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GEOLOGIC NOTES 

Occurrence of Schee lite at Batu Tiga, Buki t Besi , Trengganu , 
West Malays ia. 

N.H. Chong, I:epartrrent of Geology 
University of Halaya 

Batu Tiga is situated about 5 kilometres northwest of the Bukit 
Besi Iron Mine, Trengganu. At present the Batu Tiga area is being 
mined for cassi teri te. The cassiterite, which is very fine grain, 
usually minus 300 mesh CB. S.S . ) occurs in lenses scattered within the 
larger bodies of pyrrhotite and iron oxides . 

Some samples of p~'hotite collected fronl the Batu Tiga area were 
examined using a short-wave ultraviolet light . Scheeli te, which 
fluoresces blue under the influence of short-wave ultraviolet light , 
was found to be present in some of the pyrrhotite samples. The writer 
believes that this is the first time that scheeli te nas~ " oo~ reported 
in the area (Buki t Besi - Batu Tiga area). 

retailed examination of the thin and polished sections of the ore 
revealed that scheeli te occurs as fine-grained disseminations in pyrr
hotite and chlorite . The apparent di arreter of scheelite grains ranges 
from 0.02 mm to 1. 00 mm. The larger grains are generally polygonal in 
shape (Fig. 1) and fractured. Pull-apart texture is common among the 
more elongated scheeli te grains (Figs . 3 and 4). The presence of 
fractures and pull-apart texture in the scheeli te grains suggests ' that 
the deposit has been under the influence of stress . This influence is 
further supported by the existence of 120 0 triple junctions in the 
pyrril.oti te grains, indicating that the ore body was subj ected to 
stresses of considerable magnitude after the deposition of the pyrr
hotite (Stanton, 1964). Similar 120 0 triple junctions features have 
been observed in the Buki t Besi Iron Mine pyrrhotite (Hosking, et. al., 
1969). 

The fractures in the scheelite grains have been healed by pyrr
hotite and chalcopyrite (Figs . 3 and 4). When pyrrhotite is subjected 
to stresses of significant magnitude, part of it may undergo plastic 
deformation and flow into the fractures present in the scheelite grains, 
and heal them. The chalcopyrite may have come from the chalcopyrite 
exsolution bodies present in the pyrrhotite. When the ore body is under 
the influence of stresses, some of these chalcopyrite exsolution bodies 
tend to migrate to the regions of low pressure , mainly the fractures in 
the scheeli te grains, and settle there . 
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Fig. 3 5cheelite grain showing puU - opor t texture . 
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It appears that sorre of the earlier formed scheelite grains were 
corroded by the later pyrrhotite, resulting in ernbayed scheelite 
grains (Fig. 2). However, there is no sign of any resultant mineral 
been formed at or near the ernbayed parts. 

other minerals associated with the scheelite and pyrrhotite are 
magnetite, cassi teri te , arsenopyrite , marcasite 1 pyrite, chlorite 
and quartz. 

Magnetite was the earliest mineral to be formed, followed by 
scheeli te, c~si teri te , arsenopyrite, pyrrhotite , marcasite and pyrite 
in that order 
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REGIONAL CONFERENCE ON THE GEOLOGY OF SOUTHEAST ASIA, 1972. 

The Council has set up a Committee to plan the 
on the geology of Southeast Asia, to be held in the 
Geology, University of Malaya, 20 - 25 August 1972. 
consists of: 

Dr D. Taylor (Chairman) 
Dr B.K. Tan (Secretary) 
Professor N.S. Haile 
Professor S. Sartono 
MY' E.S.C. Toh 
MY' F.S. Yong 
MY' R.P.C. Morgan 
MY' A.P. Ng 

MY' C.H. Kho 
Mr R.W. Murphy 

Regional Conference 
DeparbIent of 
The Committee 
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A First Circular was issued on 21 Jl.D1e 1971. !my members .~o did 
not receive this should please contact: 

. y.,' '!he Secretary· 
Regional Geological Conference Conmi ttee 
Geological Society of Malaysia 
c/o.: Department of Geology 

.:.University: of Malaya 
Kual~ Lumpur, MAlAYSIA. 

'.. 0 

. :'. 

The First Circular has been sent to all members of GSM; all 
Uni versi ties, Geological Societies, and Mining Associations, Oil 
Companies;.and'sirttilar Qr1ganizations in Southeast Asia; ECAFE; UNESCO; 
and to certain Geological Surveys and Societies outside of the South
east Asian cm:a. 

- NSH 

NEWS OF THE SOCIETY 

Resignation of Hon. Secretary / Appo~tnent of New Secretary . 

