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CHARACTERISTICS AND CONDITIONS OF ACCUMULATION
OF THE UPPER JURASSIC SEDIMENTS
IN THE SOUTH-EASTERN CAUCASUS

The article discusses characteristic structural features of the Southeastern Caucasus re-
gion and some geochemical aspects of the lithogenesis of the Upper Jurassic deposits. It stud-
ies and characterizes sediments of the various zones (Sudur, Shahdagh-Khizi and Guton-
Gonagkend) based on the sections exposed in the river valleys of Gilgilchay, Babachay and
Jimichay. Although many studies had covered tectonics, structural geology, stratigraphy and
paleontology of the Jurassic succession in the Southeastern Caucasus, there are still ques-
tions that require more detail investigations of the stratigraphy, genesis and typification of
various rhythmically bedded successions as well as sources of the clastic material. Experi-
enced difficulties in these studies are caused, firstly, by the complex tectonic structure of the
region and, secondly, by the lack of necessary paleontological data.

Upper Jurassic succession in the studied areas is composed of conglomerates, sand-
stones, siltstones, mudstones, and carbonate rocks, all combined in the local suites. In gen-
eral, the color and lithological patterns of these terrigenous-carbonate and carbonate se-
quences differ in the various localities.

Based on chemical and mineralogical analysis of the rocks, and the collection and inter-
pretation of archive and published materials, the article provides a ground for the lithochem-
ical characterization of the studied sections in the Shahdagh-Khizi zone, stratigraphically

identified as the Upper Oxfordian-Kimmeridgian (Gyzylgazma Formation).
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Introduction

In the Southeastern Caucasus, relatively
complete and well exposed sections of Upper
Jurassic deposits are recorded within the boun-
daries of Sudur, Shahdagh-Khizi and Guton-
Gonagkend zones. These well visualized and
accessible sections are the appropriate objects
for studying and identifying the structural-
facies and geodynamic formation conditions of
the Late Mesozoic sedimentary complexes of
the Greater Caucasus basin. Represented by
terrigenous and carbonate deposits with sharp
facies variability in the rocks’ horizontal and
vertical composition, the Upper Jurassic comp-
lexes are almost devoid of any faunal remains.
This circumstance greatly complicates the task
of breaking down and correlating the different
sections.
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The problems of stratigraphy, facies peculiar-
rities, lithology and petrography were studied by
many prominent geologists (Abich, 1865; Bogda-
novich, 1902, 1906; Vassoyevich, 1938, 1940;
Weber, 1936; Alizadeh, 1939; Khain, 1937, 1939;
Shikhalibeyli, 1956; Shardanov, 1957; Isaev et al.,
1981; Kangarli, 1978, 1982, 1986, 1997).

The first microsection-based petrographic
studies of the Jurassic deposits of the Southeast-
ern Caucasus region were implemented by
K.I.Bogdanovich. In his work “System of Di-
brar in Southeastern Caucasus”, Bogdanovich
had described microsections of the separate
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types of Mesozoic limestones and sandstones,
supporting the coverage with microphotos.

The purpose of this article is to study mate-
rial constitution of the Upper Jurassic deposits
of the sections exposed in the Southeast Cauca-
sus region, to highlight their facies variability
and accumulation environment, to clarify a na-
ture of the source of terrigenous deposits based
on the study of the rocks’ chemical composi-
tion, and to compare them with literature data.

Study materials and methodology. The
study is based on the results of fieldwork im-
plemented in 2014-2018, and on the analysis of
archive and literature materials.

On the northern slope, survey routes were
drawn from Derk village upstream of the river
Babachay, and from the Istisu (thermal sulphide
spring) down the river Jimichay. The studies
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also covered the sections detected in the river
valley of Gilgilchay (Figure 1). The total num-
ber of survey points exceeded 15. The detected
outcrops were described and about 60 samples
were taken for chemical and petrographic tests.
On the southern slope, the surveys were con-
ducted in the river valley of Akhokhchay.

