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GEOLOGIC NOTES

Association of Jamesonite with other sulphides at Chenderiang,
Perak, West Malaysia

K.F.G. Hosking and E.B. Yeap
University of Malaya

The occurrence of jamesonite at Chenderiang has received but scant
attention to date. Ingham and Bradford (1960, p.292) note that in 1950
good specimens of jamesonite coated with yellow antimony oxide were
obtained from lot 5720 at Sungei Lah, Chenderiang, overlying limestcne
close to a pe_gmatlte dvke. They also record the following analysis of
the sulphide which was made by W.A. Tooke:

Percent

Pb 39.74
S3 35.04
Fe 2.63
Bi 0.18
Zn 0.09
S 21.73
Insoluble - 0.33

99.74

Elsewhere Ingham and Bradford (op cit., p.63) state that the pegmatlte
mentioned above in this note "is mainly composed of alkali felspar and
quartz, and is.rich in muscovite, hydromica (probably gllber'tlte)
tomnalme, topaz beryl, ﬂuomte, zinnwaldite, and cassiterite, and
is also associated w1th varlous metallic sulphldes such as jamesonite
and galena". :

Jamesonite-bearing material from Chenderiang, which was kindly made
available recently to one of us (K.H.) by Messrs. Osborne and Chappell,
and which was originally collected (?) and long preserved by Mr Guy
Ravenscroft, has enabled the writers to contribute the following .
additional data regarding the sulphide assemblage of this fascinating
deposit.

m.neralogy and Texture _

Studies of a number of polished sections of the mixed sulphide 'oref
established the presence of the following species which are recorded in
order of abundance: Jamesonite (> 30 percent), sphalerite, arsenopyrite,
tourmaline, pyrite, cubanite, chalcopyrite, and pyrrhotite. In addition
supergene covellite together with bindheimite and possibly other related
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'oxide! minerals, were also present. It is to be noted that quartz was
absent, although in other speciinens’, con81st1ng of jamesonite and blnd-
hemte, 1t was the only gangue m:meral present ‘

“In pollshed Section, tourmal:.ne was easily’ recognlzed by its "
typlcal tr'langular cross-sections which in same’ instances were core-
replaced by jamesonite. Same longitudinal sections of the ‘minéral were:
partlally fractured transversely, and these fractures were healed by
jamesonite, _Whlch also further replacéd ‘the towrmiline along theTong~
itudinal  direction’ of the silicate (fig. 3). In thifh section thé tour—
maline displayed pleochrmsm fram colourless to such a pale blue that
the phencmenon mlght eas:.ly be overlooked. - Fmer—gramed tourmaline
odéurred as mclusmns J.n the arsenopymte and was also locally re- s
placed by the 1atter

Arsenopyrlte was present largely as euhedral diamond- or wedge—
shaped grains and was, clearly, very susceptlbie to replacement by- the
later sulphmes partlcularly jamesonlte, cubariite, chalcopyrlte ‘and -
sphalerite (figs. 1 and 2). Jamesanite’; which seemed to hawve. a: part1tular
penchant for replacmg arsenopyrité, for'the most part did so in such &'
way as to produce within the host mineral, either irregular patclies or
partial geometrical forms, the latter suggesting that on occasion the
arsenopyrite exercised a degree of crystallographic control on the meta-
somatic process. In addition, replacement of the arsenopyrite along .
irregular fr*actures was also effected by jamesonlte and other sulphldes

noted above.

In polished section the arsenopyrite, in air, appeared a little more
pinkigh-than- usual,-which could be simply. an optical effect due, in part,
to. the. ne1ghbour1ng minerals, or, on the other hand, might be due to
foreign elements- in-the.species. . Reflectivity, micro-hardness, and the
usual optical tests indicated that the mineral was arsenopyr'lte and this
was confirmed by its x-ray diffraction powder patter'n wh:Lch was quite
normal S

Pyrite occurred as rather small euhedral grains which in ‘section were
mostly square or triangular-in shape, and it seems that the species was
probably present as cubes and as combinations of the cube and rhomb-
bicdodecahedron. On rare occasions the pyrite was seen t6 réplace the
arsenopyrite, but usually it grew on the larger graJns of the latter
(fig. 1).

