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GEOLOGIC NOTES 

Differences between the Old Alluvium and ~veathe:red Granite ill 
'. Perak, West IVlalaysia. 

SoP. Sivam, Jab~tan Geol ogi, Universiti j'/1alaya 

The Old Alluvium in .Perak: is very similar to weathered granite, 
especially adjacent to the sides of the Kinta Valley. This part of the 
Old Alluvium has comnonly been referrBd to as ligranite washil because of 
its sirnilari ty in appearance to weathered granite. 

The . writer has noted various differences between the Old Alluvium 
and the weathered granite in the field. The various criteria useful ill 
distinguishing between these two are discussed below. 

1. Phenoclasts of quartz, guartzi te, schis·t, etc. 

Quite often it is noted that phenoclasts of non-granitic material 
are present in the unconsolidate d deposit. If these phenoclasts are 
of non-granitic composition, e.g., quartzite, schist, phyllite, 
then the deposit is Old Alluvium and not weathered granite. 

2 . .. :Rounding of phenoclasts 

The phenoclasts of quartz, granite and schist present in the Old 
Alluvium quite often are well rounded to rounded, though angular 
phenoclasts are found in sorre places. The rounding . of the . pheno­
clasts suggests transport of "t.'1e sediment, indicating that it is not 
an in-situ · weatheredgrani te . Care must be taken, not to mistake 
core boulders in granite for phenoclasts. 

, , 3. Sedimentary structures 
. ~.:. 

On careful examination of the Old Alluvium various sedirrentary 
structures are often noticeable which would prove its detrital 
origin and distinguish it from weathered granite. 

Some of the sedimentary structures cormnonly seen ill the Old Alluvium 
are: 

a) bedding and lamination 
b)·; ·.grcidedbedding 

·, c} cross-bedding '., 
.... ,d)'. arrroured mud balls &idlutite clasts '. " 

e ) lenticular channel deposits 
f) extreme lateral and vertical variability 

strata within an outcrop 
g) other erosi onal features. 

of different 
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4) Fossils :" '"." .... :.',. 

: " 

The presence of fossils in the deposit would prove its sedimentary 
origin. In th,e,Old Alluvitun quite Qften wood fragments and peat 
are found. In addi tim carbmaceous layers are also present. '!he 
presence. of .th;i.s vegetable matter could be used as a cri terim for 
differef1tia±~weathered granite from Old Alluvium. ., 

5) . Veins 

The presence of veins of q~z, quartz-tourmaline and others in the 
deposit proves that. the. depos~ t . is weathered granite and not Old· 

. Alluvitun~' At times', joint patterns can be traced in weathered . : .. 
granite, but in the Old Alluvium no distinct joint patterns are 
visible. 

6) Micas 

.. 'It . has been noted by many m:i,ners (pe~Qnal comnunication) that the 
micas in the O~d . Alluvium' gener,any are less abundant than in 
weathered granites. .. 

l"breover, micas occur in the Old Alluvium rarely ocCur" ii1 '.i:hiiu: 
boo~s but more. often as· in<ii vidual fJ4kes. In the weathered :grani te , 
havever? :i,. t is not uncolI'lJ'Ilcin. to see books of' mica. . 

.': ..... 

.:-:: . 

There 'are many other feature~. which~uldbe ~ed in. their '(lUfer­
entiatim, e.g. if in one piace, exPosures are proved to be trans­
ported sediment by presence of one of the above· fea1:ures, then the 
~s are that an adjacent cmtiguous deposit is also transported 
I . '. . • • 

)'IIate!':=1-al, c:tlthough.care, has. to be. taken as. the weathered .grarute and 
'Old $uvium cPUl.d occur si~e by p.ide. If, however, the basal part 
of the sequence~.a~ any Q\,rt9I'QP .. :iE; proved to be part of· the Old 
Alluvium then any' deposit overlying this basal secti.IIrant would 
~f:i.nitely not .be. w~athe~4 in'-:situ granite.~.: 

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

Conclusion 
. . 

These are some of the criteria which could. be . uSeful in the differ-
entiation of weathered granite from Old Alluvi'UItl-· in the field. It must 
be stressed that it is. advisable. not to.~_e a. judgerrent from just one 
criterim, but to study the oU'~crops· and·¢onqlude . from the association 
of v~i()us ~teria. ..' .. . 

... 
'. 

"I, • 
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.Evidence for the'non-marine origin.·0f the tin-bearing Alluvi\.Ull. 
in the North Kinta Valley~·i"1alaysi.a'. ., 

~,; :.: ,',!, 

S.P. Sivam, Jabatan Geologi, Universiti Halaya 

The tn1consolidated alluvium .of -:the Kinta Valley fonn the largest 
and economically the' most iltq:>qrtant 'tin-bearing placers in the world. 
Thes~ secli:riertts' were subdi ~aeCl.' into" four units by Wallter (1956) 0 The 
writerrecogi1i.zed only two major" units in the northern part . of the 
Kinta Valley nanely: Old Alluvi\.Ull.; and Young Alluvi\.Ull.. 

