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Summary. The most important distinctive feature of the central part of the Central Caucasus
Segment of Azerbaijan (the Lesser Caucasus) is the connection of mineralisation with ore-
concentrating dislocation systems. These systems are characterized by extensive northwestern
trending fault zones. Major ore deposits (Zod, Tutkhun, etc.) are located at their intersections with
meridional strike zones. An important part of the local structure is the Zod tectonic node, which has
a significant influence on the localisation of gold mineralisation. One of the main factors determin-
ing the position of the area is its confinedness with the gabbroic massif occupying the tectonic cen-
tre, as well as the linearly extended contact strip of ultramafic igneous rocks and gabbro plates.
Gold mineralisation in the Tutkhun area is localized in narrow and prolonged zones of intensely
altered rocks of the granitoid complex and its exocontact halos. There are many dikes that are the
most recent members of the intrusive formations. The distinct geological and structural characteris-
tics of mineralisation identified at the Agduzdag deposit suggest a complex stockwork-style ore
body, which integrates multiple structural elements. The Zod-Tutkhun-Agduzdag block represents
a triune system of dislocations forming a geologically significant structural framework. The inter-
section of these dislocations has given rise to a complex tectonic center with a heterogeneous struc-
tural composition serving as the focal point for a multi-stage ore-forming process. These findings
provide new insights into the potential for gold mineralisation within the Central Caucasus Seg-
ment of Azerbaijan and the southeastern part of the region, where similar geological conditions
prevail.
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Introduction

vorskaya et al., 1974), which was first established by

The authors’ work has established that the oc-
currence of dissimilar gold-quartz-sulphide, gold-
quartz and gold-quartz-tellurium mineralisations of
the Central Caucasus Segment of Azerbaijan are dif-
ferent types of ore-magmatic systems with different
types of sections.

Information on the geological settings of these
fields and partially on the structural conditions of
gold mineralisation localisation are given in the
works by M.A.Kashkay, 1.G.Magakyan, G.A.Tval-
chrelidze, V.M.Babazadeh, V.l.Aliyev, T.N.Nasi-
bov, Sh.D.Musayev, M.M.Konstantinov, E.S.Suley-
manov, R.K.Hasanov, etc.

The most important peculiarity of the field under
study is the connection of mineralisation with through
ore-concentrating dislocations (Thomson, 1988; Fa-

M.A Kashkay (Kashkay, Tamrazyan, 1967). Later,
V.M.Babazadeh (Babazadeh, 1975; Babazadeh et al.,
2003) revealed that gold ore fields are located at the
intersection of latitudinal and meridional faults repre-
senting a complex network of deep structures. Their
certain independence and duration of development is
emphasized by the presence of specific igneous and
sedimentary formations. In this regard, the author de-
veloped a concept of them as zones of deep-laid per-
meability, repeated revival causing the basic divisibil-
ity of the lithosphere into systems of blocks of different
dimensions. The deep penetration of ore-concentrating
structures is also supported by such peculiarities as the
extent, magma saturation, significant facies alterations
of rocks, sharp gradients of sediment thickness, the
presence of mineral formations of different ages, etc.
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The triune complex system of faults developed
within the Zod-Tutkhun-Agduzdag block is of great
interest among the fractures (Babazadeh, 1975;
Babazadeh et al., 2003; Konstantinov, 1984; Kon-
stantinov, Bochek, 1984; Kostenko et al., 2001). The
block turned out to be the most optimal for the local-
isation of mineralisation, where a complex tectonic
centre of heterogeneous structure was formed lead-
ing to a multi-stage ore-forming process.

The system is characterized by straightness and
subvertical position of fault planes; the orientation
and density of dislocations in different parts are not
the same. All other directions are suppressed by a
system of sublatitudinal strikes in the central part of
the block. It is quite possible that the existing network
of differently oriented dislocations is a reflection of
the primary heterogeneity of the Earth’s crust. At the
same time, having a deep nature, they do not pene-
trate to depths below the lithosphere judging by the
granitoid composition of igneous melts.

Geodynamic settings and conditions of

field formation

The history of the geodynamic development of
the Caucasian folded mountain structure including
the gold ore strip of the central part of the Lesser
Caucasus was determined by the interaction of mi-
crocontinents — “fragments” of the Afro-Arabian and
Eurasian lithospheric plates. According to recon-
structions (Baba-zadeh et al.., 2020; Gugushvili,
2017), early pre-collisional heterogenization of the
Earth’s crust, which was provoked by the spreading
of microplates occurred during the formation of the
ocean floor (The Lesser Caucasus branch of the Ne-
otethys) and rift depressions on the margins of mi-
croplates (Early Bajocian volcanics of the South
Caucasus and subalkaline volcanites of the North
Caucasus), and later heterogenization (subduction
period — Late Bajocian-Early Cretaceous) in the
formation of a volcanic island arc (Abdullayeva,
2018; Kostenko et al., 2001) on the southern margin
of the South Caucasus microcontinent, and on the
northern margin of the marked continent occurred in
the formation of flysch troughs, rift structures (Late
Jurassic Colchian alkaline basalts) with the simulta-
neous growth of neighbouring blocks.

