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GEOLOGIC NOTEs: 

,A ~r~.ef :Note cn Ignimbrite in Jchcre 1 

S. ,. Senathi. Rajah~. Ge~lc~oal S.uhTe~.cf. ihlaysia .... 
. . ~ . .. . . 

During the ccur.se· of field inv~stiiatfc~· in Sheet ·130, sout-h J~hcre7 
Bur.ton ··(1"962) first reocrde9. tl;l..e. presenoe cf. i["'1imbrite, cf ·a crystal-
li thic variet·y i in the GuncnC' Pulai area. Th·e wri tar whEm he· mapped Sheet 
125 (Gunc~g Blumut) incentr<:;,l .. Johcr·e dur.ing 1966-67 ncted·widespread ..... 
coouh'ences cf ignimbrite in the G~cng Chemendcng andSungei ·Ulil Sedili 
areas· (Rajah, 1969)~ "IvIcre recent fieldwcrk by the writer's· oclleagues .. 
iii. a.r~as ncrth. of Sheet 125 ·t~Yf(;1.I'd.s the Pahang bcrder has also. revealed:.-­
the pre~eIice ·of.' a;·la.rge .extel').t of similar rcck-type (Ccck and Suntharalingam 
1969:;· Chcng and Evano, ~ 1969) 0. .. . . 

As a.··ocnseqilence·cf thes~ :r.indino-a in Jchcre there emerges the· 
prcbab.ility 'Of widespread cpcurrence cf ignimbrite elsewhere in the . 
States o£ West Malaysia (whioh may· have been 9verlccka~1n·the.past). 
To. date, hcwever f the first published account6n ;igrlirr(brite was by Aw . 
(1967), who. described it as occurring in the fcrm of a dYke cr sillar in 
th.e ~emangan area;.: central -Kcl:].~tan. 

:The ·term ·ignimbrite is ,applied here to.. ~l,~ ·pyroclastic flcwdepcsi1is ... 
in whioh welding ranges from pocr to dense, but is mcre cften dense o . 
Ignimbrites have been extensively described frcm cther areas of· the· 
world (see Cock, 1966; Carczzi, 1960)0 Typical ignimbrites generally 
gra.deimpe~oep~ibly int.c crystal, lithic, and ashy varieties cf tuff, 
in which welding m~ be present ·or absent; when present it is feeble 
to mcderate, and the rcck may lack flcw characteristiosa ., 

. ;rn. jchcre. the lIioS.t a1:nilidant variety of ignimbrites are the· welded 
tuffs.. They shcw a range of. ccmposition frcm rhyclite to. dacii~, but 
are mainly rhyclitico These rocks are quite often intimately inter­
calated. with.cthe~ pyrcc~a~tic and volcanic rooks •. They are generally 
massive» strUctlireless, well:"'jcirited and·,.· in plaoes, stratif~e~o ~ine,:," 
grained to. strongly pcrphyritio varieties· cccur.·and when. fresh ··they are .. 
hard and·· toy.g~o· G~n,e+ally the igrt.imbri tes are dark grey· to. greenish­
grey, but looally ~e pale grey ; pinkish-grey, light marcon, black, 
and buff~ . ... .. . . 

. T~e;nqst. ,deri.~.E31y welded variety cf ignimbrite CCC'l+!,s. in t.11:.e .basal 
part cf the vclcanic sequence.. The charact~ristio eutaxitic struotures 0., suoh rccks can be reccf:,rnised only in thin sections .. inwh~ch :the 
.ia.:r.tioles are p~.astically deformed and welded tcgether. In hand 
~pecimel}s the rocks carmct be distingUished from flow-banded . lavas •. 
J"nder the microsccpe·,· the ignimbrite is often a crystal-vitric . type . 
ccntaining mainly fairly large ccrrbded:and'deeply embayed ~d fractur.ed 
quartz .. crystals and: .. qJl apP:;,oximately equal amount cf phencorysts of 
pocrly ccrroded: piagiQclas~ and K-fEddspar~ K-feldspar is m~nly 
sanidine with SUbc:Niirtate :6rthocl~s~·.· ThE: accesscry ~n:inerals· frequently 

