (Fig. 5).

Fig. 5. Squaraanticline within Tumer Valley oil-field in the province of Albeita, Canada; various stippling

indicate local stratigraphic units; after P. Bedgley, 1965, with simplifications.
Cji. 5. CKBaMaHTHK.itHHa.ta yHyTap Ha(J)TOHocHor no.Tba y hojihhh TepHep y KaHaacKoj npoBHHitnjH AjiSepTa;
paMHHHTe uipac()ype noKa3yjy crpaTHrpa~rcKe jejiHHHue; npeMa IT. Eearjiejy. 1965. ynpomheHO.

Great caution must be observed in establishing the presence of nappe structures. For
example. one may fairly often encounter synclines superimposed- on older and more
"rigid” rocks, whose basal layers have clearly been tectonized. The fact of the temptation
to interprel the whole structure as a nappe structure-that is, as a nappc-syncline. in our
sense. by analogy wvvith another area. The tendency to discem nappes in any folded region
can be attributed to the now common mobilist orientation of most geologists.

Let us take another example. In Central Kazakhstan, the Proterozoic metamorphic rocks
in the Mt. Kotr area of the Dzhezkazgan district are overlain by superimposed troughs com-
posed of Middle Devonian varicolored confinental deposits, whose basal strata are sheared for
an extent of several tens of meters. These have been described in detail by V. S. Mileyev in
one of his field reports. One of the present writers has seen such phenomena in other areas of
the Caledonides of Central Kazakhstan as well. The brecciation of the basal stratum, and also
the bed-by-bed brecciations at higher stratigraphic levels, can be explained by the "slippage”
of some beds relative to the others. Such tectonized basal contacts have been very aptly called
"passive tectonic contacts” by V. S. Mileyev (oral communication). M. R. Gulamov has also
recently called attention to such phenomena (Gulamov. 1985). Passive tectonic contacts
merit indication on large-scale geologic maps by a special symbol.

Now for a last suggestion. conceming geologic mapping. On colored geologic and
lectonic maps. the bodies of rocks (formations, suites, series, complexes, inlrusive rocks
and protrusions) occurring allochthonously are most appropriately identified by a red
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color. and in the case of a black and white map. by some distinctive feature such as
oblique cross hatching. Such a suggestion has already been made (Krasil'mkova and
Mazarovich, 1984) and submitted for consideration at the All-Union Geological insti-
tute. Important information on the time of completion or the duration of the mass over-
thrust rocks on maps can be given in the form of a "denominator” index or directlv on
the displacement plane. Both the informativeness and readability on the large-scale sur-
vey, medium-scale and detailed maps will thereby be sharply increased.

We have not undertaken the task of proposing an exhaustive terminology for
folded-nappe and imbricate-thrust-folded regions, but have marely touched on some of
the simplest and most general cases, and will receive with gratitude all critical remarks
and additions that may be made on the subject under consideration. We are also sincerely
grateful Ye. Ye. Milanovskiy and Yu. M. Pushcharovskiy for reading the manuscript of
this article and commenting on it.

Translated by authors
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MNPEATO3N 3A AOMNYHY CTPYKTYPHE TEPMUWHONOI NJE
CTPYKTYPA YEPAHE HABJTAKE VN KPA/bYLW TN

04
Onera A. Masaposuya* n AnekcaHgpa O. MasapoBuya**

Paacku je (JlyxsaheHa CTpyKTypliowka npobnemaTmka BesaHa 3a CNoXeHe peseplue gncyokaumje. CarnacHo KMHema-
TULM MMOPOIOrMjY HaB.JlaKa M KpasbyLL TV Npeasiaxe ce AoryHa nocrojehux u yBofhew e HOBUX TEPMUHA, KOjUMa Ce MpeLy3Huje
oapehyjy CTPYKTYpHe KapaKTepucruke HasefleHUX peBepCcHUX pyrrrypa. [lonyHa je 6a3upaHa Ha pesynratuma cTpykTyponol”
KNX M3y4YaBatba CBOjcraBa ayTOXTOHA M anoXTOHaA. Kao M KapaKTepuCcTMKa NoBPLLV HaBnaveka.

KrbyyHe peumn HaBnaka. KpasbyLuT, HaBnaka-CUHKNUHaNa (CMHKAVHOPKjyM), HaBnaKa-aHrMKnmHana (aHTUKNUHOPUjyMm).

WcTopujaT KoHUenTa wapujaxa, Uin Haeaka, feTa/bHO Cy Npukasan BenocTouKuj
(1970) n Axxrupej (1977). tbrxosw pafoBu cagpye AenoBe 0 MOPGOIOrMjn HaBnaka, y Ko-
jMa ce pe3nMmpajy 1 pasmatpajy OCHOBHM MOjMOBW a/lOXTOHa, ayTOXTOHA M KOpPeHa, 3acTopa
1 YeOHMX AeN10Ba HaB/aKa UTA,

T TepMMHM Cy NOTMYHO YLWAW Y TFE0SIOWKY NUTepaTypy, YYBPCTUAM Ce Y. CBECTU
reosiora v ycrewHo ce npumerbyjy Y npakcu reosolwkor ucTpaxmsamwa. Mehytum, Tep-
MWHOMOrNja HaBfayewa je noctana HeafekBaTHa jep He OfpaXkaBa HeroBy pPasHOBPC-
HOCT 1 He ycneBa fa 00yxBaTu yHyTpawhy rpafly afioxXxToHa HUTU 06/MKe K KapakTep
rPaHWYHMX PaBHU MOMepama.