Random' patches of- sphalerite occurred in the ore;, and these con-
tained not only numerous minute round ex-solved bodles of both chalco~
pyrite and cubanite, together with rare, although similar, ex-sclved
pyrrhotite bodies, but also larger randomly distributed irregularly.
shaped blebs 1_n wh:Lch cubanlte and chalcopyrlte occurred as 1amellar

seen in veins transecting the arsenopyrite.



: Mlcro-velnlets of ghalcopyrlte and ]amesom.te also 1oca11y cut.the .
sphalerite. These were of some particular interest in that often they
were composue in character. Chalcopyrite tended to occur in parts of
the veins which deeply penetrated the host, whilst jamesonite was con-
fined to those portions of the veins. which occupied. the more per-lpheral
areas of the sphalemte ’

Jamesqm.te occurred as granular masses dlsplaylng fine lamellar .
twins. As noted. above, it veined and replaced the sphalerite (fig.4).

AS Stannlferous jamesonite is known, and as that under review was
derived, fraom a tin-rich area, the pOSSlblll'ty that it might contain tin
was investigated by the sensitive tin flame test (Feigl, 1954, p. 105)
and also by means of X R F : both tests gave negative results.

Supergene processes have locally altered the ore and have given
rise to covellite and bindheimite (not antimony oxide as Ingham and
- Bradford reported). Possibly other secondary antimony species were
also developed, and studies aimed at testing this possibility are in
progress.

Paragenesis

The paragenesis, as revealed solely by study of polished and thln |
sections of the multl-sulphlde or'e, is as follows:

Minerals = | Early -t ' ity Late

Arsenopyrite

Pyrite ' _

Sphalerite ‘

= c!".a..]-:COPyI‘ite . — e ———
-Cubanite _

Pyrrhotite —_—

| Jamesonite

Covellite TR e ~ T
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Fig.4

Void

. Sphalerite

| chalcopyrite -

Tourmaline -
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Conflrmatlm of a Late Cretaceous age for granite from the Bunguran
and Anambas Islands, Sunda Shelf, Indonesia.

N.S. Haile
University of Malaya

K/Ar determinations by J.D. Bignell, already published, indicate a
Late Cretaceous age (84 m.y. and 73 m.y. respectively) for granite from
the Tambelan and Bunguran (Natuna) Islands, west and northwest of Borneo
(Haile, 1970; Haile and Bignell, in press).

Recently AGIP, an Italian 6il company WOr]d.ng in co-operation with
Pertamina, has kindly released two K/Ar determinations on granrte one
sample from Gunong Ranai, Bunguran Besar Island (the same intrusion
sampled by the writer) and a second from Batu Garam in the Anambas I
Islands. Both show a Late Cretaceous age. The writer has suggested
that the granite on the Anambas Islands was Cretaceous (Haile,-1970,
Table IV-2) and this new determination shows that his guess was a lucky
one, and adds another indication of a widespread Late Cretaceous in-
trusion of granite in this area of the Sunda Shelf and in west Bormeo.

The results of the newly released determinations are tabulated
below (table 1) together with the previous determinations already
published. A chemical analysis of the specimen from Batu Garam, Anambas
Islands, norm, and Niggli values of the K/Ar determinations of biotite
from granite from the Anambas, Tambelan, and Bunguran Islands are shown
in tables 2 and 3.

Table 1. Results of K/Ar -age detemﬁ.nation from the Anambas,
Tambelan, and Bunguran Islands

LOCALITY AGE (M.Y.)

Batu Garam, Anambas Islands 86.5 + 2.9

Ranai Intrusion, Bunguran Island 75.2 + ?

Tanjong Senubing, Bunguran Island (Ranai 73 0+ 2
Intrusion)

Pulau Benua, Tambelan Island 84 + 2

Note: Fu'st two determinations by Geochron Laboratories Inc. for AGIP;
last two by J.D. Bignell (Haile and Bignell, in press).



