
GEOCHEMISTRY OF INTRUSIVE IGNEOUS ROCKS 
AT THOEN DISTRICT, LAMPANG PROVINCE
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Figure 2. Use this image to show the sample selection of rocks.
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Sample selection of rocks (Fig. 2).

Prepare samples for geochemical analysis (Fig. 3).

Figure 3. Use this image to show the prepare samples for geochemical analysis.

Introduction 
The intrusive igneous rocks in Thoen District, Lampang Province, were formed by the
intrusion of magma that cover by Quaternary alluvial sediments (Fig. 1). According to
the study by Thanitta Suetrong (2024), petrographic analysis was conducted to examine
the mineral composition of the rocks. The study found small rock outcrops, which are
not shown on the geological map, classified as I-type granite. These rocks are presumed
to be part of the Eastern Granitic Belt of Thailand. The researcher aims to study the
intrusive igneous rock samples through geochemical analysis to determine their
geochemical composition, classify the rock types, and identify the tectonic setting of
the igneous rocks in the study area.

Figure 1.Geology map of study area (from Thanitta Suthrong, 2024)
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Qa      Quaternary alluvial sediments: gravel, sand, silt, and clay

Qt      Quaternary terrace sediments: gravel, sand, silt, clay, and 
            laterite

Png     Permian sedimentary rocks: tuffaceous sandstone, 
             sandstone, greenish-gray shale, and limestone

PTr     Permo-Triassic volcanic rocks: rhyolite, andesite, welded    
            tuff, volcanic breccia, rhyolitic tuff, and andesitic tuff 
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Figure 8: The granite classification diagram (Chappell and White, 1984).
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The study of the geochemistry of intrusive igneous rocks in Thoen District, Lampang Province, aims to investigate their geochemical composition, classify the intrusive igneous rocks,
and determine the geological environment in which these rocks formed. The intrusive igneous rocks in the study area appear as small outcrops that are not recorded on existing
geological maps. Geochemical analysis was conducted on 21 least-altered rock samples, allowing for rock classification based on their chemical composition. The samples were
categorized into six types: monzonite, granite, granodiorite, diorite, gabbroic diorite, and quartz monzonite. Based on chemical composition, the rocks can be divided into four groups:
felsic volcanic rocks, felsic intrusive igneous rocks, intermediate igneous rocks, and mafic igneous rocks. Additionally, the study identified the magma series of the intrusive igneous
rocks in the study area as belonging to the shoshonite series and the calc-alkaline series. This suite can be classified as I-type granite. Furthermore, the findings suggest that these rocks
formed in a within-plate continental setting, a volcanic arc environment and mid oceanic ridge basalt. Geochemical evidence further supports that these intrusive rocks, observed as
small outcrops in Thoen District, Lampang Province, are part of the Eastern Granite Belt of Thailand.

The samples were categorized into six rock types: monzonite, granite, granodiorite, diorite,
gabbroic diorite, and quartz monzonite. The classification of rocks based on chemical
composition can be divided into four groups as follows: Group I felsic volcanic rocks, Group II
felsic intrusive igneous rocks, Group III intermediate igneous rocks, and Group IV mafic
igneous rocks. The magma series of the intrusive igneous rocks in Thoen area as belonging to
the shoshonite series and calc-alkaline series. Group I, II, and III can be classified as I-type
granite and these rocks formed in post collision granite and mid oceanic ridge basalt and Group
IV is intermediate to mafic rock that formed in island arc and active continental margin.
Geochemical evidence further supports that these intrusive rocks, observed as small outcrops in
Thoen District, Lampang Province, are part of the Eastern Granite Belt of Thailand.

Figure 4: The Alteration Box Plot (Large et al., 2001).Table 1. The chemical analysis results present the major element oxides, trace element concentrations, and the loss on ignition (LOI). Figure 5: The TAS diagram illustrates rock classification
based on chemical composition (Cox et al., 1979).

Figure 6:  The AFM ternary diagram illustrates the
classification of magma series (Irving and Baragar, 1971).

Figure 7: The tectonic setting classification diagram
(Pearce et al., 1984).
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Figure 10: Tectonic setting classification diagram
Pearce (1982)

Figure 9: Tectonic setting classification diagram
determined Pearce & Cann (1973)

Based on the analysis of 21 samples, the results are presented in Table 1 and are least altered in
alteration box plot (Fig. 4). The rocks are granite, granodiorite, monzonite, diorite, gabbroic diorite,
and quartz monzonite on TAS classification diagram (Fig.5) and classified into four groups as Group
I, II, III, and IV. The rocks are calc-alkaline magmas and show co-magmatic trend that occurred from
magma differentiation (Fig. 6). The tectonic settings of Group I, II, and III were determined to be I-
type granite in post-collision and mid-oceanic ridge (Fig. 7-8) and Group IV rock is island arc and
active continental margin (Fig. 10).


