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Abstract 

In this study, we investigate the Radioactive Heat Production (RHP) on granite rocks in West-

South Bangka and Central-North Bangka. Moreover, we are trying to present correlation 

between RHP and magmatic type of granite rocks in Bangka Island, S-type (crust) and I-type 

(mixed of crustal-upper mantle). This is interesting since we found little research reference for 

RHP on mixed of mantle and crustal of earth. These data will be useful to discuss natural 

variability of heat production for granite rocks as a function of chemical compound, density and 

seismic velocity. Our analysis data provide the mixed (crust-upper mantle) granite heat 

production is higher than crustal granite. This provided by higher Potassium value in crustal 

granite, since Uranium and Thorium value is potentially explored in Pangkal Pinang area. The 

S-type granite has a higher value but has a relatively lower correlation compare to I-type. There 

is a strong relationship between RHP to the concentration on U, Th, and the geological age of 

granite in Bangka. The higher concentration of U and Th, the higher contribution of RHP, and 

the older the geological age of granite, the bigger contribution of RHP granite in Bangka. 

 

Keywords : Radioactive Heat Production (RHP), Crustal Granite Rock, Bangka Island 

 

Introduction 

Radiogenic Heat Production (RHP) is a major key to study temperature[1] and heat flow of 

crust and mantle of earth [2], whereas RHP contains information about the relation of tectonic 

age and evolution of the earth’s crust.   Radiogenic heat mostly produced by the existence of 

radioactive elements in the igneous rocks both volcano and plutonic rocks [3]. Thorium, 

Uranium and Potassium are widely discovered in granite and has been studied by numerous 

researchers  [4], [5], [6],[7],[8] and [9] for their contribution to radiogenic heat production[10], 

[11].These elements were processed in the mantle, but are concentrated mainly in the crust. As 

the decay of radioactive elements generates the heat, the parent isotope concentrations have 

time exponentially decreased. Natural uranium abundance in rocks are composed of 99.28% by 

weight 238U and 0.71 % 235U, natural thorium is 100% 232Th and 0.0119% 40K of natural 

potassium[12].  Other radioisotopes decay very slowly, so they generate with small 

contribution. 

In the uppermost crust, heat distribution is mostly controlled by Uranium and Thorium hence 

in the upper mantle is controlled by potassium[13]. The heat generate by radioactive in 

Lampiran: Sampel Hasil Pekerjaan Mahasiswa
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continental crust (roughly equally granodioirite and granulite contains about 10% from the total 

outflow, where oceanic crust and mantle are 0.15% and 30% respectively [14]. U, Th and K 

concentration from some rocks have been identified and estimate the heat produced (Table 1). 

Table 1. Radioactive concentrations and heat production[14] 

Material U(ppm) Th (ppm) K (%) K/U Heat Productivity  

(
-3Wm ) 

Bulk Earth 0.02 0.02 0.02 10 000 0.014 

Gabrro 0.05 0.15 0.08 16 000 0.03 

Granodiorite 1.6 6.2 2.1 13 125 1.0 

Granulite 0.2 0.7 0.25 12 500 0.13 
Carbonaceous 

chondrite 

0.02 0.07 0.04 20 000 0.01 

Ordinary 

chondrite 

0.015 0.046 0.09 60 000 0.015 

Iron meteorite negligible negligible negligible - negligible 

 

Radioactive distribution in the crust and mantle that generate heat decrease exponentially 

through the depth. The maximum values are observed near the earth’s surface and become 

several times lower already at 3 – 5 km depth and the model of exponential decrease in surface 

heat generation shows the pattern in radioactive elements in earth’s crust [15]. Geochemical 

analyses and geobarometri determinations in Sierra Nevada [16] revealed that heat production 

in the 3 km thick volcanic at the top of the batolith is 2 -3Wm  at km depth the average value 

is 3.5 -3Wm , then decreases to 0.5 – 1 -3Wm at 15 km depth.   