Characteristics of the deposits from

the various structural-facies zones

Shahdagh-Khizi zone occupies central
position on the Northern slope of the Side
megazone. Despite a plenty of published stud-
ies dedicated to a stratigraphy of this interval
of the Southeastern Caucasus region, there are
too few publications that would complexly
describe the sections of this zone.
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Figure 1. Location scheme of the studied sections

57



23 % Z.N.Mehdiyeva

Callovian — Upper Jurassic section of the
zone is divided into Molt, Gyzylgazma and
Shahdagh formations.

The Molt formation (Upper Callovian —
Oxfordian) is incompletely exposed on the
northern limb of Gyzylgazma anticline, where
it constitutes basement of the Upper Jurassic
section on Girdimanchay River (Figure 2). On
the basement of the formation, there are the
outcrops of small and medium pebble con-
glomerates alternating with brownish-black,
ash-gray on surface, argillites. Higher in the
succession, there is a transition into arhythmic
alternation of muddy sandstones, small pebble
gravelites, small and medium pebble con-
glomerates, rarely argillites. Having thickness
of nearly 300 m, the formation transgressively
overlies the Upper Jurassic series. Its’ roof is
brought to a tectonic contact with the Val-
anginian carbonate rocks (Isayev et al., 1977,
Kangarli, 1982; Kangarli et al., 2013).

The Gyzylgazma formation (Kimmerid-
gian-Tithonian) was distinguished by N.B.Vas-
soyevich from the structure of the Khaltan for-
mation identified by K.l.Bogdanovich (1906)
and was dated as Tithonian according to its’
stratigraphic  position (Vassoyevich, 1938;
Khain, 1947). In the Shahdagh-Khizi zone, the
formation is represented by more than 200 m
thick alternation of gravelites, sandstones and
argillites, coarse-grained muddy sandstones, and
greenish-grey clays. The roof of the formation is
transgressively overlapped by Neocomian basal
conglomerates.

The Shahdagh formation (Middle Oxfor-
dian — Tithonian). The lower part of the for-
mation is nearly 260 m thick and built by gray
coarsely stratified massive rift dolomitized
limestones. The upper part is about 550 m
thick and constituted by pink coarsely strati-
fied brecciate limestones and dolomites with
layers of red calcareous breccias and con-
glomerates.

Sudur zone. Callovian — Upper Jurassic
section of the zone is represented by muddy
Tahirjal, gypsum-bearing argillo-arenaceous
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Gushgala formation and carbonate Gukhur
formation. Upper Jurassic section of the zone
begins with Callovian — Lower Oxfordian Ta-
hirjal formation consisting of a variegated al-
ternation of lilac-pink, yellowish and bluish-
green sandy clays with interlayers of calcare-
ous sandstones and nodules of crystalline lime-
stones and dolomites. The Tahirjal formation
was first described in 1975 in the river valley
of Tahirjal (Isayev et al., 1977; Kangarli et al.,
2013). The formation is unconformably over-
lapped by 60-80 m thick Upper Oxfordian
Gushgala argillo-arenaceous formation. The
Upper Jurassic section of the zone is crowned
by a seamless series of limestones and dolo-
mites of the Gukhur formation dated as Kim-
meridgian-Tithonian according to its’ strati-
graphic position (Kangarli et al., 2013).

Outcrops of Callovian-Upper Jurassic de-
posits occur only in the eastern structures of the
Guton-Gonagkend zone. They are exposed as
part of the section of Girdimanchay-Valvala-
chay flexure-rupture zone, and to the east of it.
On the Jimichay River, there is an outcrop of
the member of alternation of dark gray sand-
stones, argillites and rarely limestones. The
member is parallelized with the upper part of
the Molt Formation and the conformably super-
structed over 200 m thick alternation of green-
ish-gray sandstones and argillites.

There are the following three formations
distinguished within the Upper Jurassic section
of the zone: Garovulustu (Oxfordian), Gyzyl-
gazma (Kimmeridgian) and Khashi (Tithonian).

