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ABSTRACT

The volcanic and hypabyssal rocks from the Mueang Nan and Wiang Sa
Districts, Nan Province are a portion of Chiang Khong - Tak volcanic belt. They can
be separated to Group 1 alkalic rocks and Group Il transitional subalkalic to alkalic
rocks. The Group I rocks occur as lava flows and hypabyssal rocks, and have basaltic
composition, while the Group Il rocks are all lava flows compositionally varying from
mafic to felsic. Both of them have been evidently formed in the late Early Jurassic;

the Group | rocks are younger than the Group Il rocks.

The Group | rocks are commonly non - porphyritic to strongly porphyritic,
with phenocrysts/microphenocrysts of plagioclase, clinopyroxene, orthopyroxene,
amphibole, unidentified mafic minerals, Fe-Ti oxide and/or apatite. The non-
porphyritic and groundmass of porphyritic rocks are made up largely of plagioclase
and clinopyroxene, with minor orthopyroxene, amphibole, Fe-Ti oxide and/or
unidentified mafic minerals. The Group | rocks have Zr/TiO, and Nb/Y ratios in
ranges of 0.004 - 0.011 and 0.646 - 1.600, respectively. Their chondrite-normalised



REE patterns are slightly enriched, with (La/Sm)cn = 1.61 - 1.99 and (Sm/Yb)cn =
1.85-2.02.

The Group Il mafic rocks are basalt and andesite, whereas the Group 1l felsic
rocks are rhyodacite/dacite. The Group Il basalt and andesite are non-porphyritic to
highly porphyritic, with phenocrysts/microphenocrysts of plagioclase, clinopyroxene,
orthopyroxene, amphibole, unidentified mafic minerals, Fe-Ti oxide and/or apatite.
The non-porphyritic and groundmass of non-porphyritic rocks include abundant
plagioclase, and may contain minor to subordinate clinopyroxene, Fe-Ti oxide and
amphibole. The Group Il rhyodacite/dacite are moderately to highly porphyritic, with
phenocrysts/microphenocrysts of common plagioclase, K-feldspar, orthopyroxene,
amphibole, unidentified mafic minerals and Fe-Ti oxide, and uncommon apatite and
zircon. The groundmass consists largely of micropoikilitic quartz, with minor Fe-Ti
oxide and granophyric quartz-feldspar intergrowth. The Group Il rocks have Zr/TiO,
and Nb/Y ratios in ranges of 0.007 - 0.076 and 0.279 - 1.270, respectively. Their
chondrite-normalised REE patterns show slight LREE enrichment, with (La/Sm)cn =
2.29 - 2.60, and relatively flat HREE, with (Sm/Yb)cn = 1.65 - 2.16.

The Group | rocks are compositionally analogous to the Oligocene mildly
alkalic basalt from San Juan Mountains, Colorado, U.S.A., in terms of chondrite-
normalised REE and N-MORB normalised multi-element patterns. Likewise, the
Group Il rocks are chemically very similar to the Middle Miocene calc-alkalic basalt
from Develidag volcanic complex, Central Anatolia, Turkey, and the Late Miocene
calc-alkalic basalt from Sierra Santa Ursula, NW Mexico. Since the modern analogs
of Group I and Group Il rocks represent post-subduction volcanism, synchronous with
rifting, the Group | and Group Il rocks are inferred to have been generated either at

the end of post-orogenic environment or in an incipient continental rift environment.

The tectonic evolution of Shan-Thai and Indochina cratons may be depicted
using available informative data and the data obtained from this study. In the Silurian-
Devonian, the Shan-Thai and Indochina cratons were separated by a major ocean
basin. A west-dipping subduction took place at the edge of the Shan-Thai craton,



resulting in island-arc magmatism and the forearc accretionary complex formation.
The arc may have been rifted to form an immature backarc basin. In the Middle
Permian, the incipient backarc basin became a mature backarc basin then a new major
ocean basin, while the older major ocean became narrower and finally closed. The
closure of the older major ocean basin resulted in shifting the spreading centre to a
new subduction with reverse polarity to the extinct older one in the Late Permian.
Subsequently, a new volcanic arc has been formed above the subduction in the Late
Permian - Middle Triassic. Meanwhile, the new major ocean basin became narrower.
The Shan-Thai and Indochina cratons might have been completely collided in a period
of Middle to Late Triassic. The transtensional regime governed this tectonic episode
and led to the post-orogenic magmatism that gave rise to the Chiang Khong - Tak
volcanic belt. The studied volcanic and hypabyssal rocks might have occurred at the
late stage of post-orogenic magmatism or the early stage of continental rifting in the

late Early Jurassic.



