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migrate from great depths. The presence of numerous tectonic deep faults, which provide
hydrodynamic connection of waters of fracturse, and fracture-veins, determines the complex mineralization of the chemical and gas
composition of mineral-thermal waters throughout the studied area. The study of volcano-intrusive and fault-fracture ore-controlling
structures, volcanogenic formations, petrochemical composition of rocks and associated mineral deposits and mineral-thermal waters
of the Azerbaijan part of the Lesser Caucasus is relevant from a scientific and practical points of view. A detailed study of the modern
structure of the Lesser Caucasus shows that transverse rupture faults and deep flexures cut through the folded system. Deposits of
various minerals, including mineral and thermal waters, are confined to these ruptured faults. The study revealed that the formation and
discharge of numerous outcrops of carbonic mineral and thermal waters occurs mainly in fissure systems, in deep tectonic faults. In the
Lok-Karabakh zone, most of the sources of the formation of gold-bearing placers belong to the deposits and manifestations of the gold-
quartz-low-sulphide formation. Gosha, Kedabek, Karadag, Chovdar, Dagkesemen, Gyzylbulag and less significant deposits and ore
occurrences are located in this zone. The Dashkesan ore region is distinguished by the reserves of iron, alunite and cobalt. The Zaylik
alunite deposits are world famous in terms of large reserves. Analysis of geological materials confirms that the origin and distribution of
deep tectonic faults plays a major role in the formation of geological, including volcanoplutonic, metamorphic processes and associated
ore formation. Currently, there are dozens of variously evaluated and explored gold deposits on the territory of the Republic. The bulk
of the primary deposits are located in the Lesser Caucasus part of the Republic.

Keywords: volcanism, minerals, gold deposits, mineral and thermal waters.

ByakaHiyHi 1 pO3JIOMHO-TPIIUMHHI PYIOKOHTPOJIIOKYI CTPYKTYPHM i KOPHCHI KONAJIHHH
AzepoOaiigxancbkoi yactTuan Masoro KaBka3zy

I. L. Taries, H. B. ITamaes, B. M. Kepimos

Aszepbatioxcancoruil oepoicasHuil yrisepcumem Hagpmu i [Ipomucnosocmi, Azepbatioscancora pecnyonira, baky,
vagifkerimovl968@gmail.com