Mr R. P. C. Morgan has resigned from the Office of fion ~ Secret~ 
of the Society as he is leaving'Ma1aysiafor U.K. at the erid::of:JUly. 
Mr R.P. C. Morgan has been Hon. SecretClly since the begiImihg' oithis 
year'. The Col.D1cil has recorded its appreciation of his valUable 
services. 

Mr E.B. Yeap has been appointed Hon. Secie·tary of the Society 
with. effect fran 23 July 1971. . 

. : I ~,,' 

. .··Dr ,.Willard S. Moore of: 'the . U. S. Naval Oceanbgraph:Lc' Office;' . 
ad~ssed : the Society on !lIce Age~vand 'Coral Dating" on 18 June 1971 , .' 
in the Lepartment of· Geology , University of Malaya, Wi. th the President, 
Dr D. Taylor, in the chair. 
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_ . Dr Moore stated that; fqur. major. aspects of -ice. c;ige$ have: to be 
eXPlained by any theory:' .,. 

1. Ice ages occurred in the Pleistocene, the CarboniferouS~Perrnian, 
and the pre-Cambrian;... .. ': ; ".' 

.; ': . ~ \' ,,; . :. 

2. Each ice age shows complex oscillc3.tions with ';a . series of advances 
and retreats, of which there were at. l~t, {our :in. the Pleistocene. 

i;.\:'· ."!_ .,',:;. '. . :.:}: 

3. The extent of the advance of ice in each of the Pleistocene 
gl~ciatio~ .~~. qbput the sane, but." .. j' . !'J~ . .i;' .' .' .. ; " 

.4 •.. y' The . ice st~Y~d' for cll.fferent lengtb 'o~'-:time ~~~ ~ach ~~ance .' 

. ·· .. : .. J)~f6re. retre.ating~ . 
• ' • r • • • 

Any theory thus nnlst explain these facts, including the reason 
for the primary advance, and the series of retreats and advances - a 
sort q! "nip-flop" mechanism. 

Dr Moore reviewed various theories which have been advanced to 
explain ice ages. At present the winters are seemingly cold enough to 
initiate an ice age in the northern hemisphere; what is required is 
colder Stmmers. The obvious idea that heat from the sun varied -
perhaps because the solar system periodically passes" through,a' dust '.:.: 
cloud - is inad.~quate. 

Since" ~~~~oma~etic' d~ta: indi~~~s '~hat the north .,~~~; h~:::'been 
moving;, from the Pacific to the Arctici,n late Cenozoic time, pe:roaps 
the Pleistocene ice ag~': had to .dowi t:l:l this,' change from· a . position 
where the P91e was in contact with .. fr<?ely Q:i,rculating oceanic water, 
to its present insulated pos:i:tion .in a near.ly land-locked Arctic ocean? 

The ingenious theory of Ibnn and Ewing proposes that the Arctic 
ocean,,.controls the ic~ ages •. 1h~y suggested that when the Arctio'is 
frozen, there is not enough precipitation aro:\IDd the margins to, sustain 
a build-up of ice sheets. However, supposing a free circulation 
formerly existed through the Davis Strait between Greenland and Canada, 
and the Arctic ocean was not frozen , precipitation on lands an:>und the 
margins of the ocean could result in a b¢.ld-up of ~ce. sq.~ts '. ,'. ,'):'his 
would increase the albedO' (reflectiVitY)· 'and thus "IOWEir the athount of 
heat retained by the earth, until , with a further spread of the ice, 
the lowered sea level would isolate the Ar>ctic (bean (because the 
sills across the channels around it would emerge) which wOuld freeze 
over and thus reduqe precipitat~on, ·leading t9. a retre.a,t:of ·the ice. 
Attracti ~ as this 'theory is ':' q~ep-se~. cme.s ,from tbe . Arctic inGicate' 
that it ~~been frozen for at least: :4QO."POQ·. years·. '. .... .' .... " .. ' . .. .-. 
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Of other theories left in 1;he field, the Mel.ankovich astronomical 
theory, is interesting, in that it enables a ~ph of ~upposed, past 
teJJ¥)erature fl\.l.ctuatioris to be, drawn, which qan ,th:en be tested 'by" , 
various means. 'rhe astronomiCal theory suggest!=> that fluctuations in 
t~I'atures are due to precession of the earth IS' orbit ( with a periOd 
of 21 ,000 years) "variation of the eccentricity of the orbit (which 
varies, from 0.01 - 0.04 in 92 ,000 years) and the tilt of the axis, 
(~hich yai'ies' ft'Orn' 22 - 24° in 40,000 years). This ,will affect the 
aJI!;>lVlt of heat receiVed by the ,earth, although the calculated effect 
~s '~y to lowe~ the temperature by c. 2° C" probably too small to 
mi tia1;e C!11 ice age. Tl,1e ',proponents of their theory, however, suggest 
that it wou14, be enough to trigger off an ice age if other factors, 
e. g. polar w~dering" were ~avourable for this. 