Y jeqHOM unaHKy o reonowkoj rpahu Anna, M. Tepmuje (Tenwer, 1903) ykasyje
Ha pPasNMUMTOCT HaBnaka MpBe W Apyre BpCTe. Y MPBY KaTeropujy OH CBpCTaBa HaB/ake
CTBOPEHE jaKnM M3BNnayverweM nonernux Habopa, ay Apyry HaBnake Hactane Ja/buM pas-
BOjeM 6/1aro HarHyTux Kpasbywtu. To je 610 jefaH of NpBMX MOKyLUaja fa ce Hanpaswu
CTPYKTYpHa aHanm3a wwapujaxa y Annummva.

Vpeja XK. ObyeHa 0 MOrogHOCTY pa3fIMKOBata TEKTOHCKMX HaB/aka no OCHOBY W MOK-
puBaJy 3acnyxxyje naxwy. MNpema O6yeHy, 6asanHe HaBnake ce Hajyewhe hopmupajy o4
YHyTpalwHer (eyreoCUHKIMHAIHOT) W3AM3atba WK, Y CBAKOM CNyyajy, 0f 3afHer yHyTpall-
Her fena HabpaHor TepeHa, 610 Ja cy KpUcTasiacTe CTeHe OCHOBE KOMIMJIEKCHe, 61no ga cy
CTeHe MPeTXOAHOr re0TeKTOHCKON LMKIyca yBY4YeHe OrpOMHUM XOPU3OHTAIHAM HaBnade-
teM. [oKpoBHA HaBfaka je HeroB TEPMUH 3a OTKUHYTU CeAUMEHTHM MOKPUBAY Koju je

+
MOCKOBCKW ApPXaBHW YHUBEP3UTET.
Feonowkn MHCTUTYT, Pycka akagemuja Hayka.
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13rybmo cBaky Be3y ca CBOjOM HOPMaIHOM MOA/I0roM U 610 MOTUCHYT YHYTap CefUMEHTHOr
MOKpKBaya HEKOM [ipYrom CTPYKTYPHO-(haLnjanHom 30HOM. O6yeH HULLITa He roBOpU 0 Aeb-
JbAHW @N0XTOHA WK CTEMNeHY HeroBe KOHKOPAAHTHOCTM ca nognorom. Anu 6asanHe Hasna-
Ke, Koje 06MYHO MMajy alloXTOH BefMke Ae6/buHe, Mo npaswy Cy ONrrpo AMCKOPLAAHTHE Y
0fHOCY Ha nognory, oK MOKPOBHE HaBnake, 06MYHO Marbe Aeb/biHe, MMajy BULLIE LUaHCe Aa
Oyay "KOHKOpAaHTHE" ca CTPyKTypama rnog/iore.

O6yeH, n3mehy octanor, npaxasa NeECUMUCTUYHY MUcao fga "6u 6UN0 HEKOPUCHO
NOKyLLaTK AaTh NpeunsHujy geduHMumMjy HaBnaka, jep noctoju 6e36poj HUXOBUX Bapu-
jeteta" (Aunhowut, 1967, ctp. 165). Ako je O6yeH MMao y Buay CTPYKTYPHY Knacu-
(hmKaumjy HaBnaka, MM CMO ONTUMUCTUUKUje HACTPOjEHU U CMIPEMHM CMO Aa NOKYLLamMo
[a YYMHUMO KOpaK Jasbe Ka ONWTOoj Knacugukaumju HaBnaka, Maja je noctusame casp-
LLEHe OMNwTe Knacugpukaumje, ykbydyjyhn reHeTCKM 1 reoquHaMmUyKn acnekT, jow yBeK
cTBap 6yayhHocTu.

leonowkn cknon o6nacT ca NPOCTpaHWM HaBfakaMa 0f HefJaBHO MPUBAYM CBe
Behy naxmwy. Kao npumep Mory ce HaBecTu pafosu PyeHueBa (1968,1977) 0 TEKTOH-
CKUM CnojeBMMa NUToCcdepe M MexaHM3My pas3Boja CBYYeHMX HaBfaka; benoctoukuja
(1970, 1978) Koju cmaTpa da je MacOBHO HaBfayewe pe3ynTaT KOMOMOBAHOI [e/oBaka
HEKONNKO MefycoOHO MOBEe3aHMX MexaHM3ama HEMnocpefHo Yy Be3W ca pas3BojemM omnwiTe
KOoHUenuuje ¢opmupara HaBnaka, KyTejHukosa u KyTejHukosa (1987), kKoju cy
aHanu3mpanu Bp/o 3HayajHe caTeNUTCKe CHUMKe Llapujaxka y aincko-kapnaTcko-6an-
KaHCKOj 061acTu 1 Ha 3anafgHoj KamuyaTku Koju umajy 061K BepTUKANHUX CTPYKTYpa; 1
MHOIMX ApYyruiX.

