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Abstract - Natural outflows of oil and gas to the earth's surface have observed in different parts of the world, both on land 
and at sea, in regions with different geology, in oil and gas bearing areas, as indicators of the presence of hydrocarbon 
accumulations at depths, etc. In this paper, Azerbaijan considers the natural outflow of oil and gas to the surface through 
feeding channels of mud volcanoes, in particular, as a source of greenhouse gas emissions into the atmosphere. The 
predominant gas is methane, the content of which varies between 88-95%, then carbon dioxide up to 5%, etc. The 
contribution of methane to the creation of the greenhouse effect is approximately 30% of the value adopted for carbon 
dioxide. As the content of methane increases, chemical processes in the atmosphere change, which can lead to a deterioration 
of the ecological situation on Earth. 
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I. INTRODUCTION 
 
In recent years, interest has grown dramatically in the 
study crust degassing processes that caused the 
urgency balance studies main greenhouse gas - 
carbon dioxide (CO2) and methane (CH4) in the 
atmosphere and the formation of gas-bearing zone in 
the surface soil. 
In the process of degassing of the Earth, not only 
CO2, water vapor and sulphurous gases are released 
to the surface, which are only part of a larger process, 
but also hydrocarbon gases, especially in geologically 
"cold" areas, such as sedimentary basins, where a 
large amount of natural gas migrates from surface or 
deeper horizons and reservoirs along faults and 
cracks on the Earth's surface. Until recently, 
geological seepage was not considered in the 
scientific literature, or considered to be minor sources 
of CH4 (Lelieveld et.al., 1998). Balance studies of 
СН4 and СО2 should also take into account their 
emissions from oil and gas deposits and local, but 
active systems of gas discharge (mud volcanoes, 
geothermal systems, mineral springs, etc.). 
In this paper, the main focus is on outlet greenhouse 
gases into the atmosphere by such geological sources 
as mud volcanoes.Given the wealth of literature on 
the subject of mud volcanism (see bibliographies in 
Redwood 1913; Higgins and Saunders 1974; Kopf 
2002), it is important to acknowledge that the role of 
mud volcanoes in global methane budgets is still 
poorly constrained. However, given the 
improvements in measurement technology and long-
term observatories in both continental and submarine 
settings (e.g. Etiope and Milkov, 2004; Delisle et al., 
2007; Nikolovska et al., 2008) as well as the 
deployments in this study, the level of confidence in 
constraining methane flux reliably is steadily 
increasing. 

II. NATURAL EMISSION OF METHANE  
 
Sources of methane are diverse, according to which it 
is divided into biogenic, bacterial (microbial), 
thermogenic and abiogenic. At the same time, sources 
of methane outflows to the atmosphere are also 
divided into two types: natural (marshes, tundra, 
reservoirs, insects (mainly termites), methane 
hydrates, geochemical processes, and not the last 
place in this list is Earth degassing) and man-made 
(rice fields, mines, animals, losses in oil and gas 
production, biomass burning, landfills).There are two 
main categories of geological sources of CH4 outflow 
to the atmosphere: the process of formation of 
hydrocarbons in sedimentary basins and geothermal 
or volcanic emissions. At the same time, the first 
category can be conditionally divided into four 
groups, including a) mud volcanoes on land; b) 
seepage on land (not associated with mud volcanoes); 
c) macro output on land; and d) marine (underwater) 
macro seeps (including marine mud volcanoes) 
(Fig.1.). 
 

 
Fig.1. a) A mud volcano (Azerbaijan); (b) Yanardag 

(Azerbaijan); (c) Underwater macro seeps; (d) Macro seeps on 
land (New Zealand geysers). 
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More than 400 mud volcanoes are located on the 
territory of Azerbaijan adjacent to the western coast 
of the Caspian Sea (Fig.2). Eruptions of mud 
volcanoes are mainly accompanied by a huge column 
of flames of burning gases, the main component of 
which is methane. Its content in the gases of mud 
volcanoes in Azerbaijan ranges from 79-98%. 
 

 
Fig.2. Location map of mud volcanoes in Azerbaijan. 

 
III. MUD VOLCANOES  
 
Mud volcanoes are characterized by periodicity of 
eruptions, during which huge volumes of not only 
precious with different sizes of rock fragments of 
different age, vapor, but also gas are carried to the 
surface of the day. The gas discharge is a column of a 
flame several hundred meters high and of the order of 
several tens of meters in diameter. According to the 
data (Guliyev, 2004), the volumes of gas emitted into 
the atmosphere during eruptions of mud volcanoes 
are estimated from 2 * 107 to 5 * 108 m3. It should be 
noted, as well, the fact that the release of the gas 
phase into the atmosphere by mud volcanoes is not 
only during their eruptions, but also in the so-called 
quiet state. This occurs as a result of the griffon-salsa 
activity at the most of mud volcanoes in Azerbaijan. 
Approximate amounts of eruptions of mud volcanoes 
during their existence. So, according to calculations, 
the mud volcano of Grand Kyanizadag erupted 7,350 
times, Toragay - 6860 times, Dashmardan - 1250 
times, Dashgil - 550 times, etc., which in turn makes 
it possible to calculate approximate volume of gas 
that ejected to the atmosphere as a result of their 
eruptions. Yes, of course, these are approximate 
figures, since the volume of the ejected gas during 
eruptions of mud volcanoes into the atmosphere 
depends on no one factor (eruption intensity, eruption 