Table 2

Chemical analysis of granite from Bunguran and Anambas Islands
(weight percent)

. Natuna 1A L. Natuna 1B Batu Garam 2
810, 73.53 75.68 - 78.27
Ti0,. 0.22 .. 0.52 0.17
A1,04 14.54 C12.11 11.77
Fe, 0, 0.92 . 1.18 1.1
FeO 1.15 1.19 045
MnO B.d.  n.d. n.d,
MO 0.4k 0.50 0.06
Ca0 1.52 0.96 0.96
Na,0 3.26 . 2,19 2.97
K,0 3.91 . 5.34 4,56
on5 | 0.11 0.04 . traces
4 SO ?.3* n.d. - : n.d. 0 nlde
"p a.c. (at 950°C)  0.75 0.61 0.38
100.35 " 100.30 100.43

Natuna 1A from ‘top of -Ranai Mountaln, Bunguran Besar
Natuna AB.- from ‘base ‘of Ranai Moum:a:m Btmgtman Besar'
‘Batu Garam 2° from Anarbas Tslands

CETY Tl

n d. ,_.i- not detecxed L :
Analyses by AGIP on sample drled at 110°C"



Table 3
" Norms and Niggli valtes calculated from Table 2

NIGGLI MOLECULAR NORM

-‘{'Na‘Em'_la 1A Natuna 1B Batu Garam 2

Quartz .. v33.5 37.7 39.6
Orthoclase _ - 23.5 32.4 27.5

Albite - 29.8 20.2 27.2
Anerthite -t 6.9 4.6 3.5 .
Corundum 2.7 1.2 0.8
Hypersthene 2.1 1.7 0.2 -
Magnetite 1.0 1.2 0.7
Hematite _ - - 0.3 .
Tlmenite . 0.3 0.7 0.2
Apatite 0.2 0.1 -

NIGGLI VALUES
" 81 al fm c alk

Natuna Besar 1A 7 k15 u8 11 9 32 0.45 0.31
Natuna Besar 1B 479 45 14 6 35 0.62 0.33
Batu Garam 2 543 u8 6 5 41 0.50. 0.07
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CONFERENCES
Reglonal greology of Southeast Asia

Planning of the GSM regional conference proposed for 20-25 March
1972 is continuing. With the kind permission of the Vice-Chancellor and
Head of the Department of Geology, the conference will be held in the
Department of Geology, University of Malaya.

A planning committee has been set up and will start work soon:
meanwhile suggestions as to topics, and overseas speakers who might be
invited, will be welcome, and should be sent to6 ‘the Secretary of the
Society.

Twelfth Pacific Science Congress

The Twelfth Pacific Science Congress will be held in Canberra,
Australia, from 18 August to 3 September 1971, under the sponsorship of
the Australian Academy of Science. There will be four sections one of
whichs Section D: Geological Structure and mineral resources in: the .
Pacific,:-deals with Geology. - The:section convenor is Professor M.F.
Glaes mer. of the, University-of Adelaide. The five symposiums in Section

R 4,Str-uctur'e and tectonic history of the Pa01flc Ocean Basins
2. Island arcs: and related structures of the Western Pac1f1c

‘; '.".Evelutlon of the contlnental shelves of the Westem Pacn.f:Lc s

¥.* Mineral resources of the Western Pacific

5. Petrology and geochemistry of island arcs in relatlon to
tectonic environment .

Professor N,S, Haile and Dr C.S. Hutchlson have been 1nv1ted to
present papers at the Congress.

Malays1an Conferenoe on Alluv1al M:LnJ_ng

The Malay51an Branch of the Australlan I_nstltute of M:Ln:mg and-
Metallurgy is planning to hold a conference on Alluvial Mining in Ipoh in
August 1971.. Members of the GSM are invited.to participate in the
conference. Those wishing to present a paper should forward an abstract
of about 250 words to the Secretary, Malaysian Conference of Alluvial
Mining, ATMM, .ground floor, AIA Bulldlng, 118 Chamberlain Road, Ipch, as
sgon as poss:l_ble (OfflClal deadllne is 30 May). The registration fee is-:
M$50.00.. . _ _ ’ -
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Dr S.H. Chan of the Department of Geology, University of Malaya,
has been appointed by the Council to represent the GSM on the organizing
comnittee, at the invitation of the AIMM.

