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GEOLOGIC NOTES ~ 

TRACES OF URANIUM AT BUKIT TAKl.JN SELANGOR It-rEST :MALAYSIA. 

K.F.G. Hosking and S~K~P. logcmathanj University of Malaya. 

During a routine examination? under short-wave ultraviolet light, of 
samples collectea across the Granite/skar n contact at the northern side of 
Bukit Trucun (a prominont, essentially limestone 1 roof-pendant on the gr anite 
at r:hmpl ar Park, Sel2.neor) it was observed that brilliant yellmvish-gTeen 
fluorescent ar ens occurred on some of the joint-faces of' the skarn. Only 
one of these a reas 2 however 1 also fluoresced under long-"mve ultraviolet 
light. 

'rhe joint f2.ces in quest i on W0re coated with a thin veneer of dark and 
light encrustations but only portions of the l atter fluoresced, and under 
the binocular microscope these appeared to be opaline silicao This 
provisional ident:d'i cat i on of the mine r al lvcm supported by its hardness and 
its refractive :'nde::: (vThich Has in the r ange 1.53 - L55). 

Opaline silica possessing; the f luorescent property noted above has 
been recorded f rom many countries. It hns a p2.rticular penchant for the 
joint f aces of g'r;;~ni tj_c ::.~ocks but may also occur in the joints of rocks 
near !gr2~ite; contact s . On 3 of us (K .H.) has 7 for example, noted it on 
joint f aces of the gra.ni te at Carrj.s Nine (tin, tungs t en, molybdenum ), north 
Portugal. The f l uorescent p~operty of the silica i s due to traces of 
uranyl compounds in it (Frondel, 1962, p. 135) . 

In order to check tl1at the fluo:cescence cf t he material under review 
was, indeed, due to 'uranimo'; the following specimens from the study area, 
vlere subject to r adi ometri c anal.yses ~ .- ? clean 1 gr cmi te 7 um-veQthered skarn, 
limestone (marble) collect ed about 5 ft. from the g-rcmi te cont c.-~ct 1 and a 
skarn joint f ace coat od Ni th the f luores cent m2.terinl. After 24 hoUrs the 
counts due to these specimens were as follows~-

grani te 
skarn 
marble 
f luorescent joint f ace 

The same four speci;x·'::~18 were sca..1111ed for uranium by means of the 
x-ray fluorescence spectrometer, ThE: fluorescent j oint f 2.ce and the 
gTa.l1ite both yi e l ded urnniurn peaks but the one due to the former was 
only s lightly more marked th"m thC1t cf the l atter. Neither of the 
other specimens gave 8XJ.Y evidence of the presercce of ur2.nium during 
this test. 

The re sults of the study? therefore! give st rong evidence for 
believing that the mat eriell unde::r reviel" is? indeed? opaline silica 
which fluoresces under short-wave ultr2.violet light and in some ;:;nstances 
under long-vlave ultraviolet light bec2.use of the effect of contained 
traces of ! ul~2.niwn I. As f ar Q,S the writers ar e aware this is the first 
record of such muterial from southeast Asia. 

It is not e. litt le interesting to note that this gr eat and rich 
tin province is, from the point of view of the mining man? a distinctly 
poor uranium one. Pitchblende, apparently, has never been reported 
from any of the hundreds of knm-vn mineral deposits there? and on only 
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a few occasions h~ve secondar y uranium s pecies been recorded. Ingham 
(1 928 ) noted that a little torbernite occurred on some of the j oints of 
the Gunong Bc.kau L01.ver Lode (Perak ): this was the first record of a 
secondary uranium miner a l from }.'Ia l t:l.ya. Now a few other torberni te 
' showings' ar e known, particular to officers of the Geological Survey of 
MalaYSia, and r ecent ly one of us (K.H . ) i dentifi ed the species on a 
joint f ace of a specimen of granit8 from South Thailand. 

Such 'showings ' are, of course , onl y of academic interest . In our 
view it is most unlikely that their uranium was derived from 'lode ' 
pitchblende . It is much more likely that the uranium of the secondary 
mineral s under revievJ was released from r ndio active micro-centres in the 
gr anites ("Thich are common in such rocks and can be eas ily demonstrated 
by the applicat i on of nuclear emul s i on techni ques ) during their weathering. 
Mobil isation of ur2.nium is most likely to occur in highly acidic environ­
ments such as t:l.r e found in the uicinity of actively oxidizing sulphidic 
deposit s . 