AHoTtauis. JlaHa cTarTs NPHUCBSYCHA BYJIKAHIYHHM 1 PO3JIOMHO-TPILIMHAM PYIOKOHTPOJIOIOYUM cTpyKTypam Maioro Kaskasy.
Teputopist Manoro Kapkasy posciueHa O0e3miudi0 IIMOMHHUX TEKTOHIYHHX pO3JIOMIB, MO SKHX MIrPyIOTh JETKi CIIOIyKH
MOCTMAarMaTHYHUX MPOAYKTIB i BOJSHI MapH, IO HAJXOMATh 3 BEIMKHX IIHMOMH. HasBHICTH YMCIEHHMX TEKTOHIYHUX DIMOMHHHX
PO3JIOMIB, TIO SIKUX Bi0yBa€ThCS TiIPOAMHAMIYHHHN 3B'130K TPILIMHHKX, TPIIIMHHO-KHIBHUX BOJ, 3yMOBIIIOE CTPOKATY MiHEpali3alliio
XIMIYHOT0 1 ra30BOT0 CKJIy MiHEpaIbHO-TEPMaJIbHIX BOJ IO BC1i TOCTI Ky BaHi i u1o1i. BUBUCHHS By/IKaHa-1HTPY3HBHHUX 1 PO3TIOMHO-
TPILIMHHUX PYIOKOHTPOIOIYHX CTPYKTYP, BYJTKAHOTCHHUX (hopMarliif, HeTPOXMMHYHOTO CKJI Ty TIOPi[ i MOB'SI3aHUX 3 HUMH POJJOBHIIL
KOPHCHUX KOMAJIMH, MiHepalbHO-TepMalbHUX BoA A3epOaiipkaHchkol wacTmHM Maroro KaBkasy € akTyadbHHM 3 HayKOBOi Ta
NIPAKTUYHOI TOUKHU 30py. JleTambHe BUBYEHHS CydacHOi cTpykTypu Masoro KaBkasy mokasye, 1o monepedHi po3puBHi IOPYIICHHS
Ta (raexcypu MUOOKOTro 3aK/IaIeHHS PO3THHAIOTH CKIIa4acTy cucteMy. Jlo IMX pO3pPUBHUX MOPYILIEHb IPUYPOUCHI POJOBUILA PI3HUX
KOPHCHUX KOTIAIMH, B TOMY YHCIi MiHEpaIbHO-TEPMAIbHUX BOA. 3'ICOBaHO, 0 (OPMYBaHHS 1 PO3BAaHTAKEHHS YNCICHHUX BHXOIIB
BYIVICKUCIINX MiHEpaIbHHX 1 TepMalbHHUX BOJI BiI0YBA€THCS TIEPEBAKHO B TPILIMHHUX CHCTEMAX, B NIMOOKUX TEKTOHIYHHX PO3JIOMaX.
B Jlok-Kapabacbkiii 30HI Bennka 4acTHHA JpKepesl ()OpPMyBaHHS 30JIOTOHOCHUX PO3CHIIB HAJIGKHTH J0 POIOBHIL 1 IPOSBIB 30J10TO-
KBapIOBO-Maslocyb(igHoi popmarii. ¥ wiit 30Hi po3mimeni [omincke, Kenabekcoke, Kapanaspke, YoBnapcekei, JlarkeceMeHCbKe,
T'u3unOysaarceke i MEHII 3HAUYYIII POJOBHIIA 1 PyIONpOsiBY. JlankeceHcKiil pyaHuUii pailoH BUALIAETHCS 3a 3amacaMy 3aji3a, aayHuTy
1 k0OaseTy. BececBiTHRO BitoMe 3a BETMYMHOIO 3amMaciB 3aillikcbKe POIOBHIIE alyHITiB. AHATI3 T€OJIOTTYHUX MaTepialliB MiATBEPIKYE,
110 TIOXOKEHHS 1 3aKOHOMIPHICTh ITOMIMPEHHS MNONHHNX TEKTOHIYHUX PO3JIOMIB BiJIirpae OCHOBHY POIIb Y ()OpMyBaHHI T€OJIOTIYHUX,
B TOMY YHCJIi BYJKaHOIUTYTOHIYHMX, METaMOP(IYHNX NPOLECIB i MOB'I3aHOTO 3 HUM PyAOyTBOpEHHs. B nanwii wac Ha TepuTopil
peciy0OiiKy HapaxoBYIOThCS IECATKH PI3HOTO CTYIEHs OLIHEHHX 1 PO3BiIaHNX 30JI0TOPYAHNX pooBuill. OCHOBHA KIJIbKICTh KOPIHHUX
poxoBuIl po3MinieHi B MaslokaBKa3bKii YaCTHHH PeCITyOITiKu.
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Introduction.

The Azerbaijanian part of the Lesser Caucasus is
a complex system of mountain ranges and volcanic
uplands, different from the Major Caucasus by lower
absolute altitudes and insignificant manifestation
of contemporary glaciation. The area of the Lesser
Caucasus is mostly tectonic-denudation terrain with
dense erosion and deep fracturing.

The Lesser Caucasus is characterized by the
development of volcanogenic formations (from Upper
Paleozoic to Quaternary periods), bent in the gently
sloping folds of latitudinal in the West and Caucasian
in the South-East strike. There are distinct tectonic
zones composed of carbonate and volcanogenic rocks
of Cretaceous period and tufagenic-volcanogenic
rocks of Paleocene and Eocene age, accumulated in
the latitudinal riftogenic depressions (Abdullaev, et
al., 1991; Mustafaev, et al., 2011).

Within the Lesser Caucasus, the Lok-Karabakh,
Geicha-Akera, Miskhan-Kafan structural-formation
zones are designated (Geologiya Azerbajdzhana, 2005).
The Talysh structural-formation zone is confined to
the northeast border of the Lesser Caucasus-Elburz
folded system and is an isolated horst that submerges
under the Neogene-Quaternary deposits of the Lower
Araz depression in the northwest and the Quaternary
deposits of the Kura fault in the northeast (Geologiya
Azerbajdzhana, 2001).

