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Arabian syntaxis is formed of tectonic
zones of the Alpine belt that envelop the Arabian
platform. All modern models of tectonic develop-
ment of this syntaxis presume approach of the
Arabian plate to Eurasia [I, 2, 10, 26, 32,
40 and others]. However, the scale and time of
these displacements and the method of development
of the structure of the syntaxis are at issue,
Many researchers explain the internal structural
characteristics of the syntaxis by interaction of
microplates [8, 15, 25, 33 and others]. The bound-
aries of the microplates are determined according
to seismic data. Dispersed seismicity is charac—
teristic of the regiom under discussion, for which
reason the location of these boundaries is not
unequivecal. Boundaries having an anti-Caucasian
(northeasterly) trend are poorly substantiated.
Such boundaries locally bear traces of tectonic
deformations that compensate fer the inferred
mutual displacements of the microplates,

In this article we discuss the kinematics of
the Arabian syntaxis based on analysis of the
structural plan of the region. This analysis
has demonstrated a major role for tectenic flow
of crustal rocks during development of the syn-—
taxis.

The

34,
24,

BOUNDARIES OF THE SYNTAXIS

The Arabian syntaxis can be defined as a re-
gion of narrowing of the folded belt that was
caused by approach of the Arabian continent to
Furasia. In a structural-geological respect this
is a region of structural arcs located to the
north of Arabia. Understood in this fashion, the
southern boundary of the syntaxis is the edge of
the Arabian platform and the eastern boundary the
Lut bleck. In the west, it is reasonable to de-
limit the syntaxis by the wmeridian passing
through the crest of the Cypriot arc.
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Transverse shortening of the Alpine
meters occurred as a result of collision of the plates
When this happened, the Lesser and Greater Caucasus were thrust over the

belt over hundreds of kile-
in the region of the syn-

The northern boundary of the syntaxis sepa-
rates the region of development of structural arcs
and the regions where there are no large struc-
tures of this type. In the Caucasus this boundary
separates the Lesser Caucasus structural arec Irom
the Rioni-Shirvan micreplate and the linear fold
system of the Greater Caucasus. This is the Pontus-
Caspian tectonic suture. Its exposed part is gnown
as the Surami-Gokishur overthrust [11]. It serves
as the boundary of the Adzhar-Trialet zone of the
Lesger Caucasus with the Georgian block, which is
part of the Rioni-Shirvan microplate. B. T.
Meffert [21] considered this overthrust the front
of a nappe. This fault was later wviewed as a
reverse fault that is the surface manifestation of
a steeply dipping deep fault [27 and others].

Field studies have shown that the Surami-
Gokishur fault represents a combinacion of tec—
tonic dislocations of different types [6]. In
the eastern part (from Surami to Khidari) on the
southern boundary of the Dzirul massif, the line
of rupture has a meandering contour. It extends
sublatitudinally and, as a whole, coincides with
the strike of the Upper Cretaceous and Eocene beds
that form the nrothern periphery of the Adzhar-
Trialet zone, he Cretaceous, Paleogene and Miocene
deposits to the north of the fault dips southward
from 30 to 60°. It dips steeply relative to the
bedding of the southern limb of the fault and is
discordant with the beds of the northern limb.
Drag folds are developed in the rocks of the hang-
ing wall, indicating northerly motion of this limb.

This rupture has a northwesterly trend in the
middle section (from Khidari to Pirveli-Sviri).

It is oriented obliruely to the general trend of
the volcanogenic fu nations of the Adzhar-Trialet
zone. The fault line is relatively linear. The
offset dips to the southwest from 45 to 75°. It
dips steeply against bedding and cuts the rock
beds that form the two limbs of the fault. In the
southwestern limb the beds of volcanogenic rocks
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Fig, 1.

Alpine folds of the Arabian syntaxis.

1) Fold axes (according to geological and tectonic maps of the Caucasus
and Iran); 2, 5) main faults: &) overthrusts, 3) strike-slip faults.

and the fold axes change their latitudinal strike
to southeasterly on approaching the fault. They
"adapt" to the strike of the dislecation. Such
structural relations indicate the right-lateral
character of the movements in the middle section
of the Surami-Gokishur fault. In addition to off-
set, this dislocation also has an upthrown component.