Foo.tnote: The following relovant passage has come to light since the 
writing of this note:-

REFERENCES: 

"Uranium l eaches from the detritus of granite at a much 
greater r at e than from any of the other magmat ic rocks." 
(Sza l ay , S. and Samsoni, Z., 1969 , p.622) 

FRONTIEL, C. 1962. The System of filiner alogy, 7th. edn. , III. John l'hley 
and Sons, Inc., N. York. 

INGHAM, F.T. 1928. Ann. Rep. GeoL Surv. ~!Ialayt:l. , paras. 35 and 40. 
SZALAY, S. and SAMSONI, Z. 1969. Investigation of the leaching of 

uranium from crushed magmatic rock. Geochemical Int e rnat i onal, §., 
no . 3, 613-623. 

SCHEELITE FRml HEST MALAYSIA HHICH FLUORESCES HIUTE UNTIER SHORT-~JAVE 
ULTRAVIOLET LIGHT 

K.F.G. Hosking and Yeap Ee Bong , University of Malaya. 

Recently one of us (YoE. B. ) obtained a number of white crystals 
~.,hich wer e t hought to be scheeli te from Ban Hock Hin flfine, Kampong 
Seavoy, Setapak, Selangor . These crysto.l s i"'hich ~vere somewhat worn, 
r anged in we i ght from about 3 g . to about 15.5 g . Their hardness was 
between 4 ·. and 5. 

Under short-wave ultrt:l.violet light one of the crystals fluoresced 
a very pal e blue i.vhilst all the other s fluoresced white. 

That all the crysta l s were, indeed v scheelite was in part confirmed 
by the following tungsten test vJhich was devised by one of us (Hosking , 
1956, p.10.). This test involves making a heavy streak of the miner a l 
under examination on a portion of ungl a zed ti le, covering the l atter with 
a little zinc dust then adding a few drops of concentrated hydrochloric 
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a cid t o the l a tter in such a way thc.t D. v i o l cnt react i on t e.kes p l a ce, 
and finally removing the s urp lus zinc with D. jet of "Jater. The 
presence of tungsten in a ll spe cies in which the e lement i ~ a ma j or 
compone nt I except i ng membe r s of the f e rberi t e-".-(. lframi te-htibneri te 
seri es , i s i ndicat ed by the s trong b l ue co l our of the t r eated streak. 

Further confirmat i on vJaS obt 2.ined by determi ning the specifi c 
grav i t i es of throe of the crystv..l s ;;Th ich fluor esced "Ihi te together 
with the one which f l uo r esced pv..l e b l ue. The r osults ,,!er e 6 .12, 6 . 09 
and 6 . 10 ( Whit e) o.nd 6 .12 (blue) cmel the se f i gures f a ll \-Jithin the 
scheeli te range of 6. J.O .+. 0 . 02 recorded by Pv..l ache et 2..1. (1966 7 p .l075) . 

The fluor es c ence colour of scheelite vari es f r om st r ong b lue , via 
pa l e b lue Md white to yellOl"r u i th 2..p. increas i nG E'lTlount of the ( NoO L1) 
i on in the l a ttice . W2..!'l'on ( 1944 p,343) notes tha t (10.05% of mo lybdenum 
in the c a lcium tungst ate changes the (fluor es cence) col our t o a f c:,int 
b lue ; 0 . 48% gives a white fluo r escenoe , and f r om 0 . 96% t o 4 0 8% gives 
an i ncr eas i ng yellow appear Gnce, ~ mounts above 408% do not sho\', o.n 
a ppreci abl e varintion i n colour l ! . 

The ma teria l under revi m·J is 1 i n the \'Jei ters T opi n i on, 1-Jorth 
r e cording because schee li te i'lhich fluores ces i:lhi te i s r a thor r 2.r e , o.nd 
a lthough one of us (K. H.) ha s examined numerous spe ci mens of scheelite 
from ma ny diffe r ent countri es he hv..s on l y once bef or e seen ma teri a.l 
which displays thi s p2..rti cul a r fluorescent 'colour' : tha t specimen was 
collected D.t Zinwa ld 7 Saxony" Furt hermore , a s f a r 2.S the wri ters nre 
v..ware scheeli t e "lhich fluore s ces whi t o hns not h itherto been recorded 
from South-east Asia. 