Radioactive heat generation in granite have been analyzed by numerous researchers [17]–[20]. 

The Th/U ratio of granite can be used to explain the geodynamic evolution and represent the 

genesis of continental arc magmas [21]. Moreover, studies on radioactive heat generation has 

been applied to igneous, metamorphic and sedimentary rocks [22]. Unfortunately, the study on 

granite formation in Bangka Island is relatively poorly.  

Bangka is one of the main provinces in Southeast Asia granite tin belt which extending from 

Burma, Malaysian peninsular, to tin Islands (Riau Archipelago and Bangka island). 

Identification of radioactive minerals have been carried out by some researchers in tin Island 

such as [23] in Singkep Island (part of tin island) with Uranium and Thorium concentration 

average are 441 ppm and 4,210 ppm respectively. Thorium in Bangka Island granite has been 

investigated by [24] from 41 samples which leads to potential of thorium exploration. 

Furthermore, granite in Central and Eastern Bangka are classified as I-type which characterized 

by high proportion of magnetite, magnesian, and more primitive, while S-type in South and 

West Bangka are characterized by high K2O and the presence of abundant biotite, muscovite 

and cordierite[25]. The S-type magmatic rocks in Bangka are associated with crust and I-type 

with mixed magmatic and mantle as shown in Table 2.  
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Table 2. Characteristics of trace elements in Bangka Island[26] 

Area Location HFSE 

(Zr/Y) 

Ba-Rb-Sr K/Rb Spider 

Diagram 

Th/U Typology 

I type S type 

West 

Bangka 

Menumbing high K 

calc-

Alkalin

e 

Strongly 

differentiated 

Strongly 

evolved 

LILE-

Rb>>Cs,Ba

,Sr<< 

5.8-

55.3 

- strongly 

evloved 

Th/U>8 

High Rb and 
Th 

Tempilang Strongly 

differentiated 

- HFSE-

Th,Zr>>Nb

<< Jebus Normal 

granite 

- 

South 

Bangka 

Toboali Strongly 

differentiated 

Strongly 

evolved 

LILE-Rb>> 

Cs,Ba Sr<< 

HFSE-
Th>> 

Zr,Nb<< 

8.3-

17.8 

- Strongly 

evolved  

Th/U>8  
High Rb and 

Th 

Central 

Bangka 

Pangkal 

Pinang 

Calc-

Alkalin

e 

Strongly 

differentiated 

- LILE-

Cs,Ba and 

Sr<< 

HFSE-
Th,Y,U>> 

Zr,Nb<< 

0.1-3.1 Th/U<8 

Y increases 

as Rb 

increases 

- 

Koba/Padin

g 

Strongly 

differentiated 

Strongly 

evolved 

North 

Bangka 

Pemali Strongly 

differentiated 

Strongly 

evolved 

LILE-

Cs,Ba and 

Sr<< 

 
 

HFSE- 

Th,U>> 

Zr,Nb<< 

0.5-8.3 Th/U<8 

 

Moderately 

evolved 

- 

S.Liat Strongly 

differentiated 

- 

Penyamun Strongly 

differentiated 

- 

Romodong 

(Belinyu) 

Strongly 

differentiated 

Moderate

ly 

Evolved 

 

In this study, we investigate radioactive heat production (RHP) on granite rocks in West-South 

Bangka and Central-North Bangka. Moreover, we are trying to present correlation between 

RHP and magmatic type of granite rocks in Bangka Island, S-type (crust) and I-type (mixed of 

crustal-upper mantle). This is interesting since we found little research reference for RHP on 

mixed of mantle and crustal of earth. These data will be useful to discuss natural variability of 

heat production for granite rocks as a function of chemical compound, density and seismic 

velocity[27]. 

