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Editorial Note 

The Newsletter of our Socie ty are issued in odd months (Jan., March, ..•. ). 
However, bimonthly Newsletters of most other Societies are issued in even months 
(Feb., April, ... ). In the latter case the fir st Newsletter of the year 
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the usual practice , the Newsletter No. 52 is issued in December this year and 
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As a result of this correction members will get an extra Newsletter this year 
and it is hoped that members will welcome the bonus. 

The Editor wishes al l members a Happy New Year and those members who 
are Hajis and Christi ans., a Se lamat Hari Raya Haji and Merry Crhistmas 
respecti ve ly ! 
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Metavol1<anik berkl<>ritoid' dari, Ulu Sokol', Kclantan : 
(Chloritoid;:'beal'ing ~dta-voJ.9ariics from VIu Sokor, Kelantan) 

'.:: . , " Oi " 
. .~,:, ... ,,~ .... ~.~ ~'/,.~ .~,. 

iY.F .f:-HoI1g{ Vallentine' Dunne ~'Co/, Peti Surat 242, ;:Kuala Lumpur 
/T ~·r. !(hoo ;'::.;r~,cttanGGolo~i, ,Universi ti Malaya, Kuala Lumpur 

,( ;. . .~. . .,,~' ". 
, ... ,~ ..... ' , ,;:: { .. ' L ; ,'·,r. 

. :, .-:-<.~' :-.- .... ' 

Abstr!lct 
" 

.': 
" ,'\.' . 

;,:"--' A m~tamorphosed acid volcanic rock from Ulu :Sokor, Kelantan 
was found t~ ~oFltain chloritoids which have,bever Before been 
reported t~ occur~in Malaysia. The chlo~itoids ocdur only in 
localised patches rich 'In white micas. It is arguod that these 

: ' ',;, ;:-,_ ..... ' -. ,. :! i' '- .. ' "~. -' '. • .. • 

, . 'patches-'may' represent areas; of the rock whl.qh have ,e1. ther been 
contaminated jd thd~aolini tic sediments or which havc been altered 

;''';'fj't'iorto ,m~tamorOhjJsm since'normal or unaltct.ed vol;canic rocks ... - .' \. . ' 

ape ,known--to be cOnfpositionally 'un:;>uitable'for the development 
of chlori toids • " '~ \ ' ,', .-- .. 

. .'" .,' 
t".' . ,'.-,.,' ,': -,,~·,·t~~~~ 

" '-":~~~ah 'Ulu S'okor' ~~f~etak di':;~~~p~~n karat :(Raj. 1) dan, 
geolo~riy?!- 'telah di.siasat" Q~eh MacDonald '( 1967) " ~emudian daerah 

"" 'itu' dis,f,~s~l :o'leh r ~9~~; ~~q~:1:R), "'4~gan~~~~pi~ya:id::lI;l . dldapati didaerah 
i tu m~tmar;, fil:!t-:b;a:t\ls~ill< 4?nmetavolkanik 'Yang berkeselarasan. 
Didalalii' :marmar. d:i jUhlpai .' 'sedi1<f-i ''.kbt.al dan umur koral i tu agaknya 
Trias 010ng, ;fL9,70). ,.,-~-, .. ",:,,- : ... ",',,-,-.. - -,~,.", ~,'"" .• "", 

;.: • /',- .. -. ":''' - " 1 

: .... . ...... '~' '~~, (~' ...•. "._ ',: _ ,~/ ...... : ... \.:.; .•• ,. '~', ·V"!.-:'{ 

r-1~tavO.llS,~nik',yq.~'~~Yiak sekal;'.ial~,~t:uf·'Clan lava asid 
~!~t..uall-l;>9-tu,arii~i, meJj1puQyau ~atriks ltc'l"bi51~tl-.p~il:l~; dengan kuats 

dan felspar ~ : Di,' ,dalarririya"ada jl,lg~ ,sediki~, bij~ ::k.eQ~l mika putih, 
klori t dan miher:allegap., _Akan. t~tapisatu GO.pt"oh ,tiari Sungai 
Sejana mempunyai, j'\:tga,:pO:r'firQbl~st";p6rf~ro,~la,~t klo~i toid. Por­
fiI1oblast-pOI'firobla,st"it.,u ialahkcping"'keping'.,y~mg; subhedral 

. atau euhedral~'l<¢p.Il:!g-k:Eiping klori toid teps,~but., ti,dak memilik 
"; \';ap~~apa', t"mttia,rahan: ,dan> terletak. didalam b~liagian -l;)ahagian ba tuan 

tersebut yang.,.m9mpupyai,: banyak ~¢ika pu;tih saja (RS.i. 2) 
• ,- ". . '.' -:-'. . ' .. i,' ! 
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Rajah 2. - Metarolkonik b.rkloritoid 
dari S. Sejona. Ulu Sokor. 
(x 160) 



Niggli (1912), Tilley (1925) dan Barth (1936~ 1952) menerang­
kan babawa klori tqid hanya boleh terjadi didalam batuan-batuan . 
yang kaya·:dengRn Al·,,03 dan miskin c;engan ·Ha20, K20~ CaO'dan t4io. 
Tidak berapa lama selepes itu meo2.n kanc,ungan (compositiol1.?l field) 
'batuan-batuan berklori toU telah di tentukan denrr.an lebih tepat 
oleh Hoschek (1967) clan Khoo (1974 dan, dalam penulisan). Mereka 
berpEmc:i~pat bahawa kqnJungan batuan~batuan gU~lUnga:p~~:¢l.a,n"pi~t~n 

3 

yang bia:sa" dan sedimen laut tidak sesua5, untuk mene;r.bi~lci.ul,k1ori toid. 
Oleh sebab itu kami :nercaya kandunean metavolkariik dari Ulu Sokol' 
pun tidak s~s:ua~ untuk penerbi tan, klori toid ~, Akan tetap~: ':klop.~;toid 
Ulu S9kor, terletak di bahag~an-:-bahCl:8ian . 'y~nl3 mempuny:~:~,: ,b~nyak mika 
putih saja. Kami: l>erpendapa,t kanc;hingan b9hagian-baha.g~n".,tersebut 
ialahsesual untuk penerbitan kloritoid 'tetapi kandungan batuan itu 
sarna sek~li tidak sesuai.: Bahagian-bahagian sesuai ~gkin kerana 
pencelnaran . dengan se;dimen berkaolin yang berasal dar!' tan~' atau 
kerana perubahan sebelum metarnorfismao ' 

Kami , per~aya, tUl~~an: lni ialah yang pertama, yang:. memaklu~an 
terdapatnya kloritoid ,di Malaysia,. Di Asi<:i,Ten~gara:kloritoid 
telah dijumpa'hanya di Sulawesi (de'Roever~ 1956). 
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A new type of complex Malaysian OTe 

E.B. Yeap& K.F.G. Hosking, JabatanGeologi, .UniversitiMalaya 

Introduction 
L. ~ 

Recently HI' "lallis) of Associated !'lines Sdn. Bhd., gave one 
of us 0<:' H. )a; piece of ore, about the' size of one I sfist) that 
had been -:recovered by Dredge ~!o. 1 of the AyeI' Hi tam Dredging 
Property,-Ayer li~tam, Selangor. To the naked eye the-specimen 
appeared t~L cons~~t of an aggregate of galena crystals, but 
examination of polished sections under the reflecting microscope 
showed that it is mineralogically qu.ite complex (Fig .. :;1). It--

GeoZogicaZ Soeiety of Malaysia Newsletter No. 52" Dec87Tiber 19'14 



contained, amongst other species, bournonite that has hitherto 
only been described from . one other· Malaysianlo'cali ty, namely' 

. Bidor illPerak (Hosking and Yeap, 1973), and tetrahedri t€~ that 
has _·t been identified by us· in ore '. from the Sin Ncim:r.e"e "Pipe .. 
Tambun and from Tekka (both localities being in Perak) . 

5 

. The ore. under revie'lis characterised bya mineral assemblage 
that has not hitherto been· described from Malaysia. 

Mineralogy of the Ayer Hitam Specime~ 
.. ; :", 

The following observations are based on the examination of a .... 
number of polished sections of the ore:-

ea.~siteri t~: - Occurs;, in, ~mall amount:., as medium- to fine-grained 
euhedral, .. crystals '; P. few are included ,in the small· qU'antity of 
quartz present, whilst others are found in galena and are locally 
~rnp~yed: .py j, t .. 

Sphalef.i te : - . Sfzec:ID~e 'aggregate.s (> 5nnri) of this, spec;es .~ccur·· 
in," the' . galena • . It racks diSpersed exsolution, b6die~' bu.t,1,9c~11y 
chalcopyt'i te . 'Occurs' as blebs outlining the grain boundaries ", and, 
as micro-veins in the sphalerite. 

