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Summary. Mud volcanism is widespread in Azerbaijan, with over 300 land- and offshore mud 

volcanoes. These volcanoes are associated with oil and gas fields, and many of them are currently ac-

tive. The Shikhzahirli mud volcano is located west-northwest of Baku, in the Shamakhi-Gobustan re-

gion, and is one of the world's active mud volcanoes. From 1844 to 2025, there were approximately 

25 major eruptions. The last volcano eruption occurred on January 9, 2021 in three phases. The long-

est was the third phase, which lasted 7 minutes. Geoelectrical measurements, consisting of the vertical 

electrical sounding (VES) method, were performed for the first time in the Shikhzahirli mud volcano 

occurrence, aiming to evaluate the near-surface mud chambers, as well as to track the feeder channel. 

The VES measurements indicate that within the first 50 m below ground surface, no shallow-depth 

accumulation chambers occurred. The eruption triggered by gas accumulation appears to branch in the 

near-surface region; in one location, the upward migration path is almost vertical, whereas in others it 

is slanted. As a result of investigations, it was found that the volcano most likely has two vents located 

at the hinge of an anticline. The rocks in the geological section of the study area have been found to 

have relatively high moisture content. The probable thickness of the volcanic breccia is estimated to 

be consistent with the depth of the bedrock surface, which ranges from 135 to 150 m. Proposed multi-

directional faults, presumably formed because of a mud volcano eruption, were identified. 

 

© 2026 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.  

 

Introduction 

Mud volcanism is widespread in Azerbaijan: there 

are over 300 mud volcanoes (Aliyev et al., 2015; 

Yakubov et al., 1971) on land and offshore. These vol-

canoes are associated with oil and gas fields, and most 

of them are currently active. The Shikhzahirli mud vol-

cano located in the Shamakhi-Gobustan region is one 

of the most active volcanoes in the world (Aliyev, Bay-

ramov, 1999, 2000; Alizadeh et al., 2016; Kokh et al., 

2017). From 1844 to 2025, there were approximately 

25 major eruptions. The location map of the Shikhza-

hirli mud volcano and effusion of volcanic breccia are 

shown in Fig. 1 and Fig. 2, respectively.  

Mud volcanoes observed in Azerbaijan pose se-

rious problems due to the negative consequences 

they cause, but since they are unstable and unpre-

dictable phenomena, it is highly desirable to better 

understand their activity to prevent possible casual-

ties: large mud flows and flames that can sometimes 

accompany an eruption. 

Since the Shikhzahirli mud volcano is one of the 

active volcanoes and is unique in terms of the large 

volume of erupted mud flow and the composition of 

emitted gases, it is necessary to study its area in de-

tail using deep geophysical measurements.  

The aim of this study is to investigate the elec-

trical properties and trace the feeder channel of the 

Shikhzahirli mud volcano using geoelectrical survey 

(vertical electrical sounding, VES) (Fig.1).  

http://www.journalesgia.com/
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Fig. 1. The location of the Shikhzahirli mud volcano (blue triangle). 

AP – The Absheron peninsula, NCF – The North Caspian Fault, MCT – The Main Caucasus 

Thrust, LCT – The Lesser Caucasus Thrust, WCF – The West Caspian Fault  

 

 
 

Fig. 2. The Shikhzahirli mud volcano. Effusion of volcanic breccia (Aliyev, Yetirmishli, 2021) 

 

Geological and geodynamic background 

The Shikhzahirli mud volcano is located in the 

Shamakhi-Gobustan depression zone of Azerbaijan. 

The deepest eastern part of the Shamakhi-Gobustan 

depression, filled with shallow-water Pliocene sedi-

ments, merges with an area of the same sediments 

on the Absheron Peninsula and, together with the 

latter, forms the Absheron-Gobustan periclinal de-

pression, which forms the northwestern rim of the 

vast and deep South Caspian Basin (Khain, 1984). 

In Gobustan, it is distinguished by the develop-

ment of the Paleogene and Miocene deposits at the 
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surface and by the almost strictly latitudinal orienta-

tion of its folds with isoclinal and even imbricated 

structures. The Absheron deposits are widespread in 

the Shamakhi-Gobustan region. They contribute to 

the construction of structural units of various shapes 

and are dislocated with varying degrees of intensity. 