To the west, the strike of the Surami-Gokishur
fault again becomes latitudinal and its line me-
anders. The offset dips to the south 20 to 50°
and is almost concordant with the beds of the hang-
ing wall of the fault. The structural character-
istics of the adjacent part of the Adzhar-Trialet
zone and drilling data suggest that this fault
serves as the front of the Sakraul nappe in the
Khanis-Tskali basin, thrust over the rocks of the
Georgian block [6]. TFarther to the west the from—
tal overthrust, converting to nappes, is traced to
the Black Sea. 1In Gurii the basement of the nappe
has been found in oil exploration wells at depths
greater than 2 km [5].

Thus, the Pontus—Caspian tectonic suture has
the characteristic of an overthrust in its exposed
part. To the west of the Dzirul massif the fron-

tal overthrust of the Adzhar-Trialet zone is con-
cealed beneath the Quaternary deposits of the
Kartliisk depression. Farther to the east, the
northern part of the Adzhar-Trialet zone is
covered by nappes of the Greater Caucasus system
facing southward, which are developed in the
eastern part of the Kartliisk depression and in
Gare-Kakhetiya. The Caspian segment of the Pontus-
Caspian tectonic suture is probably a strike-slip
fault,

The tectonic results of approach of the
Arabian plate to Eurasia extend far beyond the
boundaries of the syntaxis., In the north they
encompass the Greater Caucasus, the Alpine defor-
mations of which were caused by approach of the
Rioni-Shirvan microplate to Eurasia. Because of
the marginal overthrust, this plate functioned as
a buffer, preventing development of large struc-
tural arcs in the Greater Caucasus. In the west,
as a result of collision of Arahia and Eurasia,
Asia Minor was rotated and moved northward. The
result of this displacement was development of the
structural arcs of the Carpathian-Balkan region
[7, 30].
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Structural scheme of the Arabian syntaxis and neotectonic
scheme of Asia Minor (inset).

Fig. 2.

1) Directions of axes of Alpine folds; £) main overthrusts; ) main
strike-slip faults; 4) Arabian plate (AP), Lut (L) and Rioni-Shirvan
(R) microplates; 5) directions of motion; &) directions of tectonic
mass flow. Structursl arcs: BT) East Taurus, WK) West Kopet Dag,
M) Lesser Caucasus, T) Trabzon, X) Khorasan, E) Elbrus, SC) South
Caucasus, A) Anatolian strike-slip fault, PC) Pontus-Caspian tec-
tonic suture. Direction of motion of the Arabian plate relative to
Eurasia determined by L. P. Zonenshayn [according te 36] for a point
with coordinates 37°N latitude, 41°C longitude. Inset [37]: 1)
strike-slip faults; Z) grabemns; 3) folds on the edge of the Arabiam
plate; 4) overthrusts; §) subduction zones on the sea bottom.

STRUCTURAL ARCS OF THE ARABIAN SYNTAXIS

Let us now consider the structural plan of
the Arabian syntaxis (Fig. l). The axes of the
Alpine folds delineate structural ares, the chief
ones of which are as follows (Fig. 2).

The East Taurus arc is outlined by the struc-
tures of the eastern Taurus and southern Kurdistan.
The crest of the arc faces north. The following
structural elements run parallel within this arc:
folds in the cover of the Arabian platform, the
edge of the Arabian platform, and folds of the
Alpine belt on the edge of this platform. Such
relationships indicate development of folds of the

structural arc as a result of the direct pressure
of the edge of the Arabian plate.

To the east and north of the East Taurus arc
we find a system of conjugated arcs, including
the Khorasan, Elbrus, Lesser Caucasus and Trabzor
arcs. The Khorasan arc is formed by structures
of the Turkmen-Khorasan Mountains and the eastern
Elbrus, its crest facing north. The Elbrus arc
is formed from structures of the Elbrus and Bogro
dag with its crest facing south. The Lesser
Caucasus arc has a northward facing crest. The
Trabzon arc is outlined by the folds of the east-
ern Pontides with its crest facing south. This
system of conjugate arcs (the KELT system of arcg
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1s disharmonic relative to the East Taurus arc

and borders it along the offset. The KELT system
of arcs is also disharmonic relative to the strue=-
tures developed to the north of this system.