Scheeli t e specimens from the addi tionv..l vles t j',1al ays io.n a r eas (wh i ch 
do not i nclude .::..11 the YJlov!l1 schee li t e l oca lities the r e ) h av e been 
examined by one of us (K . Ho) , and in a ll cases they fluoresced a st r on g 
blue:- Pelepah Kanan (Johore) ; Seng rhn es (Selo.ngor) ~ Sunge i Bes i Mi nes 
(Selangor); several mines i n Sa l2.k South (Selangor) ; DIu Langat (Se l angor) ; 
mines i n Templ a r Pa rk ( Se langor) i Re.wang limest one quarry (Selnngor); 
Bidor (concentrate from dredged or e) (Per2.k); Chenderi ang (Pe r ak ); Kramat 
Pul a i (Pe r 2.k ); Tambun a rea (Pere....k:: ) 1 Tekka (PeTak)i Sungei Gow (Pahang ) ; 
Rc::.ub Gol d Mine (Pc::.h.::mg ) ; Buki t Lcntor Jolfrc:om Iihne (Trenggcmu) • • 

RI:FERENCES 

HOSKING , K.F . Go 1956: Chemi c.::. l tests on st r e2.ks as a r c::.pi d a id t o 
miner a l i dentif i cationo Camborne School of Mines Mo.g. , 22.1 5-11. 

PAlACHE , Co 7 B~RlYlAN , H • .:mel FRONiICL9 Co 1966 : The System of Mineral ogy, 
II, \hley and Som3 . ? Inc . 1 N. York. 

viAR.RLN , ToS. 1944~ List of fluorcsI..-9 l'lt mineral s . The lIlines Iling2.zine, 
pp . 342-343 .:md po 3630 

At a me e ting of the Soc i e ty he ld in the Geol ogy Dop2.rtment l 
Univers i t y of Ma l aY2. 1 o..t 8eOO p . mo on WednesdaY7 June 10, 1970, Dr. T. P . 
Thayer of the U.S . Geol ogica } Sur vey cave a to.. l k on the t op i c 
"Peridotite - {SClbbro pr ob l ems ll

• The speaker was introduced by Professor 
K.F . Go Hosking . The f ollCl.rint; i s 0.. synops i s of Dr Thayer's t a lk: 

At Darve l Bay in e2.stern Saban i s e. complex of bas ic ~'ld ultrabasic 
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rocks which have been interpreted by C.S. Hut chison to represent ol d 
basic volcanic rooks intruded by and metamorphosed by peridotites. 
The problems shown by these r ocks are fundament o. l ones in the ,~ho le 
question of the or i gins of peridotites. The Si l umpat Gnei ss, which 
Dr Hutchison interprets as altered volcani cs, Ei c.:.y instead r epresent 
a gabbro that came in at the same time as the peridot i te, both i n 
the f orm of semi-solid rook. 'rhe gneissio texture might then be a 
primary i gfteous f eatur e . 

Some people hQve thought that Alpine-type peridot ites are the 
residua ls l eft from po.rticJ. me l t i ne of bo.sQl t out of the me.nt l e . But 
gabbro melts as easi l y as basalt, and so where gabbro is assoc.iat ed 
with the peridotite, this partial me lting hypothes is is not tenabl e. 

This problem i s one which ooours 1nlOrld-vride. I will show you 
photographs of peridotite and gabbro intruded into unsheared and hardly 
metamorphosed oountry r ooks, partioular l y in eastern Oregon, wher e I 
have workod a long time on suoh rooks. 

'rhere are many differont types of peri dot ites 1 but tonight will be 
~oncerned only wi t h two major ones~ the stratiform and the Alpi ne­
type. Their basio features ar e shmm in the t able: 

Type of body 

Chromite depos i ts 
Textures and struotures 
Mi neral ogy 

Stratiform 

Stratiform 
Sedimentary 
I gneous 

Al pi ne 

pedifor m 
metamorphic 
i gneous 

I n st r atiform bodies, crystal settling within a magma pr oduces 
layeri ng which is often extremely de l ioate nnd persist ent. Some thin 
l ayers of ohromite, etcO? have be~n traced for 100 km and mor e . 

But Alpine peri dot ites are a jumble, with textures and structures 
\vhioh are the result of metamorphio prooesses 7 and chromi te bodi es 
whi ch are podi form. 

In ro cks of the BushvoJ.dt Complex in Africe. there are very th i n and 
sharp "beds" of chromit e and magnetites. Seme people hc.ve int erpr eted 
these QS small Sills, but there Qre severa l serious object i ons t o thi s, 
not the least of Hhich i s the filct that never do you see one of these 
l ayers cross another, a lthough they do split and anastomose . 