The 'origin of the Yotmg Alluvium has never been in doubt because 
it is only.:found adjacerit present-:-day rivers. The Young Alluvitml in 
the north part'of the Kinta'Valley is clearly of fluviatile origin 
(Sivam, 1969). . 

The origin of the Old AllUviUm, has, however, been a problem. 
Scrivener' (1912) cdnsidered mostof"the Old Alluvi\.Ull. to be of Gondwana 

'age and"postulcited that·these deposits .were of glacial origin. Jones 
(1917)"shCMed t:he fallacies.~f.the glaclhl theb~; which was in' fact 
withdrawn by. Scrivenor~: j Walker (1956) s1..lggested that the Old Alluvium 
'in the 'Kinta Valley cOuld·JJe mi:irme based on geomorphology of the 
valley and sediment characteristics. . 

However, from II'!Y studies it seems .beYOnd doubt '~hat: the·uneon.;. 
soli:~ted Qeposits are,1;:errestrial and not ~ine in, origin. This 

,:' : ~ ~~C!f.tisiotl; is . ~afl¢4. prf~. following ~~~ri~t~~ =, . '. . 
~.',' ._ ." . -.;1., . .. . • I.. . I. ~ ... . ~ , • . •. . ... •. . 

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

"1 ;:.~ ~e·l)~y., ~9~~~lp '~,t:ec6roed c:ind :.~qutid:~~ ··the ' .9ld ! AiltiviUifi, ,~'of land 
.' . :'.p1'ar1:t~.:an<;l''te.~·strial vertebrat:eS'~'" Sh¢ll-~~ihg '~~s are so 
.... ~~~~~rap.f,i?~~ent On 'the sea-~~~' ~d ·:thei~<.~~~s . o~.·'.p~serwtion 
-, ';:are so· gOOd that the absence of. tnarll1e fosS~ls in the sediments 
·';:~.i"'$Uggests;"YetY stroi1&+y:'that th~"deposits ~··n6t··rnarine .. The only 

,-". marine fossil identified from the Old Alluvl.\.Ull. was a crinoid stem 
which had been washed out of the limestone bedrock. Thus the 

. ~t .. that calcareous shel+s ~ have been destroyed by solution 
, ":"o~calci'UJIl 'carbonate is n6t.re.~ly valid,as the chances of soma 

"1Th':i:bine ~hells being preserved mthis vast are~ is quite high. 
. .:'. ~ 

b) Texture 

Marine sands tend to be better sorted than river sands. However, 
the sands . in the Kinta Va.ll.ey within the area surveyed are all 
poorly to ex-t:remely poorly sorted which' 'suggests that they are not 
marine' sands. . , . . 



::: ·~.~l,qt .,gf.:th<: reJ.at~ons1?-P o~ size parameters .on ~i7~ y s. (1961, 
1961) and Mo~ola :and.lWe~ser' s curves'. (1968) as seen 1Il {1gs. 5, 6, 
21, 22, 23 (Sivam, 1969) alsostiggests the deposits are all 
fluviatile in:origin.;. 

. \'." 

c) Seclimentary structures 
.. 

.. ·,The· association· of sedimentary structures including cut;: and fill 
structures; .trough and tabular· cross-bedding, imbrication, lenti­
cular bedding;: graded bedding suggests that these deposits could 
be fluviatile o' . . 

. , : .. ·CJ..ay balls'; ~d. mud balls, and lenses of clay are comnon in 
the· Jci1luvium· associat¢d :W:ith the gravelly and, coarser sandy lio~i~ 

.. '-zoos.·· 'These: are probably: formed where 'streams' Undercut flood-plain 
deposits. As the banks cave, the sandy and silty layers quickly 
fall apart, but the clay layers crumble into chunks with sufficient 
. cohesion to roll along as pebbles ·and cam to rest :at the·' gravel 

.! ••.•. ,bars further down$'eam. Clay baIls' and·:a:mt6uted'rilUd-balis are 
. , .. generally typical 6f fluvial deposits. ,'The: dolour :of the. clay balls _ i 
.: '. ·in the Old 'Alluviunt' is ~white to' whitish grey 4:': This ·.is. again . :.:.i ; 

" . : '. , .. in contraSt ·to ·:the, "lutite clasts found "qUite'! camnaily'-:in' ·tUtt>tdi te 
sequenceS,· which' are. dark coloured,' e~gi.\,in· the :CI'Ocker.;Pormation, 
East Malaysia. !...,. ..;. 

d) Lithology. and :Associa~i'on of·.~posits ...... :. 
" ',.: :.~ ': .~: -: \ '''\'', .. .' .. ': /).=.: 

';':;; j' 
. . ~ 
~.:. / . '.':' 

. :. 