OBfe heMo ce OKpeHyTM ApYyroMm acrnekty reonorvje wwapujaxa u Mopdonornju kpa-
JBYLUTHUX CTPYKTYPa, OAHOCHO, pa3MoTpMheMo KX ca acrnekrta He reoguvHamuke, Beh CTpyk-
TYpHe reosoruje.

Takohe hemo pn3nKoBaTW fa NPesioKMMO U3BECHE HOBE TEPMUHE, MOTMNYHO CBECHU
fa noctojehnx CTPYKTYPHO-TEKTOHCKMX TepMuHa Beh CMIypHO MMa Ha CTOTMHE U fa
HOBW TEPMMWHU YINaBHOM He Haunase Ha ofobpaBare, HAPOUMTO aKo Cy KOMIMIMKOBaHU
WK 3ByYe HENo3HaTo. TakBWM TEPMUHKU Ce UM oabauyjy wnm ce jeqHOCTaBHO 3abopas-
/wajy. Ann CTPYKTYpHa TepMUHOMOrMja NpMMebeHa Ha OBe 00/1MKe CTPYKTypa jow je
HepaspaheHa 1 HemoTnyHa, Tako fa ce 3a koM oceha XuTHa noTpeba, HapPoOUMTO Y reo-
NOLUKO-NUCTPAXHUM pajoBUMa.

Mpema TOMe, MOPajy ce YUnHUTK Hanopw (1) fa CTPYKTYpHU TepMUH Bye cBeobyxBaTaH
M ga ce nako namtu, 2) ga 6yge wTo je moryhe jegHocTaBHMjM, (3) ga ogpaxkasa (hopmy
reo/iIoLLKOr Tena, (4) ga uma n3BectaH KOHTUHYUTET ca MPETXOAHO nocTojehuM TepMUHKUMA 1
(5) pa Hema reHeTUYKM, reogMHamMMYKM WM reoMopoNioWKK caapxkaj, Beh ga je yncTo
CTPYKTYPHO-MOP(O/IOLLKMW.

Bepyjemo fja ce cBaKoj CTPYKTYpUW HaBayetba Moxe Aatu vme nomohy cnegehe dopmyne 3a
KOHCTPYKUM]Y TEPMUHA: HaB/aKa + yHyTpallkba CTPYKTYPa anoxXToHa + 06/IMK Hherose 0CHOBE.

3a CTPyKType HaBnadera ofroeapajyhux gumeHsuja, nsrpaheHe of jeavHUYHMX Habopa
OY)XMHe [eceTWHa WM CTOTUHA MeTapa [0 HEKONIMKO KWMOMeTapa, NpefiaXemo HasuB
"HaBnakKa-aHTUKNINHaNa" 1 "HaBnaka-CUHKIMHana" u "HaBy4yeHa aHTUKIMHaNA" wan “Ha-
BydYeHa CMHKMHaNA". Mof HaBnaka-aHTUKAUHAIOM Ce Mojpa3yMeBa Hasfaka Koja je not-
MyHO WM CKOPO OfBOjeHa Off KOpPeHa, ca aHTUKIMHAIHOM CTPYKTYPOM 0f, CTPaTU(NKOBaHUX
CTeHa anoxToHa. Oarosapajyha gedmHuumja ce 0gHOCK U Ha HaBnaKy-CUHKANHANY.

OannyaH NpyMMep ce MOXKe BMAETW Ha Mpoduanma Koje je npukasao PyxXeHLeB
(1968) 13 ncTovHoOr gena cpefkennaHMHCKoOr BeHua Mamupa. Ha cn. 2 ce cacBuM jacHO
BUAM fa Cy Mewdapy U rUHUM cpedre 40 Mnahe OpAoOBULMjCKe CTAapoCTW, CaBWjeHU Y
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jeHOCTaBaH CMHKAMHaNaH Habop, HaBy4YeHN Ha Habope of ropkteTPMjacKMX ravHaua. Y
TOM C/lyYajy UMamo HaBnaky-CUHKIMHany. Mopa ce yTBpautn, MehyTum, jep ce MoxXe
MCMOCTaBUTK Ja Cy OBe CTPYKTYpe YCTBapy TEKTOHCKW MPO30pW LuapujaxKkHe HaBnake
3HATHUX AMMeH3uja. Ann, HapaBHO, MOTY GUTU W CyYajeBM Yy KojuMa Ce Luapujaxku cac-
TOje 0f BeIMKMX NojeAnHavYHNX Habopa.

3a CTpyKType pernoHanH1MX pasmepa Koje ce NpoTexy Aeceniuama Win HeKONMKo CTo-
TWHa KU/IOMETapa, a Koje Cy CBy4YeHe U MOMepeHe Ha 3HATHY YAa/beHOCT U UMajy aHTUKIN-
Ha/iHy CTPYKTYPY, NPeLaXemMo TepMUH “HaBnaka-aHTUKAMHOPUjYM", a 3a aHa/lorHy Hera-
TUBHY CTPYKTYPY &10XTOHa, "HaBnaka-CUHKIMHOPWjyM". Ha reonowkmMm KapTama Marbux
pasmepa TakBe Be/IMKe CTPYKTYpe Ce YeCTO MOry MOrpeLLlHO CXBaTUTK Kao (opmauuje Koje
HUCY OTPrHYTE Of CBOjX KOPEHOBA, LUTO JOBOAM [0 OCHOBHE rpeLlke. Ha Kpajy oBOr unaHka
Cy flaTe HeKe cyrectuje Koje Tpeba ga gonpuHecy jacHohn M MHOPMATUBHOCTY FeONOLLKNX
KapaTa pervoHa ca CTpyKTypOM HaB/iaka-ybpaHa HaB/aka.

