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A geologicall prospection ha:s ben earned ol.llt in a parit of .the !Bengkulu 
basin attributed to 1the Temiary age, lin which coal deposits have :been identi­
fied. IntenJSive nootectonic movements :and ma~tic activity have been also 
asceritained. 

In it.he ~on of the Simpur river twlo coal outcrops ha'Ve been discovered. 
The chemical analyses of coal samples have shown that it is a question of 
brown coal of high quality, which might achieve a sigmficaint commercial 
value. 

ilzvrsena je geolC>Ska prospekcija dijela b~na »Bengkulu«, u kojeru. se 
nalaze nas1Jage ~.jena. Usta.nowjena s.u intem:irvna neotektonska kretanja i 
magmatska allmtlivnost. U predjelu rijeke Simpur otkrivena su dva izd:anka 
ugljena. Kemijiske anaLize ruzoralka ugljena rpoikiamle SIU da se radi o smedem 
ugljenu ddbre kvalitete koji ibi mogao 1mati znafajnu ekonomslm 'Vrijednost. 

IN11RODUCTION 

In the area of the Silmipuir river on the !island of Sumatra dui~ng the 
summer montlhs of the year 1986 a prospection of coal wais carried out. 
The aim O!f this e~loration was tlo evaluate ipoten~s of 'the e:xiplored 
terrain on the ibasis of field prosipeotiion, sampling and sample analyses 
for the puripose of further detalifod e~lorations as well as possi'ble 
eJO_poitation of coal. During the prospection ,two outcrops of coal de­
posi<ts were identified, from which samples for alla!lyses were ~ken. A 
recently opened striip coal pit, located on the north-western edge of the 
prospected terrain was visiitecl, too. On the uncovered terrain of the 
coal mine Hthostratigraphic and structural relations could be notliced, 
which are otherwise hardly visible ~n this terI"ain covered w!ith thick 
vegetaltiion Gungle). 

The geol'<>r·oa1 rela'tlions in the prOSJ>'OCted area, as well as the char­
acteristlics •o the Bengku~u Tertiary basin with coal outcrops have ibeen 
desartbed. 

Besides 'the authors, the field prospectJion was aittended (by Mr. Mah­
ruf Madjatkir, mining engineer wicli the Government Ins~itutlion [n Beng-
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'kiulu, Mr. E. Raosjad, who was in charge of the work and .Life organization 
in the .field. Man,power from the Jocal populatiion was provided. for 
ca11rying \the equlipment and samples. We thalllk to •all of them most 
cordially for a successful co-operation. 

Chemkal analyses of coal samples were done by Mrs. V. Supek, B.Sc. 
(Chem), to whom we are exipresSing ou.r most Sincere thanks as we'll. 

GEOGRA!N:IIOAL !POSITJON OF THE EXPLORED AREA 

The prospected area is situated in th.e south-eastern part of the island 
of Sumatra (Fig. 1). It is about :tJwenty kiilometres far .from the coast of 
the Indonesian Ocean. 

The terrain gradually rises reaohing the height of aibout 700 m a:bove 
sea level in the cultivated ·area. The terrain is well..;indented !SO the relief 
mo11Phology ti.ndicated numerous va.illeys at 300 m aJbove sea level as well 
as hills w~th a height exceeding 700 m. Numerous ibrodl~s and dvers flow 
along the val~eys, the Simpur river aoo the Seluma I1iver being the big­
gest among them. AH water streams flow toward the south and empty 
into the Indonesian Ocean. 

The explored area tis Jocated in a jungle and access to ilt is very dif­
ficult. 

PREVIOUS EXiPLORAT1ION 11\ND TEOHNICAL DOCUMENTATION AVIAILAIBLE 

The area to he Investigated has /been very •poor'ly eJeI>lored until now, 
therefore the basic •technical documentation is n:llssing. 

•Concerning •the topographic data sheetJs, we had alt our disposal only 
·topographic maps in the scale 1 :250.000 'Of inadequate quality prepared 
during the Seoond World War (in 1943.). However, new topographic 
maps in Vhe soale 1:50.000 are just being prepared. On the contrary, such 
maps are already £inished for the iregion north from the anvestigated area, 
so the ones for ·the .investigated area are exipected to be completed in the 
very near future as w~l. 

Thiis wi11 facilitate the orientation and wovk in the field as well as 
mapping of geologioal,st:iructural elements and ore ouocrops. 