In a centroclinal closure zone of the Garov-
ulustu brachysyncline (the southern outskirts of
Gonagkend village, the right riverbank of
Jimichay, both limbs of Yerfi-Khashi anticline),
exposed is a member of alternating gray, green-
ish-gray argillites, poorly graded, calcareous,
fine- and medium-grained sandstones, and lime-
stones. Dated as Oxfordian according to its’
stratigraphic position, the member was identi-
fied as the Garovulustu Formation (Kangarli,
Mehdiyeva, 2017). Thickness of the formation
varies within the range of 145-224 m.
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The Gyzylgazma formation consists of
three subcomponents. The lower subformation
is represented by greenish-gray, gray, relatively
sandy massive limestones, as well as medium-
bedded, fine- and medium-grained sandstones
and argillites.

Tithonian stage of the zone is represented
by the Khashi formation, exposed at the more
western intersection of the Yerfi-Khashin anti-
cline along the Dahnachay River (Kangarli,
Mehdiyeva, 2017). Significant part of the for-
mation is composed of rhythmically alternating
gray and greenish-gray sandy argillites, calcare-
ous sandstones, limestones, and conglomerates.

Main rock types and dissemination

The studied Upper Jurassic sections of the
Southeastern Caucasus region are mainly repre-
sented by coarse clastic, sandy, silty, muddy and
carbonate rock types. Colour and lithological prop-
erties of these terrigenous-carbonate and carbonate
rocks generally vary across sections. Detected rock
types vary from coarse-grained conglomerates to
fine-grained sandstones, siltstones and clays.

The coarse clastic rocks are detected in all
studied sections and in all stages of the Upper
Jurassic period. These rocks are mainly repre-
sented by thin layers of basal conglomerates
found at the basements of some formations
(Kangarli et al., 2013), as well as by separate
layers inside the Shahdagh formation (Aghayev,
1990). In the Sudur zone, there are thin layers of
basal small-pebble conglomerates and gravelites
with pebbles of crystalline and marbled lime-
stones, argillites and loose sandstones. The con-
glomerates are also widespread in the structure
of Shahdagh-Beshbarmag allochthonous com-
plex. According to literature data (Gavrilov,
2018), the basal sedimentary complex of the
Shahdagh massif is characterized by a rather
complex and heterogeneous structure. They
show significant facies changes observed to-
wards the southwest.

The coarse clastic rocks are widely devel-
oped at the basement of the Upper Jurassic section
on the Gilgilchay River, and on the northern limb
of the Gyzylgazma anticline. Alternation thick (5—
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8 m) stratas of small and medium-pebble con-
glomerates with the argillites constitutes 75 m
thick lower segment of the Molt formation.

The coarse clastic rocks are most developed
in the Tithonian series of the Ugakh section,
amounting to 200 m of the section thickness.
Thickness of the Tithonian rocks of this type is
58 m in Khaltan, and 32 m in Gizilchay sections.

In the Kimmeridgian stage, the coarse clas-
tic rocks are of sharply subordinate significance,
being observed in the form of individual thin
interlayers of gravel and pebble conglomerates.
The pebble conglomerates are represented by
the layers composed of compacted, well-
rounded pebbles (3-5 cm in size, up to 40 cm in
diameter) of dark muddy shales, as well as small
pebbles of sandstones and limestones.

Coarse clastic rock types are widely devel-
oped in the Tithonian deposits. According to
size of a clastic material, these rocks are repre-
sented by boulders and blocky, pebble and
gravel conglomerates. Most of them are com-
posed of unrounded, sometimes noticeably
rounded fragments of carbonate rocks, forming
100-150-meter strata of conglomerates. The
pebble and gravel conglomerates are commonly
developed in almost all of the sections.

Muddy deposits are widely developed. They
are one of the key components of the Callovian-
Upper Jurassic sections of the studied area. They
are abundant in the lower and middle parts of the
sections exposed in the Sudur (river valley of
Tahirjal) and Shahdagh-Khizi (river valley of
Gilgilchay) zones. Forming up to 10-15 m thick
stratas, the muddy rocks are mainly represented
by mainly gray, dark gray, greenish-gray dense,
non-soaking, partly calcareous argillites.