period, etc.). Gases of Azerbaijan mud volcanoes are 
hydrocarbons - methane content varies from 75% to 
98%, with a small amount of ethane, propane, butane, 
pentane and other non-hydrocarbon gases СО2 
(0.54% - 10.3%), N2, H2S, Ar and He. In an average 
year in the territory of Azerbaijan is fixed from 2 to 5 
eruptions of mud volcanoes. The daily release of gas 
into the atmosphere by mud volcanoes in a calm state 
is estimated at 2200-4000 m3. About 250 million m3 
are emitted into the atmosphere by mud volcanoes 
located on land, and there are 354 of them on the 
territory of Azerbaijan, whereas if the volume of gas 
thrown out by them during the eruptions is also 
increased, this figure increases to 500 million m3. 
Thus, according to the calculations of A. A. Yakubov. 
and others, 1971, Alieva A.A. and others, in 2002 this 
figure is about 1 billion m3. It should be noted that 
estimating the amount of gas released into the 
atmosphere during eruptions is still one of the most 
urgent problems. In this direction, there are works of 
the following scientists - L.I. Dimitrov, Etiope, 
Shnyukov, Herbin, Mazzini, Kopf, Hong, 
Kudryavtsev (1963), Plotnikova (1967), Yakubov 
A.A., Aliev A.A., Dadashev F.G. and etc. According 
to L.I. Dimitrov (2002), the current annual methane 
emission, provided by 1,100 largest buildings, is 
10.3-12.6 Tg. According to other researchers, 
methane emissions are significantly lower - from 5 to 
10 Tg / year (Etiope, 2009). However, direct 
measurement of the flow rate of gas jets is possible 
only in a quiet mode of emanation (Etiope et al., 
2004; Shnyukov et al., 2005; Herbin et al., 2008; 
Mazzini et al., 2009; Kopf et al., 2010; Hong et al., 
2013). Similar works were carried out on one of the 
largest mud volcanoes in Azerbaijan –mud volcano 
Dashgil. 

 
Fig.3.  Long-term installation in the two lakes: (A, B) Map view 
of the Dashgil crater area, and bathymetry from the two salses; 
orange square shows area covered by submerged gas funneling 
“tents”, black square represents gas flux float on the lake. (C) 
Piezo-lance deployed at the deeper (left in Fig. B) portion of the 
large salse; (D) “tent” consisting of aluminium frame covered 
by PVC foil to channel methane escaping from the lake 
bottom; (E) floats on large salse; note that the large tent 
overlying the main conduit has not been installed at the point 
the photograph was taken (methane bubbles) (3) 
 
Figure 3 shows the general scheme of the mud 
volcano, as well as installed equipment for 
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monitoring, one of the goals of which was to estimate 
the amount of releasing gas (methane) into the 
atmosphere. 

 
Fig.4Blow-up of long-term data from gas flow at the two tents 

(large salse, top) pore pressure probe (middle), hydrostatic 
pressure (as a function of lake level change, bottom) (3). 

 
According to Kopf et.al.,, which were obtained 
during monitoring on the mud volcano Dashgil, as a 
result of the emission of two crater lakes of mud 
volcano Dashgilalone, about 0.00015 Tg / a methane 
enters the atmosphere (Fig. 4). 

 

 
Fig.5. Long-term pressure record from a piezoprobe in the 

conduit of Dashgil “large salse”,overlain by earthquake 
records in Eastern Azerbaijan. (3) 

 
Figure 5 shows the graph of pore pressure changes as 
a result of a number of tremors that occurred during 
the monitoring period of the mud volcano Dashgil. 
 
CONCLUSIONS 
 
The role of methane in environmental processes is 
exceptionally high. Currently, an urgent task for 
many regions of the world, including for Azerbaijan, 
is the inventory of existing sources of methane, the 
identification and forecasting of the emergence of 
new sources. This is also important because during 
experimental measurements of the capacities of 
individual sources, much less power was detected 
than expected. These inaccuracies in calculations 
with respect to eg mud volcanoes are related to the 
fact that the volume of methane emission is not 
possible to calculate for volcanoes located in the sea, 

and on land there is a huge number of so-called 
micro-sips (micro-trails) which also cannot be 
estimated.  Within Azerbaijan, it is necessary to study 
in more detail and estimate the amount of methane 
emissions into the atmosphere by mud volcanoes, as 
it was done on the mud volcano Dashgil. It is 
important to establish the amount of loss during the 
extraction and transportation of gas. It is also difficult 
to deny the fact that the planet is experiencing a 
gradual warming of the climate, which again entails 
an increase in the flow of methane, since an increase 
in temperature by 1 degree Celsius will lead to an 
increase in the release of methane as a result of 
microbiological processes, destabilization of methane 
hydrate reserves and . 
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