The geological documentation :is also very unsatisfactory, the only avai­
lable we had was a geological map in the scale 1: 250.000 without expla­
nation. 

Another technical docwnentatJion dealing with this area wais not avai­
lable to us. Several old ipub!Jiished geol'<>gicail repoiits availaibe to us deal 
with a Tegional geological structure of the island of Sumatra or ·the whole 
part of Indonesia, however, this region is not mentlioned at al'l. 

GEOLOGY OF THE TERRAIN PROSP.ECTiEiD 

Basic geological data have ibeen shown on the general geological maps 
~Peta geologi Lerubair Bengku.lu and Peta geologi Lemba:r Mauna, Sumat­
ra) in the scale 1:250.000 by Rairnan and Suibandoro (1977) 
(Fig. 2). 
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Acoording to these maps ithe investJi.,gated area ds composed of Tertiary 
and Quatern·ary sediment's and igneous rocks. 

Mio c e n e s e d i m e n t s are composed mainly of elastic rock: sand­
stones, conglomerates, mudstones, breccia, marl and 1some limesrones. 

Within this complex of rodks ,there are coal seams as well as inter­
calations of :volcanic pyroolastic isedimenits and ande!ffirte seams. The con­
tacts of !Miocene deposits rand older rodks are covered so it is diffioult 
t·o define their relatfon . 
. In the basement of the Miocene •sediments the magmatic rooks of Pa­
leogene and Pre-Temi.ary age are determlined iby dri.Ildng, however, ispo­
radioaHy there are also rsediments of Cretaceous and Jurassic age. 

In the central ipart of the Miocene deposits, •in ,the region of the Bu.kit 
Sunur coal.;rnine there occurs a ooalJbearing horiizon which sometimes 
consists of seven coal layers separated by seams of day and 0tuff. The 
basemenit of the coal hori.ron is often <:IOllllpO'sed of sand and sand-marl 
deipoSits, the age of which ms no1 precisely deflined. On the general geolo­
gical m'ap tbey are assigned to Lower Miocene age, .provided that they 
can partly belong to OHgocene aJS weH. Tihe sediment's ove:r1ly.ing the coal-
-bearing deposits are as•signed to Upper Miocene age. . 

Co a 1- b e a II' in g h b r i z on s: These are formations of :fluvial, Jake 
and.pond en'Viironmenits. There are actiualHy semi~sola1ed and at places 
isolated depresSions of various dimensions which are convenient fur the 
accumulation of organic matter. In sudh depressions dntermiUent Jayers 
and isolated 1lenses of coal deposits are encountered. The thickness of 
the ooal-bearing horizon and coal fayers wJ.thin ithe whdle basi:in varies 
as the coal settJed inro the depressions at variOUiS rate of subsidence. 

DUJriing prospection woiiks, recording and vtl.sual obse11Vatli.on of roctks 
directly frOin basement and overlburden of coal outorops were made. 
Coal samples were taken for arurl.yises from soil surface hut 'there were 
taken also samples of rocks 1bel'Onging to !basement and overburden to 
be defined W.ith respect to age more precisely. In the mlioroscopic s1ides 
prepared from 'the samples ta!ken directly from the ba:sement and over­
burden of coal, fosisi!ls are missing entirely so itt ds not possli.ib.Ie to define 
the age of deposits predisely. Through a v1sual observation it has been 
ascertained that in the basement of roal deposits there are fine-grained 
to medium-grained quartzite sandstones, llighlt-oLive coloured. In the over­
burden of coal deposits there occur clay and marl deposits of pale-olive 
to medium.grey colour as weH as volcanic tuffs of ligh:t..grey colour. 

In the prospected area there are several outcrops of coal predominen­
tly in the valleys of riiivers and brooks. 

P Ii o - Q u a r t e r n a r y s e d i m e n 't s are extended in the coastal 
part of the a.rea where •they oover Mfocene deposits. They are composed 
of sandstones, gravel and days, however, ithere are sometimes smaJler 
occurrences of oora'llliiferous !limestones. These deiposit's are predaminan-
1ll.y of lake e> ri.gin. 

I -g n e o u s. r o ck s are presented mainly by andesites, rhyolites and 
tuffs. They usuaMy occur in the basement of ithe Miocene deposit aomplex 
tha1t iis ·in the Oligocene, ibut rthey are enoountered also inside of these 
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sediments. The young vo'loank rocks are also developed an the Plio-Ouart­
ernary age. Magmatic activity of the Neogene - Quarternary age ma­
de a great influence upon a diagenesis ie. metamonphism of cool deposits . 