 

Method 

In Bangka Island, the interest of calculating radiogenic heat production comes from the previous 

research [23], [24], [26], [28], [29]. Previous research[26] showed that West Bangka and South 

Bangka are classified into S-type granite where Central and North Bangka are classified into I-

type granite. This lead to data sampling where the data were collected from 27 granite samples 

from Klabat granite formation as shown in Figure 1. X-Ray Fluorescence analysis was 

performed to characterize Ba, U, Nb, Sr, Zr elements. Analysis Activation Neutron (AAN) was 

also performed to characterize Uranium in Pusdiklat- National Nuclear Energy Agency of 

Indonesia after radiated in Siwabessy Reactor in Serpong.  
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Figure 1. The major granite body and sample data collection area. 

 

Uranium, Thorium and Potassium concentrations in granite decay and converted to energy. The 

energy emitted from radioactive decay process yield kinetic energy from   and   particles 

and the  radiation contributed to heat produced in rocks. So, radiogenic heat production (RHP) 

can be calculated by considering Uranium, Thorium and Potassium concentrations of rocks 

[30]–[32]: 

( ) 510483562529 −++= CK.CTh. CU.ρRHP    (1) DIGANTI SEBAGAI 

BERIKUT; 

RHP = ρ(9.52 CU + 2.56 CTh + 3.48 CK) x 10-5     (1) 

where   is the bulk density of granite which is 2.7 kg/m3, CU and CTh  are concentration of 

Uranium and Thorium in ppm and CK is for Potassium in %. 

 

Result and discussion 

Radiogenic heat production of crustal and mixed (crust-upper mantle) granites. 

Radiogenic heat production (RHP) is a petrophysical quantity as a result of the decay of 

radioactive elements in the earth crust and mantle. This leads to terrestrial heat flow of some 

area in the earth. The crustal granite in West Bangka and South Bangka shows higher average 

Alluvial 

Ranggam Formation 

Klabat granite 

Tanjung Genting Formation 

Pemali Complex 

4 Sample Code 

South Bangka 

Central Bangka 

North Bangka 

West Bangka 
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radiogenic heat production than mixed granite in Central and North Bangka as shown in table 

3 and 4. In crustal granite part, the highest concentration of U (21 ppm); Th (112 ppm); and K 

(18.3 %) were found in BB1, BB7 and BB9 respectively. In mixed granite part, the highest 

concentration of U (681 ppm); Th (99.2 ppm); and K (3.55%) were found in PKP/10B and BL 

240A respectively. The concentration of radioactive elements in mixed part is quite interesting; 

especially from 17 samples shows the average U and Th are 87.79 ppm, 65.68ppm respectively. 

But as we investigate the average concentration of K, crustal rocks provide the higher value 3.1 

% since the mixed rocks average is 1.92 %.  

Table 3.Concentration of U, Th, K, Th/U and Heat production in I-type Granite rocks from 

South Bangka and West Bangka (crustal rocks) 

Sample 
Coordinate U 

(ppm) 

Th 

(ppm) 

K 

% 
Th/U 

RHP ( )-3Wm  due to Total RHP 

( )-3Wm  X Y U Th K 

BS 3 106.471636 -2.986242 5.2 70 2.69 13.46 1.34 4.84 0.25 6.43 

BS 4 106.470726 -2.986166 4.5 74 3.03 16.44 1.16 5.11 0.28 6.56 

BB 1 105,18475 -2,05448 21 96 3.3 4.57 5.40 6.64 0.31 12.34 

BB 2 105,16751 -2,01155 13 96 3.04 7.38 3.34 6.64 0.29 10.26 

BB 4 105,66141 -2,12664 15 76 2.76 5.06 3.86 5.25 0.26 9.37 

BB 5 105,15464 -2,02829 7 89 2.91 12.71 1.80 6.15 0.27 8.22 

BB 6 105,46443 -1,60748 10 66 3.46 6.6 2.57 4.56 0.33 7.46 

BB 7 105,24668 -2,00251 18 112 2.88 6.22 4.63 7.74 0.27 12.64 

BB 8 105,44384 -1,59371 6 62 3.15 10.33 1.54 4.29 0.30 6.12 

BB 9 105,51457 -1,57725 3 55 3.79 18.33 0.77 3.80 0.36 4.93 

Average 10.27 79.6 3.101 10.11 2.64 5.50 0.29 8.43 

 