- NEWS OF THE SOCIETY
Meetlng of 21 May 1971 R.A. Bosschar‘t
Geophysmal methods of exploratlon

Dr R.A. Bosschart, Executive Vice-President of Sintrex Ltd.,
addressed a meeting of 26 members, with the President, Dr D. Taylor,
in the chair, on 21 May 1971, in the Department of Geology, Unlvers1ty
of Malaya - , _

. Dr Bosschar't began w:Lth a shorft rev1ew of the various. methods
used in. geophyslcal prospecting. .. All.depend or-Some difference in . -
phys1cal property . between. the. ore Dbpdy-.sought , andi the host rock: Pro- -
perties. 1sed include. densrcy (gravity: siryveys) ; magnstic and: electrical .
susoeptn.blllty (magnetaneter and induced polarization surveys), radio~ : -
act1v1ty (scmtlllometer surveys)

. . : Lo
. . ot PPN { gl
b ,{_.' : Sig =

Maglmetlc, gr'avn.ty, and radloactlv:l.ty sur'veys are g 51 methods
in that®a pre-éxisting Fi&1d 1§ measured.

Conductlvrtyr,methods, ‘however, are active, $ince: & primary field
is created by a transmitter, and detected by a receiver.. A copductor

(the ore body) in the path w111 cause a dlstortlon in ‘the electro-magletlc
field. .., ... .. _ _ TS v _

Early methods depended upon measurmg changes in the geometry
of an. lnduoed ‘EM field, by a conductor in-the path. VA RAM was one of
this type, introduced in Sweden in 1922 and used very successfully into’ =
the late 20's. The method, however, is only useful for fairly simple
configurations since, if another conductor overlies the target, phase
shifting occurs, and the geometry of the field cannot be measured.

. Compensation methods depend on;: measuring. cempensated. phase
dJ.fferences between the pmmary and phase shlfted f1e1d {

TURAM was an ea:oly, method, stlll in use employlng a flxed
source and movmg recewer, w3
SLINGRAM uses a movmg som’ce connected to a recelver, and both o
are moved SLINGRAM is only suitable for penetrating rather thin over— '°
purden of the order of 30 m, much as is found over the pre-Cambrian :
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Shield in much of Canada. It can only be used in areas of gentle
topography. For.this reason TURAM is more widely applicable.: All
"active" EM conduct1v1ty methoda fare variations of these two. types

Induced polarlzatlon methods measure ovewoltage effects and are
useful in fmdmg disseminated deposits. The relative use of EM:and IP
can be shown diagrammatically:

Effectiveness . )/
: N T ,,//
/ b e .
L IP //:“_ N

Concentration of deposits

It will be seen that both methods can be effective for certain (moderate-~
ly concentrated) deposits.

Minor methods include AFMAG (a "passive” method) which uses natural
EM fields (100-500 Hz). Results have been disappointing because these
fields are weak and may not be detectable. This method is mainly used
for structural investigations by people who are not in a hurry (!), VLF
(standing for Very Low Radlo Frequency) used radio transmissions in  the
range 1525 KHz (i.e. very h igh frequency compared to other conduct1v1ty
methods) -Not much penetratlon has. been achleved

In a:Lrborne surveys, nagnetometr’y, scsmtlllometr'y, and EM measure-
ments are made simultaneously. EM is the most important, and so the
flying height is determined by the optimum height:for EM measurements.
Ideally,. the magnetometer should not be flown, too.-low, wheneas the
spectroneter gives best results w:Lthln 100 m of the gmund. R