Stanni te: - This species is not abundant in the' ore, but occasiOIlally 
a grain of it is associated lvi th tetrahedri 1:e (Fig. 2).. Its para-, 
genetib pb'si tioIl is uDctear..· . 

. . ';":" : . ":" 

. Tetrah~dpi te : - .. ' '. This species· is 'closely .' associated wi t~ the galena· 
and maY.,replace it (Fig;' 3). On the other hand, the tetrahedrite, 
together .' ~i th the bournoni te, native bismuth and the galena, may 
all be essentially the products of unmixing of a single complex 
sulphide parent. In the immediate vicinity of sphalerite, galena 
and tetrahedrite commonly provide a pseudo-eutectic intergrowth 
texture (Fig. 4) whilst certain veins in the sphalerite contain . 
tetrahedrite; in' addition to gaiena arid chalcopyrite. .' Cracks, .. 
some of which are filled withlate'6halcopyrite;'~re a 'Go~n 
feature :of the fetrahedr'ite and serve ·to facilitateident.ifica­
tion 6f the la,tter'species', 

? ~".!' ' . 
.1 .. 

. . . ' . lni tia-I' identification of the tetrahedri te was establiSl1ed by . 
deterrnini'ng i ts refl~c1:ance arid micro':ha~'dness (Table: 1>' and its. 
identi tywas later' confirmed by x-r,ayd~ta. 

; ... ' .'~,. 
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Ayer Hitam l!tetrahe~i tel' , Published values for tetrahedrite 

Vickers Hardness Reflectance ' Vickers 'Hardness I Reflectance 
Number (VHN) A (nm) . Air. Number (VHN) I ACnm) .Air. (1) 

.. .,.I"! . .. .. . ~ ... - .. 

325-336 (WN 100) .ll-.70 · .. ' 30.2-30.6 306-3ll-0 (VHN 50)(1) , ll-70 ~::;30.2-3l.3 
329-385 (VHN 50) 546 · .. 30.3-30.7 328-367 (VHN 100)(2) 5ll-6 · .. 30.5-31.3 
a) 

b) 

Concave & straight 589 · .. 30.2-30.8 589 · .. 30.5-31.6 
edges ' . 

.. .. .. 

Star radial & shell 650 · .. 28.4-29.5 650 · .. 28.9-30.3 
fractures' ',' " .. : .. 

. . - ' .. .. 
' . 

.. 

Tabl~ ~: . ~ef!lectance and.micI'o-hardnes·s' :values of Ayer' Hi tam' f'.tetra.-' 
.: .~edrite;: compared .. with published values for'tetrahedrite';' 

(1) 

(2) 

" i.-'" 

Values quoted from "International Tables for the MicrOscopic-Deter­
mination of Crystallin~ S~stanc~~ Abso.rl>~d in. ,Vi$ible Ligh~ii~. 
Pu:b~ ~ 'by the Commission. on ~e Microscopy' of the~ r. M. A... . Ed ~ by. 
the' -Departmento ete' Crylitalografia y ·Mineralogia~ .. Univers1d~~.:d,e. 
Barcelona,'fi970, p~' lb .. 

Bowie and Taylor, (1958). 
: .. -. ,." ,-

[Note:~:' For the present wo~kthe'refle~tance stand~rd used was BLK.' 
Stand. Sika 88 (Silicon carbide). Further,using black, non-reflecting 
velve:t;, ,it was established" that the primary flare correct~on was . 
neglig;hle... ..A-, Lanham stage was used during reflectance measurements '. : 

.. ;. 

. ~ .: " 

. :-\ 

Bournonitei ... 'In the ore'~ bournonite is 'more . abundant, than tet:rahec;lrite 
and it occurs in close association with galena. As in the case of tetra­
hedri te it i'::Lnot clear whether the galena replaces the. bournoni te . or 
whether they developed'simultaneously from a complex sulphide parent.and 
are truly intergrown. Occasionally, blebs of native bismuth are asso­
ciated with the species unde~ review and they seem to.be.PJ'eferentially 
deposi ted ·lbea:lJ,.y along the bournoni tel galena boundar·ie's.. Etching. wi th 
conc. HN03 and KI revealed 'the parquet. twinnit;lg in the B.o~oni te: .and 
at the same time corroded the galena (Fig. I).' ' 

, 
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As in the case of the tetrahedrite the identification of the 
bournonite.was established by defermining its reflectance and micro­
hardne'ss (Table 2) and its identity was confi~ed by x-~ay data. 

Ayer Hit.am . I bGiurnoriite ' 
". -, 

j Vickers Hardness 
Number (VHN) 

, , 
Re£le~ta;nce 

.,,;:;: l(nm) Air 
: 

.. 

,. ··:,PUb·lished "values' 'for bournorii te 

~~ .. '. .: 
Vickers. HardneSEf 
Number (VHN) 

'-' :' ~.' . 

'. I 'Refl~'~tarlce (3) 
A(nm) Air 

470 ; ••.. 37~ • .r:,,,"'38~'S<l66':412(VHN 20~so-H3:) 470 ••• 3·6~4"';:37.3 to 
51.\.6· •• ~;: ,3~ .6:', ""34 ~ 3 ,:(010)i6~-194(VH~~6~~). . 3~.,5~40. 0 

176-199 (VEN 100) 

.. ,9 .. ~9 ••• p4.6 -~5.4 (OOl)159':175(vHNIOo..~)5.'+6.: •• 3.4.6"'35.2 to 
GSO ••• 33.2 -35.3 (lOO)~68-1;33(VHNIOO)~ . 3&.g.~39.2 

171-199(VHN 50) 

a) Slight fracture; 
concave & straight 
edges. .. 

b) Star & side radia:i.s, . 
radials 

.' :,', 

... , 

58.9 ••• 34.3-34.7 to 
". 35A-39.4 

.: 650 ••• 33 .• 3,to 
34.6,:",39.3 

Table 2: Reflectance and micro-hardness values of Ayer Hitam ,"bournonite 
compared with published values of bournonite. 

(3) Uyttanb9gaa;t'~t' apd BU:~~ .. (1971)': 
(4) Young and Mil~1riali' (lg6~). . 

.:. .::: ~: ;:. 

',W ".' 

Native bismuth:-· This Spec~es, as . noted aDove"occurs locially':~f? 
small blebs close . to' the bournonite'/galerta contacts •. Adaition.al:'·~ 
small blebs of~bismuth (some'of which·mi:i.y 'only'be'20"jJ in!dJ:~meteI\) 
occur, sometimes quite' abul'icikntly ~ 'iii both the galena arid: 'tfl~"])8iirno­
nite and well away from the' contacts. Furthermore, ce~tain plebs 
are seen in the same environment as the: I1ati ve . his'J'nu:th": ort~s ~ but 
tbey:'are wh:iter.:than. th~ Bismuth and have not beeri.Jdtfirti:fied.· .. '<'·; 

" :':. '.:" . '. . ,;." .~ .. ,,,:;' r ...... .. :' . . . '. . !., . . " 

. :;.. ," Possihly' 'bdth' the native bismuth blebs arid those of unknown 
compos-ition aI'e . exsolved· bodies an4 'of:the same age as the bO"~rno­
.nite. 'and the', galena. ' . 

l 

I 
J 

t· 

I 
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, ':.' .,-" . • •• 1 ':. ,'J 

Clial.copiri te :.~ Small blebs occur in both the sphalerite and 
the galena but they are not abundant. Micro-veinlets of the 

_.~p.~c.i~s ._a;t:'_~ al~o present. in the· sphalerite~tetI'ahedri te and·-· 
g~lena, .agd .prob9Ply~~.m.o.r~thall 6ne 'gene!'ation,'Of. .chalcopyrite, .-
1.13 ··p;r;!3l=i~ri-t. . Certain:v.oids.in the. galena-- are lined wi thchalco---· 

. :r,>yri.t.e : and this must~u,r'.ely: he of s:Uperg.ene. o;r.igin. 
; , ; , 

C3~J"ena:.-. This .. is .... the .mostabundant·of the . species present and· 
its I'elation~hip to th~ C:J:th~rprimary .J!Iinel:'als. p,l"esent has 

.. already been .dis·cussed . in the preceding paragraphs 5'0 that no 
further remarks :are necessary except to not~ that a ~light 
development.of.-cerussite oI';an:gle~ite has ot:ctQ:'red along some 

.: ··."~of)the cleava~~s' arid' plugniarks.' ~ . . . 