In such l ayered bodies one often finds ' accumul ate texture ' : a 
l ayer begins at its bQ.so with ne2.rly pure chromite in smQl l crysta l s , 
and a~ one goes up, the numb~r e.nd s ize of olivine crystal s i noreases s 
until the · r ock consi sts of l arge olivines in an interst i t i a l net of 
chromite . 

In the Alpine bodies one can find the sQ.me textures: i n f act any 
texture found i n the st r atiform bodies o~~ be matched in the Alpine­
type. But the Alpine bodies a lso contQin some textures whi ch ere · 
unique t o tboDO l_odiform rocks, These inolude 'Schlieren' textur e, 
vii th distorted flattened ol i v i ne grains in chroni te ' mat r i x'; nodular 
textur es, with chromite nodules up t o 2t cm in di3JTleter ; and mass i ve 
chr omi te with mosaio cryst 2.11ine texture inol uding crystals up to 
15 cm and mor e across. 

Hence we conclude that str2..tiform and Alpine-type peridotite 
bodies are given their final character under different oonditions 
of format i on: high in the crust in the upper mentle for the f or mer 
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and for the l atter. 
In the Zamba l es Complex (Luzon) vie find II very shar p interl ayering , 

on a scal e of centimet ers, of anorthosit e cilld peridot i te. This nice 
l ayering goes right across lithol ogic cont act s on n l aye r mnp sca l e . 
Hence t his fine l ayering is a gne i s s ic, met amo r phic f eature . It i s 
found that the l ocation of chromite bodi es in the Zambales Complex i s 
r e l at ed to the gross lithol ogi c cont nct s j not t o t heir gne i s s ic 
l ayering. 

I n eastern Oregon we find good evi dence of shearing , f ol di ne;, and 
axi a l pl ane f oliation in t he peridot ites, whi ch have been intruded into 
unsheared volcani c ro cks . 

The t exture of t he gabbro is r u.gged , shovling that it came i n as a 
s emi-solid. Hence i t must have come in tO Get her with the peridotite. 

In Oregon, the gabbr o i s intruded by a l b i t 8 granite and trondhjemite, 
producing an ll epi di ori t e t l by alteration of gnbbr o to pr oduce a hor nblende ­
pL..c;i oc l ase r ock< 

This l"1hol e set of i gneous r ocks Shovl8 chemic31 s i milarities, e . g. 
Mg > Fe i showi ng- t hat a ll of them - from t he peridotite t o the albite 
granit e - are one magmatic suite o They r epr esent, i n f act, the plut onic 
portion of th, Jphiolite suite of r ocks . 

The pr oblem with this is that the mafi c end of thi s suit e i s dry, 
yet the felsic end cont ains much ;-later - how can thi s come about? 

If vIe examine maps of the world distribution of ma jor chromite 
deposits 7 vve s ee that those in Alpine- type compl exes fo llow the island 
arcs and mobile belt s ar 01md the Paci fic ( .. vi th rich depos its in Pal aHan 
and Luzon in the Philippines )! and al ong the Ura l Mount ains and the 
Tethyan belt f r om Yugosl avia t o Paki s t an . 

Chr omit e de pos i ts ir. s t r atifor m compl exes , by cont r ast , occur 
vii t hin the s table crat ons ? in h lO vague be lt s running 2.bout E-W! one in 
'Laurasia~ and one in lGondwan2.1and'o 

Ther e i s a l so a gr eat diffe r ence i n age : t he s t r at i f orm chromi tes 
ar e mo r e than 2,500 million years ol d , while t he Al pine-type chromites 
occur in Phaner ozoic eugeosynclina l bolt s, l ess t hEm 600 million years 
old. 

Hence 'lie s ee that p8ridoti t es diffe r Vl" i t h age . In addition, only 
the st r atiform compl exes contnin s i gnifi c<:mt sulfide depos its. '1'hes e 
differences may give us Q, c l ue t o event s in t he upper m<:mt l e during 
earth histor y . t1hy i s it t h2.t Vie find no Al pine-type perido-ti tes in the 
Precambrian? The Al pine·-type bodi es appear t o be gener ated in the upper 
mant l e by partial diff er entiat i on. 