The ratio Th/U ratios are given in Table 3 and 4 and plotted in Fig. 1 and 2 can be used to 

identify the enrichment of radioisotopes in rocks. A Th/U ratio higher than 1 is normally 

signification of such mantle-derived volcanic rocks as mid-ocean ridge basalts and continental 

materials[21]. Our research area is characterized by very high level of Th/U ranging from 4.57 

to 18.33 (I type granite) and 0.15 to 35.70 % (S-type granite). Furthermore, a Th/U ranging 

from 3-7 is normally classified into continental crust material which in this research are mostly 

found in West Bangka. The Th/U ratio > 8 is classified as the limit for continental crust 

characteristics which differs granitoid of West Bangka and South Bangka. Based on [33], 

granitoid in Bangka Island were produced from two sources, shoshonitik for Belinyu and 

Central Bangka and crust for South and West Bangka. This source different can be interpreted 

as magmatisme episode from different geodynamics on continental margin as product of 

subduction and collision. The correlation of Uranium and Thorium in North Bangka, Central 

Bangka, and Pangkalpinang is shown in Fig. 3. 
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Figure 2.Correlation of Uranium and Thorium in West Bangka and South Bangka 

 

Table 4. Concentration of U, Th, K, Th/U and Heat production in S-type Granite rocks from 

North Bangka, Central Bangka and Pangkalpinang (mixed crustal-mantle rocks) 

Samples Coordinate U 

ppm 

Th 

ppm 

K 

% 

Th/U 
RHP ( )-3Wm  due to 

Total RHP 

( )-3Wm  
X Y U Th K 

BL4 105,729740 -1,558996 6.6 71 2.77 10.76 4.04 11.68 247.78 263.50 

BL 134 105,839026 -1,649234 13.8 61 2.59 4.42 8.45 10.04 231.68 250.16 

BL 205 105,861200 -1,732480 7 61 2.35 8.71 4.28 10.04 210.21 224.53 

BL 231 B 105,677880 -2,098920 5.3 42 2.93 7.92 3.24 6.91 262.09 272.24 

BL 236A 105,704440 -1,528120 92 79 3.34 0.86 56.30 13.00 298.76 368.07 

BL 240A 105,976740 -1,813410 3.9 72 3.55 18.46 2.39 11.85 317.55 331.78 

BL 244A 106,045560 -1,881340 8.8 32 2.77 3.64 5.39 5.27 247.78 258.43 

BL 245A 106,114790 -1,799550 8.5 59 2.59 6.94 5.20 9.71 231.68 246.59 

BL 245 B 106,114790 -1,799550 6.6 54.1 2.64 8.20 4.04 8.90 236.15 249.09 

BT 254P 106,480170 -2,568000 144 95 1.53 0.66 88.13 15.63 136.86 240.62 

BT254M 106,480170 -2,568000 227 82.6 1.47 0.36 138.92 13.59 131.49 284.01 

BT 281 106,48212 -2,57532 24 74 0.07 3.08 14.69 12.18 6.26 33.13 

BT 308 106,501840 -2,578870 2 71.4 0 35.70 1.22 11.75 0.00 12.97 

PKP/1 106,137160 -2,178770 25 38 0 1.52 15.30 6.25 0.00 21.55 

PKP/2 106,164880 -2,195530 21 54.4 1.34 2.59 12.85 8.95 119.86 141.67 

PKP/6 106,174620 -2,214750 216 71 1.44 0.33 132.19 11.68 128.81 272.68 

PKP/10B 106,134917 -2,185250 681 99.2 1.31 0.15 416.77 16.33 117.18 550.28 

Average 87.79 65.7 1.93 6.72 22.566 4.540 0.181 27.288 

 