:; 
Framboidal pyrite: - Pyrite framboids, of undoubted supergene"· 
origin, occur in some of the voids in the galena. The geometry 
of the framboids/galena relationship suggests that thepyr;Lte 
boides were not transported into the voids but developed within 
them ;: 

nlscussion '. .: ;"_.,' 

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

Any attempt to construct a paragenetic table pf th:is type , 
of complex ore which has never been d~scribed In: Malaysia before' 
would be futile and the result might even be riii~leadingas·;the· 
spatial relationships between the various sulphides are far too 
complex for their temporal relationships to be determined with 
anY degz:'ee of. certai,~ty. . All that. PIle Can reasonably say" is " 
that ep.rly Gassiter~te and quartz. were followed- by.-.a. miinber:'of:"~>­
sulphides, all of assumed hypogene origin. -To .these: were added 
super~ene, P?aicqpyrite, and pyrite. of· the framb()idal type • 

. It rs likely' that superficial. parts-,of the:parent orebody 
were subject :to' oxidation and poss~l;l;Ly:s1JpergeIle fJulphide develop­
ment during the deep excavation of the valleys that was caused 

,,":'" '". 

by_ .the.TIlar)<ed fal.lqf tne, sea"7 ;Level dUJ;'ing th.e Ple~stocene • Later, 
whenthe.,;:;ea-::],eV;el. rose, £avourab;Ly. situated .-l.o.w-lying oxidised· . 
depositswere'suhject to estuarine and locally reg,p.cingcondit:i:ons. 

. '~" v 



Pessiblyinthe, case ef the, AyeI' Hitam ere,.it was at this time 
that the vo,idsbetween the",galena crystals were. lined with chal-
cepyri te and part-filled with frambeidal' pyri te • . 

The c9rnple~ natureef the ore under review suggests that it 
has been cieri ved frem a xEmo,thermal depe,sl t" ef ,whic.h many are 
knewn in Peninsular Malaysia '(Hesking,' 1973a):' Evidence has been 
presented elsewhere (Hesking. 1973b) in suppert ef the cententien 
that those x,enetherrrialdeposits'occ\lrri'ngt6' the west ef the 'Main 
Range mAy. be 'genetically related to" upper Cretaceeus:'grani teids 
wheselecal presence has been indicated by t>adiemetric studies ef 
Bignell" (1972).:· 

Refer,e:nc . .es 

Bignell;' ,J' .A~ «1912) , 'The Geechronelegy ef 'the Malay'!ffi Granites, 
J,Jnptilii. Ph'. D! .thes,is~. ,.tint v. " 6fOxf,ord.,,$34pp • 

.. 1. ._' _ '. . • ,', __ . • • . ". ." " .. 

'. 'I: ; ! 
Bewie, S.H.U. and Tayler, K., (1958). A system ef ere mineral 

identificatien. Min~ng .Mag ., Nev-~~c, 1958. 

Hesking·~ ~K.F.G., (1973ci) •. Primary-mineral depO'sits. Chapt, •. ·11, 
. (pp'~'<335-'390), ef, the· {Geelegy-of the Malay Peninsula' , 
. edited by D;'J .'Gebbett ahd C. S. Hutchiso:p. .l-7iley-Inter-
sciemce, :N. 'York. ",' , .'" 

.,', . 

Hesking, K.F.G. (1973b). The primary· tin mineralisation patterns 
ef West r1alaysia. Geel. Sec. Malaysia, Bulletin 6, 297-
308. 

-----::---~ and Yeap, E. B. (1973). An eccurrence ef beurne-
nite (2PbS.Cu2S.Sb2S~), in Perak, West Halaysia, Geel. 
Sec. Halaysia Newslefter, nO'. 42, 1-5. 

Uytenbegaardt, H. and Burke. E. A. J .) (1971). 
pic identification of ore minerals. 
Elsevier Publ. Co., N. Y ., p. 69. 

Tables fer micresce-
2nd revised edn. 

Yeung, B.B. and Millman, A.P., (1964). Micrehardness and defe r "­

matien characteristics ef ere minerals. Trans. Instn. 
Min. Metall. (Lend.)~, n. 448. 
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Fig. L 

Fig. 2. 

Tracing fromphbtdmicrographofpolished,section 
showing 'irregular grainsof'bburnonite' (Bou) ,iTl 
galena (Ga )'.Note the parquet twins: (centre6f 
diagram) of thebournonite revealed by. etching 

j wit~ cone. HNO~. and KL Galena was corroded_ 
durl.ng ,the . etcfil.ng proces s '. ' '.' 

Tracing fro~ph<?~~rr.iicr~graphof pol~sh.ed,sectio~ 
showing the asso,cIation ,of, tetrahEadri"t:e (Tet'.) , 

" , with ,spr.al,eri te (.Sl) in galena' ( Ga). , '~re', grains 
of stannite (St) occur with tetrahedrite.in the 

, ','i 

"', . 

ore. Voids (v) ." ." 

Fig. 3. Tracing from photomicr9graph. of polished section 
showing tetrahedrite (Tet.) probably replacing 

i.' . and filling in between thEr grains ofg~lena :( Ga). 
, 'Bournoni te' (Bou) also occurs locally with' the 

tetrahedrite. 
.1. ' 

Fig. 4. Tracing from photomicro'~raph ~i 'polished se~tion 
showing ,the tetrahedrite (Tet.}!t. sphaler~te (Sl) 
and, gale~a (Ga) associa~ion., Tetrahedri te may 
occur.either as coarse ,blebs, or as a "pseudo­
eutectic intergrowth lt with galEma (as at. the top 
left of the diagram). Voids (v). 

. ".'.:' 
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M E E TIN G S o F THE SOC I E T Y 

27 November 1974 

Dr RiGk Varneof the Department of Geology, University of 
Tasmania gave a talk on 'The geology of Macquarie Island and its 
relationship to oceanic crust' to about 30 members of the Society. 
Dr Varne promised to send a summary of his talk for the Newsletter 
later. 

14 December 1974 

The Ipoh Discussion Meeting was held in the new Confer~nce 
Hall' of the Geological Survey of ~1alaysia and was attended by 
about 60 members~ The meeting was . highly, successful and this' 
waS due to the high· s,tandard. of the .11:: papers presented , the· 
support:and cooperation of· the Survey particularly EncikS.K.· 
Chung, theDirector-General~ and Encik S.K.' Yong, and"the. 
Chairmen of the three sessions who handled the talks and dis­
cussions excellently. The speakers, the Chairmen of the sessions, 
Encik S.K.·Chung, Encik S~K. Yong and also DrT.E. Yancey who 
also organized the prog:pam should be thanked for making,the 
·Meeting so successfuL 

From amongst the papers presented, . 2 papers need special 
mention. The keynote paper. of the meeting by·.Dr C.S. Hutchison 
gave a·fine summary of our. present· level of.knowledgeof the 
tectonic history of Peninsular Malaysia and pointed out that 
much more work is needed before we can claim to have a good 
knowledge of the' tectonics of this region. The paper by 

. ~ R;.W. Murphy which was presented as the. 7th Presidential .' 
Address was an exciting paper that'prescnted sedimentological 

.' arid st~t:ural' classification of Tt::rtiary basins of· Southeast 
.. Asia. :> .:.;,<.,,, . " 

Program and abstracts of the meeting are given in.the 
following' pages. 



Ipoh Discussion Meeting Program and Abstracts 

First Session 

Chai:'man: Encik D. Santokh Singh 

14 

. Prf~siderit; Geological Society 'of Malaysia 
, 

. >. 
I; 

9 ~OO.a·.rii. 

Charles S. Hutchison, Jabatan Geologi, Universiti Malaya 

An overview of the Tectonic History of the Malay Peninsula 

The Malay Peninsula may be rationally subdivided into three 
distinct tectonic regions: 1) The continental core: all. ,country 
west of and including the Main Range. 2) The Central Basin and 
3) The eastern stable volcano-pJ,utonic atic. 'theline~of'separa­
tion betweenreg<'ionsland 218 a major deep' seated tectonic 
line .... The Bentong-Raub tiphiolite-line. 'Activity' along this" 
line cannot yet 'be precisely dated,:'aildmore work is needed in' 
this fascinating'region~' It was active in the Paleozoic and 
the direction oft'ectonic'transpoitt appears' to:have been t9wards 
the west. 

: -; ~. -:'.;.' 

":J;'n:the western "continental'core ll region the case for' a 
lower Paleozoic deformation, so ably argued by Koopmans(l965), 
no longer seems valid because of increasing 'valuable paleontolo­
gical studies on the Langkawi Islands. The first major deforma-' 
ti011:now should"be' considered as' post Middle Pe·rmian. The exist­
enceofthe well established Devonian unconformity is now also " 
being questioned; 'but there is evidence that its continued exl.st­
ence is at least safe in the far west, of Langkawi • 

..... 