By age, the Mezozoic magmatic formations of the
Lesser Caucasus are identified to the Middle-Jurassic,
Upper Jurassic-Lower Cretaceous, Lower Cretaceous
and Upper Cretaceous periods.

Broadly distributed deposits in the Lesser Caucasus
are of the Paleozoic Era, the oldest being those of the
Emsian stage of the Lower Devonian period. Those are
metamorphic slates, silicified limestones, dolomites,
quartzites, sandstones, argillites and clayey slates. The
thickness of the deposits is over 1,200 m. The Jurassic
deposits in the area comprise highland and middle-
mountainous zones. The Lower Jurarassic is represented
by clayey and clayey-sandy slates, aleurites, sandstones.
The Middle and Upper Jurassic epochs are manifested
by volcanic, volcanogenic-sedimentary and sedimentary
facies of over 3,000 m thickness.

Materials and methods.

The article uses the results of field and laboratory
surveys performed by the authors. We also used pub-
lished and fund materials of various authors working
in the Republic. We performed typing of the ore and
hydro-mineral resources of the studied area and char-
acterized their chemical composition and medical prop-
erties of mineralized waters.
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Discussion.

The Lok-Karabakh zone within the Republic is
located on the eastern slope of the Lesser Caucasus
and is characterized by richness and diversity of ore
and hydromineral resources. Especially notable are the
waterways of the territory, represented by the Aghstafa,
Hasansu, Tovuzchay, Dzegamchay, Chagirchay,
Shamkirchay, Ganjachay Rivers.

In the basins of those rivers, gold-bearing
placers have been discovered. Most of the sources of
development of gold-bearing placers belong to the
deposits and manifestations of gold-quartz-low-sulfide
formation and are represented by steeply dipping veins
of chiefly quartzitic composition and also zones of
hydrothermally altered rocks mostly belonging to the
facies of secondary quartzitic metasomatites.

Given that all other conditions are equal, the
possibility of existence of a placer depends on the
proportion between individual links of denudational
morphosystems promoting the formation of placer
(Fig. 1).

Based on paleogeographic analysis, the conclusion
is that in the epoch of formation of gold-bearing alluvial
layers embedded in the basis of the section, the climate
was continental, and the physical weathering that mostly
forms large-fragment alluvium dominated. The Lesser
Caucasus is also rich in various genetic types of gold
ore deposits such as Soyutlu, Gizil Bulag (Kalbajar
District), Vejnali (Zangilan District), Gosha, (Tovuz
District), Kedabek (Kedabek District), Dagkesaman
(Qazakh District), Piyasbashi (Ordubad District) (Baba-
zade, 2003).

The Shamkir Upland, where the Gosha gold-
pyrite deposits are located, is a large structure of sub-
latitudinal strike. Its structure is composed of mostly
Middle Jurassic volcanogenic formations, torn by Upper
Bajocian granitoid intrusive complexes.

The Gosha gold-pyrite deposits are typical
representatives of volcanogenic deposits with
progressive ore-formation and are connected with
the continuous basalt-andesite-rhyolite formation,
localizing in the vault part of the sub-volcanic structure.
The deposits are characterized by the confinement to
the local regional-dome structure of the Jurassic age,
where the central place belongs to the volcanic-tectonic
structure held by the intersection of large regional faults
of northwest, sub-meridian and sub-latitudinal strikes
(Mansurov, et al., 2018).

Besides the Gosha deposits, within the Lok-
Karabakh zone, there are Kedabek, Chovdar,
Dagkesemen, Gyzylbulag and less significant deposits,
where ore has been developed as a result of the activity
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of magmatic systems which had occurred in the Middle-
Late Mezozoic Era.
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Fig. 1. Schematic geological map of the interfluves between the Dzegamchay and Asrikchay