Muddy rocks of the Kimmeridgian stage are
represented by gray, greenish-gray, light gray
arenaceous varieties. These rocks are most de-
veloped in the river valleys of Tahirjal, Gilgil-
chay and its’ right-bank tributaries, and in the
section of Babachay. A characteristic feature of
these rocks is their siliceous content. Interlayer
thicknesses vary from fractions of a centimeter to
10-20 cm or more. Muddy rocks of the Tithonian
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stage are represented by gray, dark gray, grayish-
brown and reddish-brown varieties. Thickness of
the clay interlayers varies from 1-2 cm to 1-2 m
and more. Individual parts of the sections are
mainly built by muddy deposits.

Sandy and siltstone rocks in a general com-
plex of the Callovian — Upper Jurassic deposits
had developed greatly in the Kimmeridgian
stage. Macroscopically the sandstones are repre-
sented by gray, dark gray and greenish gray
densely cemented varieties. They are always
calcareous and muddy, often passing to the silt-
stone varieties. A characteristic feature of the
sandy and silty rocks is their lamination.

Erosion grooves, marks of a runoff and fu-
coids, which are typical textural features of
sandy and, to the great extent, silty rocks of the
region, speak for the existence of a basin with
significant near-bottom flows (Aliyev, Akayeva,
1957). Such flows had stimulated an even dis-
tribution and sorting of terrigenous material at
the bottom of the basin, which had significant
slopes in some areas. The coarsest grained
sandy rock varieties were found in the Callovi-
an-Oxfordian stages. The sandy series of the
Kimmeridgian stage are silty.

Carbonate rocks. Development degree of
the carbonate rocks changes from a minimum at
the basement to the maximum on the top of the
Upper Jurassic section. The main rock types of
the Oxfordian-Kimmeridgian age are muddy,
organic and brecciated oolitic limestones. Rocks
from the middle parts of the sections are repre-
sented by flaglike and thin flaglike, microgranu-
lar gray, greenish-gray and sometimes dark gray
limestones. The fragmentary oolitic limestones
are developed all over the studied sections,
forming as thin as 5-10 cm thick interlayers.
The sandy and silty limestones are less com-
monly developed than the oolitic and fragmen-
tary oolitic varieties. Carbonate rocks of the Ti-
thonian stage are represented by mainly lime-
stones and less commonly marls. The lime-
stones are represented by fragmentary, oolitic,
sandy, crystalline and pelitomorphic varieties
(Aliyev, Akayeva, 1957).
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Geochemical studies. Analyzing geochemi-
cal composition of the sedimentary rocks is an
important tool for understanding the nature of
primary rocks, as well as the weathering and ero-
sion dynamics and the tectonic environment of
sedimentation basins (Nesbitt and Young, 1982).

Collected rock samples were tested at the
Analytical Center of the ANAS Institute of Ge-
ology and Geophysics. The testing resulted in a
data on the composition of the main oxide com-
pounds and chemical elements of the Upper Ju-
rassic deposits. The muddy rock samples were
mainly collected from the outcrops exposed in
the Gilgilchay valley, whereas the samples of
sandstone were taken from the Babachay section.

Chemical analysis results has shown that the
material composition of the muddy rocks (argillites
— 12 samples) is characterized by the following
components: SiOz2 — 44.23-66.27, Al20s — 12.89—
19.53, Fe203 —4.04-9.88, CaO —0.74-11.21, MgO
—1.39-2.50, Na2O — 0.97-1.50, K20 — 2.94-4.28.
According to a ratio of the molecular amounts of
SiO2 to Al2Os, these rocks belong to hydromicas
and mixed muddy rocks. SiO2 and Al2Os values of
the hydromicaceous clays are intermediate as com-
pared to kaolinite and montmorillonite. The
SiO2:Al20s ratio of these clays is equal to or lower
than montmorillonite (Frolov, 1965).

The main component in the chemical com-
position of sandstones is SiOz, concentration
levels of which varied from 51.13 to 67.70% in
the analyzed samples.

Na20 was less than K20 in all tested sam-
ples. This indicates that the deposits were accu-
mulated because of the erosion of the felsic
rocks. Another indicator of the felsic prove-
nance is the titanium module (TM = TiO2 /
Al203), which equals 0.05-0.06 in all muddy
samples.