Tectonic processing of previously formed geo-
morphostructures continued at the collision stage.
This age boundary should be associated with colli-
sional compression accompanied by a first-order
dislocation, volcanic depressions became isolated
along transverse structures, the process of rafted
flyschoid sediments of marginal marine origin be-
gan, as well as the obduction of oceanic sediments
onto the margins of contacting microplates, which
later led to the formation of collisional structures of
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suture zones (Baba-zadeh et al., 2020; Gordienko et
al., 2019). One of them is the Goycha-Hakari zone
(it is called a trace of the closed Lesser Caucasus
branch of the Neotethys) — composed of the early
and late Cretaceous deformed volcanogenic-
sedimentary deposits consisting of siliceous shales,
sodium basalts with tectonic ultrabasic melange.
Glaucophane schists are found in the western part of
the latter development.

Intensive convergence of microplates predeter-
mined the modern appearance of the folded mountain
structure, which is perceived as a pile of heterogene-
ous blocks in allochthonous relationships (Baba-
zadeh et al., 2020). Fields occupy clear spatial and
temporal positions in the folded mountain structure.
For example, sulphide-rich hydrothermal-sedimentary
deposits of the Eastern Caucasus (Filizchay, etc.) are
associated with complexes of the basins of the paleo-
marginal sea. The time of their ore genesis is limited
by the Early Jurassic — Early Middle Jurassic, and the
space — by local depressions of the paleo-marginal
sea. Significant accumulations of volcanogenic epi-
genetic ores of precious and non-ferrous metals are
associated with complexes that mark a fundamental
restructuring of tectonic regimes (the beginning of
subduction and collisional stage) (Abdullayeva,
2018). Research conducted in recent years in the cen-
tral part of the Lesser Caucasus showed that litho-
geodynamic complexes are specialized in magmatic
chromite (Heydar, etc.), plutonogenic and volcano-
genic gold ore (Tutkhun, Zod, Soyudlu, Agduzdag,
etc.) and amagmatic mercury, mercury-antimony-
arsenic (Shorbulag, Agyatag, Lev) fields.

Peculiarities of the geological framework

and genetic types of gold ore fields

The Tutkhun ore field covers the upper reaches of
the river of the same name, a large right inflow of the
Terter River (Abdullayeva, Novruzova, 2023; Baba-
zadeh u np., 2024; Suleimanov, 1982). The ore field
within the area under consideration occupies a central
place with an area of about 20 km? The geological
settings of the ore field include mainly post-Upper
Eocene subvolcanic and hypabyssal granitoid bodies
of the Gazikhanli-Zergulu (Gazikhanli-Zergulu) in-
trusive complex (absolute age is 43-44 million years —
middle Eocene) and comagmatic volcanites (Eocene
andesites and their tuffs) developed within adjacent
synclinal structures. Apparently (Baba-zadeh, 1975;
Baba-zadeh u mp., 2024; Svirko, 1973), they represent
a single volcano-plutonic association. The intrusion is
mapped from the surface as a large fractured pluton
elongated in the northwest direction (300-310°) along
the Tutkhun River valley, with a strike length of more
than 10 km, a dip of at least 300 m, and a thickness of
0.2-2 km.
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Probably, the massif fixes one of the Early
Paleogene faults accompanied by regional struc-
tures of the region, in particular, with the axis of
the Gazikhanli anticlinal fold stretching more than
20 km in the north-west direction across the entire
area of the ore field (Fig. 1). The wingspan of the
fold reaches 4 km.

The bodies are stock-shaped up to 3 km? in size
and up to 1 km in diameter. Contacts with host rocks
are sharp, cross-cutting, sometimes subconformable
and tectonic in places. Contact alterations are ex-
pressed in hornfels formation, scarn mineralisation,
epidositisation. The massifs are characterized by
banding and the occurrence of xenoliths of host
rocks. The width of the band of altered rocks is 250-
300 m. Low-temperature alterations are represented
by silicification, sericitisation and carbonatisation.

This is followed by the formation of vein facies
of rocks, as well as subvolcanic rocks of the same
complex, at the final stage of which occurrences of
gold, silver, molybdenum are localized including the
Tutkhun ore field. The dykes are predominantly pre-
ore concentrated in the apical and marginal parts of
the intrusive massifs, usually in the host rocks.

The largest fractured structure within the ore
field is the Zod-Tutkhun fault (or a series of subpar-
allel upthrusts, upthrust-shifts) of north-west strike,
which coincides with the general orientation of the
folded structures and can be observed for tens of
kilometres (Baba-zadeh, 1975; Konstantinov et al.,
1984). The dislocation was activated in Eocene to
Pliocene, which led to the intrusion of intrusive

masses of the Gazikhanli-Zergulu complex. The
fault is accompanied by intersecting ore-bearing
fractures bearing traces of active hydrothermal alter-
ations, which are reminiscent of listvenites (zones
closest to the fracture cavity) in the body of the in-
trusion and in the host volcanogenic-sedimentary
rocks. They usually contain ore bodies.

Large dislocations, folded forms and smaller
fracturing, which are observed in the ore field are
characterized by a close relationship causing a wide
occurrence of general fracturing.

