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Preliminary Report on Iron Deposits in Sebulku
Island, Kalimantan, Indonesia

by
Toru Kikuchi®

Introduction

1t has been well known that there are good iron deposits in the south-
eastern part of Kalimantan, that is, the Indonesian territory of Borneo. The
main localities are Mt. Tanalang, Mt Iukusan, Pe}aihari and Sebuku.
(see Fig. 1) Mt, Tanalang is characterized by hematite deposits, Mt. Kuku-
san is well known as iron beds, and a lot of magnetite boulders was found
at the Pelaihari area. Iron ore in Sebuku island has been said to be “later-
ite” which generally means some iron-rich parts ‘derived from ultra-basic
rocks, e. g. serpentine or peridotite, by the strong equatorial weathering.

Not only the Dutch government but also the Japanese military have
ever developed them. After World War 11, several prospecting parties {rom
foreign nations came into these areas to support the new Indonesian govern-
ment. Among them, West Germany and U. 5. 5. R. are notable, It seems
that U, 5. S, R, has already promised to exploit the area of Mt Tanalang
keeping her eyes on the good hematite ares, but nothing by West Germany.

Japan, paying attention to the “laterite”, has studied about the Sebuku’s
iron deposit keeping negotiations with the Indonesian government. Mr,
Naoto Ichimada (The former Japanese Minister of Finance, Member of the
Japan National Diet), Mr. Kenzo Saito (Member of the Japan National
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Fig, 1 Southeastern part of Kalimantan
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Diet), Dr. Daisuke Kamishima (Iron metallurgical engineer) and others
visited to Indonesia under the name of “Ichimada Mission” for a week from
September 2, 1961 in order to negotiate closely with the Indonesian govern-
ment. According to the joint statement of Indonesian and Japanese govern-
ments at that time, the following surveying party was sent to the Sebuku
Island. ’ ‘ ;

Members of the party were Ir, Soerodjo Ramoekoegoemo (Mining engi-
neer, Chief of Mining Bureau of Indonesia), Tr. Ridwan Mahmud (Mﬁining
engineer, Member of Mining Bureau of Indonesia), Mr., Naoji Koike (Min-
ing engineer, Colombo Plan Expert from Japan), Dr. Kazuhiko Asal (Mining
and consulting engineer, Colomho Plan Expert from Japan), and the writer
of this paper (Mining geologist, Colombo Plan Expert from Japan). ‘They
left Djakarta on September 8, 1961 and spent a week for the reconnaissance.
Transportation, however, was so inconvenient that they barely could worlk

at Sebuku for two days (Sept. 1l and 12) only.

Geology and Iron Deposits

Very few report concerning the geology and the iron deposits of the area
besides one written by F. Lenmann and ¥, Baomb are available, although
the iron deposit has been pretty well known, According to R. W. Bevmerrn®
and others, the geology of the island is composed of Tertiary pyroclastic
sediments and ultra-basic rocks, The pyroclastic sediments occur in the
western and southern parts of the island, and the strike and dip are generally
N 20°E and 20°ES, The ultra-basic rocks occur at the hill range of the east
side of the island, and a fault is inferred along the boundary between the
western and the eastern halves,

Outcrops of iron ore have been found only in the western Tertiary
volcanic sediments area, and the main ore body seems to extend conformably
with the sediments for about 18 km from Capc Batu, the northern point
of the island, to Sarakaman, the middle western part of the island. Close
observations are made at Sungaibali and Sarakaman. (see Fig 2)

The iron ores are divided into two kinds; (1) bedded iron ore and (2)
houlder- and soil-ore. k

(1) The bedded iron ore which constitutes the main body of the deposit
is found along the hill-ridge of the area. The strike and dip are N 20°FE
and 20°ES, The average thickness is 4m. Banded structure is often seen
by the unalded eye. Boundary between the ore body and the country rocks

- is hardly observed, because of thick overburdens which often contain boulder-

and soil-ore. However, basic tufl’ and tuff~breccia form the footwall of the
ore body as seen at the water-fall near Sarakaman, suggesting that the ore
bed is sandwiched in the tuffaceous layers.

(2) The boulder- and soil~ore are widely distributed and often have
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Table 1 Chemical Analytic Data of Ore from Sebuku Island
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Motes 1 Data analvzed by Geological Survey of Japan are marked with (),
the other without @ are from Geological Survey of Indonesia.
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Fig. 2 Sketch map of iron deposit, . Sebuku island

considerably high contents of iron. There is a lot of large boulder-ores near
the ouﬁcropg of the bedded iron ore body. They suffer the so-called later-
itization under the strong equatorial weathering and often change to soil-
ores, ' '