1Publioaticn authcrised by the Director, Geclcgioal Survey cf Malaysia. 
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present include sericite, .. clB3,minerals, carbon dust, chlorite, e~idote, 
calcite, tridymite, ilmenite, magnetite, hematite, leuooxene, limonite, 
and,p~ite. Amphibole, Fyroxene,. biotite and tourmaline occur in sQme 
of the, intermedi'ate rpCks. ' Although signs of welding are generally" , 
visible, in'the more we,lde,d part it has often an irregula.r,ba.nded,t'eXture 
in which the afore-mentioned minerals when present mB3 ,be' set in'a matrix 
composed of minute ,fragments of the same constit~ents and glass shar~s, 
whi6h are usually;squeezed and flattened. Most of the glass ,shards, are ' 
devitrified or passed into a crystalline condition, and 'quite frequently 
th~y buckle around, the ph~nocrysts. Generaily broken fragments of crystals 
are to be seen. In some instances, "fiamme" or flame structures consisting 
of brown to black vitreous inclusions are seen in plane polarized light in ' 
the matrix. Also in some specimens considerable lithic fragments" maip.ly 
of volcanics and rare flattened, relict pumice were fO'Cld to occur.',' " 
Generally th.e eToundrnas,s of, most of the ignimbrites, is fiuidal.'l'he" . 
completely random distribution of phenocrysts, and lapilli as well, lends .. 
to some of ,these rocks a 'chaotic' texture. ' 

The fieldwork during the course of which the discoveries were made 
forms.: ,i>art of the gene,ral programme of the Geological Survey. This brief 
note is ,written asa preliminary announcement to, a more' deta.il~d paper 
which is being prepared by 'the department.. .. 

Reference,s: 

Aw, P.C., '1-907: Ignimbrite in 'central Kelantan. Geol. Mag .. " v~· 104, 
p. 13-17 

Burton. O.K. , 1962: The 'ge 010 ey and mineral resources of the Johore 
Bharu area, Johore (Sheet ':130)~ , MaIB3Sia Geol. Survey Memoir 

, (in manUsoriPt -): ,,' .. " 

Carozzi~ ·A.V.,,:1960: 1<ficrosccipic' sedimentary petrography. John Wiley 
, and Sons', New York and London..:- , ': 

r"· 

Cook, E.F., 1966:: Tufflavas and ignimbrites -a survey of Soviet 
studies. American Elsevier Publ. Co., New York 

Cook, ~H.;, 'and Suritharaliligam, ,T., 1969: 'The geology and mineral 
. ;'potent:i.a.l of, north 'Johore and south Pahang - Area. C. :lVIaJ.aisia 

Geol.· Survey Reporl' (in menuscript). ',' ,:' 
" . . 

Chong, FoB .. ; and Evans, G.M. ,1969: The geology and mineral potential 
of north johore aild south Pahang":" Area B. MalaySia Gaol. ' , 

, 'S'Ul"Vey Report (in manuscript)" " " ' 

Rajah, S.S.~ 1969: ' The Ceology and mineral resources of Gunong Blumut 
, '::', (Sheet 12S), 'Jooore. MalaySia Geol. Survey 'Memoir (in 

manuscript) , 



A, lilagneti te-Cassi teri-te-Polysulphide Skarn vein at, Buki t Besi Mine 7 
Trengganu, W. MalCliYsia, : 

K.F.G .. Hosking, J.B:. wow and FoE. Haser, Univorsity of Mnlaya~ 
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During a recent visit of the Third Year Applied'Geology students of 
the University of Malaya to Bukit Beci openceE~ iron/tin mine in ' , 
Trengganu, a poly~etallic vein was found of a type which has not 
hitherto beon desct!ibed from this mine, and vlhich, from a mineralogical 
point, of viewy is a type n01.-1 to \-l. ~.1c.ICliYsia and probably to Southeast 
Asia. 

, Briefly, this vein, ,11'hich is from one to t\-10 inches thick, occurs 
in a belt of coarsely crystalline marble tho.t is at present exposed in 
the:main pit. 'In the hand specimen the vein appears to consist almost 
entirely of ga~ena and pyrrhotite with the'former species ih greater 
abundance.. The galena crystals vary from about 1/16 in. across, to a 
small fraction of an inoh., and the crystals of different sizes are so 
disposed,that the vein displays a crudely banded textUre. The'walls of 
the vein are somewhatrag&od due to invasion of the marble by sulphides 
along interorystalline, boundaries.' 