Where the M transrnltter is, :m the alrcraft and the recelver in

a towed bird, the configuration is unstable, because the bird:is
continually swinging about. Since the J.n-phase component varies as the
third. power.of the sepapation between transmitter (T):.and receiver(R) it
is severely affected by these movements and cannot be measured. Only
the out—of—phase component is measured

~ Stable’ alrbome systems are. poss:Lble us:.ng a 10m—long bird contain-
1ng both, T and- R, vl;owedI by a helicppter, or by f:.x:mg the T and R at the
nose: and tall of the a:rcraft .or. on the wing . t:Lps o

: . Ik
.' j;.‘: NI Y e
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- TURAIR is- a system in whlch a flxed—souroe rectangular loop of
wire.(as much as 3 x 5 km)-is laid on"the ground by helicopter, aJ’id’ -
the receiver is flown back and forth across it and same distance |
beyond it.. This method give$ penetration twice as deep as as- dther
méthods - as much as 200 m, with poss1b111t1es of exceed:mg 300 m.’

Airborne methods are in general more sensitive than ground surveys
because signal/noise ratio is higher. o

Dr Bosschart showed a series of slides. illustrating the methods.
He emphasized by examples and graphs the imporftance of regulating the
parameters (frequency of signal, and separation T-R) .in order to focus
on the target depth (the top level of the conductors beneath the
overburden); unless this is done the target may remain undetected, or
masked by the effect of EM rioise fram the overburden lewvel, giving
spurious ancmalies.

B Lol
Dol U : L BN (RSl

Soc1ety Publlcatlons

I. . General

Palletin 4 of the SOCIQ’CY is ih page’ Pmof arid should be
-1ssued ln..June. R \.

The edltor :LnV1tes papers on any geologlc topic, partlcularly"
those related to Malaysia and Southeast Asia, for the forthconung
Bulletln 5, and short notes fo.‘o the Newsletters. ‘

. ‘F)‘ A oegs by ,x.~ Ry
L U inder s rew- editoma}. poln.cy, papers w111 be acoepted in -
\'Ialaysa.ah ‘88 well ‘as’ Efngln.sh and ‘these should have abst¥acts in -
English dnd Mglaysian. ~ Céitributors of ‘papers in English' ‘are
requested, if possible, to mclude an abstract in Malaysian. As
- fawv asy practlcable measuxements in Soc:1et ] publlcatlm should
be metmc. ARERE

II. Geology“ ef the Malay Penlnsula (West Malaysla and Slngapore) -
. Progress. Report., v - v, R

The editors of this Society sponsored book, Dr D,.J . Gobbett

+.~ . and Dr'€C.S. Hutchisonj have announcéd: that:thé ecipléte manuscript
‘is now-in #é final stages of:éditing and will’ shor‘f:ly go to’ the -
publishers - Intersciendé -'i§ divigsion of 'Jéhn Wiley'and Sons Inc.,
New York, USA. It will be published in their regional geology
series under the general editorship of Professor L.U. de Sitter.
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Dr Hutchiscon had talks in Milwankee recently with the editors of

John Wiley Inc., editor, and it is expected that the bock wiil be

put on sale during the fiprst half of 1972. Regretfully, the miriimum
sale price will of thé:order of US$2u4.00 and ihe actual: price may.be
higher. Despite thé price;:Wileys are hopeful that .the demand will
be high for this volume, which will be the first- ‘geology of the: Malay
Peninsula since the now hlstorlc “Geology of Malaya' hy J.B. Sgrivenor
published by MacMillan in 1931. The book will be dedicated to
Scrivenor, who was the first government geologist in Malaya and an
outstanding student of Malayan geology.

A coloured 1:1,000,000 geological map of West Malaysia and -
Singapore will be pm_nted for inclusion with the bock and for
separate sales by the Society.. It is expected that the map will go
on sale from Kuala Lumpur before the book is published, perhaps by
the end of 1971,

The contents of the bock will be:

editors .

