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ABSTRACT

The studied mafic igneous rocks from Mae Sai and Mae Chan Districts,
Chiang Rai Province, Thailand are a portion of Chiang Rai-Chiang Mai volcanic belt.
They can be separated into two magmatic groups as Group | transitional to subalkalic
rocks and Group Il subalkalic rocks. The Group | rocks are made up largely of
gabbro, diorite, monzodiorite, microgabbro, microdiorite and minor andesite/basalt.
The Group Il rocks are made up largely of gabbro, diorite, microgabbro,
microdiorite/microgabbro, and minor andesite/basalt and basalt.

The Group | gabbro is coarse grained and seriate texture. Its constituents are
made up of amphibole and plagioclase. Diorite is medium-coarse grained, seriate
texture. It is made up mainly of plagioclase, amphibole and small amounts of opaque
minerals, unidentified mafic minerals, quartz and apatite. Monzodiorite is medium-
coarse grained texture, consists mainly of amphibole and plagioclase and small
amounts of opaque minerals and quartz. Microgabbro is fine-medium grained, seriate
texture and composed largely of plagioclase, with subordinate amphibole and opaque
minerals. Microdiorite is fine-medium grained texture, and made up principally of
plagioclase and amphibole and small amounts of quartz, opaque minerals and
unidentified mafic minerals. Andesite/Basalt is very fine-grained, ophitic/subophitic
texture. Its constituents are plagioclase and amphibole, minor opaque minerals, and a
small amount of apatite. Chemically, the Group | rocks have Zr/TiO2 and Nb/Y ratios
in the ranges of 0.030-0.0349 and 0.1071-0.7191, respectively. The chondrite-
normalized patterns for the representatives present a relatively flat REE pattern from
Sm to Yb, with chondrite-normalized Sm/Yb [herein (Sm/Yb)cn] = 2.127-2.649, and



slightly LREE enriched, with chondrite-normalized La/Sm [herein (La/Sm)cn =
1.744-3.060]. These REE pattern are typical of tholeiitic series. In term of N-MORB
normalized multi-element patterns, the Group | rocks generally show step-like
patterns, characteristics of within-plate basalt. The chemical composition of Group |
rocks representative are closely similar to tholeiitic basalt from western Samoa
Seamont, which has been formed as a hotspot chain in southwest Pacific plate, north

of Tonga Trench.

The Group Il gabbro is medium-grained, seriate texture. It is composed mainly
of plagioclase, clinopyroxene, with small amounts of orthopyroxene and opaque
minerals. Diorite has medium-coarse grained and seriate textures. The diorite is made
up largely of plagioclase, amphibole and minor quartz and opaque minerals.
Microgabbro has fine-grained and equigranular textures. It is made up mainly of
plagioclase, clinopyroxene, olivine and minor orthopyroxene, brown amphibole and
opaque minerals. Microdiorite/microgabbro has fine-medium grained and seriate
textures. Its constituents are largely of plagioclase, clinopyroxene and minor
orthopyroxene, opaque minerals, brown amphibole, olivine and quartz.
Andesite/Basalt is very fine-grained and may form intergranular textures. It is
composed mainly of plagioclase, amphibole and minor opaque minerals and quartz.
Basalt is very fine-grained, ophitic/subophitic texture. It comprises plagioclase and
clinopyroxene, with small amount of opaque minerals and unidentified mafic
minerals, and very a small amount of apatite. Chemically, the Group Il rocks have
Zr/TiO2 and Nb/Y ratios in the ranges of 0.0006-0.0396 and 0.0318-0.3235,
respectively. The chondrite-normalized REE patterns for the Group Il rocks are
relatively flat REE pattern from Gd to Yb, with chondrite-normalized Sm/Yb [herein
(Sm/Yb)cn]= 1.331-3.052, and flat to slightly LREE enrichment, with chondrite-
normalized La/Sm [herein (La/Sm)cn= 0.852-1.831] and have positive Eu anomaly,
correspond to typical of tholeiitic series. N-MORB normalized multi-element patterns
of the Group Il rocks present flat pattern and negative niobium anomalies. The
representatives of Group Il rocks are chemically similar to tholeiite resembling
immature back arc basin, from the late Jurassic Greenstone belt in Hokkaido,

northernmost island of Japan.



The mafic igneous rocks of the Mae Sai area have been formed as ocean-
island basalt in the Silurian and located in a major ocean basin. Whereas, mafic
igneous rocks in the Mae Chan area have been formed as immature back-arc basin
basalt in the Upper Carboniferous.