Th~ study of'the plutonicand·their associated volcanic 
rocks is valuable in elucidatingthe.tectonic·history of~Hn. 
The eastern region is Characterised byPerm*anand Triassic acid 
to intermediate volcanic and pyroclastic rocks and numerous granite 
to granodiorite plutons which give a Permian to Triassic radio~ 
metric age. Present studies of the mineralogy of these plutonic 
rocks indicate that they were emplaced at high levels,and'hence 
are closely correlated with the synchronous surface volcanism. . 
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Isotope studies by Bignell and Snelling (in press) indicate that 
thes,e plutqnic rOGKs,a:re unlikely to have been derived from an 
established continental basement. The associated Paleozoic rocks 
are g~I}~'r'9.J,ly, risoclinally folded and metamorphosed to the green­
schist facies, except in a few regions, for example around Sungei 
Lembing. More than one deformation has been identified, but 
always with near concord~nt fold axis. We can regard this region 
as a? 'Pt!:mo-'Triassic 'volcano-plutonic arc which is preserved 
almoS'·e·~r:ri:"i ts original configuration 'because of its' extremely 
high"degree 'of stability through the Mesozoic and Cenozoic." " 
Hence:Y-do not believe that the Murau and other Mesozoic'''conglo-' 
merates on its eastern margins are related to the congiomerates' 
along its wes:tern margin (Tewbeling Formation). These were 
formed along' the', siCres';of the stable arc and need not be syn­
chronous and were unlikely to ever have been a 'continuous part 
of one formation. ' 

, The Main, R~mge and all the granites of the Western region' ' 
are dr~matically different fr'om' those of 'th'e east. 'They ar~ all 
deep'seat~d and their mineralogy indicates slow c6oi;i.~g at consi­
derable depth. The maJority of radiometric' ages are 'i'rias~i:c, . 
with'a'few' scattered'!>ermian. ~i:nce the Triassic'therefore a 
thick cover of sedimentary rocks has been removed from the 
western region~ "In dther words th;i.s'region has been actively 
uplifting, 'unlike the eastern region. ~le 'can only' speculate as' 
to what the formations were that had been removed.' 'Was there ' 
any basis for Van'Bertunelen's nappe theory? 

The Central basin was actively subsiding through the Paleo­
zoic to Mesozoic and it is the region with the highest grades of 
metamorphism-'now exposed as localized uplift along a line from 
the. ,Ta~u S'chist through Benta to' Mount Ophir. ' 

A"t~ctonic'synthesis of the Malay Peninsula which will with'::' 
stand the': :test of' time is not yet available, but any synthesis:", 
will ha\f'e'::to -recognise the t:"ipartite nature, of the Penino:-"la with 
contras-eing sedimentary and tectonic histories' in each' of 'the' 

• ' : j' " 

r~g~ons ... 
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9.25 a.m. 
"0' ' 

H.D. Tjia,', :Jabatan Kajibumi, Universitl Keba~gsaan,. Ku:a1a ~umpur 
.' :~ -:: 

Low"'ang1e ~thrust fi3.ul ting 'and super-imposed deformations, Kuala 
Dungun' at!ea:l; Trengganu " " " , " ' '" 

;i.. ," . ~. -'. ~ .',. 

",,' ' TqiS',sh-:u~t~~~i:'i~·~est~gdti,l.~n',.~ecord,s" ~l,\per~mp;osed d~fQrin~~, I, 
tions" ~~n, J~,~:i;'b,o~~f~:6~1:~:(? ~;?"=,~a,~f,('lt:Tf1ents,': ~n:, ,tl~~, Kl~~la, Dungun~ ',": , 
area, aria ,tl:te:recog~ntl.c'l1c£, Cl ~(;cQnd system of large, low:-angle 
thrustfa\iitf;i:{n~ W¢s'* Maiays';!.a,· that, is next to, the Kisap, th~st, , : ; 
kno~,~,f:r.6~' 't,he 'ta~g~a~i' Isian~'s ~"", """ ", " 

#. :; •• : •• ' • ••••• '.' • • '. 

:t{>,'.: : ..... ~: •••. I.: .••. ', ".:'~ .. ~~.-.:' ': .:. ,'; .. ,. 

Tl}.'e rock$~ :that' ,are'. ,exposed, i3.1qng' t,he, coast' and, iri rpadcuts,', 
of th~)\<u~~~ ,l;>~1),g~l,ar~:a,,' cop.~j:~~"9f" phy1l~t~:':tc? phY,~,1.:L:t,~c' ~c~i~t,:., 
interc'a1ated with meta'rani te-metaluti te-s tl"'ata;' OC'C9-Si'i9n~.;lly .. , :, 
impregnated by quartz and intruded by one dolari te' dyke' and several 
aplite ~yk,~s ~ ,~e, met~,l3.ed;i.~e~t~ have b~en cor:rela~ed JI.i~ tp. ,.Carboni­
fero.l,ls C;:,9w;l,t'~:ppar~s, :el~:e~herc" ~n, Trangg'imu S~a.te" wh~reaJj.:: ~hf? ,',", 
in~~io'o,~'9f, qua.rt,~, ~P~Jt~, ;m~f d9i.eri te, .. wer.e, pi'oba.p+y;'.e~~~'c,ea,., 
during the",T:ri~s:;dc:-Jurasslc' o~ogenesis" ·J:hatstrpngly"af.~ec:ted , ';­
West' l:1alayl;)~~n, :rocks,', ,$.:trl,lcture~ of the, m~t.ase'd$.ment~" i~!clude", ' 
overturne'd;t,o':~~C~~?,~~t' fO~dS, 's'tri~~;"lh~J?:'l~~.lt5..ng,., norm,ai. " .. "', 
faul t.ing', " a~~' ,a', ~yst,~m' of :Larg~" 'low-:a~gl~" :\:l;l.pu~tfa~tl;) •. ' Folg. .. , ,. " 
axe!3;:and. crenu~ation ~X'en~ in4-icate thre!?, gr91?-PS ,of'~:truc~:ra~, " 
strik~,s, •. , TJie;;fir~t .. gro:llP t:rends' aJ.mq;;>t porthw'est, ,a' ~econd':, ,. " 
group:' str:ike~' east', 'ari'a the j:h~rd group,'~~r.ik~s wii:hip.,!=h~: ~prth"7, 
northwest and north sector'. . , , 

" 'The~strik~~: of th,~" f~r~t ,gr'?ub pal"~iiel:'th~, r~'gi~~al,': ' 
st~(::,t~ai~, gt'a~ri ,on th~! penin~ula . Thel;'~fo~~, th,i~" group ,of, . 
structUres' nasbeen interpret~d to' repl"~s~n~ ,~h~ ,effe9tS otthe,,," 
Triassic-Jurassic orogeny. In the Kuala Durigiln 'area this defor­
~ti9n succeed~p ~n 4~veloping, folds ~ecUI,nben'~ towards west~ 
souih!rles:t ,arid fl, ::;ystem or ·,large, low-apgl~; t~lI~\lst,faul t~ , i~tp '. : 
th~same, 4~:X;;!3c;ti9n. , ,The $econd: gr04-P of s'truqt:uvaJ,. str~kes~ ,,' 
repreeent ,an,,<?;Lde;t;',d!'l~ormation pha:'$e thc.t 2.J,.so"resulted,i~,folds' 
recumbent towards scath. Granite ages else~here'5.ri the stat~' '". 
suggest the older deformation to he,ve occured during the permiaii'.' 
The third group of structural trends has been interpreted as 
re-oriented sE'ikes of the Tr.,iassic··Jurassic structures through 
thrust movements. 
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A few steeply to vertically inclined, more or less east-west 
striking faults reacted to the Triassic-Jurassic deformation by 
left lateral motion. One of the horizontal offsets amounts to 
500 meters. 

: ,- . i ~.- ,. 

Absence of marker horizons has preveated the determination 
of the amount of hori zontal. tr'anspQj:'t by: thrus ting ~ 

9.50 a.m.' 
:.: .. ' . 

KrishIt,,~n:Dharmar~jan~'Jabat~~ ~eologi·,.'Universiti Malaya, Kuala:.,Lumpur 
, t.~ .... ,,' \: :'.!,\ 

j.:.; .. '" . 