Examination ,of'thinand polished seotions of the are under the . 
mioroscope ihdioates that its mineralogy is f:1r more complex than an ' 
inspeotion of=the hand speoimens irlOuld sug-Ceste It is quite olear that 
the vein has developed by replaoement ,p!'obably in the vicinity of 
mioro-fra.otures~~lhioh afforded passage wavrs forinooming mineralising 
solutions,' and which were periodioally rejuvenated, or new orea were 

, developed, ' during' the whole phase of mineralisation. Suoh movei'nents, 
however, were very slight, as although, soine of tlie early vein oomponents 
have been fractured? they have not been severely fragmented. 

The host;...rookis marble containing minor amounts ofanthophylli te 
and serioitemioa~ 

It has not been possible to establish the whole of the mineral 
paragenesis with oertainty, but magnetite anfr oassiterite were the two 
earliest 'vein: minerals to be formed and these were followed by 
arseriopyrite,:py:r.rhotJ.te, sphalerite 1 ohaloopyrite, tetrahedritearid 
galena. " A litt'l~, quartz was ' deposited during the phase of mineralisation, 
as small ageregailes, of this speoies Wld'occasionaldoubly-terminated 
orystals appear in the pyrrhotite and galena. It is not lmown precisely 
when the quartz was introduoed nor is it known if there is more than one 
generation of this mineral. Small and rare grains of maghemi te occur, 
but these, in COmIhon with the little covellite that is present~ are, 
c~rtainly seoohdary" 

':,: The magnetite ooours as isolated crystals: some of these are 
olearly: :octahedral whilst others are ,almost elliptical in seotion and 
so appearJ t6have oo'enin part resorbed. The cassit'erite, although 
slightly fragmented, shows no sign of chemical. attack, and judging from 
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somewhat similar dePosits elseli"here it probably post~a.tes the·magnetite. 
Arsenopyrite is present as small isolated crystals, or crystal fragments, 
but is a minor memper of .the lode: it pre-dates the pyrrhotite in which 
it is sometimes' embedded: . elsewhere it occurs in carbonategarigue.. . " 

Thehe~gonal pyrrhotite, which .is a major component, is comnionly 
intimately associated with appreciable quantitil.d of sphalerite a ' These :. 
two spe~ies show most complex relation:~hipsa.nd it is difficult not to 
arrive 'at the concluSion that they were develcpedsimultanebusly from' 
a common·parent., The broad distribution pattern exhibited by these two. 
species is one in vlhich irregularly shaped, and commonly large masses 'of 
sphalerite, co~taining bodies of pyrrhotit~ of a great variety of shapes 
and sizes, occur in pyrrhotite., How.ever, this 'pattern has been further 
modified by the subsequent deposition of ga,.lena which locally places . 
pyrrhotite and/or s:phalerite~ The or;iginaltexture would seem to be. the 
product ofunmiriIig of a pyrrhotite/sphalerite system in which the iror{ 
sulphide was present in' qonsiderable excess. . 

.,. . 

Thfs sulphide mixture was clearly:devoloped'by replacement of the 
marble 'which was :Lnvaded particJ.].larly alonginter-crystalline boundaries. 
The rather common occurrence of pyrrhotit'e triple junctionS at: which the 
angles are all c. 120 degrees suggests that sometime after this phase of 
sulphide deposition i the deposit was subjeot to sufficient stresses to 
affect an annealing of'this mineral at leaste Although triple junctionS 
involving pYrrhotite and other sulphides~' or· solely other' sulphides, are 
to be seen, they are not particularly common; so it is reasona.ble to 
think that metamorphic Rrocesses have not caused a'complete reorganisation 
of the compon-ents of the deposits but they have, . perhaps, effected ·a··· 
slight' modificat i:on . of the body • In other words, it is in order to . disCUss 
the parageneSis of this deposit ahd not to regard the various minerals' 
present as members of a crystalloblastic se::-ies (see Stanton, 1964). 