'!he graph of temperature fluctuations "predicted II from the 
astronOJlical ,theory i~, approximately thus: , 

1 r 
Temp. /' 

- -1-

, 0' 

I I. I, I ',' o ' '20 40' 60 80 100 120'" 14Q" 

. .... ,' T.; ........,. \, _AO 3 B' :, P 
.... ,... 7 ,;U. years' "" . 

How can observations on tropical c~s relate to theories of the 
ice' age?' It is generally accepted that ~riods of glaciation coincided 
with ,l~red' world ,sea:"levels, because much water' was locked up in ice 
sheet$ "whereas inter-glacial periods coincided with high sea-levels. 
Such,f:lea le~ls are, well dated for the last retreat of, the ice" by C1 
and oth~~, methods, but C14 dating only extends to about 40,000 years ~.P. 
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However, corals take up uranium (but not thorium) into their skeleton 
t~ th~ amo1!lt"" of. 2-,~, ppm. , ,The ~Cl~ti.qfi U234

, --:-7 ,'Ih;23~ pro:1g~s ~ means 
of dating bad< to seVeral hund:redthousartds yearS'; ' since. U : , haq.a : 
half life of , :~ " 000",,,¥~ars.Ma-i:er,i4 , to' be dated muSt, pestil;L In' the :: 
form of aragon?-te ; :andnot have been affected by groundwater, ,to the '" 
,extent ' ,that ~crystallization has bcc~d, or that ur~urri ha£) ' been 
'picked 'UP by ' the ' carbonate'. ' Shells , su6h ' as , rnol:l,1JSCS , are ,not 'very , 
suitable for datll1g ,since they take up onlY mfihi tesimal amounts of 
uranium (0. ob 3 ppin)., Dates by this method have been obtained from corals 
frol1l ' raised' terraces':'on various islands in the Pa?ific , and elsewher:e !:. 
It is ' supposedthatraised coral terraces are most likely to represept 
high sea levels resulting from warmin:t~rgl~iCii(ils. Terraces' will be':;' 
mote likelY to form when the sea levei 1S cons'tant for a time ~ rather, 
than: dUring the coIDparatively rapid rises 4IDd falls attne on$et aru;l ' 
end of an interglacial. ' Neotectonic uplift , or subsidence, or' warping, 
will, of , cours~, complicate the picture,. 

Results so far (based on the work of H.H: Veeh arid others) are 
tabulated below: 

Island Reef Complex Elev. (m) Age (x103;):~) 

New GUinea I 1 6 ± 1 
" n II and III 1 50 50 ± 10 
11 '; if IV 50 - 120 (68 ± 8) ~. 

Barbados I 6 18 82 ± 3 
1: II 26 27 103 ± 4 

New Guinea, , , V ;150 - 200 125 ± 10 
Barbados III 35 55 122 ± 6 
New Buinea ', VI 200 - 270 185 ± 15 

'1. age from shells; possibly not reliable 

It will be seen that,. th~re is a fa.irly good cluster of, dates around 
125,000 years' , which could , correspond to ' an interglacial as predicted 
by the astronomical theory . However, the precision achieved so far is 
inadequate to test the theory rigorously, and more accurate analyses 
from more places, are now being attempted . 

Dr Moore described his ~cent col1e~ting , :trip to SeJTIporna 
Penirlsuia\ ':Sc3bdh;' where very'e')tt:ertsive coral, ' raised up to 10 JTl2tres 
a. s.1. ' cou:ldrepresent a ' Ple:L::Js4:ocerie high sea-levi:d stand . The matericil 
from there seems unaltered, and hop¢fully sui table for dating by the 
U/Th method. 'Although there is 'evidence of a Holocene sea-level of up 
to +6 m in this regioni' :this li=ivel was probably only maintained for a 

~ short time, and 18- thUS' riot likely TO accoUnT for the very extensive 
Semporna raised coral reefs . There is SOJT12 evidence, in the form of a 
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notch with dead coral above mean sea level at the base of low cliffs 
of raised coral at the head of the beach in places near Semporna, in 
which, a "second generation'; of dead coral was found. If the main 
coral flats areincleed: Pleistocene, this notch and coral. couid have 
forned. during the·Holocene transgression. .' . 

Publications 

Bulletin No.4 has been published and is being distributed to all 
members in good financial standing. 

