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EPMA characterization of the Fe-Cu-Sn mineralisation
at Waterfall Mine, Pelepah Kanan, Johor
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Abstract: The electronprobe microanalyser (EPMA) is used, for the first time locally, to characterise the Fe-Cu-Sn
mineralisation at the Waterfall Mines, Pelepah Kanan, Johor.

Evidences from the field, reflected light microscopy and EPMA studies show that the mineralisation at Pelepah
Kanan is essentially a replacement body within a calc-silicate sequence or skarn of early magnetite-cassiterite-fluorite-
quartz (Fe-Sn) mineralisation that is intruded by a later phase of copper mineralisation and that both these were later cut
by an even later hydrothermal cassiterite-K-feldspar-quartz vein swarm along fissures, joints and faults.

The EPMA was also instrumental in identifying a number of new minerals that have yet to be reported from Pelepah
Kanan and they include native bismuth, tennantite (Cu,AsS, ), wittichenite (Cu,BiS,), cuprite (Cu,0), native Cu and gold.

The variable pinkish nature of the feldspars in the cassiterite-K- feldspar-quartz veins was confirmed to be due to
the alteration of Fe-Mn-O material infilling cleavages in the feldspars. In addition EPMA mapping of the dark bands
in highly pleochroic cassiterites show that they contain higher amounts of Fe.

Finally EPMA mapping of tailings samples show that they are worth reassessing as a large portion of them still have
high iron oxide contents (80-90%).

Abstrak: Peralatan EPMA (electronprobe microanalyzer) digunakan, kali pertama secara tempatan, untuk pencirian
pemineralan Fe-Cu-Sn di Waterfall Mine, Pelepah Kanan, Johor.

Bukti-bukti lapangan, kajian mikroskopi cahaya terpantul dan EPMA menunjukkan bahawa pemineralan di Pelepah
Kanan adalah jasad penggantian didalam jujukan kalk-silikat atau skarn yang mengandungi pemineralan awal magnetit-
kasiterit-fluorit-kuarza yang direjahkan kemudian oleh pemineralan tembaga dan akhirnya kedua-dua pemineralan ini
dipotong oleh telerang-telerang hidroterma kasiterit-K-feldspar-kuarza yang lebih lewat yang isikan fisur, kekar, dan

sesar.

EPMA juga peralatan yang menentukan beberapa mineral baru yang belum dilaporkan di Pelepah Kanan, iaitu
bismut asli, tennantit (Cu,AsS,), wittichenit (Cu,BiS,), cuprit (Cu,0), tembaga asli dan emas.

Warna merah jambu feldspar didalam telerang kasiterit-K-feldspar-kuarza disahkan oleh kajian EPMA dihasilkan
oleh perubahan bahan Fe-Mn-O khususnya oksida besi yang isikan ira-ira feldspar.

Kajian pemetaan EPMA menunjukkan bahawa jalur-jalur gelap didalam kasiterit yang amat pleokroik disebabkan

oleh kandungan Fe yang lebih tinggi.

Akhirnya pemetaan EPMA sampel tailings menunjukkan bahawa mereka harus dlkajlkall semula oleh sebab
bahagian besar mereka masih mengandungi oksida besi yang tinggi (80-90%).

INTRODUCTION

The purpose of this paper is the harnessing of the
EPMA (electronprobe microanalyzer) to characterise the
Fe-Cu-Sn mineralisation at the Waterfall Mine, Pelepah
Kanan, Johor.

Since the discovery in 1901 by the English geologist
Captain Snow (Abdullah Hasbi Hassan et al., 1981) and
because of its unique mineralisation, the area has attracted
various local and international workers (Willbourn, 1936;
Roe, 1941; Burton, 1959; Grubb and Hamaford, 1966a,
1966b; Kee Thuan Moore, 1966; Bean, 1969; Ganesan,
1969, 1976; Khoo Han Peng, 1969; Cheng Eng Choon,
1975; Yeap Ee Beng, 1982; Nor Saawaludin Mohd. Nor,
1983; Zubaidi Abbas, 1983; Chu Ling Heng et al., 1984;
Wan Fuad Wan Hassan et al., 2000; and Adong Laming,
2001; Lee, 2002).

The mine area is bounded by longitudes 103°50'S"E
and 103°50'20"E and latitudes 1°49'50"N and 1°50'20"N
covering an area approximately 30 km? (Fig. 1).

The main rock type in the area is a calc-silicate hornfels
which has been intruded by the Lower Triassic porphyritic
biotite granite and associated microgranite and aplite (Yeap,
1982) which are structurally controlled (Wan Fuad Wan
Hassan et al., 2000) (Fig. 2).

METHOD AND MATERIALS

Field mapping was carried out taking into careful
consideration the relationships between the iron, copper
and tin mineralisations. In the laboratory, thin and polished
sections of the rock types, ore minerals, iron ore and tailings,
were prepared for both reflected microscopy (using a Leitz
Laborlux microscope) and EPMA study.
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