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Abstract - This work presents microscopic-, whole-rock geochemical- , and K-Ar age data for Tanjung Berikat Granitoid 
at the easternmost part of Bangka Island. Some selected samples are in the range of monzogranite and granodiorite 
based on microscopic analysis. The rocks are characterized by a wide range in SiO2 (62.75 - 70.17 wt %), high-K calc-
alkaline to shoshonitic affinity, and ferroan signature. Very good correlation values of bivariate SiO2 plotted against 
other major oxides, similar spider diagrams normalized to the composition of the N-MORB and chondrite-normalized 
REE diagrams demonstrate the same origin and crystallization mechanism of the granitoid. The I-type nature of the 
studied granite is based on the hornblende existence, metaluminous character, negative SiO2 to P2O5 correlation, and 
volcanic arc characteristics of the rock. Tanjung Berikat Granitoid was crystallized in the mid ̶ late Early Cretaceous 
at 125.5 ± 2.8 Ma and 109.4 ± 2.5 Ma based on the K-Ar dating method.
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Introduction

Background
Tectonic history of the Southeast Asia re-

gion which is composed of continental blocks, 
namely Sibumasu, Indochina, East Malaya, West 
Sumatra, West Burma, Simao, and Southwest 
Borneo is enigmatic (i.e. Barber and Crow, 2009; 
Metcalfe 2011, 2013; Hall and Sevastjanova, 
2012; Cottam et al., 2013; Breitfeld et al., 
2017; Ng et al., 2017; Hazad et al., 2019; Irzon 
et al., 2021). Classification of granitic rocks 
of Southeast Asia into Eastern, Main Range, 
and Western Provinces is based on continental 

blocks convergences with several ancient oceans 
called Palaeo-Tethys, Meso-Tethys, and Ceno-
Tethys (Barber, 2000; Barber and Crow, 2003; 
Metcalfe, 2011, 2013; Jiang et al., 2017; Irzon 
et al., 2022). The detachment of North China, 
South China, Indochina, and East Malaya Blocks 
from the mainland Gondwana through Early 
Devonian opened the Palaeo-Tethys (Metcalfe, 
2011). Cimmerian continent, including Bashoan, 
Tengchong, and Sibumasu, then moved away 
from Gondwana in Early Permian to open the 
Meso-Tethys. Eastern Granite Province was 
initiated by the subduction of Palaeo-Tethys 
below Indochina (including East Malaya) since 
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Permian (Searle et al., 2012; Metcalfe, 2013). 
After the closing of Paleo-Tethys, the Main 
Range Province magmatism was initiated be-
cause of the Sibumasu and Indochina collision 
(Metcalfe, 2011; Metcalfe, 2013). Previous stud-
ies indicated that the heat for Western Granite 
Province magmatism should have come from the 
Ceno-Tethys subduction beneath West Phuket 
and Mogok Belts in Burma (Searle et al., 2012; 
Setiawan et al., 2017). Granitoid provinces in 
Southeast Asia region are given in Figure 1.

Most granitoid intrusions of the Eastern Prov-
ince located in Thailand, eastern region of Ma-
laysia, at several islands in the east of Sumatra, 
and in East Kalimantan are I-type, volcanic-arc 
correlated, and hornblende-bearing rocks (Ghani, 
2000; Ghani et al., 2013; Irzon, 2017; Kazemi et 
al., 2019; Hazad et al., 2019; Irzon et al., 2020). 
The Main Range Province is coherent with the 
Western Granite Belt of Malay Peninsula. Gi-
ant tin deposits in Bangka, Belitung, and Kinta 
Valley occur along with the majority of S-type 
granites in the Main Range Province (Cobbing, 
2005; Jamil et al., 2016; Ng et al., 2017). Both 
I- and S-type granites are identified in the West-
ern Province of Burma and western Thailand. 
However, Clarke and Beddoe-Stephens (1987) 

argued that Hatapang Granite in North Sumatra 
should also belong to the youngest province ac-
cording to similar microscopic and geochemistry 
characteristics.