Paleomagnetic studies show [4] that the
Lesser Caucasus arc is secondary: Tt formed after
development of the folds that outline it. During
development of the arc these folds were reoriented
(rotated). The Elbrus and Trabzon arcs, conjugate
with the Lesser Caucasus arc, probably also have
a secondary origin. Paleomagnetic studies in the
eastern Potides [39] speak in favor of this origin
for the Trabzon structural arc.

' The Alpine structures of the Turkmen-Khorasan
Mountains probably developed as a result of move-
ment of the Lut microplate northward (see Fig. 2):
they have their original strike. Studies in Kopet
Dag, on the eastern limb and at the crest of the
Khorasan arc, show that the paleomagnetic vectors
have kept the same location since the Early Creta-
ceous [3]. Solutions of the focal mechanisms of
earthquakes indicate probable displacement of the
Lut block in a northerly direction in Recent time
[34]. Tectoniec flow directed westward from the
region of approach of the Lut massif to the Eur-
asian plate was the result of this displacement.
The results of this tectonic flow are reflected
in the disharmonic structure of the Khorasan arc,
the external part of which is steeper than the
internal region.

The folds that developed in the Alpine cover
of the Lut block alsoc delineate a structural arc.
Its crest faces northwest. According to paleo-
magnetic data [29, 31] the Lut block was rotated
in a counterclockwise direction. These folds
originally might have had bent axes that conformed
with the western boundary of the block. During
subsequent rotation of the block, these folds were
reoriented and the gently sloping primary struc-
tural arc was converted to a steeper secondary arc,

The west Kopet Dag and South Caspian struc-
tural arcs bound the KELT system of arcs in the
northeast. The West Kopet Dag arc (see Fig. 2) is
delineated by the axes of folds formed by Creta-
ceous, Tertiary and Quaternary deposits. The
crest of the arc faces west. It is disharmonic
relative to the Khorasan and Elbrus arcs. The
South Caspian structural arc is delineated by the
axes of folds that developed in the Pliocene-
Quaternary deposits on the bottom of the Caspian
Sea. The crest of the arc faces east. It is dis-
harmonic relative to the Lesser Caucasus and Elbrus
arcs. The West Kopet Dag and South Caspian arcs
are mirror images and have identical structural
relations with the KELT arc system. Paleomagnetic
studies [3], conducted on the northern limb of the
West Kopet Dag arc, revealed that the folds have
an unchanged strike here. Consequently, the trans-
verse position of the South Caspian arc relative
to the Khorasan arc is primary. Such relation-
ships are likely between the South Caspian and
Lesser Caucasus arcs, In addition to those listed,
a large number of small structural arcs that are
usually combined with strike-slip faults are lo-
cated in this region.

Thus, structural arcs of three types are devel-
oped within the Arabian syntaxis: a) the East
Taurus and Khorasan structural arcs that enclose
the Arabian plate and the Lut microplate; b) the
Trabzon, Lesser Caucasus and Elbrus structural
arcs, disharmonic with respect tec the edge of the
Arabian plate and the East Taurus arci and ¢) the
West Kopet Dag and South Caspian structural arcs,
disharmonic relative to the KELT arc system. The
folds of the East Taurus arc formed under the direct
influence of the edge of the Arabian plate. The
disharmonic secondary arcs could only develop asg a
result of tectonic flow along the Alpine belt.

The character of the disharmony between the Lesser
Caucasus and East Taurus arcs indicates mass flow
from the crest of the syntaxis in an easterly di-
rection. Rotation of the Lut block and its north-
ward movement caused a counterflow (see Fig. 2).
Material was also compressed from the are of the
Arabian syntaxis in a westerly directlon, as indi-
cated by the very recent structure of Asia Minor
(see inset in Fig. 2).