The industrial ore bodies of the field are repre-
sented mainly by hydrothermally altered gold-bearing
zones demonstrating many variations depending on
the types of host rocks, the composition of ore fluids,
spatial position, fluid/rock ratio, etc. (Li et al., 2022).
Active deformation and high fluid pressure promote
interaction of the fluid with the rock and formation of
quartz veins (Phillips, 2022). The main part of the
metal is contained in quartz veins in the contours of
ore zones. According to the author, gold is deposited
mainly by reduction and sulfidation of the host rocks.
Most often, these veins are confined to shear cracks in
the bodies of granitoid massifs. Their length is 100-
200 m, rarely up to 400-500 m, thickness 15-20 cm
and more. Rich accumulations of pyrite, molybdenite,
fahlore, etc. have been observed in separate quartz
veins. The occurrence (Gizilitan) is also associated
with a volcanic pipe (Babazadeh et al., 2003), gold-
bearing throughout the entire cross-section, contain-
ing Ag, Mo, Cu, Pb and Zn. The pipe was observed to
a depth of 340 m.
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Fig. 1. 1 — Syncline axes; 2 — Gazikhanlichay tectonic zone; 3 — gold-bearing zones of north-eastern strike; 4 — gold-bearing zones of north-
eastern strike (near latitude); 5 — gold-bearing zones of north-eastern strike (near meridional); post-mineral fault planes of northeast strike
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There are about 10 gold-bearing areas (Ga-
zikhanli, Aghzibir, etc.) from east to west differing
in the nature of mineralisation and localized in
rocks of different stratigraphic levels. Gold occurs
in 3 forms: native, finely dispersed in quartz and
isomorphic impurity in sulphides and sulfosalts.
The largest amount of gold is finely dispersed in
quartz, as well as isomorphic impurity in sulphides
(Babazadeh, 1975; Babazadeh et al., 2003; Volkov
etal., 2011; Volkov et al., 2018).

The field belongs to the class of sulphidic epi-
thermal gold ore quartz-gold-sulphide formation.
The span of mineralisation is approximately 300-400
m to 500 m from the daylight surface at a depth.

The Tutkhun field like the Zod has a similar tec-
tonic setting and geological characteristics with typ-
ical orogenic gold fields of the North-East of Russia
(Shkolnoye), Eastern Transbaykal (Talatuy), Eastern
Kunlun (China), Mergui (Myanmar), Canadian Ap-
palachians of the Baie Verte Peninsula (Canada),
etc. (Volkov et al., 2011; Piercey et al., 2021; Gong
et al., 2023; Hlaing et al., 2021).

The Zod ore field is located on the watershed
of the Zangezur Range along the border of Armenia
and the Kalbajar region of Azerbaijan covering the
spurs and summit of Mount Misgainakh. The total
area occupied by the ore field is 30-35 km?. In ac-
cordance with the boundary line, a major part of the
field (about 73%) is located in the territory of

Azerbaijan. The ore field is located in the obducted
basite-ultramafic complex of the Lesser Caucasus
suture zone activated in the Neogene. As a result,
crystalline schists of the Precambrian basement and
rhythmically early Senonian layered volcanogenic-
sedimentary deposits are raised to the surface (Fig.
2). The allochthonous block composed of serpen-
tinised ultrabasic rocks and gabbroids is intensively
fragmented and complicated by granodiorite
porphyry dykes intruding into it (Baba-zadeh et al.,
2020).

The field is also located in a distinctive block
limited on all sides by faults and, in turn, dissected
into a number of tectonic blocks — sections limited
by faults (Amiryan, 1984; Babazadeh, 1975; Baba-
zadeh et al., 2003; Baba-zadeh et al., 2020; Konstan-
tinov et al., 1984; Melikyan, 1977).

The most significant is the raised Central block.
This area is almost entirely located on the territory
of Azerbaijan.

The main ore-concentrating structure is the Zod
sublatitudinal fault along which tectonic displacements
occurred repeatedly. The latter led to strong processing
of ultrabasic rocks, gabbroids and other rocks, which
indicates that this structure is continuous.

The Ketidag and Zod-Tutkhun tectonic sutures
are associated with the Zod fault accompanied by
crushing zones and metasomatic new formations
with gold ore mineralisation.
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Fig. 2. Geological map (in part schematic) of the Zod ore field (according to data of the Zod geological party). 1 — Coni-
acian-Maastrichtian limestones and marls; 2 — basalts, their lava breccias and tuffite; 3 — dykes of granodiorite porphyry;
4 — quartz diorite; 5 — gabbro; 6 — amphibolite; 7 — serpentinized peridotite; 8 — fractures; 9 — ore-bearing zones
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The Zod gabbroic massif (Martirosyan, 1990),
which occupies the central axial position in the tectonic
wedge and occupies more than 50% of its total area also
plays a significant role in ore formation. The confine-
ment of industrial mineralisation (Melikyan, 1977; Ba-
ba-zadeh u np., 2024) to linearly elongated plates of
ultrabasic rocks enclosed between contacts of gabbroids
is quite characteristic here. The persistent contact band is
represented by sublatitudinal extended zone of pre-ore
quartz-carbonate metasomatites-listvenites and listve-
nite-like rocks with gold ore mineralisation marking the
Zod fault. It is associated with the veinlet-impregnated
type of mineralisation (mineralised gabbro).