A new structur.a;l. interpre.tation.Of::.~h§.:f~rm.atiOris of .the Fo~.thfils 
Range near Bentong, Pahang . '. .... . ",; ; L.: 

. : 
. '\.r :-

. In' the Bentongdi~tr~~t.~f'·~ab.~~g2~:,b~~le~n ··~b~.gi;aNftE{·"'il.; 
of the Main :Range '. and the low~iy,ing .. ar,eafurj;her .. e~st ~ is';~(JdHa~iIl 
of hills ·.that.forT(l the: ~oottii.ii~R~~g~:~, j~i,~range'ddrisiEits o'f: 
metasedimentary ·an4·sedimentar.y. r.qcks·w:(ih 'baS!ic' and .' ill traB&sic . 
intrusions, all of them trending "south~'southeast. ·The,'§1:rati:.i'·· 
graphy of the area is made up of three distinct Hth6iogIc~'\lriits 
which·conforms:to that of areas north of Bentong. In the northern 
a.reas the formations . in. the Foothills Ra~ge ar~ste~pi{ dipping 
to the. e'ast.· to: form an overall· homoclinal structure .In the . 
Bentong area' it has been believed that t~,is .. over~ii structure 
applies also. But recent wOl'k by the wrl te.r shows tha.t. the 
structure there is not sinple. A new struCture consisting of 
nearly isoclinal anticline and synclinal folds is proposed. This 
structure accounts for the repetition of certain lithologic types 
and for the first time explains the localisation of the ultra­
basic bodies as being on the broken ·::rest of the anticline. 
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: " 

. '.~. 

T.E. Yancey, Jabatan Geolcgi, Universiti Malaya, Kuala Lumpur 
. ," .. "~ :,', .. \ '", .... 

", :," .,'. 

Evidence a.gainst a Devonian conformity and against a mid­
Paleozoic orogeny in Kedah & Per-lis, Malaysia 

The currently accepted concepts of a Devonian unconformity 
and a mid-Paleozoic folding phase in northwest Malaya are'shown' 

, to be incoI'I':~ct., '.I\t the. best exposed locality of the suppos~d 
Devonian unconformi'ty, i:n the Langkawi Islands, :the' interval,' 
from Lower. ,Devonian, strata to Upper Devonian strata is continuous ~ 
and the horizon of the'llunconformityll is'conformablEh 

Remapping in the type area of the mid-Paleozoic orogenic 
phase .~hows that the deformed rocks were wrongly dated~ anQ 
includes):itra:t'a of 'Ordovician to Carboniferous age. Most of 

. the 'structure;sdescribed "in: support. of the foldingpha:se, ar~ : 
in strata'bf the'Carboniferous 'Singa, Foririation. "The -age ,of,,' 
the 'tarigkawi;,~fblding phase is 'Pt'obably"post~lower I?,ermi~a,nd .:': 
PEe~ldwei- 'i'r~al?sic.' ' ,.' , !,,_; , 

i... • . '':" 
-";"-: 

:' . <. pev6nian strata' containing common tentaculitid"'mo,n()grapti~ 
arid 'biyalye'-b:rachiopod'-trilobit.e faunas. are fairly Vfide·~p:reaq.,An 
the L~dlgkawi' Is'lands· and Kedah ,and' Perlis s·tates' in·. noptlil-lest', 
Malaya. These" have previously been wr.Qngly dc;tted as Siiuri,an " 
or Carbbnirerolrs ·in age .. ~ ".. ":, ; ','; 

"," .' .. : 

10 .4;5a. m •. Coffee Break 

.;.;-
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Second Session,. 

ChaiI'llla~: Enc'ik S. K. Chung 
Di:rector-Gen€:ral 
Jabatan P~nyiasatan Kajib}JmiMalay-sia 

<: . .iL15 a,m. 

R. W •. Murphy:(Exxon'E'itploratidnInc ~ ,Singapore' 
- • • • -. • • .; ~ ,:. ' •• ~ • j •• :. ."; -. 

Tertiary basins o'fSouth":e'ast 'Asia 
(7th Pr?s~d.el!tial Address) 

,: .. ' .:. 

. : I.: ,.'. ~ .... : 

:.rfk'r;fia'ry to recent 'basins of four ma:in tyPes underlie ,<. 
75% of Southeast' Asia's iO"million sq. 'knh Structural'style,' 
is r~-la.ted.to: ,(I) basement composition; (2) petrotectonic 
asseirih.i~ges·"invoivea:;· (3) relative 'balance between extEm­
sional, compressional ~ and transcurre'nt fOroes; . (4) availa - " .. 
bility of preexisting fabric; (5) susceptibility to impact 
of changes in plate motions; and (6) sedimentary diapirism 
developed in overpressured clastic wedges. 

Shelfal basins have continental crust on all flanks. 
Examples are north, central, and south Burma, central and 
.south Sum~tra, Gulf of rhailand, Sunda, west and east Java, 
IHili t6ri'/' and" Bari to~ Plate-margin"a'Cti~ityis not obViibuS'ly.· 
rEilflect.ed . ,in shelfalr. basins deyelop basement-controlled 
tectorii6'pa,tterns' except'W'he're;' sedimentary" aiapirism overpr.ints 
flowage structures at: snallow:'·leVErls·:·inde'&p-basin.ar.eas. r : ,::' 

, . Continental-margin basins have continental crust on one 
flank'a-nd' :'o6'ea'iii:c on the other .. ···E'}{aTnpH~s·, ihdlude the~ Gulf of 

, -M~taba~ '; '}:;uritia' Qufet-":~rb basins:,' !Mekohg, :Brunei ,'-and" Xast; ",~j 
" :.: Kalimant(iu('b·~S:ttI~·, '. ThElse"basltls'nii-t't>6r' 'prihcipal:-movemeni5J: .. ·• 

chahge's. in ad:j':?Hent"plates, eha-bling:·HiirlY'·satisfactory ,tYing 
, ofiriterrtal"unconforini tl:esto' charlges:iri" spreading 'direction' 
anCf ~a~e~':' TJ:ie:i6~m.y . arid 26~rrt:y:, ·.Ei1jents':i~rei,paz\iicularlY·'· . 
wip.es'Pr¢~d·. -'Out~r-a'I'c: 'basin~ (coritinental-margin basins" 
as'soci'atedwith islai-id arcs) fil1ed::mainlY -by volccmosediment-

. . . .; .: .~:. ',..' 
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ary input from andesitic inner volcanic arcs and also by sub­
duction accretion from buoyant "inner trench wall wedges with 
fan-shaped. inTernal structure. Structural style :r:'esults 
from interplay of cOl.lpressionai and tralls8~rEm't movements. 

Archipelagic isl,;md-arcbasins are intraoceanic arc' 
basin complexes. Philipp~~:1e examples include the Cagayan V~~ley ~ 
the Central Luzon troue;h. Agusan-Davao ~ and Cotabato. Thc'1 
form between intricate subparallel, arc-trepch, systems with. , .. 
strong vertical mobility and relatively stable map-view confi­
guration 0 Structural style isexce.edingly cq,mplex. ; .. . 

. :. I ', ...... ;: t ': 

Small ocean basins form by interarc spreading or by 
trapping of older oceanic crust behind newly risen intraoceanic 
island arcs. 'Examples include the.Andaman Sea, So'1:lth-:China Sea, 
Southeast'SuluSea, Ce1:ebes Sea~ and Banda :Sea.:, ', .. 

. ' ~. 

Transitional typ~sof basins are known anl'l, .. ,~:9me basin~: .,;; 
change"category during evolution. ..' , " " .... 

- :' ~ 

12.00 p.m. 
, .' 

H·.D. Tjla', J'abatan. Kajibumi~ Universiti Kebangsaan, Kuala: Lllmpur 
.. ;;" .," '.: 

S~iis;'e of'tectonic transport in intensely deformed Trusmadi' and 
Crockerse"di1'llehts,Ranau-TenompOk area, Sabah 

: In th~;' Ranau-Ti:molllpok: area to the ~outh and. ?quthe;as1;: of· 
Mount Kinabalu "Eocene, to': Aqu,i tahian . Trusmadi a,nd Crocker f.lysch 
sediments.have be'en .intensely .deformed .in;to .£las~red: str.ata ,low­
angle ':reverse' 'to' 'ov:erthrust:';fau'l'\:s, ,and .()vert\.WJ;led to: r~cumbent 
folds". ·:.'Three· rilain.:'faul t zones;, the ,KCldamaian,~ Hensaban arid Ranau 
faul ts:;·dJvide,·the:mapi" area into a V?es tern" ,nort'tl~rn :.\=as;terp 
and central domain·; < . .The .linear Nensaban· and Rallau faults are 
probablY normal faul:ts with or vii tho~t lateral: ~l:ip co~onemts. 
The Kadamaian fault zone, whose character is still uncertain, 
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marks an:impprto?.l1t boundary between the structurally simple 
region of:w.estern·Sabah and t~e ccimplex~ deformed central part 
of Sabah. .' .. 