As discussed above, Bangka Island belongs 
to the tin islands along with Bintan, Singkep, and 
Kundur (Ko, 1986; Ng et al., 2017; Irzon et al., 
2022). A previous study illustrated that the stan-
niferous S-type granites in Bangka intruded dur-
ing Triassic, are characterized by south-westward 
younging which might be the result of subduction 
roll-back (Ng et al., 2017). However, the occur-
rence of several I-type intrusions on the island is 
puzzling and needs to be explained. This study 
aims to describe I-type granite in Tanjung Berikat, 
at the easternmost of Bangka considering its micro-
scopic and geochemical characteristics. A total of 
seven granite samples were collected and analyzed. 
Three samples were analyzed for major, trace, and 
REE, while two of the samples were dated using 
the K-Ar method for the rock formation mecha-
nism. However, the K-Ar age of magmatic rocks 
is not the same as the age of magma emplacement 
mechanism of the previous studies (i.e. Ng et al., 
2017; Siregar et al., 2022).

Geological and Stratigraphical Settings
The geology of Bangka Island is published 

into two maps, namely the North Bangka 
Quadrangle (Mangga and Djamal, 1994) and 
the South Bangka Quadrangle (Margono et al., 
1995). Tanjung Berikat is situated on the west 
coast of the South Bangka Quadrangle. Pemali 
Metamorphic Complex which is composed of 
phyllite, schist, and quartzite was formed in the 
latest Carboniferous to Permian age (Margono et 
al., 1995). Tanjung Genting Formation formed 
in Triassic consists of alternating sandstone and 
claystone. Both of the sedimentary rocks are 
fine- to medium-grained and well-sorted, with 
local lenses of limestone. 

Different granitoid rocks in Bangka intruding 
the Tanjung Genting Formation were classified 
into biotite granite, granodiorite, and gneissic 
granite (Margono et al., 1995). A study discussing 
granitic rocks in Bangka explained that the rocks 
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Figure 1. Eastern, Main Range, and Western Granite Prov-
inces of Southeast Asia (modified after Cobbing (2005) and 
Metcalfe (2011).
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were crystallized during Late Triassic (229.9 - 
204.4 Ma) using U-Pb dating (Ng et al., 2017). 
The plutonic rocks are trending E  ̶W, elongated 
in shape, and can be discriminated into biotite 
granites and hornblende-biotite granodiorites 
(Ko, 1986). The first type is coherent with S-type 
granites, while the second one is with I-type. Tin 
mineralization in Bangka is linked to peralumi-
nous tin-bearing S-type granites which typically 
spread in the main granite province of Southeast 
Asia (Cobbing 2005; Irzon et al., 2018). Based on 
its geochemical composition, a previous study pre-
dicted that titanite and malayaite present together 
in the tin-bearing granites of Nudur at southern 
Bangka (Irzon et al., 2020). A total of ten samples 
were collected in the frame of the fieldwork in 
Tanjung Berikat, at Bangka Island (Figure 2).

TRBD-03, BKRO-07, and BKRO-10 are three 
granitic rocks that outcrop nearby Tanjung Beri-
kat Beach (Figure 2). The samples are light grey, 
holocrystalline, phaneritic granitoid, and very 
coarse-grained rocks. Xenoliths of mafic volcanic 
rock with a diameter of 5 - 20 cm are common in 
all studied outcrops. The other four intrusive rocks 
TRBD-01, TRBD-02, BKRO-01, and BKRO-11 
were taken not more than 300 m from the east of 
a fish market. These granite outcrops are relatively 
almost alike to the ones from Tanjung Berikat, but 
they show a more reddish colour.