The West Kopet Dag and South Caspian arcs are
derivatives with respect to the arcs of the KELT
system. The folds within these arcs developed as
a result of compression of material from the north-
ward advancing crests of the Lesser Caucasus and
the Khorasan structural arcs. The origin of the
West Kopet Dag and South Caspian arcs as a result
of horizontal extrusion was argued by M. L. Kopp
[18, 19].

The front of the Lesser Caucasus arc faces
the East European platform. In this respect, it
is similar to the Carpathian structural loop, whose
front also faces the platform. In both regions
this front is formed by nappes. At the same time,
development of structural arcs in these regions
occurred under different conditions. In the
Carpathian-Balkan region the horizontal deforma-
tions, accompanied by virgation of the tectonic
structures and overthrusting, fully enclosed the
folded belt, and its marginal parts were "splattered
out" onto the platform. As a result a rootless
folded system and a deep foreland depression super-
imposed on the platform structures developed. In
the Caucasus the horizontal deformations that led
to development of the structural arcs did not go
beyond the Alpine belt and did not reach its north-—
ern boundary. The Carpathian region lies in an
area of injection of crustal masses, whereas the
Arabian syntaxis is a reglon of outflow (compres-
sion) of crustal masses. These differences in
conditions of deformation led to differences in
shape and dimensions of the structural arcs of the
Carpathian-Balkan and Pontic-Lesser Caucasus
regions.

DEVELOPMENT OF THE SYNTAXIS

The onset of orogenesis in the region of
future syntaxis is assigned to the Late Eocene-
Early Oligocene. By this time, the Arabian plate
had approached Eurasia and moved northwesterly
along its boundary [36]. With this direction of
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relative displacement, interaction of the plates
was limited and deformations of the Pyrenean
(Trialet) phase were relatively weak in the Cau-
casus. At the same time, they concompassed an
extensive area of the belt as far as the Greater
Caucasus [10].

In the Early Miocene the direction of dis-
placement of the Arabian plate relative teo Furasia
changed to north-northeast (see Fig. 2), and col-
lision of these lithospheric plates began. 1t is
natural that the most intense Early Miccene defor-
mation occurred on the southern boundary of the
Alpine belt, where folds and the extensive Taurus
and Zagros nappes formed. The East Taurus struc-
tural arc developed when the Arabian plate moved
northward. Development of folds within this arc
continued later: Pliocene deposits also partici-
pate in the marginal folds of the Arabian plat-
form [16].

The folds of the Lesser Caucasus and Iran
developed in the Miocene and were then deformed
into the structural arcs of the KELT system. The
onset of folding in the Kurin depression is as-
signed to the Late Mioceme [22]. The youngest
deposits covered by the frontal overthrust of the
adzhar-Trlalet zone have the same age (Upper Sar-
matian). Apparently, overthrusting of the Lesser
Caucasus onto the Rioni-Shirvan mieroplate was
already occurring in the Late Miocene. Northward
movement of the Lesser Caucasus, in turn, is as-
sociated with development of the Lesser Caucasus
structural arc. This enables us to assign the
onset of development of the arcs of the XELT system
to the Miocene, although the main stage of their
development is later.

In the eastern part of the Adzhar-Trialet zone
we can see a sharp angular disconformity between
the Lower and Upper Pliocene depesits (before the
Akchagylian). By the Late Pliocene the folded
structures of Adzhar-Trialet had formed [6]. By
this time the overthrust of the southern slope of
the Greater Caucasus was created [12, 20]. The
main stage of approach of the tectonic zomes of
the Lesser and Greater Caucasus by their over-
thrusting onto the Rioni-Shirvan microplate prob-
ably took place in the Pliocene. At the end of
this process the overthrusts of the Greater
Caucasus and Lesser Caucasus systems met opposite
the crest of the arc (at Gare-Kakhetiya) and the
first system partlally covered the second (Fig. 3).

The South Caspian and West Kopet Dag arcs
formed in the late stage of development of the
KELT system of arcs. Development of folds in the
South Caspian and West Kopet Dag arcs has been
occurring in the Quaternary.