. Tectonics 

Tectonic relaHons of 1the d1sland of Sumatra are very complex. Through 
the geological history very complex Tepeated tectoniic m-0vemen1ts took 
place fdllowed :by 1an intenSl.ive magmaui-c activity. Such an activilty has 
proceeded to these very days. It is necessary to observe the tectonics of 
Sumatra as weU as of other Indonesian islands in the .pla'te tectonk mo­
del, in wh!ioh the plate of the Indonesian ocean is s]i.Jpped under the con­
tinental part of Sumatra (Fig. 3). 
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Fig. 3 Schematic cross-section of Sumatra (acc. to J. !A. iK a til a, 1974) 

SI. 3 Shematski profit otoka Sumatre .(po J. A. IK at i 1 i, 1974) 
1 - Cenozoic sediments (kenowjski sedimenti) 
2 - Young volcanic ·rooks (mlade vulkanske stijene) 
3 - Deformed Terhlary ·rocks (deformirane teroijarne stijene) 
4 - Basement rocks (temeljne stijene) 
S - Continental crust {kontinentalna kora) 
6 - Oceanic crust (oceanska ·kora) 

According to J. A. Kalil a (1974) the most intensive su!bdudtio.n was 
in Tertiary age, while in Pliocene age it was fo'llowed iby lintensive V10lca­
nism. Thlis regional tec'to4llagmatic activity from the Neo-tectonic age 
oaused basic feaitures of geological 'stnwture of the itSland of Surnaltra. 
The consequences of such an ractivJty are simple 1and very oomplex ,struc­
tural patterns. 

Numerous 'longitudinal and transversa!l fauhs with 1sign~ficant vertical 
and horizontal movements could he noticed on the terrain. Reverse mo-
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vements weJl manifested [n the coal deposits (Pilate I, Fig. 1) were also 
visiible. Such mavement1s condi·tione·d the tdistu:ribance of ooal deposits, 
however, ·at the ·same time they were fiaviourab'le for ithe ca:r1bonization 
process ancl metamorphism of coal ·deposits i . e. the transition of turf 
into coal of higher quality. 

CHARAtCTEIUSTICS OF THE BENGKULU TERTI!ARY CO.AIL BASIN. 

The Tertiary coal baslin called BengkuJu is located :ail.ong ·the coastal 
part of the sourth-west Sumatm between a place aa.Jled Bun~uhan in the 
south-east and a place called Pasar~Bantal in the north west in the length 
of 350 1km. "The basin is 'Sftuated 1between tihe Indonesian Ocean and the 
central mou.nrtain flange with ·the highest peaks BT. Raja Mandara (2817 
m), BT. Din.gin {2020 m), BT. Daun (2483), GI. Pandan {2168) etc., of an 
a;ppropniate width of 30-35 l~m oovering an area of approx. 11000 sq. km. 

On the surface of ithe basin there are sedimen!bs of Tertiary and Quar­
ternary age extending as an elongated. zone in the NW..SE direction. These 
sediments form a complex sedimentation cydus and include sandstones, 
conglomerates, clays, breccias, ma:riLs, 1sand and coa'l d~sits. During 
f01ma tion of the baisin a maigrn.a'l:k-volaanic acti~Hy took place periodi­
cally in the basin itself or on its edge, so that tufts, basalts and andensites 
occured (Fig. 4). 

The fo:ranati·on of Tertiary sediments was oondifioned by a ipersisbarrt 
rhythmic baSin sUJbsidence compensated by unifoxm sedimentation de­
posits. 

On the ibasis of the coail outcrops extension and the structural and geo­
monpholiogical ch!aracredsticJs of the isite it can be sta'ted that the cir­
cumstances for the accllllllulation of organic matter (plants) have- been 
faviourable even ·at a wider area; in other words the paleoreliief was well­
-indented •and bydrographic and alimatic-pedologicaJ conditions were sui­
table for the occurrence and development of coal deposits. A well-indented 
relief can be proved al·so by an uneven thickness and number of coal 
layens in indiiVliduail .parts of the basin. 