1-contemporary and Upper Quaternary deposits, alluvial and alluvial-prolluvial: loams, loamy sand, pebble stones, boulders; 2- Bathonian
stage: plagioclase and pyroxene porphyrites, lava breccias, volcanic breccias and tuffites; 3-Upper Bajocian sub-stage: agglomerate lava
flows, tufa, tuffites, tufa-breccias of rhyolite and rhyolite-dacites with interlayers of tufa sandstones, tufa gravelites and tufa; 4-Lower Bajocian
sub-stage: agglomerate lavas, lava breccias, tufa conglomerates, tufa breccias, diabase flows, rarer andesites, which transform into patches

of tufogenic sandstones, aleurites, tufa and tufa gravelites; 5- Aalenian stage: sandy-clayey slates and tufa sandstones; 6- Toarcian stage:

clayey slates, slatelike and thin platy aleurites that contain concretions of ash tufa and tufa-aleurites; 7-Sinemurian stage: sandstones with
tufa inclusions and interlayers of limestones; 8-Hettangian stage: basal conglomerates with layers of quartzitic sandstones, rarer clayey
slates; 9-Middle and Upper Carbon: tuff-sedimentary layer: alternation of tuffites, tufa aleurites, aleurites, clayey slates and sandstones;
10-Middle and Upper Carbon: volcanic layer, alternation of different-sized fragmented tuff of intermediate — basic composition with thin

interlayers of aleurites and clayey slates; 11- Eopaleozoic: micaceous-chlorite, sericite clayey, siliceous, quartzitic, clayey-graphite slates;

Intrusive formations: 12-Upper Jurassic granitoides and quartzitic diorites; 13-Upper Bajocian plagiogranites; 14-Upper Paleozoic
stratum injections of syenite-diorites. Subvolcanic and vein formations: 15-Upper Bajocian rhyolites, rhyolite-dacites; 16-dikes of
diabases and andesites; 17-regional faults; 18-elements of embedding of the rocks.

The Dashkesan ore district is notable for reserves Globally recognized as the one having greatest de-
of iron, alunite and cobalt. The Dashkesan iron ore de- posits of alunites, the Zeylik deposits of alunite pro-
posits have provided iron concentrate to the Rustavi vide raw material for obtaining aluminum in the alu-
Metallurgical Plant in Georgia for a long time. minum industry, as well as obtaining sulfuric acid and
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fertilizers. Aluminum ore may be annually processed
to 200 thou tones of agloporite (sintered fly ash), a
light concrete.

The Dagkesaman gold ore deposits are confined to
the Kazakh depression of the Lok-Karabakh structural-
formation zone of the Lesser Caucasus. The geological
structure is composed of a complex of sedimentary-
pyroclastic effusive and subvolcanic rocks of the
Cretaceous and Paleogene-Neogene periods. The main
folded structure of the deposits is an anticline fold of
the same name, belonging to the northeast strike. In
the pre-axis part of the fold, there are outcrops of the
albitophyre and rhyodacite bodies and the ramifications
of the Agdam-Rivazlin fault which were the canals
for the inflow of the ore-bearing hydrothermal fluids
and sedimentation of the ores in the newly-formed
mineralized zones, the number of which is more than
ten, including the three main zones.

Within the volcanogenic upland, clearly manifested
the Gosha gold-pyrite deposits are some of the most
promising objects of the Kedabek mining district. The
ore bodies are of the vein-impregnation type.

Complex geological-structural conditions of the re-
gion, in which there are signs of recent powerful vol-
canic processes, have led to a vast amount (over 50
mineral sources) of mineral waters with various con-
ditions of the circulation. Formation and discharge of
numerous seeps of carbon dioxide mineral and thermal
waters mostly take place in fractured systems, in deep
tectonic faults (Mustafaev, et al., 2011).

The Geicha-Akera folded region is a synclinori-
um oriented northwest, which is in the central part of
the Lesser Caucasus, where there are numerous deriv-
atives of intrusive and effusive magmatism, especially
the Quaternary lava complex that is significant in the
formation of mineral and thermal waters. In this re-
gion, there have been studied over 300 sources united in
four zones: Istisu-Kalbajar, Turshsu-Shirlan, Minkend-
Ahmedli and Lok-Agdam (Geologiya Azerbajdzhana,
2005).

The Istisu-Kalbajar zone has a complex geological
structure caused by greater diversity of the sedimentary,
volcanogenic-sedimentary, volcanogenic and intrusive
rocks. Tectonically, it is included in the Kalbajar basin
fold that is one of the main elements of the central part
of the meganticlinorium of the Lesser Caucasus. The
geological section of the sediments, which is included
in the Kalbajar synclinorium of the Lesser Caucasus,
covers the Cretaceous — Anthropogenic interval with
some breaks.