"." ." 

, ... ~';: .• 'V:l.:thi.n ;rt:~e c~;~,tral.: dcma~T! aI'e e.xposed. at . least four un;ts 
of.,s.~q:j.!llept,~y ,p'aq.~.ehi.eatjh OfC.Tl:lich· is' bounded. by 19w-angl~::' 
reVe~se fa~.;I..:t~ thai: locally indiCat~ OVE!rthrul3ting towards. 
northeast.an,cl!)'9t:'th.· ·T.1!e soVihern: nnitappears to represent. 
the ·axia;l. zone ofdiastr'opnlsm'and is demarcated by' .faul ts on . 
which thrusting C:>~curr·ed towar'dsnorthi9ast'and· southwest; in. 
the north and in the south, respectively~" .'. 

zones. '". ~; .. " .. ' 

The diastrophic history of the area is documented by 
defoI'med metabasite of (?) Jurassic"or older age, . lower Tertiary 
geosyno1inal':sedim~ntation of.Trusmadi and Crocker flysch strata, 
middle 'Miocepe:Qrogeny that prbchlcecr:.the thrust and overthrust 
faults and r'ecuIDbent folds ,1~te6¥6genic intrusion of the Kina­
balu silicic pluton during La;te ~iibcene, general uplift and normal 
faulting along.the Mensaban and Ranau faults that started in 
Plio,...Pleistocen.e time and hay-e continued to· the present~ day. 

12.25 p..m·. 

N.S. Haile, Jabatan Geologi, Universi~i 'Halaya~ Kuala Lumpur 

An unusual unc~nfoi'mity.of radiol~rian chert en schist and gneiss 
west .of ·Pangkajene.; southwest arm, Sulawesi (Celeb~'s)' 

.' A,sequence of: chert and sandstone is exposed in Sungai Dera 
(a tributary.of Sungai Paring) about 22 km east of Pangka,jene, 
SH arm, Sulawesi. At the expcsure mentioned, slightlyf9~ded 
red (strictly, ';brownish grey") radiolarian chert is seen over-
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lying ;brecciated,metamorphi~F,ocks" alon'g a 'undulating, approxi­
mately horizontal plane of unconformity. About '1m stratigraphic 
thickness of the chert is seen. The chert is very regularly' 
bedded.~ iI) ):~edsabout 10cm thick, which appear to show a kind of 
gradin~':l ,wj,.th clas.ticmaterial '(fiDe q~artz, mud, arid white mica) 
more ab~ndant :near; the, ba!?e of th~ bed" Specimens examine<i"show 
up to· 60·percent Radiolaria,' probably Cretaceous in: age'. 'Near-" 
the base Of ,the ;,chert sequence, mediurri-grained sandstones up to 
0.3 m thicka.rein:t;er.b.edded with the. chert. Some snow grading, 
but none ShOH lClmination.· The sandstones are litharenites,with 
a high proportion (up to 35 percent) of grains' of mica schists" 
muscovite ,'and altered .ul trabasic, rocks. The chert is intruded 
by a basic 'dyke. .. . 

,", .: 

, (~b~fieve the. contact. 'to' be an unconformity', and nota 
tectonic contact because:' 

, iY' :'TJl,e_app~arance of the upduiating contact surface 
: "/' ,looks ·l;i](e an. unconformi ty ; , . 

. ~':' :",; .. ~' '.. :>.': . -. . '. . . 

. ' ···ii) J" The fla;t:::.l,ying, .gently folded sequence of 'cherts, with 
'., i . s'andstem'e' b~ds common' near the base::, . absent higher 

"'.' "":up ~ sugg~s:fs a normal ba~al sequence;';' " 
. -'. . . " . . .;. , ... ..... , ... 

iii). T1!esandsto~es, above 'the' metcimor,];>hic -rocks' 'cC?ntain 
clasts clearly derived from the metamorphic rocks 
(e.g. schist, garnet). 

The underlying metamorphic rocks are greenish grey, and 
brecciated. They include epidote-quartz-plagioclase-calcite 
gneiss and mica schist. 

.. 
The interest of the exposure lies in the interbedding of 

rather coarse sandst6ri~·,'whh.thechert, suggesting deposi.tion by 
some form of mass :n6~;i ~and,;·.the -unconformity on metamorphic rocks. 
There appear to be no published references to cherts resting on 
rocks, othel' than marine sediments, pillo\,1 lavas, gabbros, or 
ultrabasic rocks .:The' full significariceof the contact is not 
likeJ;y, to be?ome. ol~,<lr::w~thoiit mor~ extensive mappirig/ . 
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1.00 p.m. Lunch 

2.00 p.m. 

Third Session 

Chairman:, Pro~. H.D. Tjia , 
Ketua, Jabatan Kaj'iburni 
Upi vel'S i ti KebanRsaan" 
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J.C .. l-l. :de Coo" Jabatanl<@,jibumi, Uhiversiti Kebangsaan, Kuala Lumpur 

Carbonatesedime'ntatip'nbf a"mabile'Triassic' basin edge' 
(NW Malaysia): ·"pl:>elimina.ry report' , 

. . ~ . . . 

'Five'rock'types !resulting from five distinct sedimentary 
environments are distinguished in the Triassic Kodiang limestone, 
in,north Kedah. 

1) Laminated' crys,taliinelime~ton:es:. algal" stromatolites probably 
deposited in 'a shallow marine environment. ' 

2) Intraformational (limestone J breccias: unstable, slope(?) 
conditions. 

3) Black podular lime mudstones with chert, alternating with 
black siliceous and slightly carbonaceous shales: 'deeper' 

'water has"in, 'con?i H'ons • 

4) Graded' bedded (allodapic) li~estones: turbidites. 

5) Limestone conglot1crates: pebbly lime !'mudstones" deposited 
on a slope 5 accompanied by large sedimentary slumping. 

,The"ca:rbonate sedinients' of the Kodiang limestone' weret " 

depbsited'paJ:itiy on'a quiet stable shelf; partly on an-t1:nsfable 
slope, and partly in the deeper 'water ofamiogeosyncl.inal" 'furrow. 
The instability of the area of deposition indicates the approach-



24 

ing large diastropic events of the Late Triassic Thai-Malay 
Orogeny. 

2.25 p.m. 

P.C. Aw, Jabatan Penyiasatan Kajibumi, Kelantan, Malaysia 

Textures of the border zone and their implication on the origin 
of the Bukit DIu Lalat batholith of South Kelantan 

The BukitUlu Lalat batholith whose border zone ,exhibits 
certain features which may either be interpreted as of magmatic 
or metasomatic origin, is described. The batholith is emplaced 
in a low-grade metasedimentary-pyroclastic' sequericeef'Permian 
to Triassic age. This sequence 'is folded, inpart,isoclinally, 
with the general fold-axis trending N-S. A discontinuous contact­
aureole 9f ~ll:>ite"'epidote amphibolite facies is formed around 
the ba tholi th.' 

The batholith, medium to coarse-grained, is'mainiyadame­
llitic in composition with granodiorite and granite occur 
iocally.Minor microgranitic'dykes and,c:lpophyses/enclaVes occur 
randomly. The core of thebatholi th iSl1lassi ve and of typical 
gra~itic rock in terms of colour, texture and mineralogical 
composition. 'However ,along the border zone,- the granitic rock 
is generally mesocractic, and, in part, foliated. Hornfsft$.s 
enclaves a,re common. The contacts of the granitic rock with 
the hornfelsic coUntry rocks are sharp, without ,chill zone and 
either discordant or concordant. In places,' hornfels grades 
into mica schist or micro-granitic rock. ElSewhere, diffuse 
hornfelsic streaks~ foliation, and alignment of the feldspar 
megacrysts in the: mesocratic granitic rock are sub-parallel to 

,the laminations of the hornfels. 

Despit~ the fact that most of th'e'textures 'are subject to 
alternative interpretations: from the available field evidence, 
'ii is. tentCj.tivi=ly'conc;:luded that the Bukit Ulu Lalat batholith 
is of intr\lsive, magmatic origin'.' ' 



2.50 p.m. 

N.S.Haile, Jabatan Geologi, Universiti Malaya, Kuala Lumpur 

Are the Kuantan dolerite dykes and extrusive basalt related to 
each other or to the Segamat basalt? Palaeomagnetic evidence • 
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. Dolerite dykes, and extrusive basalt, in the Kuantan area 
are petrographically and chemically similar, and were postulated 
by F.H. Fitch to be of the same age. Basalt at Segamat, 160 km 
SSW of Kuantan, has been considered to be Late Cainozoic by 
various authors, and related a single hypothetical subduction 
system. 