Separated.., indiv1idual oocurrences of coal are arranged one next to the 
other provin.g existence of shallow semi-isolated -or completely isolated 
depressions, Jn which the suibsidence rp!f<>eeeded according to the accu­
mulation ra1:e of the peat matter. However, rthere exi·sted also deeper 
and more stable depressions dn wMch acOUJIDulation of significan1t quan­
tities of peat occured through a Quarternary deposition of decayed plant 
suJbs!lance frc:mi tihe shallower neighbouring aireais. 

Acoording to the teclmical doctl!ITientatfon 1availaible iaibout thirty coal 
outcrops have been identified •in ·the area of the ibasin. 

The infiluen:oe of the ·dii·stance of magmai1lic actlvi!ty on the coal meta­
mol'Phiism has been reoogn1zed, ·too. In the albove coa'lJbearing ibasin the 
ooal occurs in 1several layers. Dr. A. Horkel (the Bu>kit SunUJI' coal mine) 
infomied us that in 1the area of the c-oal mine detailed geologicail. expfo­
ration had been carnied out asce:ritaining that coal ocoured in one, ibut 
also dn seven ·layeriS of different thickness exceeding even 10 m implying, 
however, vanious qualities of cool fayers. 
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Sl. 4 Litoloski shematski stup teroijarnog »'Ben~ulu« Bazena (A) .j detalj ni lito­
lo~i istup iz 'bu8otine ~B). 

tSimilar circumstances .might be expected in the other parts of the 
ba!Sin. 

Coal substance from ithe ooal layers of it;he above basin belongs to a 
group of highly calorific »brown coalliS« (subbiiturriinous C coa:l),,, with 
some seams of laye11s .passing into »rplit coals« . Malin characterrsbics of 
coal in this ibasin are as follows: a high heating value, general1ly exceeding 
kJfkg 25000-29300, a low sulphlllr content amoun1fing le;ss than 1° )o and 
a rdativefty high C-fix content. 
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The technica'l analyses .indicate that the ooal from diifferent ba&in palil> 
has got different characteristiics so it could ibe used for various punpose~. 
From the 'mining-commercial viewpoint d1t ds necessary to emphasize th~ 
the ooal outcrops occur most frequently at an altitude of more than 25p 
m and [ess than 40 ·km far from <the sea coast. l 

It can be estimated that the coal layers are mostly moderately anclinec:f, 
mostly at an inclination of 10-15°, except in those ba·sin parts wher~ 
they are •tectonlically disturbed. Therefore it COUild be assumed that ·th~ 
majortity of the dliscovered ooal deposits would be .p<m'tly feasible for th~ 
strip pit e:::iiaploitaitiion. i 

In ·the whole, the Bengkulu Tertiary coal~beadng basin can be consi­
dered ipromi'Sing for further exiploration and e:lQJ>loitation of coal. Ho\J­
ever, !the feasibility olf each indlivfi.dua'l parts of the bais!in can differ sig­
nificantly. Therefore the detail ·geological e::icplorations which would de­
f.ine more rprecisely the ore-bearing regions are inevitable. · 

Taking into consideration the .intensive magmatic activity the occurpen­
ce of dther useful minerals might ibe expeated in the area of 1the above 
basin. ' 

COAL OUTCROPS 

In the area of the Simpur river. we carried out a field .prospection of 
coal outcrops Jn two Jocalities designated on <the map as locahl•ty No. 1 
and No 2 (Fig. 5). Both looalitiies are dn 1the right itri.ibutaries of the Sim· 
pur river. 

Lo c a 1 i i y N o. 1 

~he coal outcrop ilS located in a deeply cutited vaLley wi·th a 51IIlal1 brodk. 
The valley is covered wtith thick and high vegetation so ~t Js possible to 
obseTVe .the ooal outcrop on a rather smalil area. The outcrop d·s located 
on the lefit ibanJ.k of the :brook and dt can be observed at the .. length of 
6 m only (Fdg. 6,a). 

The St:riilk:e and dip of coal lbeds cannot he precisely defined, as the coal 
at the surtface iJs wet, soalked, crumbly and covered with humus and thick 
vegetation. · 

The coail layer could he visually Jdentified at a part of the outcrop in 
thickness of 1 m ianc;l at the other ·Part dn :Vhiclkness of 2 m. The coal 
colour is .completely black. As the coal is very crumbly, dt bre~ks 
easily into smahl. pieces. Strata can be hardly !identified, the strilke of beds 
amoUIIttiS to 140/15°. 