Gold mineralisation ore bodies are consistent
along the strike and dip and are represented by vein
zones, lens veins and veins of quartz with sulphide
mineralisation. Stockwork bodies of impregnated
and veinlet ores in metasomatite, sometimes beyond
them are no less important. The gold content in them
is high — from 1.5-2 to 4-5 g/t and more. The devel-
opment of ore column is typical in the most inten-
sively tectonically processed areas characterised by
the greatest thickness of ore bodies and high metal
content in them (bonanzas).

Ores are characterised by a complex, multi-
component composition (Amiryan, 1984). Useful
components of ores are gold, silver, tellurium, bis-
muth, copper and zinc; harmful impurities are arsenic.
Gold and silver are of industrial importance. The
overwhelming amount of gold (95.98%) occurs in
free form, in intergrowths and compounds with tellu-
rium. Dispersed gold is concentrated in pyrite, and
large native gold is associated with sulphides, tellu-
rides and vein minerals.

The deposit contains zones of exceptionally high-
grade gold mineralisation (ranging from 840 to 953
g/t), with an average gold content of 9.24 g/t, silver at
15.67 g/t, and tellurium at 30.9 g/t. The Au\Ag ratio is
approximately 1:7. Tellurium represents a significant
accessory element within the ore, occurring predomi-
nantly as discrete telluride minerals, which suggests a
notable geochemical enrichment and potential genetic
linkage to a telluride-bearing epithermal system. The
ores belong to the gold-quartz-tellurium formation
type (Amiryan, 1984). Post-Lower Oligocene-Lower
Miocene age of mineralisation is allowed (Baba-
zadeh et al., 2020).

The vertical extent of mineralisation is determined
at 500 m from the daylight surface taking into account
the values of ore-bearing intensity by the hanging wall
and footwall of ore bodies. The basic-ultrabasic com-
plex has undergone irregular greenstone alteration
(amphibole-quartz-albite-epidote association). The Zod
shows some similarities to ancient fields in greenstone
belts, such as Kirkland Lake and Hollinger in Canada
or Nosquil in California (Nekrasov, 1988).

The Soyudlu ore field lies to the east and
southeast of the Zod field covering the basin of the
river of the same name in the upper reaches of the
Levchay River (left tributary of the Terter River)
and the Sariyal-Heydari watershed between that
river and the Terter River.

More than 20 gold-bearing zones of hydrother-
mally altered rocks have been observed here repre-
senting a set of lenses and lens-veins of listvenites
and controlling by northwestern-oriented disloca-
tions. Their sizes fluctuate from the first hundred
meters to several kilometres reaching 5-6 km and
more with thickness from 2-15 to 40-50 m.

Unlike the Zod ore field, the development inten-
sity of ore-concentrating faults of submeridional
strike decreases within the Soyudluchay area and a
system of echeloned low-amplitude fractures (East-
ern-Poludlu, Gunashli, etc.) of north-eastern direc-
tion occurs. According to geological explorations,
the Zod gold-localizing structure passes to the left
slope of the Soyudluchay River and can be observed
with representative parameters of gold mineralisa-
tion at a distance of more than 1 km.

The data, mainly geological and structural, as well
as distinctive linear geophysical anomalies in combi-
nation with points of primary gold content and placer
signs of gold suggest that the gold-concentrating
zone, which is not quite clearly expressed on the sur-
face can be observed at least 2 km to the west.

This is confirmed by the intersection of gold-
bearing intervals that exposed ore zones (Au —2.5-11.0
g/t). Further, this zone called Zod-Soyudlu (Baba-
zadeh et al., 2003) is intersected by borehole No. 14
with a shaft length of 12.3 m (in the interval of 129-
141.3 m) and an average gold content of 3.2 g/t in the
eastern direction. A straight shaft of a driven adit at a
depth of 558.0-585.8 m intersected a gold-bearing in-
terval with a thickness of 27.8 m and a gold content of
10-42 g/t in the same area.

According to the set of facts, mainly geological
and structural, the possible eastern continuation of
the Zod gold-bearing zones passes along the left
slope of the Soyudluchay River (Baba-zadeh, 1975;
Baba-zadeh et al., 2003).

A somewhat hidden connection (through quartz-
sulphides of the vein-veinlet zone in siliceous shale
rocks and serpentine schists) between the Damir-
chidam gold-bearing zone and the Gonur zone is also
suggested. This means that against the background of
the general dispersion of gold with the formation of
local concentrations in gold occurrences, it is very like-
ly that we are dealing with a large Zod-Damirchidam
gold-concentrating structure characterised by almost
ubiquitous gold mineralisation with localisation of sig-
nificant concentrations in separate areas.
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Fig. 3. The arrangement of the Soyudluchay group of gold ore objects. 1 — gold ore fields (a), occurrences (b) (red dots): 1 — Zod
(field), 2 — Zod (occurrence), 3 — Gonur, 4 — Soyudluchay; 5 — Heydari, 6 — Damirchidam, 7 — Istibulag, 8 — Gamishli; 2 — chromite
field (Heydari) (rectangle dots); 3 — placer gold aureoles; 4 — tectonic faults (the main ones: 1 — Murovdagh and 2 — Karabakh); 5 —
axis line of the Almali-Heydari anticlinal fold. A — Murovdagh uplift; B — Toraghachay trough; C —Karabakh uplift; D — Saribaba