Most mud volcanoes are concentrated in areas 

that experienced prolonged subsidence not only dur-

ing the Quaternary but also during previous geologi-

cal periods: the Lower Kur Depression, the Ab-

sheron Pericline and Shamakhi-Gobustan Foredeep, 

and the South Caspian Basin. Mud volcanoes are 

widespread in all these depression zones, indicating 

strong manifestations of oscillatory, folding, and 

faulting movements during the Anthropogenic peri-

od (Kadirov, Mukhtarov, 2004). The primary cause 

of mud volcanism was negative oscillatory move-

ments combined with folding and faulting move-

ments (Ali-Zade, 1987; Kadirov et al., 2005). A geo-

logical map of the Shikhzahirli mud volcano area is 

shown in Fig. 3. 

Figure 4 illustrates the velocity data for global 

positioning system (GPS) sites within the area en-

compassing the western and southern shores of the 

South Caspian Sea along with the distribution of 

mud volcanoes (Kadirov et al., 2008; Kadirov, Safa-

rov, 2013; Kadirov et al., 2014, 2024). 

On a large scale, the GPS velocity field shows 

the northeastward motion of the Caucasus region 

and its neighboring areas relative to Eurasia, south 

of the Main Caucasus Thrust Fault (MCT). It is 

noteworthy that significant reductions in site velo-

cities and clockwise rotation are observed between 

sites west of the West Caspian Fault (WCF) in the 

Kur Depression and Talish region, and sites locat-

ed to the east of the WCF within the Absheron 

Peninsula. The observed decrease and disparity in 

GPS vector directions indicate elevated strain ac-

cumulation rates of approximately 6 millimeters 

per year in the southern direction towards the Ab-

sheron Peninsula. Furthermore, GPS-derived mo-

tions on the northern slope of the Greater Cauca-

sus and along the Caspian coast in Azerbaijan 

north of the Absheron Peninsula suggest the pres-

ence of south-dipping thrust faulting along the 

North Caucasus. This thrust faulting is characte-

rised by a southward inclination within the Ab-

sheron Peninsula and continues inland from the 

Caspian coast, traversing the peninsula in a wester-

ly direction before terminating at the Caspian Sea. 

 

 
 

Fig. 3. Geological map of Shikhzahirli mud volcano location area (Aliyev et al., 2015) 
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Fig. 4. GPS velocities with respect to Eurasia for the eastern AR-EU collision zone. Yellow stars show 1139, 

M7.3 Ganja; 1902, M6.9 Shamakhi; 1988, M6.8 Spitak and 1991, M7.0 Racha earthquake epicenters. Blue ar-

rows indicate Azerbaijan GPS sites (Kadirov et al., 2024), green arrows stand for the Iranian GPS sites (Raeesi et 

al., 2017), Red arrows show the Armenian GPS sites (Karakhanyan et al., 2013), Yellow arrows demonstrate 

Georgian GPS sites (Sokhadze et al., 2018), White arrows display the Russian GPS sites (Milyukov et al., 2015), 

Black arrows are velocities from Reilinger et al., (2006). Orange triangles show the mud volcanoes. 
 

Furthermore, the GPS vectors in the region, specifi-

cally in the Absheron Peninsula and along the west-

ern Caspian coast, exhibit a pronounced eastward 

motion. This eastward shift is interpreted as the re-

sult of a left-lateral strike-slip mechanism acting 

within this segment of the fault. 

Contractions are observed in the Greater Cauca-

sus, Gobustan, the Kur Depression, the Nakhchivan 

Autonomous Republic, and the areas bordering Iran. 

The contraction axes show that crustal shortening in 

the Greater Caucasus region occurs in a north-

easterly direction, with the shortening in the Shama-

khi region (MEDR) being nearly submeridional. The 

deformation rate between the KURD (Kurdemir) 

and MEDR (Madrasa) GPS points is ~16 x 10-8/yr. 

 

Geophysical surveys. Methodology and in-

terpretation of field work 

As noted above, comprehensive field geophysi-

cal surveys were conducted along five profiles by 

the electrical prospecting method using a four-

electrode symmetrical AMNB array. 

It should be noted that electrical prospecting us-

ing the vertical electrical sounding (VES) method 

was conducted in this area for the first time. 

