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Abstract

Igneous rocks in the areas of Tha Tako and Krok Phra (Nakhon Sawan Province), and
Chum Ta Bong (Uthai Thani Province), upper Central Plain Thailand are felsic to
mafic, and occur as lava flows, stocks and dikes. They form north-south trending chains
of small hills/mountains and smaller intrusive masses in sedimentary rocks. The studied
rocks can be separated into five magmatic groups, i.e. Groups I, I, lll, IV and V, based
on least-mobile, incompatible elements.

The Group | rocks are composed of rhyodacite/dacite, andesite/basalt and
diorite/gabbro.  The rhyodacite/dacite are porphyritic, with abundant plagioclase,
subordinate potassium feldspar, amphibole and opaque minerals, and occasional quartz
and biotite phenocrysts/microphenocrysts. The groundmass is glassy, and has partly
undergone high-temperature devitrification and/or low-temperature recrystallization. In
general, the groundmass constituents are largely plagioclase and quartz, with minor
potassium feldspar, spherulite, amphibole, biotite, zircon and opaques. The
andesite/basalt commonly show a porphyritic texture, with abundant plagioclase and
subordinate clinopyroxene, amphibole and opaques phenocrysts/microphenocrysts. The
groundmass is holocrystalline, and consists largely of plagioclase and clinopyroxene,
with a small amount of opaques. The diorite/gabbro show a seriate texture, made up
mainly of plagioclase, with subordinate unidentified mafic minerals and opaques. The
Group | rocks have typical REE patterns of calc-alkalic rocks, with (La/Sm)cn and
(Sm/Lu)en = 1.89-5.38 and 1.15-2.48, respectively. Their REE and N-MORB
normalized patterns are analogous to those of the Upper Eocene basic rock from Kuh-e
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Dom shoshonitic dikes, Urumieh-Dokhtar magmatic arc, Northeast Aradestan, Central
Iran that has been developed in a post-tectonic setting. The Group I rocks have a U-Pb
zircon age of 345.5 + 3.4 Ma.

The Group Il rocks are seriate-textured diorite/gabbro, consisting mainly of plagioclase,
with subordinate biotite, quartz, clinopyroxene and amphibole, and minor zircon and
opaques. These rocks show typical REE patterns of calc-alkalic rocks, with (La/Sm)cn
and (Sm/Lu)cn = 3.24-4.79 and 2.29-2.54, respectively. Their REE and N-MORB
normalized patterns are very similar to those of the Quaternary dacite from Erciyes
volcano, Central Anatolia, Turkey that has been erupted in an active continental margin.
The U-Pb zircon age for Group 1l rock is 225.4 £ 1.9 Ma.

The Group Il rocks comprise microdiorite/microgabbro/gabbro and andesite/basalt.
The former is seriate-textured, and consists mainly of plagioclase, with subordinate
clinopyroxene, amphibole, orthopyroxene and opaques. The latter is either seriate-
textured or porphyritic. The seriate-textured andesite/basalt are made up mainly of
plagioclase, with subordinate clinopyroxene, orthopyroxene and opaques. The
porphyritic andesite/basalt contain abundant plagioclase, and subordinate unidentified
mafic minerals and opaques phenocrysts/microphenocrysts.  The groundmass is
holocrystalline, with abundant plagioclase and unidentified mafic minerals, and minor
opaques. The Group Il rocks show REE patterns typical of tholeiitic rocks, with
(La/Sm)cn and (Sm/Lu)cn = 1.18-1.53 and 1.38-1.85, respectively. Their modern
analog, in terms of REE and N-MORB normalized patterns, is the Quaternary basaltic
andesite from the Maca volcano, Patagonian Andes (~45°S, Chile) that has been erupted
in an active continental margin.

The Group IV rocks are constituted by microdiorite/microgabbro and andesite/basalt.
The microdiorite/microgabbro show a seriate texture, comprising abundant plagioclase,
and subordinate unidentified mafic minerals, clinopyroxene, amphibole and opaques.
The andesite/basalt have seriate and slightly porphyritic textures. The seriate-textured
andesite/basalt consist mainly of plagioclase, with subordinate unidentified mafic
minerals and opaques. The slightly porphyritic andesite/basalt contains
phenocrysts/microphenocrysts of plagioclase, clinopyroxene, orthopyroxene and

opaques. Their groundmass is holocrystalline, consisting largely of plagioclase and



clinopyroxene, with minor opaques. The REE patterns for the Group IV rocks are
tholeiitic, with (La/Sm)cn and (Sm/Lu)cn = 0.87-1.49 and 1.25-1.84, respectively. The
parallel/subparallel REE patterns and N-MORB normalized patterns of the Group 1V
rocks and the Pliocene Asahiura basalt from Eastern zone, Southwest Hokkaido, Japan
signifies that the Group IV rocks have been formed in an active continental margin.

The Group V rocks are rhyodacite/dacite. They have similar petrographic features to the
rhyodacite/dacite in Group | rocks, however, they show typical REE patterns of
shoshonitic rocks, with (La/Dy)cn = 5.00-6.72 and (Dy/Lu)cn = 1.72-2.22, respectively.
Their REE and N-MORB normalized patterns are comparable to those of the Upper
Eocene intermediate rock from Kuh-e Dom shoshonitic dikes from the Urumieh-
Dokhtar magmatic arc, Northeast Aradestan, Central Iran that has been erupted in a
post-tectonic setting.

The tectonic scenario of Thailand may be outlined using the facts obtained from
literature and this study. In the Silurian, the Shan-Thai and Indochina terranes were
separated by a major ocean basin, represented by the mid-ocean ridge basalt of Central
Loei volcanic sub-belt. A west-dipping subduction zone formed at the leading edge of
the Shan-Thai terrane, leading to a volcanic arc. Subsequently, this arc may have been
rifted, forming an immature back-arc basin, represented by the immature back-arc basin
basalt and andesite in the Chiang Rai — Chiang Mai volcanic belt. In the Devonian, a
mature back-arc basin, represented by the Devonian radiolarian chert, have been
developed. In the Early Carboniferous to Middle Permian, the mature back-arc basin
might have been continued spreading, leading to a major ocean basin, represented by
ocean-island basalt and mid-ocean ridge andesite-basalt in the Chiang Rai — Chiang Mai
volcanic belt. While the back-arc basin became wider to be a new ocean basin, the older
ocean basin became narrower and then closed in the Early Carboniferous. The
amalgamation of arc and Indochina terrane might have been followed by post-orogenic
magmatism, represented by the Groups | and V rocks, in the Early Carboniferous. The
closer 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. The new ocean basin then became narrow and a new arc

formed above the subduction zone in the Late Permian — Late Triassic, represented by



volcanic arc rocks in the Loei — Phetchabun — Nakhon Nayok volcanic belt, the Chiang
Khong — Tak volcanic belt, and the Groups II, 1l and IV rocks. Finally, the Shan-Thai
and Indochina terranes might have been completely collided in the Late Triassic, giving
rise to the Nan — Uttaradit suture, and the immediately followed by post-orogenic

eruption that superimposed on the Chiang Khong — Tak volcanic belt.