Under the microscope, three of the selected ig-
neous rocks are classified as granodiorite (BKRO-

Granite

Alluvium

Tanjung Genting Formation

Pemali Metamorphic Complex

Ranggam Formation

TRBD -01

TRBD -02

TRBD -03
BKRO -01

BKRO -07

BKRO -10

BKRO -11

Description

Tj. Berikat Beach

Fish Market

Figure 2. Geological map of Bangka and sample locations, 
modified from Mangga and Djamal (1994) and Margono 
et al. (1995).  Tanjung Berikat is located at the eastmost of 
the tin island.

01, BKRO-07, and BKRO-10), while another 
one is monzogranite (BKRO-11). Both groups 
are holocrystalline and equigranular (Figures 3a-
d). The granodiorite is characterized by perthite 
texture, whilst monzogranite shows a graphic 
one. They predominantly comprise plagioclase 
(22.8 - 50%), quartz (25.2 - 32.8%), orthoclase 
(8.3 - 20%), biotite (4.7 - 18%), hornblende (up 
to 7.6%), and epidote (0.4 - 4.8%). Accessory 
minerals include subordinate apatite and zircon. 
Biotite is partly altered to chlorite (2 - 4.4%). A 
small number of secondary quartz was detected 
in BKRO-07 and BKRO-10.

Analytical Method

Geochemical and microscopic analyses were 
done in the laboratory of Centre for Geological 
Survey Indonesia in November 2017. The major 
oxide content of the samples was measured us-
ing Advant-X-Ray Fluorescent (XRF), while 
trace and rare earth elements were determined by 
Thermo X-Series Inductively Coupled Plasma – 
Mass Spectrometry (ICP-MS). Before chemical 
preparation, the samples were crushed and milled 
to attain the grain size of -200 mesh using a jaw 
crusher and ball mill. Pressed pellet method and 
acid destruction process were applied in XRF 
and ICP-MS analysis, respectively. The total 
volatiles in the samples pronounced on Lost of 
Ignition (LOI) was determined by weighing the 
dry sample and crucible, placing the sample in the 
crucible, heating in a furnace at 1,000°C, cooling 
in a desiccator, and re-weighing the residue in the 
crucible. Details for XRF and ICP-MS analytical 
procedures followed the previous works from 
Irzon and Abdullah (2016; 2018). Certified refer-
ence materials were also prepared and analyzed 
using the same process together with the samples 
for accuracy confirmation. All of the samples 
were analyzed using XRF. The data in this study 
is part of major geochemistry coastal mapping 
in Bangka, so only three representative samples 
were measured by ICP-MS. XRF and ICP-MS 
measurement results are shown in Table 1. 
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Two of the selected samples (TRBD-01 and 
TRBD-03) were sent to Actlabs in Canada for 
K-Ar dating in January 2018. Splits of feldspar 
concentrate from the two samples were weighted 
into Al container, loaded into the sample system 
of extraction unit, and degassed at 100°C for two 
days to remove the surface gases. Argon was 
extracted in a double vacuum furnace at 1,700°C 
after the 38Ar as the spike was introduced to the 
sample. Two-step purification schemes were 
adapted to clean up the extracted gases. Then pure 
Ar were introduced into a custom-built magnetic 
sector mass spectrometer. For all measurements 
in this study, 2σ defines the analytical error. Rec-
ommended decay constants of the previous study 
(Steiger and Jäger, 1977) with λK = 0.581x10-
10y-1, λβ = 4.962x10-10y-1, and 40K/K = 0.01167 
(%) were applied for K-Ar age calculation. The 
K–Ar dating results are summarized in Table 2.

