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Abstract

Chiang Rai - Chiang Mai volcanic belt is one of the five pre-Cretaceous volcanic
belts in Thailand. It is located in the Northern and Upper Western Regions of Thailand,
and extends in a north-south direction from Chiang Rai Province through Mae Hong Son
Province and Chiang Mai Province to Lamphun Province. The studied, least altered,
mafic/ultramafic igneous rocks were collected from the fourteen key areas: (1) the Mae
Kok River area, (2) the Mae Korn area, (3) the Mae Suai area, (4) the Wiang Pa Pao area,
(5) the Ang Khang area, (6) the Wiang Haeng area, (7) the Chai Prakarn area, (8) the
Phrao area, (9) the Mae Taeng area, (10) the San Kamphaeng - Doi Saket area, (11) the
Lamphun area, (12) the Mae Tha area, (13) the Li area and (14) the Pai area.

The mafic/ultramafic igneous rocks in the Chiang Rai region (the Mae Kok River
area, the Mae Korn area, the Mae Suai area and the Wiang Pa Pao area), are associated
with the Devonian-Carboniferous sedimentary rocks and have been metamorphosed to
meta-basalt/meta-andesite and meta-diorite/meta-gabbro, with well-developed foliation.
The mafic/ultramafic igneous rocks in the other parts, i.e. the Mae Hong Son Region (the
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Pai area), the Chiang Mai Region (the Ang Khang area, the Wiang Haeng area, the Chai
Prakarn area, the Phrao area, the Mae Taeng area and the San Kamphaeng — Doi Saket
area) and the Lamphun Region (the Lamphun area, the Mae Tha area and the Li area) still
preserve igneous characters, and are associated with the Carboniferous to Permian
sedimentary rocks. The mafic volcanic rocks in the San Kamphaeng - Doi Saket area
may have erupted in a Permo-Triassic period. The studied mafic/ultramafic igneous
rocks in these regions may have formed as cumulate rocks, plutonic rocks (dikes) and

volcanic rocks (lava flows, pillow lavas and pillow breccia/hyaloclastite).

The studied mafic igneous rocks, excluding those of cumulus origin, have diverse
magmatic affinities from subalkalic to alkalic magma. These mafic igneous rocks of
Chiang Rai - Chiang Mai volcanic belt can be separated into immature backarc basin
andesite/basalt, mid-ocean ridge andesite/basalt and ocean-island basalt. The presence of
ultramafic cumulates in the Phrao area indicates that the studied mafic igneous rocks are
part of oceanic crust. The immature backarc basin andesite/basalt are located in the
northern part of Chiang Rai — Chiang Mai volcanic belt (the Mae Kok River area and the
Mae Korn area). These mafic igneous rocks have been replaced by low-grade
metamorphic minerals of greenschist facies or blueschist facies and are in association
with Devonian-Carboniferous sedimentary rocks. The mid-ocean ridge andesite/basalt
are present in the Mae Kok River area, the Mae Suai area, the Wiang Pa Pao area and the
Wiang Haeng area. They are metamorphic rocks, excluding those in the Wiang Haeng
area, and associated with the Devonian-Carboniferous sedimentary rocks in the northern
part of the volcanic belt (the Mae Kok River area and the Mae Suai area) and the
Carboniferous-Permian in the northwestern and central part of the volcanic belt (the
Wiang Haeng area and the Wiang Pa Pao area). The ocean-island basalts are distributed
from north to south of the volcanic belt (the Mae Suai to the Li areas). These studied
mafic igneous samples still show typical igneous features; only samples from the Mae
Suai and the Wiang Pa Pao areas are greenschist facies metamorphic rocks. Most of the

ocean-island basalts are associated with the Carboniferous to Permo-Triassic sedimentary



rocks. The ocean-island basalt and mid-ocean ridge basalt are typical rocks in a mature
backarc basin environment or a major ocean basin environment. The occurrence of
radiolaria with a wide range of ages (Devonian — Upper Triassic) indicates that these
rocks have been partly formed in a major ocean basin. Therefore, a conclusion can be
drawn that the immature backarc basin andesite/basalt might have taken place in the
Devonian and then the basin might have opened wider in the later stage, leading to a
mature backarc basin and a major ocean basin, respectively, in the Carboniferous to Late

Triassic. The major ocean basin might have finally closed in the Late Triassic.

The tectonic evolution of Thailand prior to the amalgamation of Shan-Thai and
Indochina terranes may be depicted from the informative data of this study and from
previous studies. In the Devonian, the Shan-Thai and the Indochina terranes were
separated by a major ocean basin, represented by the Central Loei volcanic subbelt. A
west-dipping subduction zone formed at the leading edge of the Shan-Thai terrane, and
this arc may have been rifted to form an immature backarc basin, represented by the
studied immature backarc basin basalt and andesite. The immature backarc basin might
have continued rifting, leading to a mature backarc basin in the Carboniferous and then a
major ocean basin in the Permian, respectively. These gave rise to the occurrences of the
studied ocean-island basalt and mid-ocean ridge andesite/basalt. In the Carboniferous-
Permian, while the backarc basin became wider to be a new major ocean basin, the older
major ocean became narrower and then closed. The closure of the older major ocean
basin resulted in changing the spreading center of the new major ocean basin to a new
subduction with reverse polarity to the extinct older one in the Late Permian- Late
Triassic and then the Shan-Thai finally collided with the Indochina in the Late Triassic.
The Chiang Khong — Tak volcanic rocks might be either volcanic arc lavas or post-

orogenic lavas that might have occurred in the Lower Triassic to Late Triassic.