As it is well known, the modern VES theory is 

based on the Schlumberger mathematical model. It 

allows calculating the apparent electrical resistivity 

(ρa) of a multilayer medium with horizontal interfac-

es, depending on the specific electrical resistivity 

(ρs), the thickness of the individual layers, and the 

size of the VES survey setup. However, using this 

model precludes the possibility of a definitive solu-

tion to the inverse problem – determining the depth 

of horizontal interfaces and the specific electrical 

resistivity of individual layers from a set of ρa va-

lues obtained during measurements with different 

setups (Lowrıe, 2007; Griffiths, King, 1981; Keller, 

Frischknecht, 1966). 

This goal can be mostly achieved by construct-

ing a new model based on the following simplifying 

assumptions on the characteristics of the current dis-

tribution in a flat-layered medium when placing 

electrodes on the daylight surface: 
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– the measured ρa value characterises the geo-

logical section to a certain depth H, which is entirely 

determined by the ratio between the dimensions of 

potential (MN) and the feeder (AB) lines, and when 

MN˂˂AB the value of H is AB/2 (in practice, MN 

should be no more than 0.1 AB); 

– the ρa value is determined only by the vertical 

component of the current density, i.e., it represents a 

certain averaged electrical characteristic of the me-

dium in the vertical direction, depending on the spe-

cific electrical resistances ρsi of each layer, and the 

“contribution” to the value of ρa of each ρsi depends 

on the thickness of the given layer hi. 

The adopted assumptions allow constructing the 

following simple formula, which establishes a corre-

spondence between the set of values (ρsi, hi) of the n-

layer section and the value of ρa: 

 

𝜌𝑎 =
𝜌1ℎ1+𝜌2ℎ2+⋯+𝜌𝑠𝑖ℎ𝑖

ℎ1+ℎ2+⋯ℎ𝑖
=

∑ 𝜌𝑠𝑖ℎ𝑖
𝑛
𝑖=1

∑ ℎ𝑖
𝑛
𝑖=1

           (1) 

 

where, ∑ ℎ𝑖
𝑛
𝑖=1 , m=hi, m is the depth of the n-th layer 

base. 

Since, according to the accepted assumption, the 

value of hi is completely determined by the relation-

ship between MN and AB, and therefore, formula 

(1) can be used to solve the inverse problem of de-

termining the parameters of a geoelectric section 

from a set of ρa values obtained with different sizes 

of the survey setup. Indeed, given a series of succes-

sive ρai values and hi (i = 1, 2, ... n), one can sequen-

tially determine hi and ρsi, i.e., the thickness and spe-

cific resistivity of each layer. 

This means that for any i-th layer hi = hi - hi-1 or 

hi = (AB/2)i – (AB/2)i-1     (2) 

To calculate the apparent electrical resistivity 

ρa, the formula 

 

𝜌𝑎 = 𝐾𝑉𝐸𝑆 ∗  ∆𝑈𝑚𝑉/𝐼𝑚𝐴     (3) 

 

was used (Yakubovski, Renard, 1991). 

And to determine the specific electrical resis-

tivity of individual layers, formula (4) is used, when 

𝜌𝑎𝑖>𝜌𝑎𝑖−1. (Popov et al., 1990; Galin, 1989) 

 

𝜌𝑠𝑖 = [𝜌𝑎𝑖 ∗ (
𝐴𝐵

2
)

𝑖
− 𝜌𝑎𝑖−1 ∗ (

𝐴𝐵

2
)

𝑖−1
] /[(

𝐴𝐵

2
)

𝑖
− 

(
𝐴𝐵

2
)

𝑖−1
]                             (4) 

 

and in the case 𝜌𝑎𝑖−1>𝜌𝑎𝑖 the formula 

 

𝜌𝑠𝑖 = {[(
𝐴𝐵

2
)

𝑖
− (

𝐴𝐵

2
)

𝑖−1
] ∗ 𝜌𝑎𝑖−1 ∗ 𝜌𝑎𝑖}/[𝜌𝑎𝑖−1 ∗ (

𝐴𝐵

2
)

𝑖
−

𝜌𝑎𝑖 ∗ (
𝐴𝐵

2
)

𝑖−1
]                                 (5) 

 

(Salamov et al., 2015) is used.  

Expressions (2), (3), and (4) are the main calcu-

lation formulas in the proposed method for deter-

mining the parameters of the geoelectric section 

based on VES data for installations with MN˂˂AB. 