The discrimination between I-type and S-type 
granites was introduced based on an investiga-

tion of granites and related volcanic rocks in 
the Lachlan Fold Belt, eastern Australia. I-type 
granite is arc-related as the result of meta-igneous 
differentiation while S-type is collision-related 
and apparently of a metasedimentary source. The 
anorogenic A-type (Loiselle and Wones, 1979) 
and mantle-origin M-type (White, 1979; Pitcher, 
1983) were proposed later. S-type granite is also 
called two-mica granite as it usually contains 
both biotite and muscovite (Ghani, 2000; Ghani 
et al., 2013; Wang and Shu, 2012; Jamil et al., 
2016; Liu et al., 2020). I-type intrusion is under-
saturated in Al and particularly contains horn-
blende which is detected in the samples (Hazad 
et al., 2019; Irzon et al., 2020). SiO2 to P2O5 
correlation is useful for distinguishing I-type 
from S-type granites (Yanbo and Jingwen, 2010; 
Ghani et al., 2013; Sarjoughian and Kananian, 
2017; Irzon et al., 2020). S-type intrusion depicts 
a positive SiO2 to P2O5 correlation, whilst I-type 
with a negative one. 

1,000 µm 1,000 µm

1,000 µm 1,000 µm

(a) (b)

µm

( c) (d)

Figure 3. Photomicrographs of selected samples which majorly composed of quartz, plagioclase, K-feldspar, and hornblende. 
a) BKRO-01; b) BKRO-07; c) BKRO-10; and d) BKRO-11. Qz = quartz, Pl = plagioclase, KF = K-feldspar, Hb = hornblende, 
Px = pyroxene, Bi-Chl = biotite that have been replaced by chlorite, Sec Qz = secondary quartz.
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Table 1. Geochemistry Composition of the Studied Rocks. All samples are I-type granitoids

Sample ID Granitoid
TRBD-01 TRBD-02 TRBD-03 BKRO-01 BKRO-07 BKRO-10 BKRO-11

Rock Name (after 
Middlemost, 1994)
Major oxides (%)

Grano-
diorite

Grano-
diorite

Quartz-
monzonite Granite Granite Granite Grano-

diorite

SIO2 67.52 66.82 68.57 70.17 70.14 74.43 62.75
TIO2 0.49 0.54 0.36 0.44 0.33 0.15 1.12
Al2O3 14.03 14.19 14.02 14.14 15.00 13.07 15.54
Fe2O3T 5.83 6.30 4.54 4.21 2.61 2.58 8.60
MnO 0.08 0.08 0.06 0.07 0.03 0.05 0.10
CaO 2.70 2.77 2.13 2.76 1.33 1.26 0.90
MgO 0.74 0.80 0.56 0.70 0.50 0.25 1.59
Na2O 2.43 2.31 2.67 2.83 2.71 2.91 2.50
K2O 4.71 4.71 6.05 4.17 5.80 5.16 2.56
P2O5 0.27 0.23 0.18 0.11 0.07 0.04 0.29
LOI 0.79 1.28 0.68 0.60 1.30 0.20 1.00
Trace and rare earth elements (ppm)
V 216 227.2 257
Ga 3.96 10.36 4.62
Rb 18.72 23.01 9.95
Sr 1425 1099 1203
Y 20.54 18.53 24.88
Nb 20.46 25.95 25.24
Ce 96.31 106.6 99.84
La 39.89 47.91 45.36
Pr 11.84 12.29 11.49
Nd 37.36 36.65 34.83
Sm 5.2 4.83 4.33
Eu 1.98 1.89 1.81
Gd 6.08 5.62 5.43
Tb 1.14 0.96 0.91
Dy 4.58 4.12 4.07
Ho 1.18 0.99 1.02
Er 2.07 1.96 2
Tm 0.31 0.29 0.3
Yb 1.8 1.71 1.76
Lu 0.21 0.24 0.25
Ta 1.72 2.42 1.81
Ti 1.62 2.05 2.33
Th 27.2 33.78 38.25

Table 2. K-Ar Ages of Selected Samples from Tanjung Berikat Granitoid

Sample ID Separated
Mineral

K±σ
(%)

Rad.40Ar
(ng/g)

Rad.40Ar
Air (%)

Age
(Ma)

Error
(Ma)

TRBD-01 feldspar 4.58+0.05 41.27+0.13 6.1 125.5 2.8
TRBD-03 feldspar 4.52+0.06 35.36+0.11 6.4 109.4 2.5