Mopa ce umatn y Buay fda Moxga Moctoje M "HaBnake-meraaHTUKANHOPUjyMU™.
OAHOCHO CTPYKTYpe KOje ce NpyxXajy CTOTUHamMa, na Yak W HEKOMIMKO XWrbaja KU/IoMe-
Tapa, WMPWHE AeCeTMHE WU HEeKONMKO CTOTMHa KuiomeTapa. [a nn Takse CTPYKType
3aMcTa NnocToje, joL je BENIMKO NUTake. Y CBaKOM Clyyajy, NocTaB/batbe 0BOI NUTama je
noTnyHo onpasgaHo (AoTynjes, 1986).

YKO/IMKO a/IOXTOH UMa XOMOK/NHA/IHY CTPYKTYPY, MOXe Ce HPeL/oKUTU TePMUH
"HaBnaka-xoMoKNnHana". JefaH TakaB NMpumep ce MOXe BUAETU Ha reosIoLKOM npo-
thnny npukazaHoMm y moHorpagmju Axrupeja (1977) kao 1n Ha ocHoBy MaTepujana b.
AcKnyHfa n3 KanegoHmga y CkaHguHaeuju. Y obnactu jesepa CtopcjtnH ("Benuko je-
3epo™) y cpefroj LLIBeACKOj, MPeKo apxajcKmMx mMeTamopgHMX CTeHa PaBHOMEPHO Ha-
nexy, ca fy60KMM epo3MOHMM XMaTycoM, Kambpujcke M OpAoBMUMjCKe Hacnare mane
[ebrbuHe, U3Hag Kojux "KOHKOPAAHTHO” fieXe, AYy>XX TEKTOHCKOP KOHTaKTa, BeHAasCKu
KBapLMTW BeHACKe CTapocTW. To je cny4yaj TUNUYHE KOHKOpPZaHTHe Haenake. KoHKoOp-
[JaHTHOCT HaBflaka je joll jefHa HMX0Ba KapaKTepUCTUKa: Ha npumep, "KOHKOpPAaHTHa
HaB naka-CMHKIMHana". JacHO je da je Ty npeAcTaB/beH CUHKAMHANHW Habop anoxXTOoHa
YBYYEH Y CUHKIUHAY ayTOXTOHAa. Y C/y4yajy OACYCTBa KOHKOPZAHTHOCTU CTPYKTYpa,
nMamMo "AMCKOpPAaHTHY HaBNaKy-CUHKAWHANY" Unu HeKy Apry BpCTy CTPYKTYpe.

Cagfia cy y onwToj ynotpebu TepMuHN "aHTudopma™ un "cuHhopma”. Te CTpyKType
Cy Habopu Koju ce cyxKaBajy, NpBa Ha Bpxy a gpyra npu gHy (MexayHapoaHuj, 1982).
YcnyT HanoMuweMo fa je cyxxaBake Habopa nojaM Koju Ce NpaBUIHO NPUMEkbYje Ha
XOPW30HTASHY NOBPLUMHY (LEHTPUK/MHASTHO CyXaBake UMW NMOHUpake), anu oBAe 03Ha-
yaBa npeBoj Habopa. TepMMHE O KOjuMa je oBAe pey Tpeba KopucTuty 6e3 063mpa Ha
cTpaTurpag)cKo CMerbmnBake crnojeBa. Tpeba Harnacuth ga Huje paspaheHa cuctemarcka
Knacuukaumja oBnx CTPYKTYpa, Tako fa Cy TO TEePMUHU 3a C/I060AHY npumeHy. Mo
csemy cyaehu, onucu cuHdopmMmun 1 aHTUdopmMmu Tpeba Aa cneae npasuna Koje ce ogHoce
Ha 06u4yHe Habope: "nonerna aHTuopma”, "nenesacta CUHMOOPMA" UTA.; NPUINKOM KO-
puwherwa OBUX TEPMWUHA MPELHOCT Ce Mopa [aTW YHYTpallwbWMM CTPYKTypama MeTa-
MOP(HUX NN OMONUTCKUX KoMMnekca. Moxga 6um ucto Tpebano yumHUTU Kaga ce
pagn 0 HarHyTUM HabopuMma 1 pyneT-Habopuma yHyTap CTPYKTYpe anoxTtoHa. Ouurnes-
HO, aKo je aJIOXTOH Heka MHTPY3MBHa Maca CMakKHYyTa ca CBOjUX KOpeHoBa, Tpebaso 6u ra
3BaTu "HaBnaka-nononuT" uaM "HaBnaka-6aToNMT" Ha OCHOBY 06/1MKa Te mace.

