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Introduction
ÅEarly Mesozoic magmatism in Indochina and its surroundings in Sundaland (SE Asia) has been 
usually ascribed to be in connection with one of three approximately coeval tectonic regimes: 1) 
the Indochina-Sibumasu amalgamation leading to the closure of the Paleotethysduring the Late 
Paleozoic–Early Mesozoic forming granite belts along the Sukhothai Terrane, 2) the Indochina-
South China amalgamation along the Song Ma suture zone closing another branch of the 
Paleotethysduring Late Paleozoic–Triassic times, and 3) the early stage of an active margin with 
the Paleo-Pacific subduction during Triassic-Jurassic times (in SW Borneo).
ÅScattered granitic plutons (185–210 Ma) located in southern Cambodia and some islands in 
southernmost Vietnam (hereafter SWVN-SEKH area) are distributed along the N-S Rach Gia-Nam 
Can fault. Three outcrop sites presented in this study are Hon Da Bac Island (Hondabacrocks) and 
Hon KhoaiIsland (Honkhoairocks) of Vietnam and Phnom Tamao of Cambodia (Tamao rocks).
ÅGeochemical, U-Pbgeochronological and geographical arguments point to a connection of the
SWVN-SEKH area withgranite belts along the Sukhothai Terrane.

ÅThe Early-Middle Mesozoic igneous rocks in the 
SWVN-SEKH area were formed during the closure of 
the Palaeotethysalong the western boundary of the 
Indochina block. They were emplaced coincidently 
with the IndosinianOrogeny driven by accretion of 
the Sibumasu terrane to the Indochina–South China 
blocks.
ÅGeochemical and U-Pbgeochronological 
characteristics of the studied rocks are similar to 
those of granite belts along the Sukhothai Terrane, 
particularly the Main Range Province granitoids. 
Hence, the Sukhothai-ChantaburiTerrane might be 
extended southeastwardas far as to the Hon Khoai
Island (southernmost Vietnam).

Geological Setting and Fieldwork
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Geodynamic model and conclusion

ÅHon Da Bac Island (HDB, Vietnam): biotite granite and 
subordinate tourmaline-bearing granite. Accessory minerals are 
tourmaline, ilmenite, apatite, fluorite, epidote, and titanite.
ÅHon Khoai Island (HK, Vietnam): Weakly foliated biotite-rich 
granites and biotite-amphibole granites. They usually contain 
amphibole relicts in biotite and remnants of pyroxene in 
amphibole. Accessory minerals are ilmenite and monazite.
ÅTamao (TM, Cambodia): Coarse-grained biotite granites are 
notably abundant in microcline and containing biotite aggregated 
with sporadic muscovite. Accessory phases consist of ilmenite, 
apatite, and fluorite.

Cartoon showing the tectonic model is modified after Metcalfe 
(2017) andSearle et al. (2012) considering isotopic data of Cheng et 
al. (2019) and Ng et al. (2015a).

Whole-rock chemistry (trace and rare earth elements)

ÅMost of the rocksare high in silicacontent andbelongto a
high-Kcalc-alkalinetrend.
ÅThe Hondabacrocks are broader in compositionalrange
comparedto the HonkhoaiandTamaorocks.
ÅHarker diagrams show a decreaseof MgO, FeOt, CaO,
Al2O3, P2O5, MnO, and TiO2 with increasingSiO2 indicating
fractionation of pyroxene/amphibole, plagioclase, Fe-Ti
oxides,andapatite.
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(major elements)

ÅZircons of the Hondabac and Honkhoai rocks areusuallyeuhedralandstubbyprismatic,colourlessto pinkish-
orange, and transparent. Theydisplayoscillatoryzonationtypical for magmaticorigin. Zirconinheritancesare
occasionallyfoundwith slightlyolderdatesrelativeto the mainzirconpopulations(sampleHDB56andHK70).
ÅZircons of the Tamao rocks, apart from the main group of euhedraland oscillatoryzonedzircons,there are
alsoopaque,porous,subhedralzirconsshowingbright coresovergrownby dark and thick rims, which suggest
metamictizationor recrystallization.
ÅU-Pbages of the Hondabacand Honkhoairocks are slightly older than the Tamao rocks. However, all granitoids 
in the studied area are chronologically coeval with all three tectonic events mentioned above.

ÅRocks from three outcrop sites are distributed along the N-S Rach Gia-Nam Can fault which is a 
large-scale fault active during the Early Mesozoic.
ÅThe SWVN-SEKH area is located in the junction region of Early Mesozoic magmatism (Indosinian
Orogeny) and Late Mesozoic magmatism (Paleo-Pacific subduction-related magmas).

Traceand rare earth element pattern of rocks from
SWVN-SEKHareaarepresentedin the diagramsto the
right. Theyoverlapcompletelywith granitebeltsalong
the Sukhothai Terrane and partly with the Paleo-
Pacificsubduction-relatedrocksfrom SWBorneo.

ÅTrace element composition is characterized in
primitive mantle normalizedspider plots by positive
anomaliesin Cs,Rb, Th, U, Ta and Pb and a negative
one in Ba, Sr, Nb, P, and Ti. (Sun and McDonough,
1995).
ÅAll analyzedrock samplesshow (La/Yb)n valuesof
4.05–17.27 and pronounced negative Eu anomalies
(Eu/Eu*=0.15–0.65) (Boynton,1984).

The chemical composition point to an arc-related
tectonic setting for the Hondabacrocks, while the
Honkhoai and Tamao rocks are ambiguous in
constrainingthe tectonic regime but are likely close
to a within-platesetting.

ÅZr-saturation thermometry shows a 
crystallization temperature of the granitoids 
ranging between 713 and 839 0C. 
ÅEmplacement pressure was estimated based on 
the chemical composition of Ca-amphibole. The 
obtained pressures yield 1.3-1.7 kbarfor the 
Hondabacrocks and 1.7-3.0 kbarfor the Honkhoai
rocks.
ÅIgneous rocks emplaced under a moderate 
oxygen fugacity. The Hondabacmagma is more 
oxidized compared to the Honkhoaimagma based 
on the chemical composition of amphibole.

Petrography and Mineralogy

ÅPlagioclaseis restrictedin composition(andesine- albite).
ÅPyroxene,amphibole, and biotite show a Fe-dominant
composition indicating an evolved nature of the magma.
Amphiboleof the Hondabacrocksis Mg-richer comparedto
the Honkhoairocks.