trough; E — Kalbajar superimposed trough

The Agduzdag field of gold-quartz formation was
formed in a different geodynamic regime. It is located
in the middle and upper reaches of the Zerchay and
Zaylikchay rivers (left tributaries of the Terter River)
on the border of Azerbaijan and Armenia (Fig. 3).
The geological and tectonic position of the ore field
determined its block structure (Babazadeh, 1975; Ba-
ba-zadeh et al., 2003; Ali-zadeh, 2003; Kostenko et
al., 2001, Prokofiev et al., 2007), which are enclosed
between the deep Lachin-Bashlibel fault of the north-
western direction and its southern branch — the
Delidag fault of the same strike. The block is bounded
by the Terter submeridional fault from the east, which
is a system of extension fracture-rupture. Stretching
along the valley of the Terter River, the fault zone
covers a strip about 2.0-2.5 km wide and is represent-
ed by multiple mineralised vein formations, densely
intersecting the Middle Eocene volcanogenes along
the southern border of the Agduzdag ore field. These
rocks are dislocated in a series of crushed folds, com-
plicated along the limbs and in the axial parts by re-
verse dislocations extending in a near-meridional di-
rection (Fig. 4).
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The structural bar of the ore field is the
Ketidag and Shirvan deep faults of meridional di-
rection with steep dip angles (70-85°), which are
slightly inferior in prevalence to the zones of lati-
tudinal and diagonal (mainly northwestern) strikes.
There is a complex junction of the Shirvan, Ketidag
and Agduzdag tectonic sutures to the east of the
Terter orocline.

The zones of the mentioned faults are obvious-
ly observed in geophysical fields. The results of
geophysical data suggest that the system of meridi-
onal dislocations exposing the ore-concentrating
structure affects subcrustal depths. Meridional dis-
locations are partially deciphered in space images.

Another, no less significant Ketidag fault
stretches along the Zangezur ridge starting from
the Agduzdag field in the south to the Zod field in
the north. The surface of its fault dips either to the
southeast or to the northwest at steep angles of 60-
80°. The dislocation forms three smooth foldings
on the surface from which a number of small
feathering fractures of south-eastern strike extend

(Fig. 4).
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Fig. 4. Scheme of the tectonic structure of the Agduzdag ore field. The ore field is hatched. 1 — Garanlyg-Baghirsag -
Garaaghaj anticline; 2 — Terter transverse anticline; 3 — Gurbaghalichay anticline; 4 — Goshabulag anticline; 5 — Zeylik
anticline; 6 — Khanurli anticline; 7 — Ketidag syncline; 8 — Komurdag syncline; | — Terter fault; Il — Shirvan reverse
fault; 111 — Zeylik reverse fault; IV — Garaaghaj fracture; VV — Gurbaghalichay fracture; VI — Goshabulag fracture; VI
— axis and direction of plunge of anticlinal (a) and syncline (b)

The Agduzdag fracture (zone No. 3) is located along the watershed ridge. The fracture is confined
250-300 m west of the elevation point of 3335.6 m to a gold-bearing quartz vein accompanied by later
and can be observed at a distance of 1.3 km almost  quartz and quartz-carbonate veinlets (Fig. 5).
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Fig. 5. Morphology of quartz-ore bodies of the Aghduzdagh gold ore field
1 — rhyolites and rhyolite-dacites (Mio-Pliocene); 2 — kaolinized and silicified andesite (Middle Eocene); 3 — andesite and
andesite-dacite tuff-breccias, 4 — rhyolite dyke; 5 — syenite-porphyry dyke; 6 — ore bodies; 7 — fault-type tectonic frac-
tures; 8 — dip angle
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Exploration and prospecting works have identi-
fied more than one hundred silicified, kaolinized,
and sometimes ferruginous-sulphide zones, usually
healed by subvolcanic bodies (rhyolite dikes and
lenses). The degree of hydrothermal alteration and
gold ore mineralisation decreases gradually with
distance from the selvedge part of the dykes.

Gold is not observed macroscopically, gold par-
ticles of 0.1-0.3 mm in size and light yellow in col-
our are rarely observed (Babazadeh et al., 2003;
Volkov et al., 2018; Alizadeh, 2003).

The main mineral of the veins is inequigranular,
predominantly fine-grained quartz up to chalcedony
(95-98%) saturated with fluid inclusions. The share of
ore minerals represented by pyrite, chalcopyrite, sphal-
erite, galena, magnetite, native gold, altaite, actinolite,
rutile, etc. accounts for 2-3% of the total mass of ore.

Ore mineralisation is often confined to areas of
quartz saturated with fluid inclusions. Inclusions,
which are trapped in minerals, are classified as pri-
mary, primary-secondary and secondary. Microin-
clusions from minerals are represented by essentially
liquid phase with an insignificant content of gas.
Homogenization of these inclusions occurred in the
liquid phase, which shows the hydrothermal nature
of ore formation. The abundance of gas-liquid inclu-
sions in minerals characterised by insignificant sizes
provide to some extent additional data on the near-
surface conditions of their formation at low and me-
dium temperatures (340-180°C) with insignificant
lithostatic pressure up to 200 atm.