Among geochemical indicators, the hydroly-
sate module is the most universal weathering ma-
turity indicator (HM = TiO2 + Al203 + Fe203 +
Fe203 + MnO) / SiO2). The higher the HM value,
the more “mature” the sedimentary material is
(Yudovich, Ketris, 2011). GM>0.55 characterize
the products of humid (rarely arid) eolation.
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All the studied samples are characterized
by the hydrolysate module of less than 0.55, av-
eraging at 0.43 in muddy, 0.59 in carbonate, and
0.28 in sandy and silty rock samples. These pa-
rameters indicate an arid sedimentation.

The alkaline module (AM = Na20/K20) can
be used to distinguish between maffic and felsic
sources (Yudovich, Ketris, 2011). For most sed-
imentary rocks, the AM value remains in the
range of 0.30-1.50. Exceeding this value data
indicate a significant admixture of plagioclases
occurring due to erosion of the maffic rocks. The
alkaline module of almost all studied samples is
0.23-1.75, which is an evidence of the erosion of
felsic parent rocks. The only exception was a
couple of carbonate rock samples, in which ex-
tremal AM values were recorded (15.8 in the
sample #104, and 3.06 in the sample #207). In
our opinion, this rare case is related rather to the
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saline Na than to the sodium silicate, which testi-
fies to the erosion of evaporites.

The SiO2 /Al20s ratio is a widely used in-
dicator of rocks maturity. This ratio indicates an
increase in the quartz values at the expense of
the less stable components such as feldspar, etc.
A ratio greater than 5 or 6 in sedimentary rocks
testifies to their maturity. Average ratio values
for the studied samples varies in the range of
2.25-7.48, making up 3.4 for muddy rocks, 4.6
for sandstones and 3.3 for carbonate rocks. All
these values point at the moderate maturity of
the rocks.

Increased alumina content of the Callovian
— Upper Jurassic sedimentary rocks from one
hand, as well as low alumosilicic module values
(AM = Al203/Si02) from the other, indicate the
erosion of arid weathering rinds.

Chemical composition (%) and geochemical indicators of sandstones of the Gyzylgazma formation

NeNe

TPl el s sl s 8 8| 2| g gl s
Oxides © © © 0 0 © © © © ©
Na.O 0.32 0.28 1.55 0.76 0.36 1.21 1.39 1.17 1.32 1.60
MgO 1.36 0.84 1.03 1.71 1.38 1.16 0.94 0.90 1.50 0.99
Al20s 491 2.69 6.51 7.82 451 6.40 5.57 4.64 9.46 7.69
SiO; 19.14 15.96 42.08 | 33.60 23.97 47.01 38.15 29.65 | 52.29 | 46.48
P20s 0.04 0.05 0.10 0.10 0.08 0.07 0.08 0.08 0.14 0.09
SOz 0.05 0.03 0.50 0.04 0.11 0.47 0.14 0.03 0.04 0.03
K20 1.29 0.60 1.12 1.77 0.94 1.13 0.93 0.82 1.74 0.82
Ca0 40.20 44.26 27.08 | 28.23 37.60 23.36 31.02 36.28 | 12.84 | 23.24
TiO; 0.24 0.14 0.39 0.45 0.22 0.36 0.34 0.26 0.55 0.30
Fe:0s3 2.57 1.74 2.43 4.60 3.14 2.90 2.63 2.04 5.26 3.61
MnO 0.09 0.10 0.07 0,09 0,09 0,07 0.09 0,13 0,16 0,30
SiO./Al03 3,90 5,93 6,46 4,30 531 7,34 6,85 6,39 5,53 7,48
K20/ Na,0O 4.03 2.14 0.72 2.32 2.61 0.88 0.67 0.70 1.32 0.51
K20 /Al;,03 0.26 0.22 0.17 0.22 0.21 0.18 0.17 0.18 0.18 0.13
CIA 75 75 70 75 77 73 76 69 75 71
HM 0,41 0,29 0,22 0,38 0,33 0,21 0,23 0,24 0,30 0,22
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Results

When studying lithologically similar rocks
characterized by lack of faunal remains, it is in-
sufficient just to use the traditional methods. It
is required to apply an integrated study ap-
proach to determine the formation conditions
and environment of such geological bodies.