Charmel sands'--'cilndigravels·iare COlIllIlCn:in·: the" Old Alluvium~·and ' .. ' 
are linear bodies of sand or gravel between probable levee deposits 
of finer grain. In the sea, sands are generally spreaq. ~q~ in. 
sheets. Elongated sand and gravel deposits may be fomed as marine 
bars and· barriers, bUt as: the ·basal·· contacts. of the~' .'2sands and 

, gravels:in. thei Old,; Alluvium' are erosional alad'·'\lnconfurmable· on the 
(: . ':~. ·:,·.finer .. grained.deposits below, !'they are rnore::probably.:fluviatile. 

":+: Marine bars, .tend.;ttD· be . built· front' ·the sea. ,flOOJ:1·upwapds.:: . The high 
. : ',. ·.degree ·of>·wrtical:.-·and : lateral variability: within' the J01d"Alluvium 

:. even within···the sc::ure·::exPosu:re ·is·strongiy suggestive' 'of a fluviatile 
·dep6sit. . '!": --':" .' ,,) .. ' .• : ... ';' .' ,. ::,'" .,:.". i'·."; > .. 

. .' I:" .".' .... . .~:. . . : ::. '. . :. f· .. :.,,: ;.. : .. ~: • , 'i: . 
The associa:t:ion of sediments .with . characters 'indicative of :channel 

. ·deposits ~ bar deposit·s, ::flood !plain: . deposits ,'and also probably of 
levee deposits, indicates that the deposits are not marine. 

e) Palaeodrainage 
:i .:.: " .. ~. . : Ai .; .• ':. :' ::~ oj .; . . ',' I .'. " ',," 

,.: The current· direc'trions . deduced frOm. cross-bedd:ing ; and 'imbrication 
:-- - :. of ·'the graveh!·;:~!jcaris.istent ·with'.tz;arispoJiit: along different 

charmels . away from the Main Range and lG.edang Range:.: towards the 
coast. 
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The gravel-sized, clasts found in the alluvium show a marked decrease 
m maximum grain-size away from the valley sides., The rate of 
decrease is different along different charmels. Furthermore, the 
distribution and variations of these gravel-sized clasts along 
different chann~ls, ~ different parts of the valley, is quite in­
dependent of that in Other channelS. In addition the ,percentage 
of claSts ;in' the three classes ( > 6 ins, 3 - 6 ins and 1 -,,3 ins) 
also shows corresponding results, i. e., a variation parallel to the 
transport direction indicated by cross-bedding and irnbrication~ 
the variations along different channels being independent of the 
variations in other channels. 

The' compos'i tion of the gr~YeI-sized clasts aiso shows a similar 
'variation. The quartz : granite ratio decreases in the same 
direction as above. . ,': 

'If 'the deposits were marine, the gravel beds would be expected to 
spread out in sheets or extensive lenses across the valley (which is 
b~aq and,fla1:), or be, qoncentrated near the valley sides, marking 
a 'fofai'rier beach, rather":t±i~; as is the case, having. a distribution 
which can be related toa fluviatile palaeodrainage pattern. 

f) ,Corundum and tourmaline-coI'l,lIldum 

The restriction of corundum' clasts to the east side of the ' Sungai 
, Kinta, and tourmaline corundum clasts to the west of. Sungai Kinta 

" , '" also suggests that the alluvium is fluviatile. If it was JIlC!I'ine, 
then these clasts would not be as narrOwly restricted but' Would be 
more \-1idespread across the width of the valley. ' 

. . '. . 

Conclusions 

Al thoUgn soma of the characteristics listed abo.ve, if taken 
separately, :may he 'found in a marine deposit, the association of all 
these characteristics makes me conclude that 'most if not all t"le Old 
Alluvium and Young Alluviuql. is terrestrial and not marine. . .. .. .~:,.: ...... ~. 

, , It is, however, possible that sOlIE marine dePosits may be present 
which are not presently exposed, or which have not been recogni.zed as 
such because of their present isolated and restricted occurrence. 
Further south, i. e., south of Sungai Raia , it is probable that sane of 
the Old Alluviqzn may be marine, as the elevation of the bedrocl<: beneath 
the alluvium is:' below present sea-level. But this is south of the ~a 
studied by me. 

Another alternative origin for the Old Ailuvium suggesteo. by Walker 
(1956) is that it may be estuarme. '!he essential featl.l;'e of an estuary 
is that tidal currents are equally or more effective in distributing 
secliJIents at a river mouth than river cur.rents. However, north of 
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SlIDgai Raia, as shown by Sivam 1969 '(ChaPters IV $d V) river currents 
have been the most important agent ih·~ the distribution 6f sediments. 
This is concluded from a study of the palaeodrainage: ... : .. 