3a CTPYKType HaBflaka Of Be/MKOT je 3Hayaja 001K paBHM HaBnauvera, Koja MoXe
O6UTV npefcTaB/beHa O6WUM0 34rpPYy3raHOM 30HOM WM TUNCOHOCHUM WM CNaHUM Hacna-
rama, Wiv nak CepneHTUHCKMM MeflaHXOM. OHa MOXe 6UTW NPUOAMXKHO paBHa, Xopu-
30HTanHa uam y 6narom nagy, KOHBeKcHa HaBuuwe (“aHTUKNMHaNA™), KOHKaBHa HaHwxe
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("cuHKnMHana"), nnn Hajuewhe KOMHAMKOBaHa 1 HepaBHa. KapakTep paBHM Nomepatba,
YKO/IMKO Ce MOXE PeKOHCTpymcaTu 1 gokasatu, Tpeba yHeTu y cneymdmkaymjm ogpehe-
He dopme HaBnake. OBGIMK OCHOBE KpeTaka HaBnake MOXe Ce Hajbo/be YTBpAUTU Y
OTKPWBEHUM MNJIAHUHCKUM 06/1aCTUMa TAe je epo3UOHUN pesbed jaCHO U3PAXKEH.

MprMep NOTNyHe KapakTepusalumje CTPYKType HabpaHe HaBfake ca YHyTpallhOM aH-
TUKNVHAIHOM CTPYKTYPOM a/I0XTOHA W paBHW Momeparba KOHKaBHOM HaBuLUe jecTe, [a
KaXXeMO, "CUHK/MHA/IHN HaBMaKa-aHTUKANHOPUjyM™. ANK ako je NOBpLUMHA paBHU pynTyp-
HOI NnoMmeparba CNOXEeHa W jako HepaBHa, Morao 6u ce ynoTpeGuTW, Ha MpUMep, TepMUH
"NONUKIMHA/IHN HaBNaKa-aHTUKAMHOpUjyM". MehyTum, 06/1IMK paBHM HaBnavera ce y npak-
CW He MOXe YTBpAMTU Y BERNHWM CnydajeBa, TaKo Aa 0CTaje jeaMHO rnaBHU [eo TepMuHa 6e3
[IOrTYHCKe KBasMrkaLmje: Ha npumMep, "Heanaka-CUHKIMHOPUjyM" UTA.

PeTKe cy nojaBe penaTMBHO paBHE pPaBHW HaBnayewa. Y Cfyyajy OCHOBE aOXTOHA
KOHKaBHE HaBWLUe, pa3fnor TakBe MCMYMYeHOCTU MOry OUTWU UM HeraTuBHE opme pe-
/beda, YKONMKO je HaBnaka MocTepo3voHa (NoAsemHa WM NoABOAHA), WM ce mopa
NPeTnocTaBuTh fa je MoCTojasio "M3opaBare” U UCTUCKMBAHE ayTOXTOHUX CTeHa Mof
[lejCTBOM TEXMHE HaBy4eHMX CTeHa. AKO je paBaH HaBfayera yayb/beHa HaBuLle, TO ce
MOXKe 06jaCHWTM NOCTEPO3NOHMM HaBfayderem Ha No3NTUBHY (hopmy perbeda u ybupa-
He HaBNake Mpeko we. Mory, HapaBHO, NOCTOjaTV 1 ApYrn Y3poLUu, anun CyLUTUHA OCTaje
ncTa: popmMa caBujarba paBHW HaBMaveka je NpMmapHa KapakTepucTuka.

[pyra je cTBap Kaja je paBaH KpeTakwa gedopmucaHa, a by 06MYHO Nocne HaBna-
yerba jako geopmumily cue KacHuje thase Habuparba; OHa MOXe BMTK pacKMHyTa Kac-
HUjUM PEBEPCHMM paceivMMa WK yceuuma, caBumjeHa y "Habope” uta. TakBe MojaBe ce
MOTy PeKOHCTpyucaTu NpUINKOM TEPEHCKMX pafoBa WU AeTa/bHOM aHa/In3oM pynTy-
pa, 3HaKoBa NETPOTEKTOHCKMX MPOMEHa Y CTeHaMa W ApyrmxX KapakTepucTuka.

MoHaB/bamo, MeRyTUM, fa OHO LITO Hac HajBuLle MHTEPeCYje jeCcTe KOHaYyHa CTPYK-
Typa 1 tbeHa TePMUHOMOLWKA NAeHTU(MKaLmja.

Y obnacTrma CNnoXeHUx CTPyKTypa HabpaHe HaBnake, Ha NpUMep, Y (paHLYyCKUM 1
Wweajuapckum Annuma, AvHapugnma, Xumanajuma, sucopasHu Kopjak, wam Ha janaH-
CKVM OCTPBMMA, YCTAHOB/LEHW CY BULLE(A3HU aIOXTOHU, T4e PaBHU HaBnayewa npuany-
HO YeCcTO UMajy C/iM4YaH M CNoXeH 06/IUK W U3rneda fa cy YMeTHYTe jefHa y Apyry Kao
nocneguua youpara Haenake. Moctoju npeaor fa ce TakBe apxXmcnoXeHe CTPYKTYypHE
(hopMe HasvBajy nakeTuma Haenaka (benocrtouku, 1970). Taj TepMUH ce mopa Npus-
HaTu kao ofrosapajyhu. 3aBUCHO of onwiTer obamMKa AMCnoKaumja nakeTa. OHe ce mory
Ha3BaTV CUHK/IVHATHUM WKW aHTUKIMHAZHUM NakeTUMa HaBfaka, a y onwTem ciyyajy
ybpaHu nav NOANKAMHAMHU NakeTu Haenaka (cn. 1d).