The study provides insights into the genesis of
orogenic gold ore fields in the Lesser Caucasus, with
a particular focus on the Tutkhun ore field, empha-
sizing its structural controls, metallogenic evolution,
and tectono-magmatic setting within the broader
regional geodynamic context. Most researchers point
to a close connection between gold ore mineralisa-
tion and the complex of volcanic-plutonic rocks of
the Gazikhanli-Zergulu massif. First of all, such a
connection is evidenced by the analysis of the distri-
bution of impurity elements in the composition of
rocks at all stages of massif formation in different
facies of altered rocks and within the zones of gold
ore mineralisation. All the above-mentioned rocks
are characterized by a certain complex of through
impurity elements among which Be, Se, Mo, Cu,
Ag, Co, Au, Te and others occur constantly in above
Clarke contents from 2 to 5-10 times. Moreover,
each of the above-mentioned elements experiences a
certain tendency in concentration or dispersion dur-
ing the process of evolution of the massif rocks,
their post-magmatic alterations and during the for-
mation of mineralised zones. Comparative data on
the content of the dispersed gold in rocks of the
Gazikhanli-Zergulu massif of different formation

10

times show that it accumulates gradually in rocks of
later intrusive phases along with an increase in the
content of volatile compounds in the same rocks. A
close temporal connection between the dykes and
ore zones formed under the preserved deformation
plan is also observed. The close connection between
them is also indicated by the similar complex of su-
perimposed minerals in the composition of the dykes
and the hydrothermal-metasomatic complex of min-
erals in the composition of the ore zones excluding
the late complex of sulphides of the ore stage and
the gold mineralisation.

A similar tectonic setting is also observed in the
Zod and Soyudlu gold ore fields located 50-60 km to
the north in the same tectonic zone of the Saribaba
trough.

Besides the above, it should be stated that most
genetic on orogenic gold fields that are associated
with near-surface or magmatic-hydrothermal fluids
are currently refuted from the point of view of the
global mineral system model (Groves et al., 2020).
The model of orogenic gold system supports a
source of metal and fluid in the geological condi-
tions in which mineralisation occurred and is appli-
cable only to three of the twelve fields studied
(Meyer, 2023). All other fields were formed most
likely from a crustal source, which supports the crus-
tal metamorphic model (Meyer, 2023).

Conclusion

The fault network of the region exhibits a well-
organized structural framework characterised by dis-
tinct sublatitudinal, northwestern, and submeridional
dislocation systems. The primary ore-controlling
structures include the Agduzdag-Zod, Zod-Tutkhun,
and Ketidag systems, each displaying key diagnostic
features typical of this class of structures:

a) Association with long-lived linear fault sys-
tems, which have undergone multiple episodes of
tectono-magmatic reactivation;

b) Anomalous landscape and structural-material
heterogeneity resulting from intensive block fracturing,
high-strain fault tectonics, the accumulation of nodes
of long-term endogenous activity, and an increased
concentration of igneous complexes of varying ages;

c) A diverse range of lithological formations
and a broad temporal spectrum of mineralisation
marking the most structurally stressed zones within
ore-bearing fault systems.

Several key characteristics define the gold ore
fields in the region:

1. Hypogene gold mineralisation is spatially con-
trolled occurring in specific structural settings either
in dome-shaped exposures or, conversely, in depres-
sions within subvolcanic and hypabyssal granitoid
bodies of the Late-Middle Eocene intrusive complex.
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2. Significant occurrences of both ore and non-
metallic mineralisation are localized within the exo-
contact and endocontact zones of intrusive bodies.
Due to the highly developed fractured nature of the
host rocks, mineralisation is preferentially concen-
trated within spatially persistent northeast-trending
fractures.

3. The ores are compositionally complex and
exhibit a multi-stage formation history.

4. Ore bodies are classified into distinct struc-
tural types:

nor fractures with diagonal, longitudinal, and trans-
verse orientations (Agduzdag type).

A key exploration criterion of gold mineralisation
in adjacent areas of the Central Caucasus Segment of
Azerbaijan is the close structural relationship between
gold-bearing veins and dyke intrusions associated with
granitoid intrusive complexes. These magmatic and
post-magmatic features, which are formed within simi-
lar temporal and structural frameworks, tend to utilize
the same ore-controlling fault systems.