The little chalcopyrite that: is present in 'the seotion' is in cloDse 
association with pyrrhotite but the sphalerite is quite devoid of . 
exsolution bodies of this mineral.. It would appear to have been deposited 
either simult'aneously with the pyrrhotite and sphalerite or immediately 
after~ 

A limited:: amount of tetrahedrite 'was next deposited, but 'whether 
this involved simply . the replacement bfoarbonate has not yet been 
resolved. Thi's, ·the writers believe, is the first occurrenoe of 
tetrahectrite from W. Malaysia to be recorded o 

'The deposition of gal:ena in substantial amounts was the final'"· 
episode.; ThiEf sulphide readily replaced carbonate along grain boundaries 
but it vIas unable to replace the anthophyllite, which appears as curiouS' 
thread-like inclusions in ito It is ~ interesting fact almost the whole 
of the anthophyllite seen in polished' section is in the galena: a very 
little, however, does occur in the pyrrhotite. Relicts of slightly 
diges~edsericite ai:Soo?cur in the galena. The galena depositing 
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agents also had a distinct penchant for pyrrhotite, sphalerite and tetra­
hedrite, and locally most interesting mottled textures have resulted from 
such replacementso 

The polished sections were scanned by an X-r~ fluorescence analyzer 
and all the elements revealed are accounted for 1',' the species recognised 
under the microseope. 

The vein m~ be classified as a magnet:i.te-cassiterite-polysulphide 
skarn deposit. Whilst this small vein is clearly of no value as a 
soUrce of ore, it is, nevertheless 1 of some economic importance as it 
represents yet one more type (mineralogically speaking) of deposit which 
occurs in Southeast Asiao A detailed account of this body will be published 
elsewhere .. 

Reference: 

Stanton,R.L., 1964; Mineral interfaces in stratiform ores. Trans. 
Instn4 lJIin8 Metallo, Lond .. 1 ]4., 45-79 

Tin mineraIization and faults in the Kuala Lumpur region 

P.R. Stauffer, University of Malaya 

Recent notes in this Nev/sletter by Stauffer (No .. 15) and Shu (No. 17) 
hav1 discussed the evidence for major faulting? especially wrench faulting, 
in the region around Kuala Lumpur and to the east. Stauffer proposed a 
major wrench fault trending about 1050 (the "Kuala Lumpur fault zone"), 
while Shu POinte. d.out ~everal systgms 0t faults which have been ~appegt 
prominent sets trending l~-{)E (130 -140 ), N-8, and WNW-ESE (105 -115 )" 
Shu interprets the faults at 1300·~1400 as the most important, especially 
the prominent one he calls the Bukit Tinggi Fault Zone, and regards the 
faults trending ~l as merely associated tension fractures of a minor and 
discontinuous characterC'. Ye-\:; Shu himself points out that a major wrench 
fault is normally a many~strended feature covering a rather broad zone, 
and lIit': is unlikely that any individual fracture of outstanding 
continuity, or on vlhich a large displacement has occurred, can be found," 
The existence of subst~tial mapped offsets of geologic boundaries on 
faults trending WNW (eogo the Ampang Fault, see Gobbett, 1964) indicates 
that these are not simply tension fractures. 

The purpose of this Note is to draw attention to a further piece of 
information which m~ have a bearing on the problem. The accompanying 
map (fig. 1) shows the distribution of areas of tin mineralization, taken 
from the Mineral Distribution ~fup of Mal~a (1966), in the Kuala Lumpur 

.. area and to the east.. The proposed f'Kuala Lumpur fault zone" and the 
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other faults shown' by Shu have also been plotted. Inspeotion of this. 
mi1p suggests that the present distribution of tin mineralization is 
related to these struotures, and especially to the faults trending 
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WNW ... · Tin-riohareas oovering a broad. east-west zone are abruptly 
terminated on the north along one strand of the "Kuala Lumpur fau.lt 
zone" (the Ampang Fault and extens~ons). North of this the tin ooours 
in the Kuala ,Lumpur valley and to the west 1 whLi.e to the north of 
8'1.other strand of the fault zone (in the area of the Klang Gates quartz 
dyke), the tin deposits are found even farther west. 

The relationships shown on, the map suggest that· the primary tin 
lodes in.the Kuala Lumpur region have been offset left-laterally along 
faults trend:j.ng WNW •. The offset ',appears to be progressive and step-like 
on different;str~ of the fauit zone, and the oumulative total offset 
m~ amount to about 70 km (45 ml). The time of the offset would have to 
be after the mineralisation had ooourred, but probably prior to the 
development o~ the plaoer deposits_ 

Other interpretations of the spatial relations of the tin 
distribution and fau~t systems are possible. What is needed at this' 
s·tags" is .information on the struoture of the tin lodes themselves', 
particularly their strikes, as well as determination of the nat~e and 
amount of offset on the various faults. 