Fourteen handsamples from five doJerite dykes cutting 
granite at Kuantan show, after cleaning, a mean direction of 
remanent magnetisma declination 332°, inclination 40°. This 

• . 0 ' • corresponds to a palaeo-lat~tude of 24 , and a pa~aeomagnet~c 
00· . 

pole 57 N, 51 E. 

Nine samples of basalts from Kuantan show a'mean declination 
of 1770 , inclination 120 , that is, they are magnetized along the 
direction of the present field' but in a reversed sense; 

.; .. 

KIAI' age estimates by J.D. Bignell give (from one dolerite) 
III f 4 m.y. and.' (from one basalt) 1.6 i· 2 m.y. The palaeomagnetic. 
results are consistent wi'th the radiometric. resul ts~howing a . 
widely differing age between, the basalts and dolerites. A~,age 

of 1. 6 m. y. for the basal tswould place them in the Ha't\lyaIha 
Reversed Epoch, and their reversed magnetism is consiErtE)nt with 
this ..... -

The ·direction of remanent magnetism of th~' Segamat Basalts 
(Deciination 131°, Inclination -34°; palaeomagnetic pole, 
latitude 390 N, longitude 350 E) is quite different from that of 
the Kuantan basalts, a.nd'close but' not identical,." to that of the 
doleri tes', ,but all excert two of, the Segamat basal ts tested'ar~ 
reversely magUetized. This is consistent with Bignell's age .of . 
62 m. y. ininimum~' from a KIAI' determina'ei6n op the Segama t Basalts. 
Reversed magnetic zones before 60 m.y. OCCtR' in the Palaeocene, 
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and :'aestrichtian (up to 70 m.y.) but the Upper Cretaceous_was: 
entirely normal~ except for a short reversed zone at about -79 'm.y. 

, -

It is concluded: 

1.,:rh~,'Kua~tan _'basa,lts (K/Ar age -h~6 
zOic ~ probably -early Pleistocene, 
the Matuyama Reversed Epoch. 

:" 

.' i 

+ 2 'm. y.) are 'La te Cainq:-
and were extruded during 

2 • The i<u~ntan-qo1eri tes ar,~ ~ar lyCret;acepu8 (KI Ar age -110, + 
'_4m'Yf)_~-,and are not directly:,:~r::ela~ed to the, Kuantanbasalts 

3. 1'he,s.~gain«;it basalts O<IAr -'ag~ -~;2 m .:y.-- minimuni) ,'are propab..ly 
Palaeocene or Cretaceous', and are nc;t contemporaneou~:'witl), 
the Kuantan basalts 

! I •.• '." 

Rock unit 

, , 
Kuantan 
basalts 

Kuantan 
dolerites 

,Segamat 
bas_alts-

.. ~ .-

" 

palaeomagIletic Summary of 

N D I R 

:9 177 12': 7.655 

14 332 40 13.732 

11 '13-1 -341 ) 10.415 

, - ' 

re~lll:J~s 
- , 

k <X95 

5.9 23~0 

48.5 5.7 

17 11.3 

1) Reversed direction; equivalent to normal direction of 
_D =:311, I = 34. 

~ ,: numb~r. 'of samples; D, decli,nation east of true north; 
"J, _,inclina'tion, positive downwards, negative upiiards; , 
",R, : ,result out ofN unit vectors; k, - precision parameter;:' 
- C(.9~-" pad ius of circle of 95 percent confidente aJ:»out the_-mean . 

. .-.-,: 
.: ~ ~ ".-. ~'." . 
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3.15 p.m. 
", .,' 

Syed Shei~h Almashoor,~abatan ~jibumi, Uniyers:iti Kebangsaan, 
Kuala' Lumpur 

The tuff of Gunu~g Jerai, Kedah 

Field and laboratory investigation of the IIquartz 
porphyry!! of Gunung Jerai showed that it is, in fact, tuff. 
The tuff is mappable and it is, therefore"upgraded as a 
member of the Jerai formatiori.· The tuff meinberconsistS·.cif 
two thick beds and a few thin ones which intercalate in the 

. qu~rtzite ·member :of .the. Jerai formation. 

. The tuff .is.· fo~.md tc? pe. chemically s:iniliarto the' t~f 
in :the ... Grik area . located about 100 km to the southeast -or 

'. G,\.mung c jerai o' Byli thos:tratigraphic correlation 'with.:the 
; , 'G~i.k .al"e.a, the. Jera~'format.j.9n is found to be'probahiy of .' 

. Or4oyicip.n a,ge. . '. . . . .. . . . 

NEW S o F THE so C lET Y 

Editorial . '. . . -."' 

.. :.' Al:though i;t.,. has. been the adopted' policy of the Society 
to publish papers in Bahasa Halaysia (Malay) so farn'one'has 
been-published e'itheI' in the i{ewslette'r or in 'theBulletin'~ 
To . data, only a·, news item in Bahasa on the Utliversitl.'Kebangsaan 
Malaysia hC!.s .been pubJ,.ished in the Newsletter. (No .27).. The 
lacl<h)f:rcont:d.bu,tio.ns in B~hasa. may pe d\le to 'the lac*, 'of . ' 
suff.icj2en!l:'~enc9'-lragementanci·suitable dictionaries of geological 
terms'in' ~~ha!;a :which are now ava.ilable, albeJ. t 'unofficially'. 
In. this Newsletter a .paper. in Bahasa is published and it ·if? 
hoped tha.t this' will serve to encourage' more papers 1b.be written 



in Bahasa particularly from geologists who are proficient in 
Bahasa-and'alsothose who nave received their geological 
education in Bahasa.' .' " 

;".' .. 

Circum Pacific ;'Pliitonism 'Conference -<.' ',' 

" .. ';" ':.', j' "~ ........ 
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The organizers of' the UNESCO-funded Ci~cutfl .. : Pacific· Pl.utonism 
~rojecthave accepted the Society's invitation to hold a 
c'onference q.onnected with the Project in Kuala Lutnput' 'next year. 
The main' theme of . the conference· wi-I!, be:"on, '~Circum;:Pacific . 
Plutonism' ~hd' :associated mineralisat'ion~~:" ~hd·.:posstbly: the, eonfer­
ence"wil1''i>'e'held iii:' NoveIiibe-r'. ' It: (is;;'believe¥d that. many ef':the 
members of the Society associated with the min~ng<i~~Ustry. in 
South-east Asia will be very interested in this conference and 
all members will be informed of any development through the 
Newsletters or special circulars. 

Stratigraphic Nomenclature Sub-Committee 
" ': ','; 

, Rece~tly the sub-committee received from the International 
Siib":commission on ·Stratigraphic· Classification ·.(:ISSC)' its 
CirGui~ ~7, which includes' a ·'copy.of the 'fina];, draft·. of:·.'the 
Inte~l=it:i;6~al Stratigraphic' Guide and ca1-1s 'for'.comnients 'OR' . 

tli,is' 'G'Q.ide~ " This draft has been compilEi<i by an editor-ial commi­
tte~ of '10 'set up 'after thelnt~rna"t·idnal~eological Congress 
,in .cana'da :itiJ972, 'arid is :now subinitt'edto .membe:tis .of :the:.ISSC 
'fq:r":approval'and' commemts'; ':The' Guide 'is highly significant· . 

. -because' ;:h"'attempts' to incorperate the views of geologists .all 
over -t,he' world 'and Torge' a . stt>atig~aphi'c guide. that can be used 
ail overl the ,:earth .. ·' The' rssc requests' 'that comments t'each' them 
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"".:l?y the .endof :thisyear (1974), and then a final copy will be 
made, and printed and distributed shortly thereafter, 

Since the sub-committee received this only a few weeks 
before the dateline for submitting comments, it was immediately 
sent out to subcommittee members, anq. a,ll sUb-committee members 
have submitted views, which was now·befng:foI'WiU'ded to the ISSC. 
In addition, comments on the Guide. have been· isolici ted from some 
insti tutions who are not members of the· ·GSM sub;';;;comrni ttee • At 
the present. time, anY.9tper. person~ or institutions who wish to 
examine the Guide maydo.·~~.~y borrowing it . from the SSM sub­
committee on Strat. Nomenciature. 