Results

Major Oxides
As discussed above, four samples are con-

firmed as granitoid under the microscope analysis. 
On the QAP discrimination, the granitoid samples 
fall within monzogranite and granodiorite fields 
(Figure 4a). The studied igneous rocks are clearly 

felsic with SiO2 ranging from 62.75 to 74.43 wt. 
%. Al2O3 and Fe2O3T are the next abundant major 
oxides with the average compositions of 14.01 
wt. % and 4.95 wt. %, respectively. The total 
alkali content varies from 5.57 to 8.72 wt. %. 
Data from previous studies in Bangka (Ng et al., 
2017, Schwartz et al., 1995) were also used in this 
investigation for comparison. On the Total Alkali 
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versus Silica (TAS) diagram, the samples are clas-
sified as granodiorite (three samples), quartz mon-
zonite (one sample), and granite (three samples) 
as shown in Figure 4b. Most of the studied rocks 
show metaluminous to weakly peraluminous 
character in the A/CNK-A/NK binary plot (Figure 
4c), implying molar alumina deficiency relative 
to total alkali and calcium. A high A/CNK value 
of one sample should correspond to a fraction-
ated rock as discussed in previous works (i.e. 
Liu et al., 2014; Choudhury and Hussain, 2021). 
The samples are highly potassic and correspond 

to high-K calc-alkaline and shoshonite series in 
SiO2 versus K2O diagram as shown in Figure 4d. 
Based on their low LOI content (0.20 to 1.30 %), 
these rocks are fresh. 

All seven studied granitoids are ferroan as 
shown in Fe2O3/(Fe2O3+MgO) versus SiO2 wt. % 
diagram (Figure 5a). These samples are predomi-
nantly calc-alkalic to alkali-calcic on SiO2 versus 
Na2O+K2O-CaO diagram (Figure 5b). Pearce et 
al. (1984) proposed several diagrams associated 
with the granitoid tectonic environment based on 
several trace elements, where the stability field of 
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Figure 4. Plots of granitoids studied: a) QAP diagram (after Streickeisen, 1976) explains that the samples are classified as 
granodiorite and monzogranite; b) Rocks fall within granodiorite, quartz-monzonite, and granite fields of TAS discrimina-
tion (after Middlemost, 1994); c) Plots of A/CNK vs. A/NK showing metaluminous to weakly peraluminous character of the 
granitoids; d) High potassium content of Tanjung Berikat Granitoid samples that fall in High-K calc-alkaline and shoshonite 
series on SiO2 versus K2O discrimination(after Peccerillo and Taylor, 1976).    = Tanjung Berikat Granitoid, 
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Figure 5. Plot of studied granitoids: a) All of the seven studied granitoids fall within ferroan field; b) Samples identified as 
calc-alkalic to alkali-calcic rocks (after Frost et al., 2001); c-d) Volcanic arc associated intrusion clearly identified by both 
Y+Nb vs Rb and Ta+Yb vs Rb diagrams (after Pearce et al., 1984).   = Tanjung Berikat Granitoid, 

 
 = data from Schwartz 

et al. (1995),  = data from Ng et al. (2017).

volcanic arc granite (VAG), within-plate granite 
(WPG), syn-collision granite (syn-COLG), and 
orogenic granites (ORG) could be distinguished. 
Selected granitic rocks fell into the VAG field us-
ing both Y+Nb versus Rb and Ta+Yb versus Rb 
diagrams emphasizing their arc-correlated nature 
(Figure 5c-d). 

SiO2 contents of the granitoid samples show 
very strong negative correlations to TiO2, Fe2O3T, 
MgO, and P2O5 compositions with correlation 
coefficients (r) of -0.92, -0.93, -0.92, and -0.91, 
respectively. Na2O and K2O compositions rise 
on the decrease of SiO2 abundance with lower 
correlation coefficients. On the other hand, Al2O3, 

MnO, and CaO depict a positive correlation to 
SiO2 content. The very good correlation coef-
ficient values suggest an identical origin of the 
granitoid with a similar differentiation mecha-
nism. The systematic variation of SiO2 to other 
major oxides is given in Figure 6. 