Resolution of the meaning of these relationships between tin 
minerali~ation and fault systems has obvious importanoe, not only for 
determining the regional struoture, but also in future prospeoting for 
tin. 

Refe~nce: 

Gobbett, DeJ., 1964: The Lower Palaeozoio rooks of Ku.a.la lAlmpur, 
···.Ma.1B\YBia.. M. MUseums Jour., .2" p. 67-79 

The ~o,iloWi~~ is a draft (without the eventual annotations) of a 
1968 supplement by D.J .. Gobbett to' hi,s Bulletin 2. This is desi~ed to 
inolude both (a) pre-1968 items omitted from 'Bulletin~2, and (b) items 
published, or issued.in 1968. 

Any omissions you can point out will be gratefullY noted. Please 
give as full A reference as possible, preferably with a note pointing 
out the oontent and impo~of the publication. 
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, 'Po '63-81 
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Effingham vlilso!lp 20p" 
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ralaeontoloa, .n, po 491-7 
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~e'r ... ~ 12.1 po 701 ~<.: I 
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~~,. 1:9.s-to Ivti,12" !£l .. t~ll.., 1 Lo:u9:.Q $ :l5., B~ p .. 245-73 
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46-8 

GARNETT, RoH$T .. , i968b., ~ TIle uncl.erground pursuit and development of tin 
lodes. Eap.£!§!.!~ g9~~.£.~ tin., .~Sl2!!. .12§1., 1, p .. 139-202 
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Southeast Johore: l~. £,.-eoJ." fuEY.,o ~..E.. W .. Mal§l-ysia, 1!, l25p" 

HAILE, N' cS .. , and AYOB s MOEA.:MIV1"J.), 1968: Note on radiometric age 
determination of samples of peat· and wood from tin-bearing 

:rQ.ua,i;eroary q.epQsits., at,Sungei Besi Tin Mines, Kuala Lumpur,' 
Sela.ngor',1>la~~~.i~'d.f· 'Q~<21.p ~ .. , 193., po 519-20 
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9 

HAMADA, T., 1968: Amboooeliids from red beds in the MaJ.~ Peninsula. 
·~pKobaya;shi, T. f arid To rl.Yama , R. (ed .• ) ·GeologY and.Palaeontology 

of Southeast Asia, 2.1 p. 13-25 
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HUTCHISON, C' .. S'o,·l968a.:· . Physical a..l1d cheinical differe~tiation of west 
Mala;ysian limestone formations·. Bull. {jooL Soc. Mc'l.Ia.¥sii3., 1, 
p. 45-56 . 
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Appendix II: Geologioal Maps 

A;"GENERAL GEoLOGICn MAPS 

1968 M8,. Geologioal map of n~rtheast Malaya, 1:250,000. Compiled 
'.. . by S. MaoDonald. One sheet in oolour. 

D. GEOLOGICAL SHEETS, 1:63,360 

1968 Mb New' series. sheet 135 (Pengerang).··Q9mpiled by P.L.C. 
Grubb. One'shee"!; in oolour • .. ' .-. ,," ...•.. _. 

DJG 

24TH INTERNATIONAL GEOLOGICl~L CONGRESS 

A preliminary notioe oonoerning the 1912 Geologioal Congress has been 
received . from Dr C.G. v.linder of the Organizing~ Committee." This notioe 
states:. 

''The 24th International Geological Congress will be held in Montreal, 
Canada during AUBUst, 1912. The program will inolude 13 seotions of 
technical papers aad at least 3 symposia. Over 50 field excursions, most 
soheduled both before and after the oonferenoe, will oover all of Canada, 
inoluding the Arotio Islands. The FIRST CIRCULAR will be available for 
'dlsiirib'i!fibri about ~ovember, 1969.: Comtnunioations and information 
should'be direoted to the Secretary-General,.24th IGC, 601 Booth Street, 
Ottawa,Ca.nada.~fI ; . . 
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.•. r-Oll DISCUSSION MEETWG nr DEcmmER 