The magnitude of transverse shortening of
the Alpine belt in the zone of the Arabian syn-—
taxis has been estimated in different ways. The
width of the Tethys Ocean in the Late Cretaceous
according to data from some palinspastic recon-
structions was 1,000 km [10, 28], from others—
4,000 km [13]. Data obtained according to strip
magnetic anomalies of the Atlantic Ocean bottom
are significant. Analysis of displacements of
the African-Arabian and Eurasian plates during
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Fig. 3. Late Alpine overthrusts of the
Caucasus.

1) Rioni-Shirvan microplate; £) late
Alpine tectonic sutures: I’) Pontus-
Caspian, F) front of Greater Caucasus
nappes, G) Main Overthrust of the Greater
Caucasus; 3) points of paleomagnetic
determinations according to [4]: 4) Late
Cretaceous paleomagnetic latitudes.

opening of the Atlantic permits determination of
the size of the Tethys Ocean [32, 36, 36]. Accord-
ing to these data the distance between the Arabian
plate and the Scythian platform in the Late Creta-
ceous was about 2,000 km, which is consistent with
the results of paleomagnetic studies. Comparison
of the paleomagnetic latitudes of the late Creta-
ceous on the Arabian plate and in Dagestan on the
northern boundary of the Alpine belt permits deter-
mination of the width of the belt, which at this
time was 2,450 * 450 km [4]. Comparison with the
modern picture leads to the conclusion that in
post-Cretaceous time, transverse shortening of the
Alpine belt by 1,800 % 450 km occurred in the re-
gion of the Arabiam syntaxis.

The Lesser Caucasus branch of the Mesozoic
Tethys was closed in the middle of the Cretaceous.
This process was accompanied by abduction of Sevan
ophiolites on the northern flank of the former
oceanic basin and the Vedin ophiolites on its
southern flank. In the Lesser Caucasus, abduction
of ophioclites occurred in the Cenomanian-Coniacian,
in Asia Minor—as late as the Campanian [17, 35].
Beginning in the Late Cretaceous, there are no
signs in the Caucasus region of oceanic crust.

All subsequent deformations are reflected in the
Recent structure of the region, since from this
time tectonic processes occurred within continental
crust (continental, subcontinental, thinned conti-
nental). In this connection, we should touch on
the question concerning how shortening of the crust
in the Caucasus region occurred.

The Late Cretaceous paleolatitude of Limestone
Dagestan, determined according to remanent magne-
tism, was 36%2°N latitude, that of the Lesser
Caucasus—26*3°N latitude [4]. The modern distance
between these regions is 2° (see Fig. 2). Conse-
quently, paleomagnetic data indicate post-Cretaceous
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approach of the Lesser Caucasus and Scythian plat-
forms by 8£3°, i.e., by a distance of 9002350 km.

Folds and overthrusts of the Greater Caucasus
are assigned a major role in compensating for this
transverse shortening of the region. The reduc-
tion in width of the Greater Caucasus as a result
of development of the Alpine folds is estimated
at 80-120 km [14]. The largest overthrust struc-
tures of the Greater Caucasus are the Main Over-
thrust and the nappes of the southern slope (see
Fig. 3). The Main Overthrust is traced along the
entire Caucasus Range. In the western Caucasus,
metamorphic rocks of the main Caucasus Range were
overthrust onto the flysch zone of the southern
glope. The visible amplitude of overthrusting is
as much as 20 km. The true magnitude of over-
thrusting is much greater, since a significant
portion of the flysch zone is covered by over—
thrusting: The tectonic subzones approach the
overthrust line at an angle and emerge beneath it
[14, 26].

The nappes of the southern slope developed in
the frontal part of the Caucasian flysch zomne.

The total amplitude of the napes in Gornaya
Kakhetiya is 60 km. It is thought that the amount
of allochthonous displacement to the west dimin-
ishes and reaches zero northwest of Riomi [12].