Ann ako cy HaBnake pasfBojeHe HU30M XOMOK/INHANHO HarHyTUX WK XOpU3oHTan-
HMUX paBHW KpeTawa, TakBe (hopmalnje TEKTOHCKM nopemeheHWX cTeHa 6M BepoBaTHO
Tpebano Ha3BaT¥ MOHOK/MHANA UM akNWHaHa Hasnaka (cn. 14, 1IN, a yHpaBo wuMa
HajBuLLe ofroeapa 1Me "TeKTOHCKe njoye”. TakBe CTPYKTYpe Cy HeflaBHO OTKPMBEHE Ha
jyry ceeepHor 'peHnaHga, yHyTap AOHhenaneo3ojcke TepureHe cepuje. Y TakBuM CUTya-
LMjama, YHyTpalwka CTPYKTypa CBake TEKTOHCKE M0Ye M CBake "TEKTOHCKe (hase" y
AVCnoumMpaHM NakeTMMa HaBnaka MoXKe BUTK Y U3BECHOM CTEMeHY KOMMIMKOBaHa. Au
[aTh UMe YMTaBOj TEKTOHCKO]j CTPYKTYpWU NakeTa y uennHu, Bofehn padyHa o yHyTpaLl-
H0j CTPYKTYpPW CBaKOr TEKTOHCKOI e/leMeHTa, HajBepoBaTHuMje Hunje moryhe. Y ToMm cny-
Yajy cMo npuHyheHn fga gennumo necummnszam X. ObyeHa.

Y MHOrMM ybpaHuM 06n1acTMa, BeIMKe aHTUK/IMHa/IHE U CUHKIMHA/IHE 30HE Cy KOM-
NAMKoBaHe MHOro6pojHUM HaBnavernMa Koja npesase y HaBnake, CTPMO M3604eHe peBepc-
He pacefie U HOpMasiHe pacefie KOju YCnoXmaBajy Koce v npeBpHyTe Habope. OTypa ueno-
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KyMnHa CTPYKTypa 13rnesa Kao KpasbyLLUTaCTW PEBEPCHU paces Uin Kpasbyurracta HaB/aka ca
JacHO M3paXeHOM BEpPreHLOM, Kao Mnocreauua XOpPU3OHTaNHUX KpeTarwa CTEHCKMX Maca
06MYHO Y NpaBUy cyceaHMX 0604HMX GaceHa (y MCTOYHMM Kapnatvma) uam yHyTpallbmxX
meRynnaHuHCKNX 6aceHa (kao Ha jy>kHUM o6oauma Bennkor KaBkasa).

YKOMMKO Cy aHTUKIMHOPUjYM U CUHK/IMHOPWjYM Y ayTOXTOHOM MON0Xajy, rycTa Mpexa
NOAYXHUX KPUBUX pas3fioMa y KOMOMHaLMjK ca NonpeyHuM pacefuma KOMMMKyje HabopHe
Jeopmaumje 1 npeacTaB/ba JOMUHAHTHY KapakTepuCTUKY duTaBe CTPYKTYpe Y LEenMHW,
OAHOCHO A06MjamMO KpasbyLUTaCTO HaBy4YeHe aHTUKNMHOPUjYME 1 CUHKNMHOpUjyMe. Tako ce u
30BY, Mafa Ce TMMe CTPYKTYpHa TEPMMHOMOIMja KOMMMKYje AONYHCKUM KBanugumKalmjama
(Tako U Tako, TakaB 1 Takas). [la Ou yBenu jeAUHCTBEH HOBW TEPMUH KOjU Cafa HeLoCTaje,
mMopanm 61 mMoXfJa [a Ce OKPEHEMO NAaTMHCKOM WM FPUYOM 3Hauery TepMuHa “8cale” (Kp-
mynrr). Ogrosapajyhu naTHCKM nojam 61 610 “naTa, a rpukn nenuc: (reHWTWB Nenuaoc).
Ha Taj HauuMH 61 M360p jeAMHCTBEHOr TepMMHa 6MO cacTaB/beH 0f cneaehe CROXKEHWLUE:
"Kp/bYLIT-aHTUKAMHOPUjYM”, ""CKBaAMaHTUKAUHOPUjYM™ wan "'nenuaaHTukIMHopujym”. Tp-
Ba a/lTepHaTMBA je BepoBaTHO HajMare€ MOrogHa: MOrno 6m ce rOBOPUTU camo O ‘““Wckpa-
JbYNITAHOM aHTUK/IMHOPUjyMY", ann TO OHAA HUje BYLLE jeAMHCTBEHMN 13pa3. M3rneaa Ham fa
je HajnorogHujn TepMUH “ckBaMaHTUKAMHOpWjym™ (cn. 1J). CTpyKTypa HMXer pefa Benu-
ymHe 61 MOrfa No aHanorMju aa ce 30Be "CKBaHTUKAMHaNA". Kao npumep MOXemo HaBecTu
CTPYKTYpY HalTOHOCHOr nosba y TepHep AOMMHW Y KaHafcKoj npoBuHUMjM AnbepTa
(Bacl18ej, 1965) (cn. 5).