, .'. L'lbusthe sediments, in the area surveyed,. which' ate· preserVed and 
~d today all appear to be terrestrial. Nearly al;L the "depesi ts in 
the valley are fluviatile~,; excepting for na:t"'I:'OW stretches at the valley 
. sides .. where colluvium exists. . .; ;:.;;, ' 

:- ::. ,I ..... : ',' 
.; : ~ -.. , ( 
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A Durnortieri te-bearing Lode at the Gakak Mine, Pahang, W. ~aysia 

lS.J\~. Hosking,E.B.· Yeap and N.K. Ang . 
Jabat!3D. Geologi, Universiti 11alaya 

.:":". i.' ",.r ",:' 

: ',:" 

. :: ..... -

ReQantly one of us (N.K.A.) collected material from an urmaned:'Jlode 
which 'was intersected by the 6 level cross-cut (S .. E.) from Gakak Mine 
Shaft and which occurred beyond Gakak No. 3 Lode but trended parallel to 
it. The lode in question, which is c. 18 inches wide, occurs in slate 
hornfels, is strongly. brecciated, and in the handspecimen the dominant 
mineral appears,···to be . pyrrhotite. . , . 

,'. I :',.J," :.:."" 

:. r •. :>· I:; 
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'Examination of thm and polished secti~s of material from this 
lode indicated the presence of the following minerals: calcite; 
dumortieIli";tei:pyrite.; sphal~rite; chalcopyrite·;.,pyrrhotite; and galena • 

. ,' '. . . . . 

Early calcite apparently cemented rock fragments of a fault zone, 
and soma of thil;» calcite was· then replaced by dumortierite, which can-
tams' relicts of the .calcite.. . '" .. '. ,; .. , ' " 

", • R ", 

, ~ :. 'c;i~rt~rite, a v~ryra:re. basic. altnninitun boros"ilicate"i, 
: (8Al2Q8'~ B2P'i- 6?~02 • ~O?), is readily. recognizable by ·:j,~s opticaFpro-

. perties and part~cuJ.arly. by its marked' pleochroism, w.l1i6h.;·in>l:he 
section examined~by US";' 'ranged from cobalt blue to .ligl).t W¢sh 
yell0Wo' This is the fit>st record of this mineral occlJri'ing",ln ~st 
t:'Jalaysia and we think in' Southeast Asia. '.' .~" 

Pyrite is believed to have been the next mineral to l:l~ve,been 
deposited after the dumortieri te but :··there is no Cilbso].ute· 'proof of, 
this. However, the pyrite 'certainly repiaces the calc:j,te, and minute 
relicts of the latter, and possibly: c;aso of the the host,.ppck " are 
orientated in zones parallel .'to· the" faces of the pyrite ciyst.als, but 
tend to be confined to th.eir 'cores'. . 

This phase of lode development y?as followed by ope in whicl1 
spaalerite (containing exsolved bodies' of chalcopyrite)" chalcop~t~, 
and pyrrhotite, were deposited more or less contEmporari.~pusly, but ;QE?I'haps 
the sphalerite. was the 'earliest of the'Be species. ThesEi, .sulphides. ;have 
all replaced and veined, to varying degrees, all the earlier-depa.;ited 
minerals, as well as the host-rock fragments. Following the deposition 
of these sulphides the lode was fractured and the fractures were in­
filled with calcite. 

The last of the sulphides to be deposited was galena, which stpongly 
replaced the earlier ones;, and m particular~e pyrrhotite. Th~ ... l~er 
species is often deeply embayed by the galenti.; and relicts of the: ~ 
sulphides are; =.oorrmon in it. In addition, it: .'has replaced calcite, and 
relicts of the late-generation carbonate vems are much in evidence with 
it. ' :' -

The final phase of development of the lode was the .d~posi ~ion of 
calcite in fractures which intersect'all the earlier: spe·cles. '. It ie;. of 
interest to note that the late calcite-filled fraCtUres in'the galena 
are strongly cleavage-controlled. . .. . ~'." 

...... : 
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The Mineralogical Character of the Galena lode, near Sungai 
Belat, Pahang. . . 

" :.: i")',) ~. t.: .' 

K.F.G. Hosking and.E~·B. Yeap, Jabatan Geologi,Univers'iti 
Malaya. 

".1;' ' .. 

Fitch (1952, p. 97) in his account of the geology and miher~ .. 
resources of the neighbourhood of Kuantan, Pahang, records that bIle of 
the lodes prospected for tin by the Pahang Consolidated Conpany Ltd., 
on its 'PlPperty, was the Galena Lode, situated near the ea:Bterrn .~ite 
s~e.r P9h::tactand near Sungai Belat. (Recently Mr' C. T. 'Tay~' of p.e.c. 
L. , . told one of us (KH) that the investigation of the lode. ,was. carried 
out before the war by mans of ,a winze and adi t. ) Fitch goes on to' 
state: that 'the lode was prospected for tin ore, but little' ore .was 
proved .. Its name suggests that galena was unusually abundant- but';fhe 
writer has seen no specimens from this lode'. 