It ig difficult to agree with the latter conclu-
sion. Sharply differing facles of Middle Jurassic
deposits in the immediate vicinity of each other
can be seen along the right tributaries of the
Rioni River (Lukhuni-Tskali, Sakaura). The south-
ern facies of the Bajocian are represented by a
2-kilometer bed of tuff-breccias, tuffs, lava-
breccias with layers of basalts, whereas the north-
ern facies are represented by argillaceous shales
with interlayers of marls and sandstones, among
which only certain interlayers have a tuffite ori-
gin. 1In the Recent structure these facies are
located Z to 6 km from each other, which allows

us to presume significant tectonic appeorach. It
seems likely that the tectonic covers and sheets
of the southern slope, developed in Gormaya
Kakhetiya and South Ossetia are replaced to the
west by a single tectonic surface (or a narrow
tectonic zone), along which the flysch zone of

the Greater Caucasus is overthrust onto the Rioni-
Shirvan microplate. The amplitude of the displace-
ment is probably comparable to the total amplitude
of the Kakhetiya nappe. East of the Rioni River
this tectonic suture can be seen along a line that
follows a northwesterly direction through the dis—
trict of Utsery in the Sakaura River valley and
the upper reaches of the Lukhuni-Tskali River.
This tectonic line then probably passes along or
close to the southern contact of the Diz series
and unites with the Main Overthrust west of the
Inguri River.

The total amplitude of transverse shortening
of the tectonic zomes of the Greater Caucasus from
the form of structures visible on the surface is
about 200 km. It is reasonable to assume that the
nappes of the southern slope are a surface mani-
festation of a deep nappe along which the Greater
Caucasus was overthrust onto the Rioni-Shirvan

microplate [l4, 23, 26]. Acceptance of this hypo-
thesis increases the magnitude of transverse
shortening of the tectonic zomes of the Greater
Caucasus to 250-300 km.

The above-mentiocend data and considerations
enazble us to conclude that the Alpine deformations
of the Greater Caucasus do not compensate for the
entire magnitude of approach of the Lesser Caucasus
and Scythian platforms determined by the paleo-
magnetic method. The Pontus-Caspian tectonic suture
probably has a major role in solving this problem
of space. In contrast to all other faults of the
Caucasus, this tectonic suture separates regions
with sharply differing structural features. We
can imagine that the rocks of the Lesser Caucasian
structural arc occur in the form of an allochthon
that covers the southern part of the Rioni-Shirvan
microplate. In this case the overthrusts and
nappes on the northern boundary of the Adzhar-
Trialet zone are the surface manifestation of a
deep nappe.

REFERENCES

1. ADAMIYA, SH. A. Mechanism and geodynamics
of development of Alpine fold belts of the
Caucasus. Problemy dvizhenii i strukturo-
obrazovaniya v kore i verkhnei mantii
(Problems of movements and structural devel-
opment in the crust and upper mantle). Moscow,
Nauka, 1985, pp. 98-111.

2. ASLANYAN, A, T. Istoriya tektonicheskogo
razvitiya Tavro-Kavkazskoi oblasti (History
of tectoniec development of the Taurus-Caucasus
region). Erevan, Acad. Sci., Armenian SSR,
1984, 162 pp.

3. BAZHENOV, M. L. Investigatlon of structures
of the Kopet Dag by the paleomagnetic method.
Dokl. AN SSSR, 245, No. 1, 1979, pp. 170-174.

4, BAZHENOV, M. L. and V. S. BURTMAN. Origin of
the Lesser Caucasus structural arc. Dokl.,
AN S8SR, 293, No. 2, 1987, pp. 416-419.

5. BASHEILISHEILI, L. V. Tectonics of the belt
of artieculation of the Adzhar-Trialet folded
zone and the Georgian plate. Author's abstract
of his candidates dissertation, Tbilisi, 1986,
26 pp.

6. BASHELEISHVILI, L. B., V. 5. BURTMAN and 1. P.
GAMKRELIDZE. Character of the articulation
of the Adzhar-Trialet folded zone and the
Dzirul massif. Dokl. AN SSSE, géé, No. 1,
1982, pp. 196-198.

7. BURTMAN, V. S. Kinematics of the Carpathian
structural loop. Geotektonika, No. 3, 1984,
pp. 17-31.

8. VARDAPETIAN, A. N. Late Cenozoic plate tec—
tonics of the Black Sea-Caspian region.
Okeanologiya, 19, No. 6, 1979, pp. 1066-1074.