TakBe pa3BujeHe CTPYKType Mor/ie cy 61uTa HakHafHO pa3fioM/beHe y NocebHo 610KoBe,
rpabeHe n xopctose. [a 6u 3agpxanu "ceharbe” Ha NpeTxogHe Aedopmaumje, mMorin 6um
ynoTpebuTy 4ofaTHy KeammKaumjy, Kao WTOo je "NnocT-HaBnavyHm xopct” (cn. 5).

Tpeba 6UTM nNoce6HO onpe3aH MNpPUIMKOM YyTBphUBaKa MNPUCYCTBA HaBYYEHUX
CTPYKTYypa. Ha npumep, NpuiMYHO YecTo ce Hamnasu Ha CUHK/IWHANE CyneproHoBaHe Ha
cTapuje nnm “"kpyhe" cTeHe, unju cy 6asanHu CMOjeBN OUUTNeLHO TEKTOHM30BaHMW. Yu-
HeHULA Ja Ccy NMPUCYTHe CMakHyTe CTEHe MOXE, W [JOBOAWM Y WCKYLUEHe [a Ce yuTaBa
CTPYKTYpa NpoTymMayu Kao HaBnaka, 0JHOCHO Kao HaBflaKa-CUHK/IMHANA Y HalleM CMuc-
Ny, MO aHanoruju ca HeKOM Apyrom o6nactu. TeHAeHUMja Aa Ce yode HaBfake y HeKoj
HabpaHoj 06/1acTK MOXe ce npunucat caga yobu4yajeHoj MoOBUANCTUYKO] OpujeHTaunju
BehuHe reonora.

Y3MUMO Apyru npumep. Y LeHTpasHOM KasaxcTaHy, Npeko npoTepo30jcKuxX meTa-
MOpP(HUX CTeHa y nogpydjy nnaHuHe KoTp Yy Lie3Ka3raHCKoj 06/1acTu fiexe cynepno-
HOBaHW pOBOBM W3rpaheHn of CPefHefeBOHCKUX LUAPEHUX KOHTUHEHTaNHWUX cefuMe-
HaTa, uMju cy 6asasHK C/0jeBN CMULEHN Ha OY>KUHW Of HEKO/IMKO AeceTuHa MeTapa. To
je peTta/bHO onucao B. C. MunejeB y jeAHOM Of CBOjUX M3BELUTaja ca TepeHa. JedaH Of
ayTopa 0BOr pafa Takofhe je BMAEO TakBe MojaBe y Apyrum obnactnma KanefoHuaa LeH-
TpanHor KasaxcTaHa. bpeumsaumja HajHuKer cnoja, kao u 6peymsaumja jegHor no
jeflHOr cnoja y BULIMM CTPaTUIpPaCKUM HUBOMMA, MOXe ce 06jaCHUTU "Knn3akbeM” He-
KVX CfiojeBa y O4HOCY Ha apyre. TakBe TeKTOHM30BaHe KOHTaKTe y ocHoBM B. C. Mune-
jeB (YCMeHO caonLTeHE) CacBMM MPUIOAHO Ha3mMBa ''MacMBHM TEKTOHCKW KOHTaKTK". M.
P. lN'ynamoB je Takofhe HefaBHO CKpeHYO naxwy Ha TakBe nojase (C'ynamos, 1985). Ma-
CVBHU TEKTOHCKM KOHTaKTW 3aCnyXyjy Aa 6ydy 03Ha4yeHn nocebHMM 3HaKOM Ha reonoll-
KUM KapTama Behux pasmepa.

Ha kpajy jow jegHa cyrectuja y Be3u reofoWKOr KapTupaka. Ha reofowkum u
TEKTOHCKUM KapTama y 60ju, cTeHcKa Tena (hopmaumje, cBuTe, cepuje, KOMMNIEKCH, UH-
TPY3uBHE CTEHe 1 NPOTPY3uMje) KOoje Ce afloXTOHO jaB/bajy Mopajy ce oarosapajyhe maeH-
TU(MKOBATU LpBEHOM 6OjOM, a Y Clyyajy LpHO-6ene KapTe HEKOM jaCHOM O3HaKOM Kao



16 O. A. Ma3saposuy 1 A. O. Masaposuy

WTO je Koca wpadypa. Takea cyrectuja je seh gata (Kpacu/mmHukoBa n Masapo-
BMY, 1984) n nogHeta je Ha pasmatpakbe CBecaBe3HOM reOfIOLKOM WMHCTUTYTY. 3Ha-
yajaH Mofjartak O Bpemewy 3aBpLUeTKa WM Tpajakba HaBfayera CTEHCKe Mace MOXe ce
[aTy Ha KapTtama y opMu MHAeKca "feHOMMHaTopa" WA AUPEKTHO Ha paBHW Mome-
pawa. Tume 61 ce 3HaTHO nosehasia MHHOPMATUBHOCT M UAT/BUBOCT Mperfefa KpymnHu-
jux pasmepa, KapaTa cpeftbe pasmepe U AeTa/bHUX KapaTa.