Several months ago, IvIr Tay gave the senior author a boulder of ore 
which he had found in the Sungai Belat, near t~e mine, and which he 
believes is a portion of the Galeria.Lode. A mineralogical examination 
of the boulder has been carried· out' and the results of it ' .. ::-..aI'e given· 
below, as it is believed that they will fill a small gap in the 
literature relating to the mineral deposits of East Pahang. 

The sliced specimen indicates that it is strongly banded and 
consists essentially of sphalerite and same galena in a quartz/chlorite 
matrix. Ibwever, examination of thin and polished sections indicates 
that the mineralogy is rather more interesting than a brief examination 
of the hand-spec:imen. suggests. . --

The first stage in the lode develoj>IIEnt was the deposition of a coarse 
mosaic of quartz and a little topaz. '!his stage was followed by one in 
which small and sparse aggregates of pale-brown cassiterite were laid 
down. A little pyrite WCj.S .the next species to make an appearance. ~-"=' 
The ·lode was then ·fra~cI.:., and a great de4,:.of sphalerite, containing 
exsolved bodies of chalcopYrite, was deposited. This sphalerite in- -­
vests SQJpe of the cassiterite and ~a.ys and otherwise replaces some~:·· 
of the pYrite. A little chalcopyrite continued to be deposited after': 
the sphalerite and is to be seen locally veining the zinc sulphide and 
infilling voids in it. After further reopening of the vein, major amounts 
of chlorite were deposited, largely by replacement of quartz, but :aJjso: by __ . 
some .replacement of the sphalerite. . l ';' 

. ...... .~ .:' .. 
After yet another period of fracture considerable quantities of 

galena were laid down. This galena developed largely by replacenent 
of the sphalerite, but it also replaces the quartz and the pyrite, the 
former to an appreciable extent, the latter but slightly. In addition, 
some of the exsolved chalcopyrite bodies were partly replaced by the 
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lead sulphide. The galena also replaces the chlorite, possibly to a 
limited extent, and relicts of chlorite appear in the sulphide. 
Finally the body was severely brecciat~q, and, the fr~ntswere 
cenented by quartz which, tiril.ike the. eat'lj,er geme~~tiOri!' ... Frys_:tallised 
as a fine mosaic. Small flc3ke~s of chlorite tend to· riIh the grain . 
boundaries of this late-generation quartz, and would appear, therefore, 
to be the last of the minerals to be depo!3it~ in tb.e Galenq.I.pde . 

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

Table'!; surnrriarises the nrineralparagenesiff of ·the. ·lOde .. 

'~s>is ye~·'.~her·eXaJIlple'6f·a p~imarytin d~pos{t.of W:!st 
Malaysia in which early ("high-temperature") and late' ("low terrper­
ature") species: are closely associated. 

TABLE I 

MINERAL PARAGENESIS OF THE GALENA LODE, PAHANG 

.. , 
. -

1'1inerals Early ~ Leite 

Quartz -

I Topaz --

I Cassiterite --
Pyrite 

Sphalerite -
.. -

Chalcopyrite - --- .... .,..-, .- .-

Chlorite· 
... --- -. 

Galena 

References 

Fitch; F.R. (1952) The geology and mineral resources of the . 
neighbourhood of Kuantan, Pahang. Geo!. Surv. Malaya, Memoir No. 
6 (New Series). 
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REGIONAL CON:fERE;NC~ ... , 
• ,- ,': .,' I •••• 

PiaIming fqi.\t:lE. ~gional. eorif~nce··of the Society to be held 
frqm .20-25 March J~P2 ~s. continuing and a second circular is enclosed 
With··1hilii. is·~. .. .' ... ' . . ... 

... • .• I • • ": ', •• 1 •••• ' •• 

. '~~w~· .. ~f~~~~ ~~trili~i~s in t~'form of p~, shOrt···· .. ' 
discuSsion notes, or suggestions as to useful discussion s~ssions which 
could be held, ar,e. invited.:: .l'he Committee particularlSt.·hopes for con­
tributions frOm young geologists working in the region, as well as from 
their. ~:re ..... senior ·colle~s.,; . . .. : :!. i 

. . .. . . . ; ... J:: .. . .' .;. . . .... .t"' I ..... ·::=- . . . 

Dr ~lany, Secretary of the Commission. for the geologic map of' the 
world, visited Kuala Lumpur on 6-7 October, and held talks with members 
of the Organizing Conmi ttee of the Regional Geological Conference. She 
suggested that a neeting of the Editorial Camni ttee for the proposed 
Tectonic Map of Southeast Asia should be held concurrently with the 
Conference. It is to be hoped thai UNESCO and ECAFE will jointly 
sponsor the ~e.~:in&. ;~ Comni~~,~ .c;greed.in p~:iJ)ciple to this 
suggestion, ··a5'thl.s would ·ensure the participation of several senior 
structura.l-geologists concerned with this region, and add the value of 
the discussions. on .regional tectonics. 