BS3
BS4

BB1BB2

BB4

BB5

BB6

BB7

BB8
BB9

y = 2,2053x + 56,951
R² = 0,5771

0

20

40

60

80

100

120

0 5 10 15 20 25

Th
 (

p
p

m
)

U(ppm)

4,5

3

South Bangka

West 
Bangka

Lampiran: Sampel Hasil Pekerjaan Mahasiswa



7 
 

 

Figure 3. Correlation of Uranium and Thorium in North Bangka, Central Bangka and 

Pangkalpinang 

 

The total heat production due to radioactive elements have been compared and plotted in Figure 

3, 4 and 5. The correlation for Uranium and Thorium is relatively poor due to good linearly by 

(tentukan persamaan liniernya pada semua data gambar 3, dan tentukan persamaan liniernya 

untuk data crustal rocks dan data crust-mantle rocks, masing-masing) although, the different 

type of magmatism process. The RHP in Central Bangka is quite small compared to all other 

data from S granite type, especially in BT 281, BT 308 with 11.29 -3Wm  and 5.49 -3Wm

respectively and in PKP/1 with 9.053 -3Wm . Moreover, if we compare to average RHP, these 

values are poor to 27.29 -3Wm . The RHP in all crustal rocks shows that the data clearly shows 

high value with average 8.43 -3Wm . The highest value is found in BB 7, 12.64 -3Wm  and 

the lowest is BB 9, 4.93 -3Wm . Overall, the most interesting is Pangkalpinang granite which 

absolutely shows the highest RHP from all the data, 175.044 -3Wm , with U (681 ppm), Th 

(99.2 ppm) and K (1.31%). The result of Uranium and Thorium in this research is different with 

the result of [13]. 
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Figure 4. Heat production as a function of Uranium in granite rocks from all the research area. 

The correlation is relatively good linearly by RHP = .. U +... although for different magmatism 

source. 
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Figure 5. Heat production as a function of Thorium in granite rocks from all the research area. 

The correlation is relatively good linearly by RHP = .. U +... for crustal rock and RHP = .. U 

+...  for crust-mantle rocks although for different magmatism source. 
 

 

Crustal rocks is dominantly controlled by Potassium as shown in Figure 5. The highest K 

concentration among all the data is BL 240A with 3.55 % which is part of Belinyu granite 

complex.  Belinyu granite contains K-feldspar (8-44 %), quartz (17-48%), plagioclase (11-

15%), biotite (1-4%), muscovite (105%) and another minerals such as zircon, monazite. The 

type of this granite is syeno granite and quartz rich granitoid.  Some of uppermantle-crustal 

rocks contain low Potassium and some of them are 0% (BT 308 and PKP 1 in Central Bangka). 

Granite in central Bangka is part of Koba granite (alkali feldspar granite) which has quartz 

(37%), K-feldspar (45%), plagioclase (3%) and rich biotite (5%). Its mineral alterations are 

sericite, chlorite and biotite with medium alteration.  So that, the heat production as a function 

of Potassium in granite rocks is constant in the Bangka area. The correlation is relatively worse 

than U and Th 
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Figure 6. Heat production as a function of Potassium in granite rocks from all the research area. 

the heat production as a function of Potassium in granite rocks is relatively constant in the 

Bangka area. 
 

Radiogenic heat production vs petrography analysis. 