As follows from formulas (2), (4), and (5), the 

proposed model enables determination of the thick-

ness and specific electrical resistivity of any layer, 

regardless of the parameters of the overlying layer.  

Taking into account the above, for the purpose 

of detailed dissection of the geological section and 

more accurate depth determination of the individual 

lithological varieties, as a result of experimental 

measurements carried out using the VES method, 

the sizes of the feeder line AB/2 and the receiver 

line MN/2 were adopted, respectively: AB/2 =1; 2; 

3; 4; 5; 6; 7; 8; 9; 10,10; 12,12; 14; 16; 18; 20; 22; 

24,24; 26,26; 28; 30; 32; 34; 36,36; 38,38; 40,40; 

42; 44; 46; 48; 50,50; 52; 54; 56; 58; 60; 63; 66; 69; 

72,72; 75,75; 78; 81; 84; 87; 90,90; 93,93; 96; 99; 

102; 105; 108; 111; 114; 117; 120; 125,125; 

130,130; 135, 140; 145; 150; 155; 160; 165; 170; 

175; 180; 185; 190; 195; 200 and MN/2=0,3; 0,3; 

0,3; 0,3; 0,3; 0,3; 0,3; 0,3; 0,3; 0,3; 1; 0,3; 1; 1; 1; 1; 

1,2; 1,2; 2, 2, 2, 2; 2,3; 2,3; 2,3; 3; 3; 3; 3; 3,5; 3,5; 

5; 5; 5; 5; 5; 5; 5; 5,7; 5,7; 7; 7; 7; 7; 7,9; 7,9; 9; 9; 9; 

9; 9; 9; 9; 9; 9; 9,12; 9,12; 12; 12; 12; 12; 12; 12; 12; 

12; 12; 12; 12; 12; 12; 12,15 (Salamov et al., 2025).  

Increasing the number of measurements at a 

single observation point made it possible to identify 

thin layers in the geological section of the study area 

(Popov et al., 1990; Galin, 1989; Salamov et al., 

2015, 2023, 2025). 

The profile directions were northeast, south-

west, and east-west (Fig. 5). 

For field measurements, ERA-MAX electrical 

prospecting equipment operating at 4.88 Hz was used. 

 

Results and Discussion 

Geophysical field surveys using the VES meth-

od were conducted in the Shikhzahirli mud volcano 

area. These measurements determined the apparent 

electrical resistivity of rocks within the geological 

section across the area and to a depth of 200 meters. 

The resulting apparent electrical resistivity values 

were interpreted, and the specific electrical resistivi-

ty of rocks was determined (Fig. 6). 

Based on the apparent and specific electrical re-

sistivity values, corresponding sections were con-

structed along 5 profiles (I-I, II-II, III-III, IV-IV, V-

V). These are the vertical sections based on apparent 

electrical resistivity values, and the supposed litho-

logical-geophysical sections based on specific elec-

trical resistivity values. 
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Fig. 5. Layout of geophysical profiles 

 
1 – geophysical profile lines; 2 – VES points 

 

According to the profile I-I section constructed, 

it is evident that, up to a depth of 200 m, the appar-

ent electrical resistivity (ρa) of rocks varies between 

1 and 18, while the specific electrical resistivity (ρs) 

changes from 0.5 to 14 Ohm-m (Fig. 6). 

Approximately eight layers of varying thick-

nesses, approximately 15–20 m, are traced to the 

studied depth, indicating the duration of the erup-

tion. The specific electrical resistivity ρs of these 

layers varies between 4 and 14 Ω · m. 

In the section the thickness of identified layers 

is almost similar and has a relatively plain bedding 

and are placatively deformed. This suggests that 

these layers formed during a prolonged mud volcano 

eruption in a marine environment. The catalog indi-

cates that the Shikhzahirli mud volcano has erupted 

24 times, excluding marine eruptions. However, the 

data obtained from geophysical surveys refute this 

information. In general, it is necessary to clarify 

what a volcanic eruption is and can minor volcanic 

activity be called an eruption? 

The top of the bedrock layers was identified at a 

depth of approximately 135-150 m, and their ρs val-

ues range from 12 to 14 Ohm-m. 

The bedrock layers are intersected by faults in 

different directions. 

