
A SCIENTIFIC CONCEPI' APPLIED TO THE POSSmILlTY OF FINDING 

GEOlBERMAL PROSPECTS IN KAL.Il\fANTAN/BORNEO MAINLAND 

Vincent T. RADJA 

Indonesia State Electricity (PT. PLN PERSERO) 

ABSTRACT 

Based on existing infurmation Indonesia archipelago is fortunate to be potentially rich in geotehonal 

resources except Kalimantan Mainland does not seem be promising of geothermal area but surprises are not 
possible. 

Under the ASEAN Utility/Authority Cooperation on Geothermal Energy Development since 1982, 

studies been made on the possibility to developed geolherma] as an alternative energy resources in the member 

countries including Sabah in Malaysia and. Kalimantan Indonesia. Analysis been made based on the existence 

of structure, lithOlogy, volcanology, mineral association etc. 

Conelation ben made with the others developed geothermal countries such as Philippines, PNG, USA, 

Iceland, Japan, Italy and CHINA. 

The paper try to pinpoint the possibiHty to find same geothetxnal spot ei1her in Kalimantan or Borneo 

(SaOOh) and recommend tbat follow up action survey f explQration to be made on finding geothermal potential 

area in Kalimantan/Borneo mainland. 

The scientific concept applied here be directed to the indication of pretertiary deep granJes 

(neogranite?) Found in Kalimantan and yOtUlg volcanic manifestation in Borneo (Sabah). 

The paper open for diSC'U&iion both International as well as National geothermal forums such as IGA j 

GRC, CEPSI, NEDO, ASEAN I as wells as INAGA. 
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INTRODUcrION 

KaUmantmIBo.rneo attarbJnent I mainland undedain mainly by the Cretaoous - Lower Tertiary rocks 
composed of granite and andesite. Dacitic lava and pyroclatics are exposed mainly in several areas besides 
sediments of shale, mudstone tuff and conglomerate. 

Gen&ally there are 2 group geothermal prospects : 

1. 	 Young volcanic activities as in Borneo (Sabah) 

2. 	 Geothermal telated to Prc Tertiaty (NeoGranite) in Kalimant.an and extended to Southern part ()f 
Sumatera. 

The volcanic lavas, where exposed ate well jointed and conunanly hydrothennally altered. 

Hydrothermal alteration is well exposed in the summit area of scverals younger mountain in Sabah and 
Kalimantan, Hot Spring are the only surface manifestation of remnart thennal activity, 

There is sufficient existence of a geothermal resources in Sabah and Kalimantan However more 

detailed investigations have to be carried out. In Ol"der to have a clear pictures of the geothermal ptospects. 

Correlation srudies been made between Kalimantan/Borneo with the edstiJ1,g geother.rnal prospects in PNG, 

USA, JAPAN, CHlNA and ITALY. 

Some structural evidences sh.ows that geothermal potential in Kalimantan-Borneo is the extension of 

Philippines geothermal mountain range. 

Geothermal evidences in Kalimantan related to intrusion of plutonic granite mass and possible 

association in with epithermal gold, cooper and mercury known since 1850 by Ducth Chinese and ltaliyan. 

To meet the I.'apidly in creasing demand for electricity in these areas facing the year 2020 (globalization), 

APEC, or AFTA exploration for geothermal prospects should be extended in KaBrnantanJBomeo mainland. 

TIlE GEOLOGICAL OUTLINE OF KALIMANTAN/BORNEO 

With relation to geothermal prospects, the geology of KalimantanlBorneo be Divided into 3 areas : 

1. 	 West and Central Kalimantan 

2. North East Kalimantan 
3, NQI'th Borneo (Sabah) 

Volcanic activities in these region started from End of Palawan to End of Neograne 

1. West and Centra! Kalimantan 
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The youngest fonnati,on of thellC areas is acapping of volcanic rocks in the apoJiagan and NUean hais 

moonfain within 3() Jon wide and 125 bn I01IS the volcanic compleX! lies unconformably on the basement of 
Tertiary sediment. 

'The age of the volcamc complex is PUo Pliocese with the composition of basic intennediaxy the calc 
alcaline (besalt and andesite) more geothermal prospects be found in these areas. 

2. North. East Kalimantan 

The aced volcanism is much younger (Pliocese) about the sorne age of the volcanic activity of the 

Sempurna Peninsula in Sabah (Borneo) a.ild the Southern Part of Dent Peninsula of Sabab beloging to a belt 

of young Tertiary to quarternary volcanism these area covared young volcanic ofSulu as in Tanjung Seloma 
of Tarakan. 