Callovian — Upper Jurassic series of the
Southeastern Caucasus region demonstrate faci-
es variability both in the area and sections,
which is associated with structural and morpho-
logical elements of the paleobasin. The studied
deposits are exposed in the different modern
structural zones. There is a regular lateral litho-
facies change observed in their distribution,
varying from coarse flysch in the south to la-
goon in the north. Such a change in the facies
character testifies that these deposits had formed
under the continental slope and shallow shelf
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environment of the northern flank of the Greater
Caucasus marginal sea of Jurassic.

The main transport of the terrigenous mate-
rial at that time was from the northeast.

Distribution nature of the main elements re-
flects mineralogy of the studied samples. Al20s3
content of the sandstone samples is lower than
that of the samples enriched in microgranular silt.

According to the X-ray diffraction analysis
results, deposits of the studied region mainly
consist of calcite, quartz, feldspar, dolomite,
hematite and muddy minerals such as chlorite,
illite, montmorillonite and kaolinite. Values of
the weathering index speak for a moderate
weathering in the source area and deposition of
the terrigenous material in an area with relative-
ly high uplift. Judging by the ratio of the main
elements, the eroded substrate was probably
characterized by a felsic and/or intermediate
rock composition.
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CONUB-SORQI QAFQAZIN UST YURA LAY DOSTOLORININ
XARAKTERISTIKA VO FORMALASMA SORAITLORI

Z.H. Mehdiyeva

Taqdim olunan magalada Canub-Sarqi Qafgaz regionun iist yura yash siixur komplekslarinin qurulusu
va geokimyavi xarakterinin bazi masalalari nazardan kegirilir. Gilgileay, Babacay va Cimicay ¢aylar: ilo agil-
mus kasilislorin struktur qurulusuna ssaslanaraq ayri-ayr: zonalarin hiidudlarmmda (Sudur, Sahdag-Xizi va
Quton-Qonagkand zonalary) tasakkiil tapmas stixur tiplarinin tasviri verilir. Regionun tektonikas:, geoloji qu-
rulusu, stratigrafiyas: va paleontologiyas: masalalari uzun illor bir cox taninmis geoloq va alimlar torafindan
todqig olunmugdur. Buna baxmayaraq, burada halo da bir sira geyri-miiayyan masalolor moveuddur. Bu gey-
ri-miiayyanliklor ilk névbada dist yura siixurlarmin detalli yas bolgiisii, miixtalif siixur komplekslarinin man-
sayi, terrigen mahsulun daxili va xarici manbayi masalalarini ohats edir. Regionun miirokkab tektonik qurulu-
su va stixur komplekslarinin paleontoloji yoxsullugu bu masalalarin hallini daka da ¢atinlagdirir.

Tadgiq olunan kasilislorda st yura maddi-komplekslori yerli lay dastalorinda birlagdirilmis kobudg:-
rintili terrigen, qumdasifz, alevrolitli, gilli vo karbonat siixurlarla tamsil olunurlar. Umumilikda, burada
iri caqilli konglomeratlardan tutmus narindanavar qumdas:lara va gillora gadar siixur tiplarine rast goli-
nir. Miixtolif kasiliglorda lay dastalari fargli litoloji torkib/: szixurlardan togkil olunurlar.

Keg¢an asrin ortalarindan baslayaraq litologiya va sedimentologiya masalalarinin hallinda geokimya-
vi diagnostikanin rolu artmusdir. Siixurlarin kimyavi torkibinin éyranilmasi, bir sira geokimyavi indikator-
larin hesablanmas: va ohlili ¢okiintii qatlarin: formalasdiran obyektiv proseslari izah etmaya kémoak edir.

Moagalodo Sahdag-Xizi zonasuun stratigrafik vaziyyatina gora iist oksford-kimmeric intervalina aid
edilon gilli vo qumlu siixurlarinin (Qizilgazima lay dastasi) kimyavi va mineraloji analizinin asasinda lito-
kimyavi saciyyasi verilmigdir.