The mud volcano vent is believed to lie within 

the interval of the VES №1–11 survey points, in the 

hinge part of the anticline. The centerline of this 

structure has an arcuate outline. In the area of VES 

№13–16 survey points, eruption material (slurry) 

with ρs of 0.5–3.0 Ohm-m is accumulated, forming 

a mushroom-shaped vent, which is typical of mud 

volcanoes. 

To trace the areal and depth distribution of 

rocks using the averaged values of ρa and ρs, corre-

sponding maps were constructed (Fig. 7). 

On the ρa map, from north to south, rocks with 

different types are observed. In the northern part of 

the area, ρa values change between 4.5-6.0 Ohm-m, 

while in the central part of the study area, a lineage 

of rocks in a northeast-southwest direction with low 

ρa values of 3.3-4.5 Ohm-m is observed. Finally, in 

the southern part, rocks with relatively high ρa val-

ues (4.5–9.0 Ohm m) are observed. 

The volcanic vent area is characterised by very 

low ρa values, which are associated with the liquid 

material of the mud volcano. 

On the ρs map, two distinct areas are distin-

guished based on specific electrical resistivity: a re-

latively high-resistivity area, where rock resistivity 

varies between 5 and 14 Ohm-m, developed in the 

northern and western parts of the area; and a low-

resistivity area, encompassing the southeastern part 

of the area, where sediment resistivity varies bet-

ween 0.3 and 4.8 Ohm-m (Fig. 7). 

Analysis of the given maps suggests that the 

mud volcano area stands out from the rest of the area 

by having low electrical resistivity, which is natural. 

Based on the average values of natural mois-

ture content (Wr) and moisture content of rocks 

underwater (Wrw), corresponding maps were con-

structed (Fig. 8). 

The purpose of compiling these maps was to 

thoroughly examine the areal and depth distributions 

of the supposed natural moisture content and the 

moisture content of underwater rocks. 

The mud volcano area is conventionally divided 

into three parts based on natural moisture content. 

The northern part of the area is characterised by low 

natural moisture content Wr, varying between 22% - 

28%, both in depth and area. In the central part, 

these indicators range from Wr = 28% to 34% (Fig. 

8). In the southern part of the study area, natural 

moisture content increases significantly, reaching 

50% and higher. 
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Fig. 6. Sections along profile I-I based on VES data: a – vertical section based on apparent electrical resistivi-

ty values of rocks; b – supposed lithological-geophysical section based on specific electrical resistivity values 

 
1 – VES points and their numbers; 2 – values of specific electrical resistivity of rocks; 3-8 – resistivity inter-

vals; 9 – supposed faults identified by VES data; 10 – mud volcano crater 

 

 
 

Fig. 7. Maps of ρa and ρs constructed based on VES data 

Обсуждения результатов исследования 

 

На площади, где расположено грязевой вулкан Шыхзарли проводились 

полевые геофизические исследования методом ВЭЗ. В результате измерений 

были определены кажущего электрического сопротивления пород 

слагающийся геологического разреза по площади и до глубины 200 м. 

Полученные значение кажущего электрического сопротивлении подверглась 

интерпретационной процесс, и были определены удельного электрического 

сопротивления пород, геологического разреза, данного площади работ.  

По значением кажущем и удельном электрическим сопротивлением были 

построены соответствующие разрезы по профилям I-I ...V-V. То ест, 

вертикальные разрезы по значением кажущего электрического сопротивления 

и предполагаемой литолого-геофизические разрезы по значением удельного 

электрического сопротивлением.              

 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Рис.2. Разрезы по профилю I-I данным ВЭЗ: а – вертикальный разрез по значениям 

кажущего электрического сопротивления пород геологического разреза; – b 

предполагаемой литолого-геофизический разрез по значениям удельным электрическим 

сопротивлениям.    

 

 

 

 

1 – Точки ВЭЗ и их номера; 2 – значение удельных электрических сопротивлений пород 

слагающий геологический разреза площади исследования; – породы изменяющие 

сопротивлении в интервалах 3 – 0,5…3; 4 – 4…6; 5 – 6…8; 6 – 8…10; 7 – 10…12; 8 – 12 …14  

Ом·м; 9 – предполагаемые разрывные нарушение выявленных по данным ВЭЗ; 10 – кратер 

грязевого вулкана. 
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Fig. 8. Wr (a) and Wrw (b) maps constructed based on VES data 

 

A moisture content map of the underwater rock 

revealed that the mud volcano presumably has two 

vents – one near VES №7 and the other near VES 

№2, which is a new finding. 