3. North Borneo (Sabah) 

Belongs to the sphere of on tluence of the Philippines the Kinabalu Range night be as the Southern end 
of the Palawan Ridge (West Condileras of the luzon are) and Dent PenillSUla links up with the Pangutarang 

Islands and Zamboangan Peninsula (East CondiUer:as of the Luzon the Meanwhile the Sulu Basin, along the 

Northern of the Dent Peninsula. WNW~ESE trending major faults are found 00 which mud volcanoes are 
situated. 

These is the most p..ospects geothermal are recorded in Borneo. Generally the geology of the areas 

included in the : Pre Quaternary history of the Sunda Shelf Area. The pregranitc formation of the areas Irt 

CrystaHine schets l Puasic igneores Rocks of granites and diorites. Laritie antuSion in West Kalimantan 
(Chinese Dlstricst) have contact metamorphisically altel.'ed limesdmes of jurassie age. 

The %One extered to Tim granit belt Porphiric Biolite Granite of Bangka BeIitung, Singkep and 

Sourlhem most zone Qf Karimunjawa and Lampung Destrict in South Swnatera where we found geotehrrnat 
manifestation as in Rajabasa Suoh Seldncau and Raw. The Mountain system compo:sed of Naruna zone, 

Inamba$ Zone. Karimata Zone, Jin Belt and Karimunjawa Zone. 

BASIC CONCEPT RELATION BETWEEN GEOTHERMAL AND ORE DEPOSITS 

1. 	 Most of the metallic minerals mined in the world such as copper, gold, silver> lead, zinc, mercury 

associated with magmas found deep within the roots of extent volcanoes. 

2. 	 Rising magma does not always reach the sutfaceto erupt, slowly cool and harden benea1h the volcano 

10 form variety of crystalline rocks called : PLUNTONIC OR GRANITIC ROCKS. 
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3. Ore deposils oommontly form around the magma bodies that feed volcanoes because there are a ready 

supply of heat, which consecutively moves and circulation ore bearing fluids. 

4. The metals, originally scattered jn trace amouni8 in mapna or surrounding solid rocks, become 

concentrated by circulating bot fluids and can be redeposited under favourable ternperaCUre and 
pressure conditions to form rich minerals veins. 

5. The active volcanic vents along the spreading ocean ridges creates ideal envirorunents for the 

circulation of fluid riches in mineraJs and for ore.bearing deposit. Water as hot as 3800C gushes out 
of geothermal springs along the spreading zone heated durin.e circulation by contact with the hot 

volcanic rocks. Deep heated sea hot spring contain abundance of dark: colosed mineral ecaled 
1 

BLACK SMOKERS: Iron, copper, nickel of the dark coloured. 

GEOTHERMAL INDICATIONS 

Kalhnantan mearuJ River of Diamond: Rich in Precious metals such as : gold, diamond, silver, and 
abundant of natural resources. 

Geothermal resources in Kali.l:namanfBorneo mainland shows by·) the existence of young Volcanoes. 

Elongation of high peak volcanoes with NE - SW direction from Sabab, Sara'Wak until west Kalimantan and 

East Kalimanlan. Such as : Gn. Kinabalu (1995 10) and Trus Mew (2649 m) in Sabah and Gn. Mulu (2571 m) 

in SaraWilk. West Kalimantan such as Gn. Kerihun. (1980 m), Gn. Mentuang Karimun (1767 m) and On. bya 

(2278 m) and East Kalirnantan .....ith Gn. Murudi (1980 m) and Gn. Liong Pram (2240 m).Volcaoic fire works 

happered about 4,5 million yew ago aM folding shifsed of Kalimantan and Borneo. Kinabalu in Sabah mean 

Ap.i-api (fi~) silo us : Volcanic activit¥. Geological expedition in dlese areas bescan ; since 1851 by Chlnese 

and Dutch. 1) Neo Granites in Kalimantan especially West and Central Kalimantan geothermal prospects related 

to Neogranite.s (pre Terdaary Granites) see Attachment II. 

West Kalimantan near Mandor, Menpawah, Mantrado and Bengkayang geothermal prospect in 

association with epithermal gold, copper and mercury known since Hindu epochs (4 to 13 century) and 

followed by Chinese (1760) and Dutil (1850) expeditions. 

Central Kalim.antan known as schwaner Belt, Near Kapuas & Barito and Kumi Berau shows by 

Intrussion of plutonic, rocks: of granite mass such as aplite granite Zone Volcanic rocks appears in the area 

known as Matau CoropJelt.. The fUlding of budge gQld bearing mineral in Busang area possibly be related to 

oro volcanlc activities. 
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STRUCTIJRAL EVJDENCES : 


Struttural geology related to the geothermal prospects be grouped in to : two aroups 


A. MEGA SCALES : 

1. Extension of West and East Cordilleras mountain Range from Fhilippines as indicated by 

PaIawan archipelago (west) and Mindanao (East). Tectonic structure control along with the 
volcanic activity. 