:rn·~on:ju:ho.tion With ~h~ Geolo£p'cal·SilrveY o':f.J~7alcwsia, . the Geological 
·Society:w111 :ho:J:d._ a .. -disQ.usEiion meeting at the He.a.dquarters of 'the 

:"GOO-l&gioal.·:~SUr-v~y~~-Sol'j;¥eno:r;LR6.a.d., . Tiger Lane, Ipoh; on the afternoon 
of FridQ\Y 19th December from 2 till 5 p.m., and on Saturd~'·-morning 20th 
Deoembe~ fr,om 9 a.m., till 1? noon. The general subject will be Faulting 
in Ma.lwsia~· .. It . is:,:-J5,oped· ,tha:t, p~pers will b~ ::.-resanted;. by Ith' 'Shu Yeoh 
Khoon:~,tmd '-MIl T. ··.Suntha.l!alingain 01'.- the GeOlogical Survey, Dr'-H.D.· .Tjia, 
Mr Chay Kam Wai and Iv1r Yeap Ee Bang of the University of M..~la.ya.: Mr 
C.W.E.H. Smith of Associated Mines, Mr Pun Vun Tat of Bahang Censolidated 
Company, and by a member of the Geelogical Survey of East Malcwsia en 
faulting in Borneo •. All members are invited to. attend and to particip3.te 
in the meeting~· Abstracts ef ··paper·efj'or intention to contribute short 
netes 0.1' exhibits should be sent to the President by the: 30th October. 

Immedia.tely after the meeting, field excursions will be organized to 
show something ef the 69010&1. of the ~nta Vailey, and a \Pj.sit to the 
Cameron Highlands Hydro~lectric scheme is being planned for Sundaur morning 
21st Deoember. 

.. . This is .the first meeting whiqh the SOQiety will erganize outside of 
Kual"a' Lumpur,- so it 'is hoped that .there will ·be a large' membership in 
attendance. The Heo.dquarters ef the Geological Survey is an approp'riate 
venue fer such an eocasion, and time will be made available on the 
Sa1iurday mornine for conducted tours of the buildinG' to illustrate the work 
ef the Survey. 

DONATION TO THE SOCIEl'Y 
.. 

. . The Seci~ty :lWatefulJ,y :apknowle,dges aQ.onatiQn ef ·$5·00 . from 
Associated Mines towards its publications fund. 

.... , mls. OF S'·COuNV-IL . 
.~ --. 

CSlL 

.,. CSH 

Mr Senathi Rajah,· V:i.ce _President, has \ left MalDtY'sia; to. pUrsue· M.Sc. 
. -studies at the Imperial. CelleBf;) in Londen. The best ~she~·. ef the 

Society are e:x:fl:ended to. him in his two years of absence, froin the 
country. The Council has appointed Professor K.F. G. HosJp,ng to replace 
him as V:ioe President until the end of the current year. 

- CSH 



13 
NEW MEMBERS 

At the Council MeetinG of 23rd September, the followin~ were elected 
to membership in the GSM: 

Full Members: Robert H. Cook 
c/o Geological Survey Office 
Johore Bahru, Johore 

John C. Hazzard 
c/o Y~ng Resources Int'l 
Room 632, 114 W. Olympic Blvd. 
Los Aneeles, Calif., USA 

Teoh Kah Tin 
Mcl'tIahon & Partners (S.E.A.) 
Chase Manhattan Bank Bldg., 3rd Floor 
Jalan Gereja, Kuala Lumpur 

Stanley G. Wissler 
4245 Chestnut Ave 
Long Beach, California 
90801, USA 

Associate Member: 
Liew Sine Yoon 
Langkawi Mc1.I'ble Quarry 
c/o Host Office, Pulau Langkawi 
Perak 

atudent Members: (All at the Department of Geology t University of Malaya, 
Kuala Lumpur) 

Correction: 
Society, was 
Newsletter. 

Syed Sheikh Almashoor 
Chan See Chin 
Chen Shick Pei 
Chong Nai Hooi 
Gan Ah Sai 
Kannapiran Sabapathy 
Jimmy Khoo Kt:\V Khean 
Lee All Kow 
Leong Lap Sau' 
Ng Chak Ngoon . 
Ponnambalam Loganathan 
Teng Hau Chong 
M. Tharmarajan 
Wone Chaw Bin 