In these areas, the data suggest that the rocks 

composing the geological section are in a substrate 

(slurry) state. 

Based on VES geophysical survey data, rock 

densities were determined for the geological cross-

section of the study area. As a result, maps of the 

supposed rock densities (a) and underwater rock 

densities (b) were constructed. 

The purpose of these maps was to more precise-

ly determine the area of the future mud volcano 

crater (Fig. 9). 

According to the map of the supposed rock den-

sity Vr (Figure 9a), the study area is divided into 

three parts from south-east to north-west. 

In the south-eastern part of the area, the rock 

density changes between 0.9-1.38 t/m3, in the 

middle part of the area, rock densities along the 

stripe in north-east south-west direction varies in 

the range of 1.4-1.78 t/m3, and finally, in the 

north-western part, these indicators vary within 

the range of 1.78-1.86 t/m3. 

The map of underwater rock densities also iden-

tifies three areas of varying rock density in the geo-

logical section. 

In the southeastern part of the study area, under-

water rocks have a specific weight of 0.89-0.96 t/m³. 

In the central part of the area, a section with a low 

specific weight of 0.81-0.88 t/m3 is identified. 

It is assumed that the area with a low specific 

weight of underwater rocks is associated with both 

the liquid products of the mud volcano and atmos-

pheric precipitation. 

Based on the compiled map of underwater rock 

density, it can be assumed that the future crater of 

the mud volcano will be approximately bound by a 

line with a value of 0.88 t/m3. It should be noted that 

the area of the future crater, at least, cannot be 

smaller than the outlined one. 

Based on the average seismic acceleration, a 

section with low seismic acceleration is identified in 

the central part of the study area, coinciding with the 

vents of the mud volcano (Fig. 10a). The lowest 

seismic acceleration values are observed around 

VES №2, 11, and 13, which may be related to the 

second vent of the mud volcano. 

The data obtained indicate that the mud volcano 

area is highly seismically active. 

Faults in various directions were identified in 

the volcano crater. In other words, there is no cor-

relation between fault directions. This suggests 

that these faults formed due to a mud volcano 

eruption (Fig. 10 b). 
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Fig. 9. Maps of the rock densities Vr (a) and Vrw (b) compiled using VES data 

 
1 – geophysical profiles; 2 – VES points; 3 – 0.88 t/m3 line 

 

 
 

Fig. 10. The maps of seismic acceleration (a) and geophysical survey results (b) 

 
1 – geophysical profile lines; 2 – VES points; 3 – 0.88 t/m3 lines; 4 – axis of the anti-

cline; 5 – supposed faults identified based on the geophysical survey results 
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Conclusions 

Key results of the geophysical survey: 

‒ Detailed dissections of the geological section 

to a depth of 200 m were conducted; 

‒ Supposed multidirectional faults were identi-

fied, presumably formed because of the mud volca-

no eruption; 

‒ The mud volcano's vent is assumed to dip 

northeast; 

‒ It was established that the volcano's vent is 

located in the hinge of an anticline structure; 

‒ It is assumed that the mud volcano is most 

likely has two vents; 

‒ The main eruption is assumed to have oc-

curred in a marine environment; 

‒ The probable thickness of the volcanic breccia 

is estimated to be compatible with the depth of the 

bedrock top, which ranges between 135 and 150 m;  

The rocks in the geological section of this area have 

been found to have relatively high moisture content; 

‒ The density of the rocks in the geological 

section varies within narrow limits. 