XAPAKTEPUCTHUKA U YCJIIOBUSA ®OPMUPOBAHUSA BEPXHEIOPCKHUX
OTJIOKEHMH I0TO-BOCTOYHOI'O KABKA3A

3.H. MexTHeBa

B cmamve paccmompenvl xapakmepuvie 0COOEHHOCU CIMPOEHUS U HEKOMOpble 80NPOCHL 2e0XUMUU
aumoeeneza gepxuelopckux omaodicenuti K0zo-Bocmounozo Kasxaza. Ha npumepe paspes3os, pacnono-
JHceHHbIx 6 donunax pex [unveunvuau, babauaii u [oicumuyail, uzyyensvl u 0XapaKxmepu3o8ansbl OMI0NHCe-
Hus omoenvuvix 301 (Cyodypckas, llaxoaz-Xvizel u I'ymon-I onazckeno). Hecmomps na obunue pabom no
MeKMOHUKe, CMPYKMYPHOU 2e0l02ul, Cmpamuepa@uu u naieoumonocuu wpckux omuodicenuti FOzo-
Bocmounoco Kaskasza, ewe cywecmsyiom 6onpocel, mpedyowue 6oiee 0emaibHo20 803pACHHO20 Pac-
YleHeHUs, 2eHe3uUca U MUnU3AYUU, PAa3HOOOPA3HBIX PUMMUYHO NOCMPOEHHLIX KOMNIEKCO8, BblAGNeHUs
BHYMPEHHUX U BHEUHUX UCMOYHUKO8 CHOCA Kadcmuyeckoeo mamepuana. Tpyonocmu pewienus smux 6o-
NPOCO8 CBA3AHbI, B0-NEPBBIX, CO CIONHCHOU MEKMOHUYECKOU CMPYKMYPOL Pe2UoHd U 80- 8MOPbIX, C OM-
cymemeuem HeoOX00UMbIX NANCOHMONIOSUYECKUX OAHHBLX.

B usyuennvix paspesax eepxneropckue omiodicetus npedcmasietsvl 2pyo00oI0MOUHIMU, NECHAHbLMU,
anespoONUMOBbIMU, 2AUHUCTIBIMU U KAPOOHAMHBIMU HOPOOAMU, KOMOpble 00beOUHEHbl 8 MECMHbIX CEU-
max. B yerom ysem u aumonocuueckue ceoticmea nopoo, NpeoCmaeieHHblX MeppueeHHo-KapoOoHamHou u
KapOoHamuou ayusamu, pasiudaomes 8 pa3HblX paspesax, U 30ecb HAOII00AIomcs munvl HOpoo Om
KPYNHO3EPHUCIBIX KOH2IOMEPAmo8 00 MeIKO3EPHUCMbBIX NeCUAHUKO8, ANe8POIUMO8 U 2IUH.

B cmamve onucanvl évioenennvie mecmubie C6UMbL, PA3GUMbLE 8 BLIULECKAZAHHBIX 30HAX.

C HeOagHUX NOp 2eOXUMUYECKAL OUACHOCIUKA OMLONCEHUL CMALA AKMYATbHbIM 60NPOCOM JIUMONO0-
euu u ceoumenmonozuu. Hzyuenue Xumuyeckozo cocmaga nopoo daem ungopmayuro 06 06beKmueHIX
npoyeccax, KOHMpPOIUPYrOWUxX Gopmuposanue ocadouusix yexnos. Ha ocnosanuu nposedennozo xumuye-
CK020 U MUHEPANOSUYECKO20 AHAU3A NOPOO0, a makdice coopa u 0606wenus Gorooswix u onyoIUKo8aH-
HbIX MAMepUanios, 0CyWecmeanend TUumoxXumMuieckds XapaKmepucmuka 2AUHUCIbIX U NeCHaHbIX OMI0NCe-
Hui Lllaxoae-Xvi36iHCKOU 30Hbl, cmpamuepapuyecku OnpeoeneHnvlx KaK 6epXHUll OKC@OpO-KUMepuic
(Kvizbineasmunckas ceuma,.
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