The most promising areas of gold mineralisation

a) Those developed along steeply dipping
thrust-shift faults and low-amplitude strike-slip
faults oriented parallel to the axial plane of a
major anticline and the longitudinal weld of a
deep-seated fault (Zod, Soyudlu type);
b) Those controlled by steeply dipping intersect-
ing fractures within host rocksoccurring primar-
ily along fractures without significant displace-
ment (Tutkhun type);
¢) Those forming as an interconnected network
of veins and veinlets developed along echeloned mi-

are those hosting Paleogene-Neogene intrusive for-
mations petrochemically related to the gabbro-
monzonite-granodiorite series. These favorable zones
are typically located at the margins of intrusive rock
outcrops, where they dip beneath porphyritic volcanic
rocks, argillites, and limestones of the Upper Creta-
ceous stratigraphic sequence. In most cases, these pro-
spective areas are closely associated with subvolcanic
facies rocks (monzonite-porphyrites) suggesting a
strong spatial control of ore-bearing zones by the high-
est (near-surface) levels of intrusive massifs.
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PEI' HOHA.JI!;HLIFI CTPYKTYPHbII KOHTPOJIb PASMEIIEHUS PYIHBIX MECTOPOXIEHUAA
B ABEPBAUJUKAHCKOM CE'MEHTE HEHTPAJIBHOI'O KABKA3A: HCCJIEJOBAHHUE POJIN
JJIMTEJBHO PA3ZBUBAIOIINXCA TEKTOHUYECKHUX JUCJIOKALIUA

Baba-3age B.M.., Agayanaesa II1.®."", Hospysosa C.P.!, Beauen A.A.2, U6parumos JI.P.?
Bakunckuii F'ocyoapcmeennoti Ynueepcumem, Aszepbaiioxcar
AZ1148, baxy, yr. akao. 3axuoa Xanunosa, 33
2 Asepbatiosicancras mMeacoyHapooHas 20pHodobvleaiowas Komnanus, Asepbatiodcan
AZ1065, baky, yn. HUsmup,2, Hyatt 6awmns 2, smaowc 3
Aemop, omeeuaiowuii 3a nepenucky. shakhla.a@gmail.com

Pe3rome. Baxuelieii 0cOOEHHOCTBIO IIEHTpanbHOIT yacTn Masoro KaBkasa siBiseTcst CBsi3b OpYJCHEHHS C PYIOKOHICHTPHPY-
IOIIMMH CHCcTeMaMu HapymeHuid. OHY NpezcTaBiIeHbl IUPOKIMHU CeBepO-3ala HOro IIPOCTUPAHUS 30HAMH pa3sioMoB. B ux mepece-
YEHHHU C 30HAMHU MEPHIHMOHAIBLHOTO MPOCTHPAHMS JIOKAIN3YIOTCS KpynHbIe pyaHble mois (3oackoe, TyTxyHckoe u 1p.). Beinensior-
Cs TaKXKe IIMPOTHBIE ¥ CEBEPO-BOCTOYHBIE 30HBI PETHOHAIBHON TPEIIMHOBATOCTH, KOTOPBIE OKa3bIBAIOT BIMSHUE HA MO3ULHUIO PY/I-
HBIX ToJiel. B cTpoeHmm mociemHuX BaskHAs POJIb NPHHAUISKUT JIOKATHHBIM KOHIIETPUYECKHM CTPYKTypaM 30ACKOTO PyIHOTO
TIOJIA, CHITPABIIUM Ba)XXHYIO POJIb B JIOKAJIHM3AIMN 30JI0TOTO opyAeHeHns. Cpenu TIaBHBIX (aKTOpOB, ONMPEASNSIONINX HO3UIUI0 Me-
CTOPOX/ICHUSI — PHYPOIEHHOCTh €r0 K rab0pOBOMY MacCHBY, 3aHMMAIOIIEMY HEHTPAIbHYIO MO3UIUIO B TEKTOHHIECKOM Y37€, a
TaKOKe K JIMHEIHO BBITAHYTOH KOHTAKTOBOH IOJOCE IUIACTHH TUIepOa3nToB 1 rabbponnos. B CoIOTIMHCKOM pyAHOM MOJE HHTEH-
CHBHOCTbB Pa3BHUTHS PYJOKOHIIEHTPHUPYIOLIMX Pa3IOMOB OJIM3MEPUIHOHAIBLHOTO TIPOCTUPAHUS 00YCIIOBIICHA CHCTEMOW SIIEIOHUPO-
BAaHHBIX MaJIOAMIUIUTYIHBIX Pa3spbIBOB € PE3KO O6OFaU_leHH]>IMI/I Y4yaCcTKaMu OpyJACHEHUA C HanOOJBIINMH MOIITHOCTSAMHU PYAHBIX TEJI
Y BBICOKMMH COJICp)KaHUSIMU B HUX MeTailia, o0pasyronx 6oHaHubl. B TyTXyHCKOM pyAHOM I0Jie 30JI0Tass MUHEPATH3alHs JOKa-
JIM3YETCA B Y3KUX U INPOTSHIKEHHBIX 30HAX UHTEHCHUBHO HU3MEHEHHBIX IIOPOJ IPAHUTOUIAHOTIO KOMIUIEKCA M €ro 5K30KOHTAKTOBBIX
OpeoJIoB, KyJa MPOHUKAIOT OOWMIBHEIE TAalKH, HanOoJiee MO3HNE WICHHl MHTPY3UBHBIX 00pazoBaHHi. CBoeoOpa3ue BEISIBICHHBIX
Te0JIOr0-CTPYKTYPHBIX OCOOEHHOCTEH OpyAeHEeHHs Ha ATTy3/arckOM MECTOPOXKACHHH, YETKOE U XapaKTepPHOEe UX MPOSBICHHE T103-
BOJIMUIM BBIJICIIUTH CJIOXKHYIO IITOKBEPKOBYIO (hOpMy pyTHOTO Tella, KOMOMHUPOBAHHYIO M COUCTAIONIYIO B ceOe OTAETbHBIE CTPYK-
TypHEIE JIeMEHTHL. BechbMa MHTEpecHO! CTPYKTYpOH IpeacTaBisieTcss TPHEANHAs CIOXKHAs CHCTeMa HapyIIeHHH, ciaraomas 30/1-
TyTxyH-Aray3aarckuii 670K, B pe3yJIbTaTe COWICHEHHs KOTOPBIX 00pa30BalICs CIOKHBII TEKTOHHYECKHH y3€J FeTePOreHHOTO CTPO-
€HHMsI, OKA3aBIIMICSA apeHOi pa3BUTHS MOJNMITAITHOTO PYA000pa3yIoIIero mpouecca. BIIBUHYTHIE MMOJOXKEHHST OTKPHIBAIOT HOBBIE
BO3MOXXHOCTH JUIsl IPOTHO3a 30JI0TOTO OPY/JCHEHUs Kak B Ipesesax LeHTpaibHoil yacti Manoro KaBkasa, Tak 1 B I0r0-BOCTOYHOM
4aCTHU PETUOHA, OTIMYAIOIUXCA CXOAHBIM I'€OJIOTHYCCKUM CTPOCHUEM.