- NSH 

TWELFTH PACIFIC SCIENCE CONGRESS 

. '!Wo personal views I 

The Twelfth Pacific Science Congress was held· in Canberra, AUstralia 
from 18 - 27 August 1971, with reportedly 1000 participants. The geo­
logical section - geological structure and mineral resources in the 
Pacific - was divided into five symposia: . 

D1 

·'D2· .: 

D3~ : 

; . '. 

Structure and tectonic history of the Pacific Ocean Basin. 

Island. arcs 'and related struct~s of the western Pacific 
region. 

. " .' . . 

Evolution of the continental shelves of the Western Pacific. 
.: . ~'. 

D4 ~ral. ~sources of the Western Pacific. 

D5:::~::::_ ~ Petrology. anti geochemistry of is1.and arcs in relatiOn to 
tectonic env±ronmant. 



" 

11 

The geological section was dominated by deep-sea marine geologists 
and geophysics. . This' dominance was a natural result of the tremendous 
increase .. in knoWledge of the deep ocean bed through rnagnetometersfudies, 
palaebinagnetic studies, combined .. with geochronology, palaeontology,· and 
other studies of cores obtained from deep sea drilling, integrated in 
the hypotheses of sea floor spreading and plate tectonics. The history 
of the deep oceans is now known in broad outline,· and there is a general 
coilcensus about what is happening along the mid-ocean ridges. HaNever, 
great uncertainty and SOIre controversy remain about what is happening at 
~. 1:retld1-arc systems, and in the mantle under the moving plates. 
Nor has cny acceptable rrechanism for the movements been postulated. 

. : \ . 

It was rather strange and disappointing that Symposi1.llIl D3 'Ev&-\ 
lution of the continental shelves of the t.\esternPacific' contained not 
a single paper which rrentioned continental shelves. Apparently only a 
few papers on continental shelves were provisionally included, and 
these were all cancelled due to the non-arrival of a number of speakers 
fran'the USA and USSR. It becarre noticeable, in this session that some 
of the deep-sea marine geologists were most unhappy when discussion 
strayed out of the ocean basins, because (they adrni tted) they were 
innocent of any knowledge of continental geology. Those: geologists who 
have taken up marine work after a thorough grounding in "classical" land-

.' based geology seem to be better equipped to consider global theories. 
.' I ',;: ••• ' 

'The general standard of presentation of papers and especiclJ.ly 
visUai aids waS rather poor, sane papers presenting valuable data and 
conclusions (sorre the result of field investigations representing 
enormous expenditure in money and time) being rendered almost un­
intelligible by illegible slides, inaudible speech;oriri6rdinate 
length - the last the responsibility of too lenient cha:ixrrian. For this 
reason the well-presented papers stood out and were particUl.~ly ~ 
able: of those in II\Y special· fields of interest I recall espe~ially 
J • A. Katili on the Indonesian Island Arcs, and R. P. Koesoema.dihata, who 
presented a paper on offshore Tertiary sedimentary basins between Java 
and Borneo , giving a wealth of stratigraphic detail released by the oil 
canpanies, and well illustrated by 'clear profiles. It . would appear that 
the oil companies in Indonesia are' following 'a very enlightenec:l'policy 
in releasing information to the scientific: community - a stage which is 

,', just beginning (as far as offshore results are concerned) in Malaysia. 

I understand that the leader· of the Malaysian delegation (Professor 
S. S. Dhaliwal) presented an invitation for the next Congress' (in 1975) 
to be held in Malaysia, and that this invitation was considered by the 
Council with appreciation. Although it was decidedthat the next Congress 
wiil be held' in Vancouver, the succeeding one may' ~ll be in Malaysia. 
This would be appropriate, as l'1alaysia has yet,' to be the venue of a 
Pacific Science COngress, and has much to contribute, as ,~. host. 

N.S. Haile 
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II 
f -:: • ,' •• '.:; ',:, • '.... i· ... 

,: "'::":,:'The'ernphas.is'''ofthe' geology sections WaS predominantly on the' new 
g~lobal teetOni:cS~,Eventhe D4symposium was so o:riehted, and it was' 

:mtet'esting'to 'fincl:.'that:mi.ning geologists 'cUso'were trying' -' not'·' ' 
always:with,great"successr - to fit the'regional schenes of 'hUn era Ii-

,": zation mto·t'he plate tectonic theory;' 'In partiC\ilar severcii"spealCers 
,drew attentiOn to'the Circum-Pacific' ~ipOrphyry copper l1ifuermsation" • 
'!his discUsSion:was initiated by Dr K.C. 'DUnham. Dr S~:Ishihara ga~ 
an:' interesting paper relating: tin, tungsten, and rOOlybdenlin rii:U;ieraf{~ 
zation to' tectOnic' zOnes: in' Japan and the Americas ~' ':-:"';'; "~i :-'.',~j 

. .. .'",: . .' ~- .. ' .' ? 1 ; ~ : 

