
INTRODUCTION

The Messoyakha gas field in the northern part of the West
Siberian Basin is often used as an example of a hydrocarbon accu-
mulation from which gas has been produced from in-situ natural
gas hydrates.  Production data and other pertinent geologic infor-
mation have been used to document the presence of gas hydrates
in the Messoyakha field (Makogon et al., 1972; Makogon, 1981,
1988; Cherskiy et al., 1985; Krason and Ciesnik, 1985; Krason
and Finley, 1993).  It has also been suggested that the production
history of the Messoyakha field demonstrates that gas hydrates
are an immediate producible source of natural gas, and that pro-
duction can be started and maintained by conventional methods.
Recently, however, several studies suggest that gas hydrates may
not be contributing to gas production in the Messoyakha field, and
that the potential resource significance of gas hydrates may have
been overestimated (Verkhovsky et al., 1988; Ginsburg et al.,
1990; Ginsburg, 1993).

In this paper we re-examine the evidence for gas hydrates in the
Messoyakha field and critically review the available geologic data
in order to determine if gas hydrates have contributed to gas pro-
duction in the Messoyakha field.  This paper begins with a techni-
cal review of gas hydrate physical properties and a description of
known gas hydrate occurrences, which is followed by a descrip-
tion of the geologic setting of the Messoyakha field.  The main
body of the paper includes the review of the geologic evidence for
and against the occurrence of gas hydrates in the Messoyakha
field.  This paper ends with a summary discussion in which the
available geologic data are compared and contrasted.

GAS HYDRATE TECHNICAL REVIEW

Gas hydrates are crystalline substances composed of water and
gas in which a solid water-lattice accommodates gas molecules in

a cage-like structure, or clathrate.  Gas hydrates are widespread in
permafrost regions and beneath the sea in sediment of outer conti-
nental margins.  Although methane, propane and other gases can
be included in the clathrate structure, methane hydrates appear to
be the most common in nature (Kvenvolden, 1988).  Under appro-
priate conditions of temperature and pressure, gas hydrates usual-
ly form one of two basic crystal structures known as Structure I
and Structure II.  Each unit cell of Structure I gas hydrates con-
sists of 46 water molecules that form 2 small dodecahedral voids
and 6 large tetradecahedral voids.  Structure I gas hydrates can
hold only small gas molecules, such as methane and ethane, that
have molecular diameters not exceeding 5.2 angstroms.  The unit
cell of Structure II gas hydrates consists of 16 small dodecahedral
and 8 large hexakaidecahedral voids formed by 136 water
molecules.  Structure II gas hydrates can contain gases that have
molecular dimensions ranging from 5.9 to 6.9 angstroms, such as
propane and isobutane.  At standard conditions (STP), one vol-
ume of saturated methane hydrate can contain as many as 164
volumes of methane gas; because of this large gas storage capaci-
ty, gas hydrates are thought to represent an important source of
natural gas.  For a complete description of the structure and prop-
erties of hydrates, see the summary by Sloan (1990).

Onshore gas hydrates are “known” to be present in the West
Siberian Basin (Makogon et al., 1972) and are believed to be pre-
sent in other permafrost areas of northern Russia, including the
Timan-Pechora province, the eastern Siberian Craton, and the
northeastern Siberian and Kamchatka areas (Cherskiy et al.,
1985).  Permafrost-associated gas hydrates are also present in the
North American Arctic.  Direct evidence for gas hydrates on the
North Slope of Alaska comes from a core test, and indirect evi-
dence comes from drilling and open-hole industry well logs that
suggest the presence of numerous gas hydrate layers in the area of
the Prudhoe Bay and Kuparuk River oil fields (Collett, 1993).
Well-log responses attributed to the presence of gas hydrates have
been obtained in about one-fifth of the wells drilled in the
Mackenzie Delta, and in the Arctic Islands more than half of the
wells are inferred to contain gas hydrates (Judge, 1988).  The
combined information from Arctic gas-hydrate studies shows that,
in permafrost regions, gas hydrates may be present at subsurface
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ABSTRACT

The amount of natural gas within the gas hydrate accumulations of the world is believed to greatly exceed the volume of
known conventional natural gas reserves.  The hydrocarbon production history of the Russian Messoyakha field, located in
the West Siberian Basin, has been used as evidence that gas hydrates are an immediate source of natural gas that can be
produced by conventional means.  Re-examination of available geologic, geochemical and hydrocarbon production data sug-
gests, however, that gas hydrates may not have contributed to gas production in the Messoyakha field.  More field and labo-
ratory studies are needed to assess the historical contribution of gas hydrate production in the Messoyakha field.
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