The Guide is quite long (148 p.), and has 8 long and very 
complete chapters. The first chapter is Introduction, Chapter 2 
is on Principles, and Chapter 3, is on Definitions and Procedures. 
Chapter 4 is on Stratotypes, then Chapter 5 on Lithostratigraphic 
units, Chapter 6 on Biostratigraphic units, and Chapter 7 on 
Chronostratigraphic units. Chapter 8 is a summary and evaluation 
of relationships between these units. The greatest difference 
over older guides and codes is that biostratigraphic units are 
lim~ted to zonal-type units,and standard subdivisions of the 
geologic .time scale such as stage·, se~ies and system are 
completely separated into the· distinctly different catelOI'Y·· 
of chronostratigraphic units. The chronostratigraphic units 
have pure time equivalents called geochronologic units, similar 
to the distinctions used in older codes. The dangers of confu­
sion on these conceptsE minimized by very clear and detailed 
explanations of the concepts. Much of the clarity is due to 
constant discussion of the problems between,. ge910gists over the 
last 2-3 years, both wi thin the ISSC and iIi tne···outside· literature. 
'i'h~>InterhationalGuide.is now corning tobeaI'.fruit and hopefully 
wi·)LT-be ·adoptedbymost:.geologists • 

• I. 

'.' ; . 

;' ... , 
" }' .: " .:: . 

. , 
j'" i:.' 

.'.' 
("TEY) 

. i.t.: ,'. . :." 
,', . 
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: : 
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Exchange of Publications 

The ,Council has agreed to exchange the. Society's publications 
with the following: 

.... 
',i I •• ' 

. (a)' -Librarian ::, 
Teylers·.· Stichting 
P.O . .: .. Box.· 33'3 

; :.'Haarlem~··;Holland 
t •• ~ ... .:..; . 

:', :. - . ~. 

,":-" \ : 

.. . .(.-. 

(b) .. Institute::of Geology of F()r~ign Countries' 
2nd Novotikhvinskaya~ .12/22 
Moscow, USSR 

.: .:':'.: 

",;: "',j:< .. ,:,,: " ; . 

. ~ .. : (,': . 

Pu;:rchase', of. a Siide Projector:' 
.;.;.,:!" . 

'. : 

• T" 

'.;. 

(1';:-] 

The 'Councibhas ap~roved the purchase. qf a ROllei 'P3?' 
autofocusslide"projec(tor:f"puse cluri.A~ taik~ .ancr me.e~ings ~.' .. 

". . i ;"."", f ! ' • : . • . :'. • .':~ " 

'. ': .'. . . 1.,' ',:: ." ,', .. : .. ,' ' .. i ,.~ .... ; :', . :i:: 

" i .... " 

. ,': . 

. ,; 

Subscriptions '1975/76 '. 

.. In spi fe of' the high cost of runnirtgthe Society· this year 
and very likely even higher.nex't .. year; :'the . Council has decided 
not to raise the subscription rates of members next year. Several 
societies have raised their members' dues recently to cope with 
the inflation and it is believed that members of the Society will 
be delighted to learn that our Society is not following suit. 
Any increase in members' dues will contribute to the inflation 
which may already be tormenting many of our members. To cope 
with the inflation the Society has been and will be as always 
frugal and prudent with the use of funds. One way in which 



members can help to increase the Society's funds will be for 
them to try their best to recruit new members to the Sqciety. 
The more members we have the less will be the chances, of the ' 
subscriptions'beillgincreased. It i~ hoped that members ";5.11 
do their best to make the membership list in the nexfNel-Tsletter 
as long as the one shown below. 

',' , ',. 

Membership 

The following applibahts were lelected. 

Full members 

V. Arthi vi tanas 
Siam Barite Co. t.1:'d.~" 
935-941 Ramai Road 
Patumwan ~ Ban,gkok ~ Thaiiand 

J.H. Bennie 
c/o UNDP , 
P.O. Box 650' 
Rangoon ~ Burma 

. p~ l3U:r'r'r ' ' 

" .:.- '; 

Sarawak Shell:;Bhd'~'" 
Lutong 
Sarawak f ".J:' • 

D . E • Francis 
,.,' ,", 

Esso Exploration Malaysia Inc. 
P.O. Box 857 
Kuala Lumpur 

B.Vl. Hester 
Australian Inland Expl. Ltd. 
Box 100, West Perth, 
W.A. 6005, Australia 

.... '"j .-.. 

. . ,. ,':' 

N • L. Banks ,," ! ,., " ,,,,,' 

MXS/l Sarawak Shell Bhd~' 
Lutong ", " " 
Sarawak .f; ,. 

J :k. Shl,K·,: .. , ; , , 
Esso Exploratiqn MaJ.ar~\f~" .in'c~ 
P.O. Box 85? 
Kuala Lumpur 

eo' ;:.- .i, 

.. 
S. Dhebhasi t ' ... " ." ", " .. ' 
Thailand ExpT6rati'on' &' Miiiing Co. Ltd. 
P.O. Box 37, Phuket" 
Thailand 

~ ;"": ", .~: j . .' -.. 

. , -, ~ ;' ! . .: :" :. I 

R.F. GOI1ip?n' ":) ,,' ',,'" 
Faber HernnLtd~ ,: , ,L 

11th Floor Dusi t Thani Building 
946 Rama IV Rd., Bangkok, Thailand 

Kamarul Ariffin Abdullah 
P.O. Box 67 
Ipoh 
Perak 
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, ., 
. H • W. Lynn ' , w~ y~ Kram~;> J" .• ' " 

23~F ~ ~.al],e:r.';.~~,~e';,/~,th, Floo+, 
. . 236. O:rGh~lI'd, Road ,," 

Rua Urbano Santos '1'6 Urca 
Rib"de Janeiro" 

'Si~ga:p()r~' g' , " 

T.S. Mackay 
P.O. Box 2159 

'·B.f~iii 

G.A. McLellum 
Endeavour Oil Co. N.L. 
232 Victoria Parade Texas City, Texas 77590 

U.S.A. East Melbourne, Australia 

P. Merki 
Sarawak Shell Bhd. 
LutDng 
Sarawak 

P.J.C. Nagtegaal 
Sarawak Shell Bhd 
Lutong 
Sarawak 

~ .... , .' 

G.A. Nelson H.J. Nijhuis 
Thailand Explo. & Mining Co. Sarawak Shell Bhd. 
6th Floor Bank of Ayudthya Bldg. Lutong 
Ploenchit & tiireles.s,. . Sarawak 
Bang~.ok, Thail~d".,;' ',:>' East lY"alaysicr' 

D.J. Patrick 
Texaco Inc. 
Producing Eastern HElD;lisphere 
P.O •. Box 430 3 Bellaire' 

. "',"', ..... .1, ....• 

Texas 774'01, t(S;fo:~::' 

A.L. Scholtens 

, .. 
>,-. 

B.L.R:~9-
U'. S'~ . Geol. Survey 
1209 Orca Street 
Anchorage 
Alaska 99502, U.S.A. 

V. Sripatanawat'\' 

r i . 
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Whi te Yun, Sukumvi t,. Yl Soi 4 
.\;~angkok" ,.TPp;tLc;lfl':i',;' .':.-'.',' 

241/4 Soi Sarasin, ~jdamri Road 
Bangkok, Thailand 

. -.... " - '.".. . '. ~.' 

.. -, ..... ~:.,. , 

R. G. Taylor 
Geology Department 
James Cook Univ~rsity 
Townsville, ;Qu,eensl;and 

• . I. .. _.' ;.. " \ .•..•.. 

',i:; .. ~~stra.Lrh.,cVr' :;,.; ':.. . " 

, 
, • , .,i • ~ ,.', 

'," 
... t .... · 

Than Htay 
20 Pyithaya Avenue, Pyithaya P.O. 
Bauktaw, Rangoon 
Burma 

:". 

; ..... 
. (,'; , 

. ~: .'::': .. ~:. 

...... . 
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R. Vajarapong 
Associated Consultants Co. Ltd. 
448/2 Petchburi Road 
Bangkok 2~ Thailand 

Umar Yahya 
PN Timah 
Jalan Gatot Subroto 
Jakarta Selatan 
INDONESIA 

Associte member 

Kisanga Kabongelo 
Kisanga Directeur General 
A4joint, Symetain Kalima 
Kivu, Zaire 

H. van Wees 
P.T. Broken Hill Proprietary Indonesia 
Kelapa Kampit 
Belitung, Indonesia 

C. Phornprapha 
1362-68 Bantad Thong Road 
Bangkok, Thailand 

NOT ICE 

International Remote Sensing Symposium and Training Program 

World Mining will be holding the above-mentioned Symposium/ 
Training Progl~am probably in the autumn of 1975 in London, 
England. At the Symposium the use and interpretation of ERTS 
imagery and high altitude aerial photographs as an aid to mineral 
exploration~ for mined area reclamation, forest management and 
related subjects will be discussed. There will also be a training 
program for participants who will be supervised by NASA principal 
investigators and other skilled scientists. For further informa­
tion write as soon as possible to: 

World Mining Symposium Controller 
500 Howard Street 
San Francisco, California 94105 
U.S.A. 

---00000000---