I JIllst agree with Professor Haile's remarks that the organisation 
was' not always' as /good:-as one' would desire. ' ,Chainnen 'we~ r~ly in, 

~', aOhtOOl and many ',papers , which 'woUld have bE?nefited :fran brevitY,',were 
;aliowed: to'drag:'-on to boredam~;I feel strongly thatmscussions'ai:e:, 
usual;ly,: the'most :iJhportant 'pa:rit of 'a 'meeting, so it was a' pity :th~t:',' . 
:.scime·.:chi3irrteh.'ldid'"·not,· appatilii1!ly ,"hold ,this opiniOn~'-:"In the"se'ssion 
,whiclf;l:--c1iaired:·there was"always"at least 5 and Usuillynea:ret' 10'::·· .. 
mirtlrtes' -'left f~~ discussion'~" 'ruthoUgh'admi ttedly this w,i;iS -a:Ci'illeved Orily 
by ruthlesS time-'1<:eeping, inVOlving, the' ~ringing:'of bellis',- ~d ethel:,.' .' 

\.'suppressive,.:measurel?' ., ~ I, .' ; "'" . '. ..: ',,' ," ", ;:,.: .•.. :':. ".;,,;'~: '.' ',: :', :1 1
) 

:-'. ...' .' . 

. . . The most fascinating symposiUm fOI"'Ire was:·D5:arid ''it':was ~gh1ighted 
by excellent presentations by the Green b:rothers - T .H. and D.-a. - and 
A.E. 'RingwaOd." :Theitf~cOmbined worle presents a"tertable 'hYPothesis, . 
based"an eXp'erirnerrl!ai:petrology, for the driving: nechaiii~lr(f6f s~';' 
ductionandmantle' .convectiari. ". '1, . -,. ',::;' ,'-c'.· 'y , 

.,,' .1 : !. :,': ~:: '. :'.; .. -. . - .... ,. .:.~1<'·~.'· -;'.' 

'The;Y1eakne~ in' the:: new global tectooicsfs 'that the~ 'is· ·riO:·' . 
:niechenism:for : the emplacement of Ultramafic' bodies into :the crust~; ; 
'Y.etwe 'had €Xee-llently Cldcuriehted· Cases' 'Of : large tiltrarnanc niantle:: .~ 
sliceS. thrtist; far example' ~ 'over the ':North East. coast of -N~w :Guirie'a ' . 

. :.(Papua)/ " ,,:.:,,'.'. .:,'. ": .. ,, :-.' ."."', ." .. :- .. 
, '.', •. j... :.:.;. '". .:'" ":" ':' ~.> -: " . ~ t', : :'; : ..; 

; ':.The Pacific' Sci-erice COngress·can now .. 110 'longer' find a ·tmifyirig· 
~, . Sphere of interest whicfu 'can sucCessfully bringtogethef:'bioiogists', 

,geologists'; isbdib16gistS', etc.·:·. 'This 'was not: a Congress, bUt a grouP of 
<separate ; and: distilict', symposia which did not need ·to:be';h~ld'simUi:' 
taneotisly. . Indeed, even ·wi thin 'the geological group: one was contmually 
aware of a fundam:mtal dichotorry: rrtar'ine geologists. and geophysicists, 

:,;"who' have largely been' -'responsible for the new global tectonics theory 
'are not .at -hdlte: on ,the: lahd. 'They talk a different language 'fron the 
traditiOI'lalland-base~·geblogists. " ,'::-' .. 

. :t. ~.", .. j" .: Y':.;':: . }~I' .," " . 

I 'cane away ,'from/the: Congress with one most iiripOrtarit 'impression -
that we ·know sb much 'aboUt the continental crust yet so little' abdrt: 
oceanic crust, yet i1:; 'is fiiam the oceans that the new" globcii 'tedtbrii6s 
has been postulated." It is hard, if not impossible, to fit the large 
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amount of data mown about the continents into the ocean-based . plate 
tectohictheory., . rha:ve strong doubts if pre-Tertiary orogeriic:' b¢l ts 
can ever be reconciled completely Hith the plate.;.,tectonic theory. ' And 
of course it is possible that pre- l'1esozoic geosynclines and oroglnles 
should not be fitted at all . 

This is an exciting era in geologic thoughf ; and 'the Pacific Science 
Congress did manage to C2.pture some of the excitement . Accordingly it 
must be classified as successful . 

C. S. Hut'Chison 

GEODYNAt'HCS PROJECT 

The Geodynamics Proj ect is an international program of research on 
the dynamics and dynaIT~c history of the earth Hith emphasis on deep­
seated foundations of geological phenomena . This includes investi­
gations related to movements and deformations, past and ' present, of the 
lithosphere, and all rele vant properties of the earth i s int~rior and 
especially any evidence for motions at depth. The program '-is an inter­
disciplinary one , coordi.11ated by tne Inter-Union Canm:i,.~s;ion on . Geo­
dynamics (lCG) established by International Council' of, Sd_entific 
Unions (rCSU) at the request of International Union of Geodesy ' and 
Geophysics (IUGG) and International Union of ~.eologiQ.9.l S9i~nces (rUGS) 
with rules providing for the active partic:1pation of ,all ;i.ntereste<:i . 
rcsu Unions and Comwittees. 

