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ABSTRACT

The Mae Tha basalt is Pleistocene in age and is considered to be part of the
Late Cenozoic basalts in mainland Southeast Asia. It is located in the domains of
Amphoe Mae Moh and Amphoe Mae Tha, Changwat Lampang, covering an area of
approximately 140 km?  This basaltic pile commonly forms a low-lying land
inbetween high mountains and has experienced extensive weathering and
decomposition. The basaltic pile is constituted largely by subaerial lavas with rare
subaqueous flows and pyroclastic debris. The subaerial basalts are made up of at least
6 flows with individual thicknesses varying from more or less 1 m to greater than 12
m.

Petrographically, the least altered Mae Tha basaltic samples range texturally
from phyric to microphyric, except for the sample from chill margin of basalt pillow
that 1s vitrophyric. Phenocrysts and microphenocrysts include abundant olivine, and
rare plagioclase, clinopyroxene, Fe-Ti oxide and chromian spinel. Quartz xenocrysts
and Permo-Triassic (7) volcanic xenoliths have been sporadically detected in some
basalt samples. The groundmass commonly shows felty texture; trachytic and glassy
groundmass may have been observed in some samples. The primary groundmass

constituents are made up largely of plagioclase laths with subordinate olivine and pink



clinopyroxenes, and minor Fe-Ti oxides. Devitrified glass and quenched crystals may
be variably present.

Chemically, the least altered Mae Tha basaltic samples are comagmatic, and
belong to alkalic affinities. They are characterized by limited ranges of SiO; (46.12-
51.23 wt%) and mg# (0.60-0.70) with variable values for NayO+K,O (5.89-8.10
wt%), K20/NayO (0.30 - 1.19), and Nb/Y (1.39-1.75). The ratios for incompatible-
element pairs (e.g. Zr/Nb, Nb/Y, Ba/K, P/K, Z1/Ba, Z1/K, Zt/P, Ba/St, Ba/P and Y/Zr)
are fairly uniform. In terms of normative minerals, the presented lavas are alkalic,
with normative nepheline varying from 0.53 to 13.56%. The crystallization sequence
is inferred to be olivine, chromian spinel, clinopyroxene and Fe-Ti oxide in the earlier
stages and plagioclase in the latest stage. The representative REE patterns show
moderate LREE enrichment and relative HREE depletion with chondrite-normalized
La/Yb ranging from 11.47 to 12.86. The values for SiO;, mg#, Ni (90-251 ppm) and
Cr (128-329 ppm), and phenocryst/microphenocryst assemblages are suggestive of
derivative magmas. The Mae Tha basaltic rocks are chemically similar to the alkalic
basaltic rocks from southern part of Gregory rift, Kenya.

The Mae Tha basaltic magma generated in a continental rift environment.
The parental magma for Mae Tha basalt was likely to be transitional trachybasaltic to
basanitic magma that is equilibrated with a amphibole-bearing lherzolite. Such a
primary magma might have been produced by a small degree of partial melting of
either a fertile mantle or a mantle intermediate between depleted and fertile mantles at
pressures slightly greater than 10 kb (35 km depth). The parental magma might have
ascended and accumulated in a shallow magma chamber (approximately 5 kb pressure
or 17-18 km depth). Magma mixing, crystal fractionation and upper crustal
contamination probably took place at this stage, leading to derivative magmas
chemically analogous to the Mae Tha basalts. Finally, the derivative magmas erupted

to the earth's surface, producing the Mae Tha basaltic suite.
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