Cretaceous sediments in the upper reach of the
basin of the Terter River have a relatively limited dis-
tribution. They are ruptured by numerous intrusive
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hyperbasites that make up the ophiolite belt of the
Lesser Caucasus, represented by thick sedimentary,
volcanogenic-sedimentary and volcanogenic rocks.

Paleogenic sediments with thickness of 1,500 m
and more are mainly distributed within the Kalbajar-
Istisu synclinorium belt, especially in its central part,
in the sites of the Shurtan, Istisu, Zeylik, south of vil-
lages Chirag, Keshtek and others.

Neogene sediments are quite broadly distributed and
represented by andesites, andesite-dasites and their py-
roclastic sediments of up to 1,400 m thickness, chiefly
on the left bank of the Terter River. This indicates that
the centers of flows of the volcanoes of this period were
located along the current valley of the Terter River.

A distinctive trait of the volcanites of the Later
Miocene-Lower Pliocene age in the Lesser Caucasus is
that they are mainly composed of the of the intermedi-
ate and acidic composition of pyroclastic and effusive
formations. The volcanism is mainly represented by an-
desites, trakhyandesites, dasites, trakhydasites and rhy-
olites (Imamverdiev, 2000; Imamverdiev, et al., 2020).

In the Istisu area (Kalbajar district), numerous dikes
of rhyolites and andesite-dasites are seen, indicating
broad distribution of deep tectonic faults.

Within the Geicha-Akerin zone, there are gold-
ore (Soyudlu — Zod, Agduzdag) and mercury deposits
(Shorbulag, Aggaya, Levchay and others).

The discovery of the Zod-Soyudlu gold ore de-
posits (Kalbajar district of Azerbaijan and Basarkecher
district of Armenia) was a powerful stimulus to car-
rying out specialized searches for gold in the Lesser
Caucasus. These searches led to discovery of a num-
ber of deposits of gold and rich gold and silver-bearing
ores (Baba-zade, 2003).

Note: From 1970-1980, a detailed survey of the
Zod-Soyudlu deposits was conducted and the industrial
reserves were assessed as 89 t of gold and 145 t of sil-
ver, and since 1976 they have been illegally exploited
by the Republic of Armenia. Out of 23 ore veins, only 7
are located in the Basarkecher district (Armenia). This
issue has its own history, and we consider that there is
no need to describe it in detail in the scientific article.

In the upper reaches of the Terter River, it has long
been known that there are numerous sources of carbon
dioxide-containing mineral water with various tempera-
tures (Table 1). They are mainly localized in shallow
faults, which support the regional ones, and the ther-
mal sources are usually confined to deep faults and
faults of average depth. By the chemical composition
and medicinal properties, these waters are identical to
the globally famous sources Karlovy Vary in the Czech
Republic, Germany, Zheleznovodsk in Russia.
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Table 1. The main parameters of deposits of mineral waters of Kalbajar district of the Lesser Caucasus (Bank of the regional data)

Ne The main parameters Geological-hydrogeological data
1 Name of the deposits Upper Istisu (Kalbajar district)
2 Types of minerals Carbonaceous — CO,- thermal waters

Geographical coordinates and
locations of the deposits

In the Upper Reach of the Tertercay, at the distance of 20 km southwest of
Kalbajar district

39°56°49""— C; 45°57°43" — B; Altitude — 2,200 m

Types, age and geologic-lithologic
4 composition and other parameters of

The deposits are confined to volcanogenic layer of the Middle Jurarassic period.
There are 6 wells of 365-700 m, exposed by thermal waters of the temperature
of 70°C, flow rate of 44—400 m?/day, overall discharge (flow rate) — 3,200m*/day.

aquatic resources

Na — 40 %- equiv;

HCO3-50%- equiv;  Ca— 8 %- equiv;

Cl — 34 %- equiv; M—-4.4-7.6 g/L

The Turshsu-Shirlan zone is located in Shirlan
district in the border zone of the eastern part of the
Lesser Caucasus. The main reason for discharge of the
mineral water in the Turshsu-Shirlan zone is the thrust
fault line of the Lesser Caucasus. Fragmentation and
folds on the Mezozoic layers in the indicated region are
represented by three ramifying thrust fault lines, one
being along the border between the Middle Jurassic
volcanogenic and Lower Cretaceous layers, the second
one on the border of the Tithinian limestones, and the
third on the ultra-basic rocks in which typical tectonic
breccias had formed.