Discussion: 

Ko J c Pocock 

TPT 

KoJ. Pocock 

ltJhy are ther e no str2..t if'or m peridot ites i n the 
Phane r ozoi c? 
There nre many ~ but they don't have chr omit e depos its 
of signi f i cance . Al pi ne peridot ites seem t o be from 
differ ent or i gina l magma t hem the st r atiform ones. 
Why should there be no s ulf ur t o mi:1ke sul f ide depos its 
i n t he Alpine bodies? 
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TPT 

K.F. G. Hosking : 

TPT 

P.R. Stauffer 

TPT 

B. K. Tan 

TPT 

S.P. Sivam 

TPT 

S.P. Sivam 
TPT 

I don't know. Perhaps it may be beca1.1.se Ng-rich 
magma doesn't easily dis solve s ulfur. ~80, you may 
get liquid sulfur during pad i~l melting , and this, 
be i ng heavy , settles to t he deep~st parts and may 
just be l eft behind when the rest is i nt ruded upward. 

:rImv do you think the thin rcpeti tions of chromi te y 
as i n the Stillwat er Compl ex, we r e formed? 
The most reasonCLble idea seems to me t o be convective 
over tur n wi thin the maemac Crysto.l s will set tle only 
from a limit ed l ayer i1t t he bottom of t he magm2_ ch2.lTlber: 
this i s be cause the i ncreas i ng pr essure r aises the 
crystallizat i on temperature f aster than the probable 
thermal gr adient . Hence crystallizo;t;ion t akes pl ace 
in the hottest part of the magma f irst . Depending 
on the composit i on of the melt, either ol ivine or 
chromite may settle out a l one . Then convect i on may · 
replace this melt by new materi a1 1 possibly of different 
composition. 
Also , crysta llizat i on of one minera l may "overshoot" 
the equil ibrium po inti t hen crysta llization of the 
other minera l will occur unt il it too overshoots; in 
t hi s wo,y the oomposition Day oscillate and pr oduoe 
alternating t hin l [?.yers of the il-w miner als. 
How, i n this Prooess, oan one get anastomos ing l ayers, 
s uoh as ·you showed in photos of the Bushvel dt Complex? 
By er os i on, just as at ~y sedi ment-fluid i nterfaoe. 
One can find many "beaut i ful ' sediment ary! st r uctures, 
inoluding . scour, ohi1nne lling 7 .and so forth, in the 
Bushve ldt r ocks. 
The Jurassio radiometric age of the Darvel Bi1Y r ooks is 
interpr eted by C. S. Hutohi son as a metamorphio age 
do you think it i s in f aot the i gneous age of the 
Ultrabas i o-gnei ssic Compl ex. 
I don I t knov-I the ages of the rooks in the Philippines 7 

but in the Darvel Bay rocks one always sees hornblende 
r epl i1cing pyroxene, never the other '.'ley ar ound. Henoe 
if the rocks he,ve been pr oduoed by granulite f2.c i es 
met amo r phism, they have been thr ough a l ater amphibolite 
mete.morphism. 
Is there any evidenoe on the cooling r t:'.t e of the l ar ge 
strat iform bodies? 
It must be quite s lo~Tc Ii guess that h2.s been made 
for the Stillw2.,ter Compl ex i s 2. mini mum of 100,000 
yec:,r s . 
Produoing such good sort i ng must be s l ow. , 
Yes ,. I e.gr ee. 
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K.J . Po cock Coul d the compl ex int err e l ationshi ps of the gabbro ~nd 
peridot i te whi ch you think ar e co-rnagm~tic be caused 
by differences in vi scosity? 

TPT I think that ' s something we need more informat i on 
about. The r ocks will cert o.inly behave very differently. 

lVI . K. Choo vJhy ar e the chromit e bodies in the Philippines near 
the per i dotite - gabbr o cont act ? 

TPT I think it's a r esul t of the chemistry of the system. 
To precipitate chromite? we need a cert o.in per cent age 
of Cr f and a lso 0. certain concentrat i on of Al. Hence 
we need t o pr~cipit ~te unough olivine ru1d plagi oc l ase 
t o bring these high enough to pr ecipit ate chromi te . 
This may happen jus t befo r e you r each t he gabbro 
stability fi e ld . 

K.F.G. Hoski ng : 110uld you car e t o comment on t he origin of the gr c..nites 
associated wi th these bodies~ e . g.~ at the Lizard? 

TPT In stratiform compl exes you do get gr anophyres at t he 
top . You could develop soda-rich granites in the upper 
mantle by differentiat i on. Trondhjemites have recent l y 
been r eported from the mid-At l antic ridge. and the 
isotopic compositions i ndicate they vlere co-rnagm~t ic 

with the peridotites from the same o.rea . 

Dr D. Tayl or proposed a vote of tharucs to the speaker for hi s 
ext r eme l y i nterest i ng and enl i ghtening t alk~ and the meet i ng adjourned . 
About 35 members attended. 

