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Abstract

Gravity and aeromagnetic methods have been applied in this study
as geophysical tools to investigate the structure and natural potential of
the Chiang Mai Basin and surrounding é.reas. The Chiang Mai Basin is the
largest Cenczoic intermontane and structural basin in northern Thailand in
which oil and natural gas may occur. Gravity data from a regional gravity
survey carried out by the Department of Mineral Resources of Thailand,
were processed and interpreted in the present study. The aeromagnetic
data used in this study are part of the nationwide survey flown by
Kenting Earth Science International Ltd.

A hypothetical density model of the Chiang Mai Basin was approximat-
ed after density determination using the gravity profiling method, . density
measurements from density logs, and direct laboratory density measure-
ments. The average near-surface density was estimated by the density
profiling method to be about 1.985 g/cm®. The subsurface sedimentary
deposits are divided into three layers based on the average density values

calculated from density logs. They are named as upper layer {density of
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2.15 g/cm®), middle layer (density of 2.3 g/cm®), and lower layer (density
of 2.43 g/cm®). The basement density of Chiang Mai Basin was determined
using laboratory density measurement techniques. It is in the range of
2.543 - 2.632 g/cm. 'I;aking the near-surface and the upper subsurface
densities into consideration, the Bouguer density that should bé used to
reduce the gravity data to sea level is 2.15 g/cm®.

The gravity maps show prominent gravity signatures whose
configurations are in accordance with expectations from the geology and
density distribution of the study area, except in few places. The most
prominent features on the gravity maps of the Chiang Mai Basin are the
gravity lows, the gravity highs and belt of steep gradients (gravity fault
features).

The gravity lows are attributed to the Chiang Mai Basin and their
axes of gravity minima correspond with the thickest sedimentation.
However, these gravity lows do not cover a unique outlined area. Rather
they are isolated by gravity highs. Therefore, the Chiang Mai Basin can
be divide into five sub-basins. These sub-basins have been named San
Sai, Pa Sang, Chom Thong, San Pa Thong, and Mae Taeng sub-basins.

The results of the study show a 35 km long NE-SW trending buried
hill structure that has been named as the Chom Thong-Hang Dong buried
hill structure. The geophysical characteristics of this structure is guite
similar to some known buried hill structures which have been drilled and
proved for their oil and gas potential. Hence, from its shape alone, the
Chom Thong-Hang Dong buried hill structure might form a favorable trap
for the accumulation of oil and gas. Therefore, detail gravity survey, two-

and-one-half dimensional modeling, and NW-SE trending seismic profiles
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across the Chom Thong-Hang Dong buried hill structure are highly
recommended. Also, detailed surface geology and structural mappin-g are
signifiqantly needed for further understanding of this buried structure.

The most striking feature of the aeromagnetic maps is the occurrence
of prominent smooth linear contours of low to moderate magnetic relief in
the central and southeastern parts of the maps. Such magnetic signatures
are typical of sedimentary basins. The éeromagnetic maps also show
different magnetic signatures that reflect the magnetic character of
different lithologic units, structures, and ore environments.

Gravity anomalies over the Chiang Mai Basin were modeled by 2-D
interactive forward modeling. The extent and thickness of the Tertiary
basin deposits are quantitatively interpreted based on three theoretical
gravity profiles which have been constructed perpendicular to the major
gravity anomalous zone. The maximum thicknesses of the Tertiary basin
fills along these gravity profiles are modeled to be about 3.1, 2.8, and 2
km. The maximum width of the Chiang Mai Basin is also determined to be
about 23 km. The 2-D gravity models suggest that the Chiang Mai Basin
is a half-graben bordered by steep faults towards the west. To avoid the
unreasonable assumption of infinite extent, a two-and-one~half dimensional
modeling is highly recommended to give a better approximation and
reliability of the subsurface structure of the Chiang Mai Basin than 2-D

modeling.
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