By the types of support and discharge, the Turshsu-
Shirlan syncline belt of mineral water is specific because
deposits with similar hydrogeologic conditions are quite
rare. As a result of carbon dioxide and high hydrostatic
pressure from the ultra-basic formation, the ascending
springs discharge.

On the schemes of tectonic zoning of the Caucasus,
available in various studies conducted over many
decades, its southern part was distinguished as the
Araz (Nakhchivan) block of the Central Iranian
microcontinent or the Araz Mega-Zone that is included
in the Anatolia-Caucasian-Iranian segment of the
Mediterranean Folded Belt. The aspects of geology,
tectonics and fossils of the Nakhchivan region are
superbly described in the monograph “Geology of the

Nakchchivan Autonomous Soviet Socialist Republic”,
where the scheme of tectonic zoning designates the
Sharur-Julfa and Zengezur anticlinorium and the
Ordubad synclinorium that divides them (Geologiya
Azerbajdzhana, 2005; Pilchin and Eppelbaum, 2020).

The studies conducted in the Araz Mega Zone
focusing on the proportion of the stages of the
development of the region with folded structures
allowed distinguishing three structural complexes
that correspond to the three stages of the development
of the region: 1 — Baikal — Pre Cambrian, Lower
Paleozoic (along the Girratag fault); 2 — Hercynian —
Middle-Upper Devonian, Carbon, Permian, Triassic
age; 3 — Alpine — Jurassic and Lower Cretaceous,
Upper Cretaceous, Paleogene — Eocene, Oligocene
age (Rustamov, 2005).

In the Middle Devonian age, the territory underwent
transgression. Here the Triassic rocks are more closely
related to the Paleozoic age rather than the Jurassic
period. At the border between the Triassic and Jurassic
deposits, there occurs a significant change in the
geological conditions. There are broadly distributed
volcanic formations of 1,000-3,500 m thickness
(Azizbekov, 1961; Karimli, 2020). The Paleogenic rocks
are broadly distributed, especially in the Nakhchivan
Autonomous Republic. They are represented by
alternation of clays, sands and marlstones. In the upper
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reaches of the Terter and Akara rivers, effusive rocks,
tufagenic rocks, pyroclasts were observed. Along with
the sedimentary deposits, the Nakhchivan Autonomous
Republic has many volcanogenic formations with
thickness of 1,000-3,500 and more.

The Miocene deposits in the Nakhchivan
Autonomous Republic are represented by clays,
marlstones, limestones, sandstones and halite, measuring
up to 2,000 m thickness. The Nakhichivan Autonomous
Republic in Azerbaijan Republic is located in the
southwest part of the Lesser Caucasus and occupies
the area of 5.5 thou km?, its natural border of which
is the Araz River in the south and southwest, and the
Republic of Armenia — in the northeast and northwest.

The Talysh zone is comprised by Paleogenic
and Neogene rocks. The Astara anticlinorium, Lerik
synclinorium, Burovar upland, Yardimli and Jalilabad
synclinoriums are distinguished (Mamedov, 1999;
Kerimov, 2020).

The Paleogene rocks are represented by the
volcanogenic-sedimentary layer composed of tufa
sandstones, tufa aleurites, clays and sandstones,
and 2,000-3,000 m thick basalt layers. The

Neogene sediments are manifested by clays with
layers of sandstones and limestones with thickness
up to 1,500 m (Fig. 2). The following structures
were distinguished — Astara anticlinorium, Lerik
synclinorium, Burovar upland, Yardimli and Jalilabad
synclinorium.

The Astara anticlinorium has the most complex
structure and is located on the extension of the northeast
wing of the Elburz folded belt. The anticlinorium is
composed of tufa-sedimentary rocks of the Upper
Cretaceous-Paleogene and volcanogenic rocks of the
Lower and Middle Eocene. In the current erosional
section, it represents two structure: the Astara Upland
and Kosmolian Depression (Mamedov, 2000; Mamedov,
et al., 2007).