The coal deposit lie on rather crumJbly fine-grained sandstones having 
a grey to brown colour. These •sandstones are ·together with the coal de­
posit dislocated through a fault, which spreads along the :brook bed, 
The fault !is iidentiified as an almost vertical and completely flat surface 
(like a m!irror) in the sand-coail deposits. The £a.ult sunface dips steeply 
toward the ;valley and :i·s or.iellltated l 80ns0

• 

The coal is cover~ wiotn rather crumbly sandstones .passing into sands 
mixed wn.oth. day and humus. 



376 Geoloski vjesnik, 42, Zagreb 1989 

• 

~ _________ _.. 

~1Sl7 

~ 

SKETCH OF 'THE COAL- OUTCROPS 
SKICA POL02AJA IZDANAKA ·UGL.IENA 
x-~~=l(J~ 
• ~ 10 1IE IN'ORMATION GMH BY Mr.M. 

M.d)lklr, "**" ~· . 
IZDAHCI UGL~W. PREMA INRlRM. M.MADJAKIR 

,& ACCXIADING 10 "llE Nl:lllATION GIVEN BY LOCAi. PEOf'l.E 
IZIWICI UG~NA PREM.\ INroRM. LOK. 5TANOVNl~TVA 

Q $111 

q. -

On the Jeft •sfope of tihe vaMey, about 15 m aibove •the broak, a sirnaller 
out~rop of a very crumbly coal was discovered. {F·ig. 6,lb) As the outcrop 
is covered with humus and vegetation, the eleme111ts of strata could not 
be !identified. 

Irt can ibe aismmed that the coal represents a part of the same »ipadk:age« 
of the cool deposi•ts as recorded lin the brook itself. lit SU1ppOrts the 
assumpttion that we deal here w'Jth iseveral coal beds separated by sand­
·day sediments. 

Samples were taken from the mentioned l()U'tcrops and chemical ana­
lyses made. 'Ilhe •samples were ·talken from the dower seam directly from 
the brodk ·CFdg. 6,a; samples la1 and la2), then from rthe upper sea.iro (a 
vi.s-ible one) and fa-om the soil surface, about 15 m above the brook •(F~g. 
6,b; samples lb). 

The ooal characteristics dbtained by chemical analyses are JJisted in 
the Table 1. 
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Fig. 6 The cross<seotion of the valley with two owtcrops of coal (a and b) 
SI. 6 ProfH doHne s dva izdanika ugljena (a i b) 

L o ca l.i t y N o. 2 
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A ibigger ooal outc11Qp appears downstream along 1the Simpur river also 
in a ival1ley of lits right itributary (LIOc. No. 2). 

In 'this locality the coal was found in the brook bed dtself i.e. at the 
waterfall 5 rn high. The elements detemnindng •the characterJ1stics of coal 
depoSits were not availlaible for observation, as the outcrop is visible to 
the extent the hrodk reveals it. The t~ickness of the revealed coal out­
crop amoun t.s 1to 5 m. The coal iis soaked, iblacsk in colour and i•t crumbles 
eaSily. The coal deposilt ibasement coudd not be observed as it lies under 
waiter surface, while ~he over.burden .is covered w.iith a thick layer of 
humus and ivegetation. It is predominantly of crumbly sandstones mixed 
w.ith day. 

In additlio.:n 1to this outcrop we found another outcrop of coal .siituated 
above ithe watecliahl in 1the 'SlaJIIle brook on its right bank. The data on its 
strike of layers and their thlickness oould not ibe identiifJed either. For 
that puzipose piitting and test drillilng ·should 1be done. 

Samples were taJken fur chemical analysis both from the .lower seam 
(samples 2a) and the upper seam {samples 2b) of the outcrop. The 
characteristics of coal obtained /by chemical analyses are listed :(Table 2). 



Table 1. Data obtlained by chemical analyses. w 
~ 

Tablica 1. Podaoi dobiveni kemijskim ain:aliizama. 00 

Samples 1 ai Samples 1 ar Samples 1 b 

as da- dry combu· as d"° dry com bu- as de- dry combu-
livered basiSi st:tble liveretl basis stible livered basis stible 

TEHN.ICAL .L\NALYSI1S 
moiJSture 29,84 32,10 44,72 
h)1gro moisture 10,90 15,53 9,35 13,77 7,38 13,35 
total moisture 40,74 41,45 52,10 
ash 3,29 4,69 14,33 21,11 19,66 35,56 
combustible 55,97 79,78 44,22 65,12 28,24 51,56 
total strlphur 0,34 0,48 1,91 2,82 0,74 1,33 
high heat value HHV kJfi~g 15.077 21.487 26.932 1.1.627 17.124 262% 6.036 10.919 21.372 
low heat value LHV kJ/ikg 13.557 20.390 26.046 10.218 16.232 25.459 4.497 10.170 20.561 