Some of minerals such as zircon, monazite, apatite, sphene and allanite are commonly found in 

granite which U and Th concentrated [34].  In this section, we try to see the relation of each 

mineral from our sample with RHP mean as can be seen in Table 5. The petrography analysis 

with IUGS Classification shows 3 type of dominant granite in Bangka Island, alkali feldspar 

granite, syneo granite and quartz rich granite. Alkali feldspar granites are South Bangka granite 

biotite, West Bangka biotite granite and North Bangka granite mica with RHP 6.49±0.09
-3Wm , 7.84±0.54 -3Wm and 6.09±0.58 -3Wm respectively. Syneo granites are found in 

North Bangka (BL 4, BL 134, BL 205 and BL 231 B) mica ganite and Central Bangka mica 

granite and Pangkal Pinang with RHP 6.41±1.45 -3Wm , 22.49 -3Wm and 83.96 -3Wm

respectively. Quartz rich granites are found in North Bangka (BL 236 A, BL 240A and BL 

244A) with RHP 13.49 -3Wm . 
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Table 5. Petrography analysis and mineral proportion of granite rocks. The age of rocks are 

included to see the relation with radiogenic heat production (modified from [25])* 

Region Sample Type Age Primer Mineral Proportion RHP 

(Mean±

SD) 

Tectonic 

Discrimin

ant 
Qtz Kfs Pl Bt Ms Zrn Mnz Crd 

South 

Bangka 

BS 3 AF

G-

SG 

Biotite 

Granite 

217±15 +++ +++ ++ ++  +   6.49±0.0

9 

Continent

al 

Collision 

BS 4 213±14 

West 

Bangka 

BB 1 AF

G 

200±4 +++ +++ ++ ++

+ 

+ +  +++ 10.65±1.

53 

Continent

al 

Collision 

BB 2 

BB 4 

BB 5 +++ +++ ++
+ 

++
+ 

+ +  +++ 7.84±0.5
4 BB 6 

BB 7 +++ +++ ++ ++

+ 

+   +++ 7.89±4.1

5 BB 8 

BB 9 
Belinyu 

(North 

Bangka) 

BL4 SG mica 

granite 

251±10 +++ +++ ++

+ 

++

+ 

+ + +  6.42±1.4

5 

Continent

al Arc BL 134 

BL 205 

BL 231 
B 

BL 

236A 

QR

G 

mica 

granite 

211±16 +++ +++       13.49±55

.9 

BL 
240A 

BL 

244A 

BL 
245A 

AF
G 

mica 
granite 

+++ +++ ++
+ 

 ++
+ 

   6.09±0.5
8 

BL 245 

B 

Central 

Bangka 

BT 
254P 

SG mica 
granite 

223±16 +++ +++ ++ ++
+ 

++ +   22.49 Continent
al Arc 

BT254

M 

BT 281 

BT 308 

Pangkal 

Pinang 

PKP/2 SG mica 

granite 

223±16 +++ +++ ++

+ 

++

+ 

++ +   83.96 

PKP/6 
PKP/10

B 

*) AFG=Alkali Felspar Granit; SG= Syeno Granite; QRG= Quartz Rich Granite; +++=major minerals; ++=minor 

minerals; +=accessory minerals; Qtz=Quart; Kfs=K-feldspar; Pl= plagioclase; Bt=Biotite; Ms=Muscovite; Zrn= Zircon; 

Mnz=Monasite; Crd=Cordiorite  

Investigating the mineral proportion, the highest mean RHP is Pangkal Pinang region (83.96
-3Wm ) which contain Major Quartz, Major K- feldspar, Major Plagioclase, Major Biotite, 

Minor Muscovite and accessory Zircon. Other high RHP are from West Bangka which contain 

major quartz, k – feldspar, plagioclase, Biotite, and asseccory Muscovit, accessory zircon 

(except sample BB 7, BB8 and BB9) and Mayor Cordiorite.  

The lowest RHP are found in BL 245 A and BL 245 B (6.09±0.58
-3Wm ) with major quartz, 

K-feldspar, Minor Plagioclase, major Biotite, minor muscovite, and accessory zircon. Other 

low RHPs are BL 4, BL 134, BL 205 and BL 231 B (6.14±1.45
-3Wm ) with Major in Quartz, 

K-feldspar, plagioclase and Biotite, minor in muscovite, zircon and monazite.As we look 
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further into mineral proportion, we cannot conclude perfectly how Biotite and Zircon proportion 

influence RHP.   

