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ABSTRACT 

Granitic intrusions exposed as isolated inselbergs in the Nui Sam area (An Giang Province, 

southwestern Vietnam) have traditionally been assigned to the Ankroet Complex and 

interpreted as Cenozoic in age. However, the lack of precise geochronological constraints has 

limited understanding of their origin and tectonic significance. This study presents new 

petrographic observations and zircon U–Pb geochronological data from representative granite 

samples. Petrographic analysis reveals light-colored, two-mica granites with inequigranular to 

porphyritic textures and felsic mineral compositions dominated by plagioclase, K-feldspar, and 

quartz. Zircon U–Pb dating yields a concordant crystallization age of ~70.71 ± 0.76 Ma, 

indicating a Late Cretaceous magmatic event. These results challenge previous interpretations 

and suggest that the Nui Sam granitoids formed during post-orogenic extension or lithospheric 

reworking following the Indosinian orogeny. The findings provide new constraints on the 

tectono-magmatic evolution of southwestern Vietnam and contribute to refining the 

geodynamic framework of the Indochina block. 

Keywords: Nui Sam granite; U–Pb zircon dating; Late Cretaceous magmatism; Ankroet 

Complex; 

1. Introduction 

 Granitic magmatism plays a fundamental role in understanding crustal evolution and 

tectonic processes, particularly in continental collision zones and post-orogenic settings (Chappell 

and White, 1992; Sylvester, 1998). In Southeast Asia, granitoid intrusions record multiple phases 

of magmatic activity associated with major tectonic events, including the Indosinian orogeny and 

subsequent Mesozoic–Cenozoic reactivation (Liu et al. 2012). 

 In Vietnam, granitoids are widely distributed across the Indochina block; however, the 

southwestern region, especially the Mekong Delta, is largely covered by Quaternary sediments, 

limiting exposure of crystalline basement rocks. Isolated granitoid bodies such as those in the Nui 

Sam area therefore provide rare and valuable insights into the deeper crustal structure and magmatic 

history of this region. 
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Figure 1. Geological map of study area showing the sample locations 

 The Ankroet Complex consists mainly of medium- to coarse-grained biotite granites, with 

its principal distribution in the Da Lat–Lam Dong region and minor exposures in An Giang 

Province. Zircon U–Pb ages reported for this complex range from 93.4 ± 2.0 Ma to 96.1 ± 1.1 Ma 

(Thuy et al., 2004; Hiep et al., 2020). Previous studies (e.g., Huỳnh Trung et al., 1979) assigned the 

Nui Sam granitoids to the Ankroet Complex and tentatively interpreted them as Cenozoic. 

However, the absence of reliable geochronological data has resulted in significant uncertainty 

regarding their age, origin, and tectonic significance. This study provides the first robust 

geochronological constraints for the Nui Sam granitoids and contributes to refining the tectono-

magmatic evolution of southwestern Vietnam. 

2. Geological Setting 

 The Nui Sam area is located near Chau Doc City in An Giang Province, southwestern 

Vietnam, close to the Vietnam–Cambodia border (Figure 1). This region lies along the southwestern 

margin of the Indochina block, a major continental fragment in Southeast Asia that has experienced 

a complex tectonic history involving multiple orogenic and post-orogenic events. 

 From a geomorphological perspective, the study area is part of the Mekong Delta lowland, 

which is extensively covered by Quaternary sediments (Figure 1). These unconsolidated deposits 

obscure most of the pre-Cenozoic basement, making direct observations of crystalline rocks 

relatively rare. In this context, the granitoid bodies exposed at Nui Sam form prominent inselbergs 

rising abruptly above the surrounding plains, representing erosional remnants of more extensive 

basement rocks. Their isolation highlights their resistance to weathering and provides important 

windows into the otherwise concealed crust beneath the delta (Figure 1). 

 Geologically, the exposed granitoids have been traditionally assigned to the Ankroet 

Complex (Huynh Trung et al., 1979), which is widely distributed across southern Vietnam, 

particularly in the Da Lat zone. The complex is dominated by felsic intrusive rocks, including 

granites and granodiorites, and has been variably interpreted as forming during either the Mesozoic 

or Cenozoic (Huynh Trung et al., 1979). However, due to the scarcity of reliable geochronological 
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data in the southwestern region, the age and tectonic affinity of the Nui Sam granitoids have 

remained uncertain. 

3. Materials and Methods 

3.1. Sampling 

 Two representative granite samples were collected from fresh outcrops in the Nui Sam area. 

One sample was selected for detailed petrographic and geochronological analysis (Figure 1). 

3.2. Petrographic Analysis 

 Thin sections were prepared following standard procedures and examined under a 

polarizing microscope at magnifications up to 10×. Mineral assemblages, textures, and deformation 

features were documented. 

Table 1. Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) U–Th–

Pb Zircon of the studied granite sample. 

 
3.3. Zircon U–Pb Geochronology 

 Zircon grains were separated using conventional crushing, heavy liquid, and magnetic 

separation techniques at the Center for Excellence in Analyses and Experiments (CEAE)-Hanoi 

University of Mining and Geology. U–Pb isotopic analyses were conducted using MC-ICP-MS at 

OC-KBSI. Data reduction and age calculations were performed using established protocols, and 

uncertainties are reported at the 1σ level (Table 1, Figure 3). 

 
Figure 2. Photomicrographs showing representative mineral assemblages 

icrostructure of the studied granite sample. Qtz: quartz, Plg: Plagioclase 
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