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Extended Abstract

Introduction

Mud volcanoes or sedimentary volcanoes, represent one of the most intriguing phenomena of the Earth's
crust. They are important for energy resource exploration, seismicity, geo-hazard and atmospheric
budget of greenhouse gases. These structures are surface expressions of fluids including gas, water and
mud inside hydrocarbon-bearing sedimentary basins. The discharged gas is typically dominated by
methane, however where hydrocarbon systems are located close to subducting slabs, relatively high
geothermal gradient environments or are related to the final stages of thermogenic gas generation, the
gas can be mainly CO; or N,. The Pirgel mud volcanoes, are the largest Iranian mud volcanos, located
between Taftan and Bazman volcanoes.

Materials and Methods

During this study, twelve gas samples were collected from all gas emitting points including pool,
gryphon and cone using Giggenbach-alkaline solution in order to evaluate the hydrocarbon and non-
hydrocarbon gas sources. The molecular composition of gas consisting methane and heavier
hydrocarbon derivatives, CO,, O,, N,, He, Ar and He, carbon isotopic composition of methane and CO,
and He isotopic signature were determined by using GC and GC-MS methods, respectively.

Results and Discussion

The gases emitted by Pirgel mud volcano are CO,-rich ranging from 83.9 to 88.7 vol. %. The other gas
components are CH, (9.31-12.90 vol. %), N, (1.28-2.08 vol. %), C,Hs (0.43-0.54 vol. %), C3Hg (0.051-
0.098 vol. %), iC4H10 (0.027-0.052 vol. %), nC4H10 (0.016-0.024 vol. %), O, (0.088-0.180 vol. %), Ar
(0.028-0.050 vol. %), He (77.76-111.77 ppm) and Ne (0.44-5.41 ppm). Carbon dioxide in CO,-rich gas
reservoirs is produced by a variety of organic and inorganic processes.

Different CO, sources can be recognized based on the **C/*2C ratios: 0%o vs. V-PDB, <—20%o Vs. V-
PDB and —6.5 + 2.5%o vs. V-PDB for marine limestone, alteration of organic material and Mid-Oceanic
Ridge Basalts (MORB), respectively.
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At a first approximation, the §*C-CO, values measured in the CO,-rich Pirgel gases (from —11.9 to
—13.8%o vs. V-PDB) are intermediate between those typical of mantle and a biogenic source. The R/Ra
values of these gases are ~1.6 R/Ra, with low air contamination as indicated by the high He/Ne ratios
(14-257). The contribution of upper mantle, as a probable source for discharged gas from Pirgel mud
volcano is likely linked to geothermal fluids of nearby volcanic systems which is documented by
3He/*He isotopic ratio of ~1.61 R/Ra. The CO,/*He ratios, ranging from 20x10° to 30x10°, i.e. slightly
higher than that typically measured for MORB (2x10°-1x10%%), coupled with the above mentioned
S13C-CO, values, suggest that the origin of the CO, discharged from Pirgel mud volcano is related to
both biogenic and volcanic sources. The hydrocarbon gases are thermogenic in origin, evidenced by
low methane to heavier hydrocarbon components (Ci/C,.) ratio and §*Ccus values from -40.7 to -
42.2 %o. The presence of thermogenic gases are likely related to thermal degradation of organic matters
in response to the existence of thermal processes or heat sources.

Conclusion

Pirgel mud volcano emits gases dominated by CO, and shows relatively high R/Ra values (~1.6). Gas
geochemistry shows that the CO,-rich gases characterizing this mud volcano probably originated from
both thermal degradation of sedimentary organics and hydrothermal fluids from the neighboring
volcanic complex. The area probably hosts the hydrocarbon systems testified by the presence of
thermogenic gases and dark oil appearance slicks in Pirgel mud volcano.

Keywords: Helium isotopes, Carbon dioxide, Hydrocarbon and non-hydrocarbon gases, Pirgel mud
volcano.
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