The Editor would like to invite rrembers to submit papers or notes 
on any topic within th~ scope of interest of the Society for· BUlletin 
5, and Geologic Notes for future Newsletters. No papers have'so ·far 
been s~tted .. forBulletin 5, which cannot now be issued until 1972 • 

Mineralogical sub-group 

The Chainnan of the Mineralogical Sub-group (Mr- J .H.' leow) has 
announced that .the following have been elected as· Soci¢ty representatives 
on the commissioris of the. International Mineralogical Association. 

C6rrdIiissions on' Abstracts, Mineral Data, 
and Teaching 

Carnnission on Ore Microscopy 

Dr C.S. Hutchison 

Mr J .H •. LeoW 

Members having points or problems to raise on these topics should 
contact the representa-t:ives at the following addresses: 

Dr C. S. Hutchison: Ieparbnent of Geology; Umversi ty. of Malaya 
Kuala LUJrg?UI', MAlAYSIA . 

Mr J .H.Leow McPhar (Asia), 51 Kallang Place, Singapore 12. 
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MEMBERSHIP 

, New Members 

HI' J. J. Hanappier 
Room 502, Shaw House 
Orchard Road, Singapore 9 

Mr S. J. Derksen 
Geological Survey Office 
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Se:remban, N. S., MALAYSIA 

I. 

' ... ~.... -t. 

" 

Dr C.H. Leigh . 
Departnent of Geography 
University of Malaya 
Kuala Lumpur, MALAYSIA 

. . .". ' .. ~ .. :.:' .,', 

Student members elected 
(:~.:., :". . 

Mr R. Koe Seow Sam " , 
1st Residential College ' ... : . ! 

Mr T .A.' Kuttan KUmar 
5th Residential' College 
University of Malaya 
Kuala Lumpur, MALAYSIA 

·University of Malaya ' .. :'.~:':.:.' 
Kuala Lumpur, MAlAYSIA 

Mr J. K\IDa Raj 
1 Jalan 11/8 B 
Petaling ,J aya 
Kuala Lumpur, MALAYSIA 

.Mr ;l,<wan Tc3li ·:.Se9I'}g c.' .: .. 
'J:'};"':'~ .. 'Rp~ 2, .?!:Mil~,,: -.' 

.~tU?gaJ. BeS:L\ Rc;>a4 ;-'. , 
Kuala Lumpur, MALAYSIA 

: '. Mr' Yew Ch<~e' Cheong 
8 Road 2, 3~ Hile 
Sungai Besi Road 
Kuala Lumpur, MALAYSIA 

.-.:';:" 

l"'JI" D. Tan Ngoh 'Kiat:-- . 
Department of Geology 
University of .Ma.laya·~ .. 
Kuala Ltuitpur, Jv'.ALAYsIA 
Mr Chu. Ling Heng 
408 Jalan 17/6 . 
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Mr S. Loh Chid< Hoang 
14 Jalan 41 
l?etaling Jaya . 
Kuala Lumpur, MALAYSIA 

Mr Lim Teong Hua 
2 Jalan Errpat 
Sungei Besi Road· 
Kuala Lumpur, MALAYSIA 

Mr Ong Wee .seCK . 
69 Tranquer$, Road 
Malacca, MALAYSIA 

'. ,~1. Mr Ang Num Kiat 
Departmant of Geology 

.i ., .; .. :.'" UJ:rl. versi ty of Malaya 
.. ·Ktlala Lumpur, MAlAYSIA 

Mr Tan Boon I<ons,.: .: ... 
5th Residential College 
University of Malaya 
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Mr Lee Soon Chiong 
5th Residential College 
University of Malaya 
Kuala Lurrq::>ur, I'1ALAYSIA 

Student member to Full mernber 

Mr E.B. Yeap 
Department of· Geology 
University of Malaya 
Kuala Lumpur, MAlAYSIA 

Resignations 

Mr P.B. Truitt 

Mr B.H. Hazelhoff Roelfreda 

Change of Address 

Mr J. K. Blake 
Room 5, Wisma Indonesia 
Singapore 9 

Mr A. S. Broun 
Esso Exploration Inc. 
Block 5 - The Centre 
Walton-on-Thames 
Surrey, UNTIED KINGOOM 

Mr H.T.L. van Eijk 
Billiton Maatschappij N.V. 
2nd Floor, Wisma Damansara 
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Kuala Lurrq::>ur, MAlAYSIA 

Mr D. R. Muerdter 
Geological Survey 
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Mr R. B. Lulofs 
Batu Pekaka Estate 
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Kedah, MALAYSIA 

Mr R.P .C. Morgan 
High View, New Road 
Meonstoke, Southampton 
S031NN 
U.K. 