Trace and Rare Earth Elements
Most trace and rare earth element contents of 

the selected granitoids are higher than the N-type 
mid-ocean ridge basalt (N-MORB) value, except 
for Ti, Y, Yb, and Lu (Figure 7a). A prominent 
enrichment of several light ion lithophile ele-
ments (K, Rb, and Th) relative to some high field 
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strength elements (Nb, Ti, and P) is indicated in 
granitoid in the N-MORB-normalized spider dia-
gram. The graph represents positive K, Sr, and Eu 
anomalies and negative Nb, P, and Ti anomalies 
(Figure 7). Subduction related magmatic process 
explains LILE enrichments and negative Nb 
anomaly (Kaygusuz et al., 2013).

Similar concave chondrite-normalized REE 
pattern of Tanjung Berikat Granite rocks, showing 
a narrow range of fractionation (LaN/LuN) of 18.01 
– 20.61 is presented in Figure 8. The heavy-REE 
(HREE) profiles of the selected samples are flatter 
than the light-REE showing GdN/LuN and LaN/SmN 
ranges of 2.59 ̶ 3.58 and 4.83 ̶ 6.59, respectively. A 
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Figure 8. Chondrite (after Boynton, 1984) normalized spidergram: a) Tangjung Berikat Granitoid, and b) Other Triassic 
Main Range intrusions in Bangka from Ng et al. (2017). The two groups show dissimilarities on total REE abundance, Eu 
anomaly, and the degree of REE fractionation.
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slight positive Eu anomaly (Eu/Eu*= 1.15-1.29) 
of the samples could be associated with a rich-
plagioclase magma source or is usually explained 
by plagioclase accumulation during crystallization 
(Irzon and Abdullah, 2016; Topuz et al., 2019; 
Irzon et al., 2020). Identical sources and similar 
crystallization mechanisms of the studied rock 
could be assumed from their analogous patterns.

Discussion

Granite Classification
 The low concentration of highly charged 

cations (Y, Nb, Zn, and Ce) in granitoids from 
Tanjung Berikat demonstrates a non-A-type 
intrusion (Irzon, 2017; Setiawan et al., 2017). 
As directly formed by fractionation of basaltic 
magma or partial melting of a subducted plate, 
M-type granites are generally poor potassium 
tholeiitic rock. M-type granites are calcic and 
strongly metaluminous (Maurice et al., 2013). 
Granitoids of Tanjung Berikat are not M-type 
according to the relatively medium to high K2O 
content, medium alkalic, and metaluminous to 
weak peraluminous characters (Figure 4). 

Muscovite as hydrated phyllosilicate min-
eral of aluminium and potassium are absent 
in the studied granites to explain their average 
nonperaluminous nature. A/CNK ratio of the 

felsic rocks is <1.1 (1.00 on average) which is 
typical for I-type granite. The presence of weak 
peraluminous tendency in two samples implies 
a highly-fractionated condition or sedimentary 
rock incorporation during source rock melting 
(Chappell et al., 2012; Yang et al., 2020). 

Granitoids from Tanjung Berikat are character-
ized by a remarkable SiO2 negative correlation to 
P2O5 pointing to the I-type nature (Figure 6d). Both 
in the Ta+Yb versus Rb and Yb+Nb versus Rb dis-
criminations, all selected felsic samples plot within 
the volcanic-arc (VAG) field supporting an I-type 
intrusion in arc surroundings (Karaoğlan et al., 
2013; Kaygusuz et al., 2013; Hazad et al., 2019; 
Irzon et al., 2020). Furthermore, Tanjung Berikat 
Granite samples are plotted within volcanic-arc 
granite field of Y+Nb versus Rb and Ta+Yb versus 
Rb (Figure 5c and Figure 5d) diagrams. Moreover, 
the rocks fall within high-K calc-alkaline to sho-
shonitic series field in SiO2 versus K2O discrimi-
nation (Figure 4d). Based on these geochemical 
considerations, the parent I-type magma has been 
derived from meta-igneous rock source with some 
portions of lower/middle crustal or subcontinental 
mantle (Chappell and White, 1992; Açlan and 
Altun, 2018; Kaygusuz et al., 2013).