 

Radiogenic heat production vs age 

Some researches have been indicated that radiogenic heat production decreases as the 

geological age of rocks increase [11], [15], [18], [35], but other studies didn’t succeed to find 

the age and heat production relation [19], [36]. Slagstad in [37] shows that there is small but 

cannot be concluded realtionship between geological age and radiogenic heat production. The 

concentration of radioactive isotopes presented by [38] shows Potassium concentration at 4.5 

Gyr ago in the Silicate Earth decrease slowly; Uranium concentration was more than twice than 

present concentration while Thorium was 1.25 greater than nowadays.  

 
Figure 7. Radiogenic heat production from geological age 

Based on data in Table 5 shows that all the samples taken are Mesozoic Era with period Jurassic 

– Triassic, West Bangka is the youngest granite (200±4 Myr) produce one of the highest RHP 

10.65±1.53 -3Wm . The oldest granite (251±10 Myr) produce one of the lowest RHP 

6.42±1.45 -3Wm . But, we find the lowest RHP in 211±16 Myr granites in North Bangka with 

RHP 6.09±0.58 -3Wm since the age of the highest RHP is 223±16. The plot of heat production 

with geological age is presented in Figure 6. We identify that there is no smooth an exponential 

relation between age and radiogenic heat production. The older the geological age of the granite, 

the higher RHP results.  

Relation of petrography analysis and geological to heat production have no a strong relation 

and although need more data to be studied. Furthermore, we carried out heat production from 

some areas all around the world. Table 6 clearly shows that granite from mixed magmatic source 

(crustal – upper mantle) granites from Central and North Bangka have high heat production 

from all the data. This data is also supported by the abundance of radiogenic geothermal in the 

area.  

-50

0

50

100

150

200

200 250

R
H

P
 (
μ
W
/m

3
)

Myr

Lampiran: Sampel Hasil Pekerjaan Mahasiswa



13 
 

Table 6. Heat produced compared to other published data. The data shows that Central - North 

Bangka shows high heat production 

Type of rocks - Location Heat Production Reference 

due to U due to Th due to K Total 

Granite -West and South Bangka 2.64 5.50 0.29 8.43 This study 

Granite - Central and North Bangka 22.56 4.54 0.18 27.29 This Study 

Granite - Sweden 1.19 1.03 0.31 2.53 [19] 

Granite – Kapuskasing (Greece) 16.31 0.33 0.36 17.00 [39] 

Rhyolite – Western Rajashtan (India) 2.09 2.22 0.4 4.70 [3] 

Granite – South China 3.47 3.28 0.45 7.20 [40] 
Granite – Western Carpathian (Slovakia) 0.64 0.44 0.33 1.42 [41] 

Granite – Achatau (Russia) 2.44 2.87 0.40 5.71 [42] 

Granite – Guangdong (China) 10.28 0.76 0.45 11.50 [5] 

Mudstone – Gonghe Basen (Northeastern Tibetan 
Plateau) 

0.80 0.95 0.20 1.96 [20] 

Granite – Gonghe Basen (Northeastern Tibetan 

Plateau) 

2.64 5.50 0.29 8.43 [20] 

Granite – Gabel El Majal (Egypt) 4.14 0.52 0.22 4.9 [43] 
Granite – Turkey 6.37 4.22 0.39 11.0 [44] 

Granite Wadi Allaqi – Aswan (Egypt) 0.54 2.07 0.03 2.6 [45] 

Granite wadi Um Had -  Central Eastern Desert 

(Egypt) 

6.40 1.59 0.34 8.3 [45] 

 

Conclusion 

Our analysis data provide the mixed (crust-upper mantle) granite heat production is higher than 

crustal granite. This provided by higher Potassium value in crustal granite, since Uranium and 

Thorium value is potentially explored in Pangkal Pinang area. The S-type granite has a higher 

value but has a relatively lower correlation compare to I-type.  There is a strong relationship 

between RHP to the concentration on U, Th, and the geological age of granite in Bangka. The 

higher concentration of U and Th, the higher contribution of RHP, and the older the geological 

age of granite, the bigger contribution of RHP granite in Bangka.  
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• hubungan produksi panas
dari 108.103 batuan beku
dengan kandungan felsic dan
alkali berbanding lurus.