The structure of the Lerik synclinorium includes
the volcanogenic-sedimentary complex of the Upper
Eocene. This synclinorium is a structure of the second
row and is overlaid by the Yardimli synclinorium in the
northwest, and is cut by the marginal Pre-Talysh fault in
the southeast. The southwest border of the synclinorium
is stretched in a straight line northeast due to the length-
wise fault (Rustamov, 1995).
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Fig. 2. Geological-tectonic map of the Talysh zone

1-4 — borders of the structural stages in the foot: 1 — Early Eocene; 2 — Early Oligocene; 3 — Middle Miocene; 4 — Pleistocene.
5-9 — formations and complexes: 5 — sedimentary-tufagenic of Upper Cretaceous-Paleogene age;6 — volcanogenic (alkaline basaltoids)
Eocene; 7 — marine molasse Oligocene-Early Miocene; 8 — lagoon-marine Middle Eocene; 9 — continental-marine quarter. 10-11 —
subvolcanic intrusions: 10 —Eocene; 11 — subalkaline ultrabasites; 12-axis of the fold; 13 — faults at the borders of the tectonic zones;
14 — transversal faults (flexures); 15 — buried deep faults according to the geophysical data; 16 — isolines along the buried surface of

the Upper Cretaceous deposits.

The Alasar-Burovar anticlinorium is developed
only in the northern Talysh, located between the
Bolgarchay and Veravulgay rivers. The eastern wing of
the anticlinorium is separated from it by the Pre-Talysh
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deep fault and is completely covered by Quaternary
deposits. The length-wise structures of the Talysh zone
have transversal faults that affect the distribution of
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sedimentary, volcanogenic and intrusive formations
(Kazimova and Kazimov, 2020).

In general, the Talysh and Lankaran Lowland are
characterized by mountain terrain that is rapidly de-
scending northeast towards the Caspian Sea. Mineral
waters in the eastern part of the region are identified to
the chloride type, and are accompanied by hydrogen
sulfide (H,S) and methane (CH,) in the north, where-
as gas flows in the south are mostly composed of ni-
trogen (N ). In the northwest part, the mineral waters
contain hydrogen sulfide and sulfate and hydrocarbon.
Such a distribution may be explained by geological-
structural conditions in the area of discharge of ground-
water, structural-facies relationship with the phases of
volcanogenic activity, composition and facies of volca-
nites (Van der boon, etal., 2015; Tagiyev, et al.,2015).

Mineral-thermal waters are confined to the tectonic
fractures and mostly flow from Peleogenic rocks, are
represented by tufa sandstones mixed with tufa aleuro-
lites and argillites, limestone-sandstones, limestone tufa
aleurolites are covered that in some places by young
analcime andesites or torn by gabbro-teschenite rocks.
In the north, there is a group of highly mineralized (up to
17 g/1) hydrothermal sources of the Masalli. Their tem-
perature reaches 64°C, they contain chloride and sodium
and calcium, are accompanied by methane and hydro-
gen sulfide, which is explained by their connection to
the oil-bearing suites. In the central part of the region,
there is a group of sources Lankaran, its waters have
lower temperature and comparatively low mineraliza-
tion (3 g/1). They are mainly accompanied by nitrogen
and hydrogen sulfide gases. The south group of ther-
mal (38-50°C) sources is highly mineralized (20 g/1),
followed by nitrogen of natural origin, determined by
the proportion of argon and nitrogen (Tagiyev, 2001;
Tagiyev, et al., 2019).

Mineral-thermal waters of all the mentioned groups
are identified to chloride-sodium-calcium water, i. e.
typical for oil-bearing regions, thus they need to be
considered reliable criteria for the search of oil and gas
in the regions adjoining this zone.

Currently, in Azerbaijan, there is active ongoing
integrated work on restoration of the completely
destroyed liberated areas of the Lesser Caucasus.

Taking into account the complexity of geologic-
tectonic development of the Lesser Caucasus, predatory
exploitation of dozens various fossil deposits by
Armenia, the scientific and field geological surveys
in the occupied regions have been practically stopped
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