PROX1IMATE .t\NiA!LYSIS 
coke (char) 31,26 44,56 36,08 53,13 29,93 54,15 
volatile maitter 68,74 55,44 63,92 46,87 70,07 45,85 0 

('D 

moisture 40,74 15,53 41,45 13,77 51,20 13,35 S2. 
0 

ash 3,29 4,69 14,33 21;11 19,66 35,56 ''" c. 
filxed carbon 27,97 39,87 49,98 21,74 32,02 49,17 10,28 18,59 36,39 < '-· 
dry volaitile 28,00 39,9.1 50,o2 22,48 33,10 50,83 17,96 32,50 63,61 ('D 

"' BLEMEJNT PER.CEJNTAGES ti!. 
!"' 

8/o C 35,36 28,07 15,16 .,.. 
..N 

0/o H 3;13 .2,41 1,84 N 

'I• S 0,26 1,52 0,50 
II> 

OQ 

~ •/a 0 16,52 11,86 9,89 c::r 

'I• N 0,7J. 0,36 0,84 -\0 
00 
\0 
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Tab 1 e 2. Data obtained by chemical analyses. 
T ab 1 i c a 2. Podaci dobiveni lkemijslaim a'llalizama. 

Samples 2 a Samples 2 b 

as de- · dry combu- as de- dry combu-
Livered baJSis sUble IJivered balSis &ti.Ible 

TECHNICA:L ANALYSIS 
moisture 23,62 - 24,64 
hygro moisture 9,67 12,66 9,06 12,02 
total moisture 33,29 - 33,70 
ash 29,77 38,98 35,83 47,54 
combu!sti'ble 36,94 48,36 30,48 40,44 
total 1suLphur 0,79 1,04 0,98 1,30 
high heat value HHV kJ/1kg 8.941 11.706 24206 6.739 8.943 22.114 
low heait value LHV kJ }kg 7.737 10.907 23.212 5.594 8.244 21J130 

PROXIMATE ANALYSIS 
ooke (char) 45,24 59,23 47,73 63,34 
wlatile matter 54,76 40,77 52,27 36,66 
moisture 33,29 12,66 33,70 12,02 
ash 29,77 38,98 35,83 47,54 
fixed carbon 15,47 20,25 41,87 U,91 15,80 39,07 
dry volaitile 21,47 28,11 58,13 18,57 24,64 60,93 

ELEMENT PERCENTAGES 
O/o C 22,80 17,67 
0/, H 2,13 1,76 
O/o S 0,48 0,51 
.,. 0 lil,14 9,97 
0/a N 0,47 0,56 

In addition to the coal outcrops on ithe locations, from which samples 
were taken .. there exist also other locations, on which coal is encounte­
red. M. Madjakir informed us vhat in the neighbourhood of ·the investi· 
gated area 1there were •several '1oca1tions, where ooal was identified (FJg. 
5). Almost all these locations are situated in the valleys of brooks and ri­
vers and itheir orientatJion is generally 1toward the north-west and south­
-east !i.e. in ;the direction of expansion of a roa!l~bearing basin called Beng­
ikulu. Local dnhabitants pointed also :to some locatJions, where coal was 
notioed. 

COAL MINE »BUK.IT SUNUR« 

There is •an active coal mine called P.T. Bukiit SU1I1ur - Odeco about 
30 1km :far from the investligated loca!lities of coal ·toward the north-west. 
In the mine we got a specific impression of the .geological and structural 
relations of the whole ooa1beaning basin and character1stiics of coal la­
yers, while the analyses of coal from it.his mine can he compared with the 
resul'tis obtained 1by analyses of coal from ·the investigated ·area. Other 
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mining and commercial elements relevant for forther exiploration acti­
vities could be envisaged as well. 

The coal mine is 'located almosit in the centre of a Terlliary coal~bea1iing 
basin called »iBengkulu« ~n a mountainous area. There are 3 main coal 
layers, the 'tihickness of which ranges from 1 ito 6 m !(Plate I, Fig. 1). The 
coal deposiius are intensively tecllorrically ddsituTbed which could be as­
certained through various posiiitlions of coal 'Seams. So, completely hori­
zontal coal seams and the ones being very steep coud he notiiced (J>ilate 
I, F,ig. 2). 