It should be noted that the objectives of the ge-

ophysical survey were successfully achieved and can 

be applied to similar problems due to the applied 

fieldwork methodology. 
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СТРУКТУРЫ ГРЯЗЕВОГО ВУЛКАНА ШЫХЗАХЫРЛИ (АЗЕРБАЙДЖАН) 
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Резюме. Грязевой вулканизм широко распространен в Азербайджане, на суше и на море насчитывается более 300 грязевых 

вулканов. Эти вулканы связаны с месторождениями нефти и газа, и многие из них в настоящее время активны. Грязевой вулкан 

Шыхзахырлы расположен к западу-северо-западу от Баку, в Шамахы-Гобустанской области и является одним из активно дей-

ствующих грязевых вулканов. С 1844 года по 2025 год произошло около 25 сильных извержений. Последнее извержение вул-

кана произошло 9 января 2021 года и состояло из трех фаз. Самым продолжительным извержением была третья фаза, длившая-

ся 7 минут. С целью оценки приповерхностных грязевых камер, а также отслеживания питающего канала в районе грязевого 

вулкана Шыхзахырлы впервые были проведены геоэлектрические измерения, выполненные методом вертикального электри-

ческого зондирования (ВЭЗ). Измерения ВЭЗ показали, что на глубине первых 50 м от поверхности земли не обнаружено не-

глубоких камер накопления. Извержение, вызванное накоплением газа, в приповерхностном слое, по-видимому, носит разветв-

ленный характер: в одном месте восходящий путь миграции имеет почти вертикальное направление, в других – наклонное. В 

результате проведенных исследований было установлено, что вулкан, скорее всего, имеет два жерла, расположенных в шарни-

ре антиклинальной структуры. Породы в геологическом разрезе исследуемой области характеризуются относительно высоким 

содержанием влаги. Предполагаемая толщина вулканической брекчии оценивается как соответствующая глубине залегания 

верхнего слоя коренных пород, которая колеблется в пределах 135–150 м. Были выявлены предполагаемые системы разломов 

разного направления, предположительно образовавшиеся в результате извержения грязевого вулкана. 

Ключевые слова: грязевой вулкан, извержение, вертикальное электрическое зондирование, сопротивление, геоэлектри-

ческий разрез, Шыхзахырлы, разлом 
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Xülasə. Palçıq vulkanizmi Azərbaycanda geniş yayılmışdır, quruda və dənizdə 300-dən çox palçıq vulkanı mövcuddur. Bu vul-

kanlar neft və qaz yataqları ilə əlaqəlidir və bir çoxu hazırda aktivdir. Şıxzahırlı palçıq vulkanı Bakının qərb şimal-qərb hissəsində, 

Şamaxı-Qobustan rayonunda yerləşir və dünyanın aktiv palçıq vulkanlarından biridir. 1844-cü ildən 2025-ci ilə qədər təxminən 25 

böyük püskürmə baş vermişdir. Vulkanın son püskürməsi 9 yanvar 2021-ci ildə baş vermiş və üç fazadan ibarət olmuşdur. Ən uzun 

püskürmə üçüncü fazada baş vermiş və 7 dəqiqə davam etmişdir. Şıxzahırlı palçıq vulkanı ərazisində ilk dəfə olaraq səthə yaxın 

palçıq kameralarının qiymətləndirilməsi, eləcə də qidalandırıcı kanalın izlənməsi məqsədilə şaquli elektrik zondlama üsulundan 

(ŞEZ) ibarət geoelektrik ölçmələri aparılmışdır. ŞEZ ölçmələri yer səthindən 50 m altda, kiçik dərinlikdə yığılma kameralarının 

mövcud olmadığını göstərmişdir. Qaz yığılması ilə tətiklənən püskürmə səthə yaxın bölgədə şaxələnir, bir yerdə yuxarıya doğru 

miqrasiya yolu demək olar ki, şaquli istiqamətdə olsa da, digər yerlərdə mailidir. Tədqiqatlar nəticəsində müəyyən olunmuşdur ki, 

vulkanın antiklinal strukturun şarnirində yerləşən çox güman ki, iki boğazı mövcuddur. Tədqiqat sahəsinin geoloji kəsilişindəki 

süxurların nisbətən yüksək nəmliliyə malik olduğu aşkar edilmişdir. Vulkanik brekçiyanın ehtimal olunan qalınlığının 135-150 m 

arasında dəyişməklə ana süxurların tavanının dərinliyi ilə uyğun olduğu təxmin edilir. Çox güman ki, palçıq vulkanının püskürməsi 

nəticəsində əmələ gəlmiş müxtəlif istiqamətli qırılmalar sistemi müəyyən edilmişdir.  

Açar sözlər: palçıq vulkanı, püskürmə, şaquli elektrik zondlama, müqavimət, geoelektrik kəsiliş, Şıxzahırlı, qırılma 
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