Haw 3afatak Huje 610 fa NpeasiokMmo UCLPNHY TePMUHOMOMMjy 3a 061acTu ca Ha-
OpaHUM HaBfakama M Kpa/bylUTacTo-pacefHMM Habopuma, Beh CMO Ce camMO OCBPHYNU
Ha Heke Of HajjeAHOCTaBHMjUX W HAjOMWTMjMX Cy4yajeBa U ca 3axBajHOLWhy heMo npu-
MWUTW CBE KPUTUYKe MpuMeade v J0MyHe Ha OBy TeMy. XXenumo Takohe ga ce UCKPeHO
3axBanumo J. J. MunaHoBckom 1 J. M. MNyLI4apoBCKOM LUTO Cy NPOYMTanu Hall pykonuc
OBOr Y/laHKa M KOMeHTapucanu ra.

KEMEKEIYCES - JINTEPATYPA

Aunhounw J., 1967: Oeo8wklwaly. ProbkTy pnmBkhorh/bTtya 1 raryllya (OeobyncWnes. Proflenl8 ol
Wek on»T1 anc! cleyeloptenl).— Mn\ pp. 302, Mo»coly (Kukaan lran»lallon) (1n K.LU51an).

Arhjwey C. o .. 1977: 8l)ar'yarln v »co”jnkHnalnykh poyaBakh (Ma88 oyellhruxk T §eo8ynclral
hell8).— Mawuka. pp. 154, Mo8coly (1n Kwnsslian).

Be<1Jrley P. C., 1965: 8lruclural anc! leclorac pnnaple8.— Halper anc! Koly, pp. 521, Ne\y York.

Belo81018kJy 1. 1., 1970: TecloTc 1hru8l 8heel8. 1n: OcherW 81lTkluTtoy “eolo8n 8lorhno c/Blol1Bl oyan-
nykh 1o0l8hch (An owullne ol 1lhe 8ltclural §eolo8y ol coTplexly (M8locale(l hocle.y).— Kawnka.
131—161, Mo8coly (In Kwussian).

Be lo8lo(8k1ly I. 1., 1978: 5lwyewye 1 ForTkoyaTtye leklotche8lokh pokroyoy (The 8ltclure ancl cle-
yeloptenl ol recloTc 1hw81 8heel8).— Nec!ra, pp. 238, Mo8coly (1n Kwusslan).

N(iicluycV 8. 1.. 1986: On 1he nappe Mrucllre ol 1lhe Orealer Cauca.8un6.— Oeo(eklo!nka. No 5. (In
Kwussian).

Ounlatoy M. K., 1985: The 8(npplM8 ol !eclowc conlacl8—a po88lHe can.8¢ ol atHewncwk Tlerpre[allON8
ol “eok”jc oh8el-yalon.8.— 1Iry. yuroy, Oeol. 1 raryecJka, NO. 5, 94—96. (In Kus6jan).

Kra8llfnlkoya M. V. anc! MararoYlch O. A., 1984: Oeoloj*lc Ceacht” Tap 8 INdllnon$ ol Inpher
laTtT{ — Ye8lrk MOTJ, 8er. »eol, NO. 6, pp. 94—98. (In Ku66jan).

KnleynJkoya I. 8. anc! KclMeywkoy Ye. 8. 1987: Ma66 oyerlThw6lr6 on 6pace 8alelixle pholo6,-
Oeoleknnnka, NO. 3, pp. 28—33. (In Kn66lan).
Merh/baro/byy lecloruchebkly 6loyar', 1982: (InleMlalonal leclonlC cUcUonax-y).— Mn, pp.

(In Kwn.88lan).

PecJer6en 8. A. 8., 1986: A Tran8\'er8 LW 7-6klInnecl Irnu6r-ramH hell w Ihe Paleorolc ol Ihe
Oreenlancl roM heh.— Oeol. 8oc. ATer. Bull. Yol 97, NO. 2, 1442—1455.

Knrhenl8V 8. V., 1968: Teklotche6koye rarylllye yo6lochno”o Patka 1 rol 8onron!:alnykh
ayjrhety V Fownroyanh ye~o alpjy6koy 6hukJwy (Teclonle deyeloprten[ ol (he ea6Cet Pannr
rerwn an<d Jbe role of honron[al Toyeten16 w Ihe cleyelopten[ ol M6 Alplne 8[wc(ure).-
Nawnka, pp. 203. Mo6co\\’ (In Ku68lan).

Kunrherk 6ev 8. V., 1971: O6ohenno6h 6(wk[ury 1 nrekharart ohrarcteatya 6oryannykh pokroyoy
(016[IncKe rleallre6 ol [he 6[wc[ure anc! [he TechaT6T ol de\'elopten( ol 6[nppec! nappe6).— Tr.
ow A\ 888K, Maumka, Yol 223, pp. 170, Mo,6co\\' (In Kn.881lan).

Ternuer P., 1903: re8 nappes cku Alpe6 onen(ale6 e( la 8yn(he8e cle6 Alpe6.— Bull 8oc.

8er. 4, N. 3,711- 765.

125 Mo

§eolPre