Tectonic Implication
Two granitoid samples from Tanjung Berikat 

give a close result of 125.5 ± 2.8 Ma and 109.4 ± 
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2.5 Ma implying crystallization age during mid-
late Early Cretaceous (Table 2). However, the age 
acquisition data is different in relation to previous 
studies which explained that the S-type intrusions 
in Bangka Island are of Triassic age (Cobbing et 
al., 1992; Schwartz et al., 1995; Ng et al., 2017). 
I-type characters and the Cretaceous age of the 
studied granitoids imply that the rocks might not 
belong to the Main Range Province which mostly 
consists of S-type granite. The Triassic intrusions 
are highly felsic and mostly peraluminous (Figure 
4). The Main Range granites fall within the syn-
collision granite field defining collision-related 
nature, whilst the granitoid samples of Tanjung 
Berikat are volcanic-arc granitoid (Figure 5).

Another problem arises from the fact that the 
age of Tanjung Berikat granitoid samples are dis-
tinct from most of the Eastern Province granites in 
Southeast Asia that emplaced during Permian to 
Middle Triassic (Ghani et al., 2013; Oliver et al., 
2014; Hazad et al., 2019). Arc magmatism of the 
samples is supported by the volcanic arc nature 
of the rock (Figure 5). Both high LILE/HFSE and 
LREE/HREE ratios of the samples point to the 
subduction-related setting (Muir, 1994; Liu et al., 
2014; Zheng, 2019). This is shown in N-MORB 
and primitive mantle normalized spider diagrams, 
respectively (Figure 7). Moreover, Nb and Ti 
negative anomalies strengthen the mechanism 
of rock emplacement. The studied granitoids are 
unlikely generated in the frame of Palaeo-Tethys 
subduction below Indochina/East Malaya as the 
ancient ocean was totally closed by the time of 
Sibumasu and Indochina/East Malaya collision in 
the Late Triassic (Searle et al., 2012). Thus, Tan-
jung Berikat granitoid could probably be the result 
of the west-dipping subduction of Palaeo-Pacific 
oceanic crust beneath the eastern margin of Asia 
that was also reported in western Sarawak (Kirk, 
1968), southwestern Kalimantan (Davies et al., 
2014; Hennig et al., 2017), Hong Kong (Zhao et 
al., 2017), Tioman Island, and Aur Island (Hazad 
et al., 2019). Based on the I-type magmatism at 
the studied location, the Bentong-Raub suture line 
should be located at the west of Tanjung Berikat, 
and Bangka is a part of the Northeast Gondwana-

derived Indochina/East Malaya Block that is in the 
accordance with the previous argument (Metcalfe, 
2011). 

Conclusions

According to the mineralogy composition, the 
granitoid in Tanjung Berikat at the easternmost 
part of Bangka is classified as monzogranite and 
granodiorite. The rocks are characterized by high-
K calc-alkaline to shoshonitic affinity and ferroan 
signature. SiO2 bivariate plots and spider-diagrams 
show an identical source and differentiation 
mechanism of the granitoid samples. Hornblende, 
A/CNK ratio, SiO2 to P2O5 correlation, and volca-
nic- arc origin of the granitoid demonstrate the I-
type characteristics. High LILE/HFSE and LREE/
HREE ratios coupled with Nb and Ti negative 
anomalies imply the arc-related tectonic setting. 
K-Ar dating method gave a close result of 125.5 
± 2.8 Ma and 109.4 ± 2.5 Ma implying crystal-
lization age during mid-late Early Cretaceous.
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