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The Sukhothai Fold Belt, located between the Loei Fold Belt and the Inthanon Zone in
Thailand, hosts various types of metallic mineral deposits, such as orogenic gold and antimony-
tungsten and epithermal gold-antimony and antimony deposits. The granitoids have been
considered to be the sources of hydrothermal fluids that produced several kinds of mineral
deposits in the Sukhothai Fold Belt. Nevertheless, the granitoids in the neighboring tectonic
areas, the Sibumasu Terrane and the Inthanon Zone in the west and the Loei Fold Belt in the
east, host different types of metallic mineral deposits from the Sukhothai Fold Belt. The details
of the relationship between magmatism, tectonic processes and the mineral deposits
distribution in the region have not been fully understood.

The granitoids in the Sukhothai Fold Belt consist of tonalite, granodiorite,
monzogranite, syenogranite and quartz syenite, which are characterized by I- and S-type
affinities. These granitoids composed of primary minerals of quartz, plagioclase, K—feldspar,
biotite and hornblende; muscovite is rare. Apatite, zircon, titanite, magnetite and ilmenite are
present as accessory minerals. The Sukhothai Fold Belt granitoids have the characteristic of

transition between I- to S-type granite. The magnetic susceptibilities of the granitoids vary
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between 0.165 x 103 and 7.358 x 103 SI unit in the northern part of the Sukhothai Fold Belt,
0.105 x 103 and 6.04 x 103 SI unit in the central part of the Sukhothai Fold Belt and 0.027 x
103 and 1.313 x 103 SI unit in the southern part of the Sukhothai Fold Belt, which indicate
the granitoids in the Sukhothai Fold Belt are categorized in both ilmenite- and magnetite-
series.

Bulk chemical compositions including trace elements of the granitoids were analyzed.
The Harker diagrams of major element concentrations reveal that the granitoids have
continuous fractionation trends and were probably formed from similar primitive magma. The
alumina saturation index (ASI) indicates that these granitoids have the character of both
metaluminous and mildly peraluminous. The AFM diagrams and K20 versus SiOz suggest
that these granitoids are medium- to high-K calc-alkaline affinities. Trace elements of the
granitoids were normalized to primitive mantle shows distinct depletions in Ba, Nb, P and Ti
and enrichments in Th and K. Plots of rare earth elements (REE) of the granitoids normalized
to primitive mantle illustrate moderately decreasing light REE and fairly flat heavy REE
patterns, with depletion of Eu. The Rb versus (Nb+Y), Nb versus Y, Rb versus (Yb+Ta), and Ta
versus Yb tectonic discrimination diagrams indicate that the granitoids in the Sukhothai Fold
Belt have the compositions of granitoids in volcanic arcs and syn-collision setting, which
indicates a similar compressional tectonic setting. The Zr/Y versus Y diagram reveals that the
granitoids were generated in continental arcs.

The U-Pb zircon age of 243-237 Ma which mark the timing of subduction to the syn-
collisional stage between the Sibumasu-Indochina terranes, was obtained from a granodiorite
sample in the northern part and a syenogranite sample from the central part of the Sukhothai
Fold Belt, while the monzogranite and syenogranite samples in the northern part and a
monzogranite sample in the southern part of the Sukhothai Fold Belt provided a timing of
post-collision between the Sibumasu-Indochina terranes during 230-202 Ma. In addition, the
Eocene granite (~43 Ma) may have intruded during the sinistral movement of the Klaeng and
Mae Ping fault zones which resulted from the Indian-Eurasian plate collision.

Initial 176H{/177Hf ratios of the zircons from the Sukhothai Fold Belt granitoids in this
study ranged from 0.281855 to 0.282913 and they are characterized by both positive and
negative initial eHf values of -8.0 to +9.2 (an average of +1.5), which indicate a mixed source
of magma, ie., juvenile mantle-derived and reworked crustal materials. The two-stage
depleted mantle Hf model ages (TpmC) of these zircons are 2.2-0.6 Ga with an average of 1.1
Ga, indicating the timing of a formation of the parental magmatic source of zircons separating
from the mantle during Middle Paleoproterozoic to Early Neoproterozoic.

A Hf-isotope data from magmatic zircons compilation including the values obtained in this
study and previous reports were used to make a contour map that allows a comparison between
the source of magma and the distribution of mineral deposits in Thailand. The magmatic
source for the igneous rocks in the Loei Fold Belt is dominated by juvenile mantle-derived

components, as shown by positive average initial eHf values (+1.0 to +12.7), and contributed
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to the formation of porphyry-related skarn copper and gold, skarn iron and epithermal gold
deposits. In contrast, the igneous rocks in the Sibumasu Block and Inthanon Zone originated
from reworked crustal materials, as indicated by mostly negative average initial eHf values (-
15.5 to +0.8), and produced S-type granite-related tin-tungsten deposits. On the other hand,
the various average initial eHf values (-4.9 to +11.0) from the igneous rocks in the Sukhothai
Fold Belt suggest mixed sources including evolved and juvenile magma materials, which
generated the orogenic gold and antimony-tungsten and epithermal gold-antimony and

antimony deposits.
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