Chapter 1 Introduction ~ the
Chapter 2 Geomorphology H.D. Tjia
Chapter 3 Lower Palaeozoic C.R. Jones
Chapter U4 Upper Lalaeozoic D.J. Gobbett
Chapter 5 Mesozoic C.X. Burton
Chapter 6 Cenozoic P.H. Stauffer
Chapter 7 Volcanic Activity C.S. Hutchison
Chapter 8 Plutonic Activity C.S. Hutchison
Chapter 9 Metamorphism C.S. Hutchison L
Chapter 10 Structure - H.D. Tjia & D.J. Gobbett
Chapter 11 Economic Geology g K.F:iG., Hosking
ALLE .
MEMBERSHIP
New Members o
Mr Waheed Ahmad Mr Chan See C‘hln
P.T. Internationdl Nickel c/o Gaffney Cline & Assocn,ates
P O Box 143 89/95 Anson Road
Makassar, Sulawesi, Indonesia Singapore 2 (formerly Student
Member)
Dr P.A. Burrough
Agricultural Research Centre Mr T.J. Evans
Tuaran Varel Manufacturing Co.
Sabah, FEast Malaysia 905 lee Wah Bank Building

Medan Pasar, Kuala Lumpur, Malaysia
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Mr Lee Chong Yan -~ = - Mp J.Z. Tomich:- ' "

c/o Department of Geology P O Box 2158
University of Malaya Bandar Seri Begawan
Kuala Lumpur, Malaysia Brunei

(Student member)

Mr I.D. Stephens, Jr.

¢/o Atlantic Richfield Co.
277 Park Avenue

New York, N.Y. 10017, US.A,

(all Full ilembers unless stated)

Resignation

Mr R.N. Bryant

c/o Geological Survey
Kuching, Sarawak

Fast Malaysia

Death

lr 5. MacDenald

Australian Ores & Minerals Pty. Ltd.
6th Floor, 58 Margaret Street
Sydney, N.S.W. 2000, Australia

(see obituary on page 15)

Change of Address

Mr i1.L. Lee Mr S.S. Rajah
C 5732 Jalan Datoh Palembang Department of Geology
Bukit Baru Science Labs.
Melaka The University
Durham

United Kingdom
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Obituary: Simon MacDonald

.The untimely death of Simon MacDonald on 22 April 1971 at the age
of 4l ‘has deeply shotked all who knew and worked with h1m for one
WOrked alongs:Lde Simon, not under him.

Simon came from Fort William, Invernesshire. He gained an =
Honours Science Degree from Edinburgh University where he also met
his wife, Janet. They left Scotland for the East where he worked'
for some ten years with the Malaysian Geologlcal Survey. During
this time Simon made an amazingly large contribution to the Malayan
geology, often under conditions that lesser men would not have -
tolerated. In fact Simon was wounded by terrorists in an ambush
while carrying out “routine" mapping.

In 1963 he left Malaya to take up lecturing in the University
of Canterbury, Christchurch, New Zealand and spent two years there.
Again. his exuberance, vision and professicnal excellence made him a
well-remenbered figure. He came to Australla in 1965 to join Austra-
lian Development N.L. in Temmant Creek as ‘Chief Geclogist and after
two years. Jjoined Newmont Pty. Litd. with whom he spent a cons:.derable
time in Western Australia over the folléwing three years.” Farly in
1970 he accepted an appointment as Exploration Manager of Australian
Ores and Minerals Limited in Sydney. Here he again excelled and his
passing is greviously felt by all in this Company.

. Simon belonged to many professional societies, the most notable

being the Geologlcal Soc:.etles of London, Malays1a, New Zealand, and
_Australla, the Instltute of Mining and Metallurgy, and' the Australlan-:
Instltute of M:mlng & Metallurgy : -

He 1s survived by hJ.s w1fe and four boys and to them We extend our
deepest sympathy. """"

NEW JOURNAL: "PACIFIC GEOLOGY* ' ' *

. . . Proféssor M, Kato, Secretary of the Editorial Board wrltes that

f ’.”Pac:.flc Geology would welcome papers of regional interest from -~
Malaysia: and Southeast Asia generally. Papers can be sent to

Professor :Kato at the Department of Geology and” Mlneralog'y, Faculty

of Sciencé, Sapporo, Japan.
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RESIDUAL DEPOSITS by ‘Kaksa™

o "Sess:Lon I was. falrly shorft and was no doubt ) affected by the ,
last-minute withdrawal of Professor G.P. WOollard, who was programmed
to give the openlng address, ~ Commonwealth Geologlcal Liaison Offlce,
March 1971. . , Coe L

wa always thought some of these geophys:Lcs professors must haVe
computerv-ln.ke minds. .