Knrwouegvie cnosa: Manviii Kaskas, pyooxonyenmpupyiowue cmpykmypbl, pyoHoe noie, 21yOuHHbLL pasiom, 3010mo, 0aliKd,
2uopomepmanbHoe usmMeHeHue
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MORKOZI QAFQAZIN AZORBAYCAN SEQMENTIND® FiLiZ YATAQLARININ YERLOSMOSINDOKI
REGIONAL STRUKTUR NOZAROT: UZUN MUDDOT iNKiSAF EDON DISLOKASIiYALARIN TODQIiQi ROLU

Babazada V.M.%, Abdullayeva S.F., Novruzova S.R.%, Vsliyev A.9.2, ibrahimov C.R.?
1Baki Déviat Universiteti, Azarbaycan
AZ1148, Baki sah., akad.Zahid Xalilov kiic., 33
2Azarbaycan Beynolxalg Madan Sirkati
AZ1065, Bak: soh., Izmir kiic., 2, Hyatt giillo 2, martaba 3
*Yazismalara masul: shakhla.a@gmail.com

Xiilasa. Kicik Qafqazin markozi hissosinin mithiim xiisusiyyati filizlogmonin filizi konsentrasiya edon pozulma sistemlori ilo
baglihigidir. Onlar simali-gorb istigamotli qirllma zonalar1 ilo tomsil olunmuglar. Bu sistemlorin meridional istigamotli zonalarla
kosigsmosi iri filiz sahslorinin (Zod, Tutxun vo s.) lokallagmasina sobob olmusdur. Enlik vo simali-gorq istigamatli regional ¢at
zonalar1 da ayrilir. Qizil filizlosmosinin lokallasmasinda Zod tektonik qovsagi miihiim rol oynayir. Yatagin movgeyini tayin edan
osas faktorlar: filiz qovsaginda baslica yer tutan qabbro massivi, habelo kontakt zolagda hiperbazitlorlo gabbroidlorin xatti uzanmis
plastinloridir. Soyiidli filiz sahoesinds konsentrasiya edsn pargalanmalarin inkisafinin intensivliyi simali-sorq istigamatli kigik
amplitudali esolonlagmis pozulma sistemlorilo toyin edilir; pozulmalarin filizlogsms ilo zonginlogmis montagalorinds boyiik qalinliglt
filiz kiitlolori omalo golmisdir; onlarda metalin miqdari yiiksokdir, bir sira hallarda bonantslar yaranmisdir. Tutxun filiz sahssindo
diggati calb edon xiisusiyyst granitoid kompleksinin vo onun ekzokontakt oreolunda hidrotermal doyismis siixurlarda ensiz vo bdyiik
mosafoyo uzanan qizildasiyan minerallagma zonalarinin askar edilmosidir. Intruziv amalogalmolorin on gec iizvii olan daykalar bu
zonalara niifuz etmigdir. Agduzdaq yataginin da 6ziinomoxsus geoloji-struktur xiisusiyyati vardir; miirokkob, bir név ayri-ayr
struktur elementlorin vohdati, stokverk formal filiz kiitlosinin amolo galmosino do imkan yaratmigdir. Zod-Tutxun-Agduzdaq
blokunun omalo gotirdiyi miirokkob pozulma sistemlari vo onlarin tizvlesmosi noticasindo heterogen monsali tektonik qovsaq
yaranmisdir; o, cox marholali filiz emalogalmo prosesinin inkisaf arenasi olmusdur. Iroli siiriilon iddialar istor Kicik Qafgazin
morkazi hissasinds, istarss do bu srazinin geoloji qurulusu ilo farglonon conubi-sarginds, qizil filizlasmasinin prognozlagdirmasina
genis imkanlar yaradir.

Agar sézlor: Kicik Qafqaz, filiza nazarat edoan strukturlar, filiz sahasi, darinlik qurilmasi, qizil, dayka, hidrotermal dayisma
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