2. Appearance of Mountain Range along Kalimantan and Borneo (Saban) such as : 

- Kinabalu (Mount Api--api) 
• Schwane! 

• Muller 


- Raya 


3. Volcanic r.ocks ! Granit. Dacit 

4. Mineral Association! Copper, (Poring), Mercury, (Lumor) Gold (Busang) 
5. Methamorphic Rocks: as Cben, Splite. 

B. MICRO SCALES 

1. Appearance Hot Spring, Fwnawla, Sinter Deposit (Andrasy. Balun, 1. Jepun) 

2. Young Volvcaruc CODe$ : Magdalena, Maria, Lucia 

3. VolcanicRocb : Granodiarite 
4. Low Resistivity Anomsly 25 C m in Tawao 
5. Mineralization: Calcitization, argililation, and chJorization 

C. ZONE OF THE EASTERN CORDILL£RAS (See Attachment ill) 

Extendli from the Bondoc Peninsula of Luzon, Burias, Ticao, Eastern of Masbate, Northeast 

ofLeyte then curves South/Soutward to Camotes Island, Bahol and Zamboanga. Then COlUl.ected to 

Sulu archipelago with the Darval area of North Borneo, Tawao and Samporna. 

The Sulu arcbipelago consists of twO pata1le] ridges; one stretchning from Zamboanga to 

Peninsula North of Darval Bay carrying the coral reef island of 'the Panyutarang group; the other 

ex.tending from 1be Slbugsy Peninsula via Basilan, Jolo, Tawitawi to the Peninsula South of Davel. 
Bay; these is a young volcanic belt extend.in.c to Tawao, Sampotna Peninsu]a composed of granodiorit 

and geotherm.al manifestation. 
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D. 	 ZONE OF THE WESTERN CO:RDR.LERAS 

Pas&e5 via Lubang IsIaOO and the Mindoro 10 the Calamian Islands. Cuy lslands, Palawan and 
Balabac. The trend of the Palawan block has a NNE-SSW direction. These trend coD8ists of extinct 
volcanic of Plio-Pleistocene age, as the continuation of volcanic Miravaies Chain. A you:nger 

submario! volcanoes is found between Cagayan Suh. and the Cagay areas Island and the Sulu trough 
until Kinabalu range consist of basalt and andesites and hot spring. 

CORRELATION· BASED ON GEOSClENTJF1C EVIDENCES 

COlTeJation based on scientific evidences such as BOO1herma1 system. and neD-granite, be made between. 

Indore.ma, Malaysia, China, Italy, USA, JAPAN especiaUy on: Manifestation, geological stages, petrology, 
geological structure and volcanic activity• ..Attachment IY 

CONCLUSION 

1. 	 Neo-granito gwthermal concept OX' Deep Seated Geothermal Concept reservoirs are closely re]ated 

with lntrusive bodies with shows the characteristics of both vapor doOlioated and liquid dominated 
geothermal systems. These prospects possibly be found in Kalimantan. 

2. 	 Neo-granlte or Deep Seated Geothermal Concept can be appUed to old volcanic areas such as : 

Lardarello, Italy, The Geyser USA. Kaldronda Japan, Tongonan Palimpinon Philippine and 

Tengchong (China) some of where those prospects has been succes fully in generated electricity since 
early 1970. 

3. 	 Neo-granite Geothermal Concept are composite inb'llSion batholiths ranging from granite, 

granodiorite. diorite with sub surface distribution from shallow to deep. This concept can be applied 
for Kalimantan and Borneo mainland geothermal concept. 

4. 	 Neo-granite Geothennal Concept of Kalimantan mainland play important rQle as a potential heat 

source and be expected as it comercial potential geothermal reservoir. 

5. 	 For the future of AFTA or APEC and in relation to ASEAN cooperation on E~ectricity Tr~mission 

system, development of Kalimantan and Borneo geothetmal system is a huge suplementory to the 

development of others energy resources (hydro. coal, or oil and gas) in Indonesia/Sabah. 

6. 	 Besides Katimanmn Ihe concept can be applled for the futufe geothermal potential finding in Irian Jaya 

and Papua New Guinea (pNG), Lesser Sunda Island mainland (Nusatenggara) as well as Moluccas 
archipelagos. 
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7. The Sabah aeothermal area in underline, by volcanic rocks ra.ngiog from besalt to anderlt and dacete 

volcanic activity started. from early to miocene late quaternary (extrussion on of Desalt). 
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Attachment I 

Structural map of Borneo 
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Attacluaent III 

Structural sketchmap of the Philippines 
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