Prom the academlc world:, -
"Tektites is commonly known as. blackjack . e

"Landslldes are mass movements of the SOll down a slope, espec1ally
when it is mclmed " : o s o

' "Statlstlcs :Ln geology ha.s reached such a state :that 1t 1s taught
in the Unlver31ty curriculum. A . . g

';.'l.‘-: N

: ’There are- two kmds of Hawallan lava one:LsAh Aha' *' and
the other' is Hohoho” : e -

"There is also a pecul:!.ar self-nmposed serfdom, whlch has’ become a
Sor't of  competitive cult. in recent times. The blac]qnal‘llng of
intellectual freedom by expensive, specialized, fixed lnstallatlons 1s
one of the dangers of the current financial plenty for research. ‘ Not
to00 infrequently -an apparatus of considerable cost is built to carry
out certain unusual measurements, only to doom the ser'va.le sclentlsts
to a life of repetitive measurements Soon the machine assumes the ™
directorship of research. No longer is the mind of the researcher the
determinant of experimental plans, Concern for the capability of the
equ:meent becomes the overriding consideration. The more exorbltant
the price, the higher the ransom. When the value exceeds a million dollars
the mental ‘slavery may run into generations. It takes rare .gourage to
junk the facility after it has served the human: purpose for which it was
originally built.. It is. often easier to. ~drivel along :Ln a htany to the
mechdniedl idol,::-It is-a puzzle of the tmes that . sclentlsts SO out-
spoken against thought control by other men would 5O unw:.ttmgly embrace
thought control by money and machines."

SiY: The Tao of Science
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THE COPPER MOUNTAIN OF TIMOR - PART II

A day was then fixed to "open the mines®. Captain Hart accom~
panied Mr. Geach as interpreter. The Governor, the Commandante, the
Judge, and all the chief people of the place, went in state to the
mountain, with Mr. Geach's assistant and some of the workmen. As they
went up the valley Mr. Geach examined the rocks, but saw no signs of
copper. They went on and on, but still nothing except a few mere
traces of very poor ore. At length they stood on the copper mountain
itself. The Governor stopped, the officials formed a circle, and he
then addressed them, saying, - that at length the day had arrived they
had all been so long expecting, when the treasures of the soil of
Timor would be brought to light, - and much more in very grandiloquent
Portuguese; and concluded by turning to Mr. Geach, and requesting him
to point out the best spot for them to begin work at once, and uncover

the mass of virgin copper. As the ravines and precipices among which
they had passed, and which had been carefully examined, revealed very
clearly the nature and mineral constitution of the country, Mr. Geach
simply told them that there was not a trace of copper there, and that

it was perfectly useless to begin work. The audience were thunderstruck!
The Governor could not believe his ears. At length, when Mr, Geach had
repeated his statement, the Governor told him severely that he was mis-
taken; that they all knew there was copper there in abundance, and all
they wanted him to tell them, as a mining-engineer, was how best to get
at itsané-that .4tall events he was to begin work somewhere. This
Mr. Geach refused to do, trying to explain, that the ravines had cut far
deeper into the hill than he could do in years, and that he would not
throw away money or time on any such useless attempt. After this speech
had been interpreted to him, the Governor saw it was no use, and without
saying a word turned his horse and rode away, leaving my friends alone on
the mountain, They all believed there was some conspiracy - that the
Englishman would not find the copper, and that they had been cruelly
betrayed.

A.R. Wallace
The Malay Archipelago, 1869

(concluded)
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