9. GAMKRELIDZE, I. P. Mekhanizm formirovaniye
tektonicheskikh struktur (na primere Adzharo-
Trialetskoi zony) i nekotorye obshchie problemy
tektogeneza (Mechanism of development of tec-
tonic structures (on the example of the Adzhar-
Trialet zone) and certain general problems of



KINEMATICS OF THE ARABTAN SYNTAXIS 145

10.

11.

12.

13,

14,

15.

16,

17

18.

19.

20.

21.

22.

23.

24,

Tectogenesis). Tbilisi, Metaniereba, 1976,
226 pp.

GAMKRELIDZE, I. P. Tectonic structure and
Alpine geodynamics of the Caucasus. Tektonika
i metallogeniya Kavkaza (Tectonics and metal-
logeny of the Caucasus). Thbilisi, 1984,

pp. 105-184.

GAMKRELIDZE, P. D. Geological structure of
the Adzhar-Trialet folded system. Tr. Geo-
logicheskogo in-ta AN GSSE, Ko, 2, 1949,

508 pp.

GAMKRELIDZE, P. D. and 1. P. GAMKRELIDZE,
Tektonicheskiz pokrovy yuzhnogo sklona Bol'-
shogo Kavkaza (Tectonic covers of the southern
slope of the Greater Caucasus). Tbilisi,
Metsniereba, 1977, 82 pp.

GORODNITSKIY, A. M., L. P. ZONENSHAYN and

E. G. MIRLIN. Rekonstruktsii polozheniva
materikov v fanerozoe (Reconstruction of the
location of continents in the Phanerozoic).
Moscow, Nauka, 1978, 124 pp.

DOTDUEV, 8. I. Cover structure of the Greater
Caucasus. Geotektonika, No. 5, 1986, pp. 94—
106.

ZONENSHAYN, L. P. and L. A. SAVOSTIN, Vve-
denie v geodinamku (Introduction to geody-
namics), Moscow, Nauka, 1979, 312 pp.

KETIN, I. Orogenic evolution of Turkey.
Tektonika Al'piiskoi oblasti (Tectonics of
the Alpine region). Moscow, Mir, 1965,

pp. 318-327.

KNIPPER, A. L. Okeanicheskava kora v struk-
ture Al'piiskoi skladchatoi oblasti (Oceanic
crust in the structure of the Alpine folded
region). Moscow, Nauka, 1975, 208 pp.

KOPP, M. L. Origin of transverse folded
zones of epigeosynclinal orogenic belts (on
the example of the eastern part of the Alpine

belt of Eurasia). Geotektonika, Ko. 2, 1979,
pp. 94-107.
KOFP, M. L. Some problems of late Alpine

geodynamics of the southeastern Caucasus,
Talysh and Lower Kurin depression. Problemy
geodinamiki Kavkaza (Problems of Caucasian
geodynamics). Moscow, Nauka, 1979, pp. 99-
105.

KOPP, M. L. and I. G, SHCHERBA. History of
late Alpine development of the eastern Cau-
casus. Geotektonika, No. 6, 1985, pp. 94-
108,

MEFFERT, B. F. Geology of o0il ocecurrence in
the Adzhar-Imeretink Range (Baghdad district
of West Georgia). Tr. Vses. geol.-razved.
ob"edineniya., No. 180, 1932, pp. 1-31.
MILANOVSKIY, E. E. and V. E. KHAIN. Geolo-
gicheskoe stroenie Kavkaza (Geological struc-
ture of the Caucasus). Moscow, Moscow State
Univ., 1963, 358 pp.

RENGARTEN, V. P. New data on tectonics of
the Caucasus. Zap. Vserossiiskogo mineralog.
o-va., 55, No. 2, 1926, pp. 299-313.
SBORSHCHIKOV, I. M, Tectonic evolution of
the eastern part of the Tethys Ocean in the
Mesozoic and Cenozoic. Tr. In-ta okeano-

255

26,

el

28.

30.

31.

32.