In the vicinity of the village of Sungaibali, there is a lot of iron ore,
especially being rich at the southern hill named Gunung Tabuan, Boulder-
and soil-ore are abundant in the vicinity of the bedded iron ore body which
crops out at its west slope. Another representative locality is the vicinity of
Sarakaman, There are also very much boulder- and soil-ore. Qutcrops of
the bedded iron ore body are known at two place, (a) a waterfall at up-
stream of the Sarakaman river and (b) Gunung Batu-Brani about | km south
of the village. (a) On the valley bottom, there is a lot of large ‘boulder-ore
and a bedded iron ore body crops out which overlies the tuff bed. (see Pho-
to. 1) Thickness of the ore body is about 4 m. Strike and dip are N 20°E
and 20°ES. (b) Gunung Batu-Brani which means “magnetic stone mountain”
shows comparatively strong magnetism. It is rather steep and has an alti-
tude of 75m above sea level, and all sides of slopes are covered with a large
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amount of boulder- and goil-ore, Outcrops of the bedded iron ore body are
‘seen at the top of the hill, Their strike, dip and thickness are N 20°E, 20°
ES and 4 m vespectively, A recent outcrop of the bedded iron ore and a lot
of new boulders are digtinctly visible at the northwestern edge of the top-
plateau. (see Photo. 2) Very clear banded structure running parallel to the
dip and strike of the ore bed is seen by the naked eye.

Ore and Its Reserves

Chemical comipositions of ores are given in Table-1. Constituent miner-
als of ore have heen studied by means of microscope, X-ray diffraction,
chemical test and others. In general, ore is composed of goethite, hematite,
magnetite, gibbsite (7), chromite, épineh siderite (?), chamosite (?) and others
in rough order of frequency. k

Goethite is the main constituent mineral of the ore, Two colours, red
and brown, of it are usually observed in thin sections. Sometimes it shows
the microscopical banded and granular texture. (see Photo, 3)

Hematite and magnetite often come together but hematite is more
abundant than magnetite, Some hematite are clearly martite which are
formed by the oxidation of magnetite. i N
( Gibbsite (?) was described by Y. Smivmazaxi® as one of the forming
minerals of the iron ore from the island. Tt is rich in both weathered- and

fresh-ore.
Table 2 Reserves of Iron Ore in Sebuku Island
Visible-ore Provable- and Possible-ore
. - o T - Total
Strike  Dip-side . Strike | Dip-side | i
length extension Amount length % ex:ensiomj Amount

S“Iggggfd{‘g e | 2km | 0.5km I2million tons | Skm | 3km |180million tons| 192million tons
Sungaibali

Boulder- and] 1 0.5 6 5 2 120 126

Soil-ore
Sarakaman

Batubrani 1 0.5 6 3 2 72 78

Bedded-are
Sarakaman

Waterfall 1 0:5 6 1 1 12 18

Bedded-ore
Sarakaman :

Boulder- and] 1.5 0.5 9 2 1 24 33

Soil-ore
Others 100 100
Total ' 39 508 547

Notes: 4m in average thickness and 3in average S.G. were used.
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Chromite and spinel are about 0.1~0.2mm in diameter. Sometimes
they form the granular aggregate. Microscopic observation and X.ray diffrac-
tion study suggest that the chromite is somewhat magnesian. picrochromite.

Siderite (?) is seen under the microscope in the aggregate of goethite,

Chamosite (?) was reported by Lenmann and Bauwmb, and they ascribed
its formation to the sedimentary process because this mineral is usually found
in sediments, The present writer has not yet definitely identified this
mineral,

‘Outcrop ore of the main bedded iron ore body seems to have little
variation in grade. No. 5 in Table-1 is an example of the best ore. Aver-
age iron content of ores is nearly 50%. H,O (+) is not small in amount,
but it decreases in hematite-magnetite rich ore. About 05% Ni and 2~3%
Cr, Oy are to be noted. Grades of boulder- and soil-ore vary ina wide range,
but over 359 Te is common and 50~559% Fe are not rare,

Data are not yet sufficient to calculate the ore reserves, The writer,
however, tried to estimate them on a basis of the available field data. (see
Table. 2) As a result, total reserves amount to nearly several hundred mil-
lion tons with the average grade of about 50 % Fe, about 109% Al,Q,, about
2.59 Cr,O; and about 0.5% Ni.

Based on the field occurrence and some data of mineralogical investiga-
tion, the writer now considers a possibility of syngenetic sedimental deposi-
tion in the Tertiary pyroclastic sediments as a genesis of the main bedded
iron ore body. Iron elements may have been suppMed by the pre-Tertiary
laterite derived from serpentine. Boulder- and soil-ore seem to have been
formed by the lateritization of the bedded iron ore.
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Fhoto.1 The outcrop of the iron bed (N20°E in
strike, 20°ES in dip, 4m in thickness)
at the waterfall near Sarakaman, Sebuku
island. There is a fine tuff layer just
under the iron bed at the dark glace in
the picture. (photo by N. Koike)

Photo.2 The outcrop of the iron bed (N20°E
in strike, 20°ES in dip, 4m in thick
ness) at the northwest edge of the
top plateau of Gunung Batu Brani,
lkm south of Sarakaman. Sebuku.
(photo by N. Koike)




Photo.3 Granular texture in goethite rich ore (No. 11).
Thin section. Open nicol. Pure white; holes.
white with black spots ; grains of brownish
goethite. Dark; mixture of reddish goethite
and hematite. Diameter of grains; about
0.05~0. 2 mm.

Photo,4 Chromite grain in serpentine (white) erratic
boulder being surrcunded by magnetite (?) (black).
In thin section. Open nicol.

w

Photo.5 Spinel grain in reddish goethite with spots of
hematite (black). Open nicol. Thin section of
No. 5.
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