• Produksi panas dan
kecepatan seismic
menunjukkan korelasi log
linear.

• Namun, terdapat perbedaan
antara model amerika utara
dengan Australia, dimana
produksi panas di Australia
berada di atas rata – rata.

• Korelasi log linear ini bisa
digunakan untuk
mempelajari produksi panas
pada litosfer.

• Saran Penulis : hubungan log
linear ini bisa juga
dipengaruhi oleh proses
diferensiasi magma melalui
melting dan kristalisasi

Abstractz

Discussion

• Untuk batuan
plutonik dan
vulkanik tipe I dan
utk high alkalin
plutonik, korelasi
log linear ini
kurang tepat. Nilai
koefisien 0,6 dan 0,
7. Hal ini menjadi
sesuatu yang
sangat menarik
untuk dipelajari
lebih lanjut.

• Kecepatan seismic
6 – 7,2 km/s
diambil karena
sebagian besar
data ada pada
rentang ini. Jika
diluar ini, maka
koefesien korelasi
akan semakin jauh
dari 1. Hal ini
dikarenakan data
yang relative
sedikit.
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Things to Know:
• TAS Classification

• Fountain (1987) menyebutkan bahwa unsur utama
(seperti silica, yang mengontrol densitas dan kecepatan
seismik) dan unsur radioaktif (mengontrol produksi
panas) tidak mempunyai korelasi.

• Namun di paper ini ditunjukkan bahwa terdapat korelasi
log linear. Jika merujuk pada rumus (1), maka seharusnya
A mempunyai gradient positif, namun justru didapatkan
gradient negative. Sehingga konsentrasi radioaktif
mempunyai andil yang besar

• Densitas yang digunakan adalah estimasi, jadi tentu akan
ada ketidakpastian. Oleh karena itu, untuk menunjukkan
bahwa korelasi log-linear dalam penelitian ini bukan
merupakan “buatan” dari modeling, maka

• Namun di paper ini ditunjukkan bahwa terdapat korelasi
log linear. Jika merujuk pada rumus (1), maka seharusnya
A mempunyai gradient positif, namun justru didapatkan
gradient negative. Sehingga konsentrasi radioaktif
mempunyai andil yang besar
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• Apakah model log-linear ini bisa dipakai secara global atau hanya untuk daerah dengan geologi regional?

• RHP dari lempeng samudera
relative lebih kecil dari kerak
benua. Gradien samudera
lebih miring dari kerak

• Produksi panas dan
kecepatan seismic
menunjukkan korelasi log
linear.
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Introduction

dengan CU adalah konsentrasi Uranium dalam part per million (ppm), CTh konsentrasi
Thorium dalam part per million (ppm) dan CK dalam % (L Rybach & Bunterbath, 1984)

Produksi panas radiogenic ditentukan dengan menggunakan hubungan antara komposisi
kimia dan konsentrasi unsur radioaktif,

Methods
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Kecepatan Seismik

Model Densitas

Model densitas dari oksida terdapat 4 model, tergantung pada koefisien regresinya. 
Adapun model densitas yang digunakan adalah Model Hesterok & Webb (2017)
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Hesterok & Webb (2017)

RESULT
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Hubungan RHP, Densias dan Kec. Seismik

RANCANGAN BERBAGAI
METODE PENELITIAN
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Properti Fisis

Porositas

Permeabilitas

Vp

Vs

XRF/SEM

Karakterisasi mineral 
oksida

Analisis Aktivasi Neutron

Kandungan unsur
radioaktif
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