33.

34.

35.

36.

37.

38.

logii AN SSSR. Vol. 121, 1985, pp. 54-75.
USHAKOV,S. A., 0. P. IVANOV and YU, L. PROZOROV.
Small plates of the Alpine-Himalayan belt.
Global'naya tektonika i dinamika prirodnykh
protsessov (Global tectonics and dynamics of
natural processes). Moscow, Nauka, 1984,

Pp. 3-14.

KHAIN, V. E. Regional'naya geotektonika:
Al'piiskii Sredizemnomorskii poyas (Regional
geotectonics: the Alpine Mediterranean belt).
Moscow, Nedra, 1984, 344 pp.

CHIKOVANI, A. A. Tectonics of the northern
periphery of the Imeretin Range in conjunctien
with oil occurrence. Materialy po geclogii

i neftegazonosnosti Gruzii. Moscow, Tr.
VNIGNI., No. 15, 1959, pp. 112-142.

ADAMIA, S. A., T. CHKHOTUA, M. KEKELIA et al.
Tectonics of the Caucasus and adjoining regions:
implications for the evolution of the Tethys
Ocean. J. Struct, Geel., 3, No. 4, 1981,

pp. 437-447.

BINA, M. M., I. BUCUR, M. PREVOT et al. Paleo-
magnetism, petrology and geochronology of
Tertiary magmatic and sedimentary units from
Iran. Tectonophysics, Vol. 121, 1986, pp.
303-329.
BURTMAN, V. S.
the Carpathian-Balkan region.
Vol. 127, 1986, pp. 245-260.
CONRAD, G., R, MONTIGNY, R. THUIZAT and

M. WESTPHAL. Tertiary and Quaternary geo-
dynamice of southern Lut (Iran) as deduced
from paleomagnetic isotopic and structural
data. Tectonomphysics., Vol. 75, 1981,

pp. 1l1-17.

DERCOURT, J., L. P. ZONENSHAYN, L. E. RICOU
et al. Geological evolution of the Tethys
belt from the Atlantic to the Pamirs since
Lias. Tectonophysics, Vol. 123, 1986, pp.
241-315.

MCKENZIE, D. Active tectonics of the Medi-
terranean region. Geophys. J. Roy. Astron.
Soc., 30, No. 2, 1974, pp. 109-185.

NOWROOZI, A. and A, MOHAJER-AASHJAI. TFault
movements and tectonics of eastern Iran:
boundaries of the Lut plate. Geophys. J.
Roy. Astron. Soc., 83, No. 1, 1985, pp. 215-
237.

RICOU, L. E., J. DERCOURT, J. GEYSSANT et al.
Geological constraints of the Alpine evolu-
tion of the Mediterranean Tethys. Tectono-
physics, Vol. 123, 1986, pp. 83-122,
SAVOSTIN, L. A., J.-C, SIBUET, L. P.
ZONENSHAYN et al. Kinematic evolution of

the Tethys belt from the Atlantic Ocean to
the Pamirs since the Triassic. Tectono-
physics, Vol. 123, 1986, pp. 1-135.

SENGOR, A. M. C, and Y. YILMAZ, Tethyan evo-
lution of Turkey: a plate tectonic approach.
Tectonophysics, Vol. 75, 1981, pOp. 181-241.
SMITH, A. Alpine deformation and the oceanic
areas of the Tethys. Mediterranean, and
Atlantic. Bull. Geol. Soc. Amer., 82, No. 8,
1971, pp. 2039-2049.

Origin of structural arcs of
Tectonophysics,



46 V. 5. BURTMAN

[

remnants of Mesozoic back-arc basins.

39, VAN DER V0O, R, Jurassic, Uretacecus and
Tectonophysics, Vol. 123, 1986, pp. 181-211.

Eocene pole positicns from northeastern

Turkey. Tectomophysies, Vol. 6, 1936, pp.

251-269.
40. TZONENSHAYN, L. P. and Z. LE PICHON. Deep

basins of the Black Sea and Caspian Sca as Received September 24 1987



	и1
	и2
	и3
	и4
	и5
	и6
	и7
	и9

