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ABSTRACT

The 45 m-thick Pleistocene Thoeng basalt, part of the Late Cenozoic basalts
in mainland Southeast Asia, is located in the domains of Amphoe Muang, Amphoe
Phaya Meng Rai, Amphoe Thoeng and Amphoe Pa Daed, Changwat Chiang Rai. It
occurs as scattered flat-Iying masses on top of a mountain range, covering an area of
about 85 km’. These basaltic masses might have been a single plateau prior to
differential weathering and erosion. The basaltic pile is constituted by at least 5 flows;
some have thicknesses up to more than 10 m.

Petrographically, the least altered Thoeng basaltic samples range texturally
from slightly to highly megacrystic. Phenocrysts and microphenocrysts include
abundant olivine and plagioclase, and rare clinopyroxene and Fe-Ti oxide. Fe-Ti
oxide, apatite and quartz xenocrysts, and basaltic xenoliths are uncommon. These
megacrysts often show disequilibrium features and are embedded in fine- to very fine-
grained groundmass that may show felty, trachytic and subophitic textures. The
primary groundmass constituents are made up largely of plagioclase laths with
subordinate clinopyroxene and olivine, and rare Fe-Ti oxide; devitrified glass is also
variably present in many samples.

Chemically, the least altered Thoeng basaltic samples are comagmatic, and
belong to transitional tholeiitic affinities. They are characterized by limited ranges of
510, (47.9-54.8 wt%) and mg# (0.41-0.57) with variable values for Na,O+K,0O (2.0-
6.1 wtd%), K,0/Na,0 (0.43 £ 0.14) and Nb/Y (0.38-1.04); the ratios for incompatible-
element pairs (Ba/K = 0.02 + 0.01, P’K = 0.17 £ 0.04, Zv/Y = 4.0 = 1.1 and Zt/Ba =
0.6 & 0.2) are fairty uniform. In terms of normative minerals, almost all are tholeiitic;
a few contain normative nepheline up to 2.1%. Their patterns on variation diagrams
form coherent trends with iron enrichment in the earlier stage and iron depletion in the
more evolved rocks. The crystallization sequence is inferred to be olivine+
plagioclase, clinopyroxene and then Fe-Ti oxide, characteristic of low-pressure
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fractionation.  The representative REE patterns show slight-moderate LREE
enrichment and relative HREE depletion with chondrite-normalized La/Yb ranging
from 3.3 to 8.2, implying that garnet has involved in their origin. The values for
S10,, mg#, Ni (41-175 ppm) and Cr (38-282 ppm), and phenocryst/microphenocryst
assemblages are suggestive of derivative magmas even though the primitive ones.
The Thoeng basaltic rocks are comparable to the transitional basaltic rocks of Boina
Centre, Central Western Afar rift, in terms of REE and N-MORB normalized multi-
element patterns.

The Thoeng basaltic magma is interpreted to generate in a continental rift
environment. The parental magma for Thoeng basalt was likely to be transitional
tholetitic picritic magma that derived either from mixing of depleted mantle melt
(tholeiitic picrite) and enriched mantle melt (alkalic picrite) or from partial melting of
a mantle with compositions intermediate between depleted and enriched mantles under
a high-pressure regime (P>25 kb). During uprising, the parental picritic magma
probably delayed at the crust-mantle boundary, causing olivine fractionation and lower
crustal contamination.  Subsequently, the residual magma, transitional tholeiitic
magma with high normative olivine, might have continued ascending and accumulated
in a shallow magma chamber (P<10 kb). Magma mixing, crystal fractionation and
upper crustal contamination probably took place at this stage. The sequence of low-
pressure crystallization might have been as follows: olivine, plagioclase,
clinopyroxene and Fe-Ti oxide. Finally, the derivative magma erupted to the earth's
surface, producing the Thoeng basaltic suite.