- PHS 

PACIFIC SCIENCE CONGRESS : SYMPOSIUM ON MI NERAL RESOURCES OF 
WESTERN PACIFIC 

~~. S.K. Chung , Dir ect or of the Geological Survey of Mal aysi a 
has kindly br ought the f ol l ovling t o our 2..t tent i on: 

The Dir ector of the Bureau of Miner2..1 Resources, Austra l i a, Dr . 
N.H. Fi sher would like to cont act possible contributor s t o the Earth 
Science sect i on of t he 12th Pc..cific Science Congress t o be held i n 
Canberr~ f r om August 18th - 27th? 1971. Dr. N.H. Fisher is respons i bl e 
for organizi ng Sympos ium D IV: Miner a l Resources of the Wester n 
Paci f i c (a ) Met a l l ogenic Provi nces; and requests contributors on t hG.t 
s ub j ect t o contact hi m as so on as possible. 

The agenda of Sympo sium ]) IV is given bel ow f or your infor mation. 
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.12th PACIFIC SCIENCE CONGRESS 

CANBERRA 

AUGUST 18-27, 1911. 

Outline of Symposium D rJ Tllinera l Resources of the Western Pacific 

a. Metallogenic provinces 

IVlet 3.llogenic provinces of t he l ands bordering the western Pacific, 
i'li th special emphasis on the inter-re l ationship between continenta l 
evolution and the f ormation of mi neral deposits. 

Papers will be requested under the headings :-

1. 'J'he met allogenic province concept 

2. Geology and ore deposits of specific met a l logenic provinces 

(a) base met al pr ovinces 

i. Dominantly s tratiform ore bodies 
ii. 'rhose associated \vi th andesi tic volcanics 

iii~ Other pr ovinces 

(b) Tin-wolfram-molybdenite-bismuth provinces 
(c) Ultramafic miner al provinces 

. 3. The influence of s econdary pr ocesses on the occurrence of 
ore deposits in the We s tern Pacific area. 

b. Sedimentary basins 

Advances in knowledgu of the structure, sedimentation, provenance, 
e.nd tectonic history of the sedimentary basins of the Western Paci fic 
and the bearing of these advances on the pr os pects f or petroleum and 
other minerals in these basins . Specia l emphasis will be pl aced on 
offshore basins or those partly offshore, concentrating on the area 
bordering the Pacific Ocean and mar ginal seas, from southern J apan 
to New Zea l and. It is not pr oposed t o deal with basins wholly on 
le.nd which. a re a lready f airly well knmm and i t is hoped that con­
tributions will present l a r gely new inform3.tion that is not a lready 
widely available in published fo r m. 

Convener N.Ho Fisher 
Bureau of rhneral Resources 
Box 378 P.O. 
CANBERRA CITY. A. C. T. 2601 
Australia . 
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The following persons hcwe recent l y j oined the Society, c:md 
their class of membership hns been approved by t he Council at its 
meet ing of June 26th (A = Associate memberj S = Student member; 
others are Full members) : 

~~. Charles C. Br ennig , Jr., Cont inent nl Oil Co. of Mal aysia, 
801 AlA Building , KU01a L~~pur (A) o 

~tr . Chin Lik Suen , % Gopeng Consolidated Co., Ltd., Gopeng , 
Perak. 

Dr. J acques Claveau, 14 Chc::.ncery Hill Rd., Singapore lL 
Mr. Eng Poh Hong , No. 13, Rd. 12/12 , Peta ling J aya , Selangor (A). 
r,lJr. J ohn Metca lfe Starke III, c/o Phillips Petroleum Co. F2X East, 

Box 149 , Killiney Road , Singapore 9. 
~·~r s . :iVIade line St e:.uffer, Government Secondary School, Serian , 

Fir st Division , Sarawnk (A) . 
Mr. Denis Ten Ngoh Ki at , c/o Department of Geol ogy , University 

of Mal aya , Kuala Lumpur (S) . 
~1Jr. Richard Warren, c/ o Gaffney, Cline & Associ ates , 89/ 95 

Anson Road, Singapore 2. 
- PHS -

A NEH FACE 

Members will not ice that with this i s sue the News l etter wears 
a nev1 cover, one whi ch gives the publication 0. more s triking and 
col ourful appear ance end which allows us t o di splay t he Society's 
embl em. He feel it is an advance over t he previ ous f ormat, but will 
welcome any comments from members. 