The coal layer hasemeillt ii.s built mainly of crumbly tuff and quaxitzite 
sandstone, while the overbtwden consiS'ts of clay marl and rtuff co'Vered 
with humus. 

Thinner seams of clay and andesite rooks 10-15 m thick can be found 
between coal layers. 

A sample was taken from the coal deposits of this coal mine and a che­
mical analysisi was made ascertaining the following values {Table 3). 

T ab l e 3. Data obtalined by chemical analyses. 

Tab l i ca 3. Podaci dobivellli 1kemijsldm ana:lizama. 

as d b . delivered ry as1s combustible 

TEHNICAL ANALYSI•S 

moisture 
hygro moisture 
total moisture 
ash 
combustlible 
total suliphur 
high heat 'Value HHV ikJ /kg 
low heait wlue LHV lkJ j1kg 

P.ROXl·MATE ANALYSIS 
c:Oke (char) 
volatile matter 
moisture 
ash 
fixed carbon 
dry volatHe 

ELEMENT PERCENTAGES 

•/r1 C 
D/1> H 
D/o S 
.,, 0 

'lo N 

1,68 
10,01 
11,69 
7,78 

80,53 
0,52 

25.518 
24.300 

50,37 
49,63 
11,69 
7,78 

42,60 
37,93 

66,66 
4,16 
0,34 
8,58 
0,79 

10;18 

7,91 
81,91 
0,53 

25.954 
24.757 

51,24 
48,76 
10,18 
7,91 

43,33 
38,58 

31.686 
30539 

52,90 
47,10 

From .the results obtained by the analyses J•t can .be found that 1here 
eJ11ist significant dififerences in characterfi.gtks of coal .layers ait indivitldual 
locations. These differences can be iinterpreted lin several ways, fior exam-
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ple by different rate of suibsidence of particular basin pairts as well as 
by different 1dii1Stance of rnragmatic activi1tties from ithe coal depos'its and 
its influence uipon ithe coal layellS. Besides the aforementioned, it is ne­
cessary to point out that the ,samples 1taken from the outcrops on the 
locations NIO. 1 and No. 2 were taiken from 1the soil surface and in the 
brook itself ,i.e. in rthe water, while the \Samples taken dn the coal mine 
»Bukiit Sunur« were taken from a deeper coal layer at the depth of about 
twenty meters. Therefore a signmcant difference results >in the content 
of total moisture, which amounts only to 11,690/o in the mine sample, while 
its amount in the samples taken on the focations No. 1 and No. 2 ranges 
from 330/o to more than 500/o. 

This certainly a£fects the order data as well, for example the heating 
value. So, for example, a mine sample· has got Kj /ikg 25512, while the hea­
ting value of the samples talken on the locations No. 1 and No. 2 ranges 
from kJ/,~g 6300-15000. However, the pure combustible matter is ap­
proximately equal: in the mine sample it amounts to ikJ/kg 31678, and in 
,the ·samples taken on the locations No. 1 and No. 2 •it ranges from kJ/kg 
21347-269~. The other measured data have got approximately equal 
values, too. 

Based on ·the above-mentioned value it can be assumed that a decrea­
sed heatiing value of the s1amples .taken on the locations No. 1 and No. 2 
in relation tK> thait: of the mine •sample is conditioned hy the place from 
which a 'Sam:ple was taiken ii..e. that the coal on the loca1tions No. 1 and 
No. 2 has ibeen eJq>Osed to atmosphe11ic influences and the actiion of run­
ning streaIIIlis for a long period, thus causing the decrease of its heatill!g 
value. The a.hove resulvs in the assumption -that the coal taken from the 
deeper layer under the 'Surfiace would have a :IJigher heating value than 
the sample taken fr'O.m ithe sul1face. This assumption is supported by the 
statement thait in t.hlis case, generalily speaking, the same coal~bearing ba­
sin iis in question, which has .suffered ·the same volcanic-tectonic activity 
and that there exists a great similarity in the macroscopic characteristics 
of coal. 

CONCLUSION 

Through a geological 1prosipectlion of a rpart of the Bengkulu basin of 
the island o-f Sumatra an intensive tecto-magmatic actiwty has been no­
ticed. There were ascertaiined coal outcrops, from which ·samples have 
been taken i:for chemical analyises. The analysis 1results show that it is a 
high quality brown coal. 

The coal is attrilbuted to the Neogene and Quarternary age. Magmatic 
activity, hO'wever, has •significantly affected it causiD!g it'S metamorphism 
and !increased oaI1bonimtion. 

It is necessary to carry out a detai.Jled geologioal e~ploration, through 
which coal deposits of an important oommercial value might ibe proved. 

Received: ~. 11. 1988. 
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Prospekclja ugljena u podruf ju rljeke Slmpur - JI od mjesta Bengkulu 
na otoku Sumatri (Indonezija) 

M. Oluic i n. Bodrozic 

Podrucje ,rijeke Sirnpur smjestell'O je jugoisrtoeno od m1esta Ben~ulu u ju.Znoj 
Sumatri. Udaljeno je oko dvadesetaik lkilometaTa od obale Indonezi:jskog oceana. 
Teren je dobro .rameden s nadmmiskim vdsimuna od 300-700 m, i obrastao je 
gustom tropskom vegetaoi:jom {tipi6na dZungla). Do sada je slabo istraiiivan pa nc· 
dostaje osnovna ~grafsk:a i geoloM<:a ddkumentaoija. 

U n:avedenom podro6ju i~vraena je geoloM<:a ,prospekdja s ciJjem da se registri­
raju osnovni geoloski elementi i eveil!tualrni ii:zrlanci ugl~ena. 

Na temelju osikudne struene oolmmentacije i terenske prospekcije konstaitirano 
je da je istra1Jivani iteren dio iterciljamog ibazena (Ben~_lmlu bazen) i:zgradene>g pre­
tetno od neogensko.OOV31I:tamih iklastita i eruptivnih sti~ena. U njdma su mjes timic­
no .ramrijene ugljene naslage. 

Zaipafona su intenm,vina teikltomka kretanja 'koja su pos1jedica regionalne tekto­
!1ike, ali i mag~ske alktiiV1Dos!i ik?j~ 1e ibila. OS?b~ znaCa:)na u J:?ladem teroijaru 
1 lk.vartaru. Ug1Jene nas:lage poJaV~JiUJU se lIDJestimieno u vise horizonata razdvoJe· 
nib mlade tercijamim (miocens:ldm) kla:stimma i vullkanskim stijenama (ande7Jiti, 
tufovi i dr.). 

Magima1Jska alkitiwost se rznaeaj:no odrazila na :naslage ugljena :koje ·su pretrpjele 
metaimo1fozu ii ftako postigle ve6i •stupanj kaiiboni.zaaije. 

Tokom prospclccije registirfrana su dva :izdamka ugijena iz kojih su uzeti 1.lZOrci 
za kemij1ske arnalize. Talko<1er !Sill uzeti uzorci uiwjena iz novootvorenog ugljenokopa 
smj.estenog na SZ rubu istra7Jivanog iterena, koJi su taikoder kemij•Ski ana1izirani. 

R.eml1:1alH ikem~jsl.cih ianaliza pokazuju da se raidi o smedem ugl,jenu dobre kvali­
tete cija kaloriena vrijednost ponegdje prelazi 'kJ/kg 25000. 

Pri tome se maeajno ra.zliilwju vrijednosti. idobivene kemijskim anabizama, oso­
bito 1situpanj vlafnosti, uzoralka uzetih s powsine kojt su bHi izlozeni duze vremena 
utjecaju vode i onih uzetih i.z dublljih dtijelova le1Jista. 

Ob:zJiirom na moilfostJ.'IUOOtume ikaraikteristi!ke i gooloSiki saJStav Bengikulu bazena 
razmatrano :podru6je more se sm81trati mteresantnim d perspektivnim za daljinja 
istra.Zivanja i ipronalazak znafajlllih zaliha ugljena. 

PLATE - TA8'1JA I 

Hg. 1 »Bukit Sunur« coal mine. Steep coal beds are visible. 
SI. 1 Rudnik ugljena »BU~IT SUiNUR«. Vide se strmi slojevi ugljena. 
Fig. 2 »BUKIT SUNUR.« coal mine. Coal is e~ploited in three floors. Deposits of 

coal are reversely faulted. 
SI. 2 Rudnik ugljena »BUK.IT SUNUR«. Ugljen se eksploaira u tri etaze. Naslage 

ugljena su reversno xatsjedane. 