The principal task of the Geodynamics eominission is to promote and 
900rdinate international and i.iiterdisciplinary research and .cooperati ve 

. :prograrns related to::,:tpe ,Geod~am:i.cs Project . . ' Many . aspects of the .Geo-
. dynamics Project wili ·~ 9ave . :i,nherent technological and economic advantages: 
the Geodynamics Commission will seek and encourage programs that h~ve 
these advantages, especially for the developing countries. 

" 

The Geodynamics' F);'oje<;t is focused on movements at . the surface and 
within the upper portions .. of the Earth j S interior. 

A major part of the geodynamics program will be to further under­
standing of the relati?ns among . forces., prc;>cesses .. and geologrr.c : structure . 
Working groups concerned with these areas might be geographically 
oriented as : 

(a) Western Pacific 
(b) Eastern Pacific , . 
(c) )\lpine-Himalayan System (Tethyan) 
(d) Continental and Oceanic Rifts 
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. ' .. Regional, groups would also be appropriate for cansider:ing many 
aSP$Ct:;;, . of .this . part, of theJ'!'OgraIri. These could coIIlJIlUIlicate thrOugh 

.'worldng groups'r .. cPi1eer;ned with: ":,. ,,: : .:;'. .. . . . 
'. ." I. . .... . . .. .. '. '.' . 

(a) . Paleomagnetism and . its implications ~. past' mo~~ts·. 
(b) Geological correlations of rifted margins. 
(c) Igneous, metamorphic and tectonic relationships in orogenic. 

belts~ inclu~g,.the role of the ophiolite suite. 

A work:ing group for the Western Pacific has been set up under the 
Chairmanship of Professor Riki taki of Japan. Professor N. S. Haile of 
the De?pa.rtnent of Geology, University of Malaya, is' a nember of this 
workirlg group, and invites any suggestions as to possible projects which 
could be included for the Southeast Asian region. 

- NSH 

NEWS OF THE sOC+E'IY ,~ , 

Meeting.of21 September 19'7i' :' A~l'Z~!, Crawford 

~ochroh0logy of India and Ceylon,with reference ·toContinental 
Drift in the Indian Ocean'.:',' ':. . , ..' .... ,. .. '.. . 

i ', .... ~: .I 

Dr A.R. Crawford,' Senior Rese8rch ·Fellow, Department of Geophysics 
and Geochemistry,. AUStralian NationaIUniversity, Canberra, addrnssed 
a neeting of 32 members, with the President, Dr D. Taylor, ,in· the chair, 
on 21 September 1971, in the Depart:IIent of Geology, University of Malaya • 

• ~. '. '.~. .t • ' -' ~ 

Dz'I' Crawford described some·-of his .. recent work :in,:. geochronological 
. dating· by the Rbi Sr method, 'done~ an nearly 400 specimens of Pre-Cambrian 

. " : . rocks' of Peninsular India, and· ceylon, collected by him in cooperation 
w~·the Geological Surveys. 

One of the aims of the research was to provide evidence to test 
.: the hyPothesi.s that the West Coast of Australia and the east coast of 
India and Ceylon were in .close proximity before the break up of Gond­
wanaland. 

'. In ~asthan and &n;deJJ<hand,·. northern In~a,a' general succession 
was estab shed as under. .... .' . .' . 

8. Pegmatitic intrusions 
7. Granite: 
6. Granite 

Age (m.y.) 
. : 

750~·" 1000 
1650 



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

5 • 1£l}1i System . 
4. G!;>a.nite . .' . 
3.: .. Arav4U System 

.. i . 

. .'. : .. ~ : 

2. : .' ~undelkhand and Berach Granites:" 
1. Pre-~rian sed~ts .. ..... 

15 

.. Age (m.y.) 

',. " 

. : .•.. -190d.- 2100 
.' ,':.: "..: ". : . 

'~550 

! .... 

The. Banded Gneiss ~lex of. Rajasthan contains' cOmponents of ages 
ranging from at least 2000 to less than 1000 m.y. These dete~tions 
showed that the Precambrian in Raj asthan is mu~~ older than previously 
sugge$ted. They confirm the antiquity of the Bundelkhand-Berach craton 
suggested by field studies, and disprove its derivation from Aravalli 
System rocks by grani tization. . 

. . 
The Vindhyan System of India proved difficult to date, but was 

shown to have a base wit~ an age of at least 1200 and possibly 1400 m.y. 
The underlying Gwalior Serie$ ~I? between·.1pOO and 2000 m.y. , whereas 
the Bijawar Series is much older: at. about2500~.y. P~ecmagnetic 0 

interpretations, based on previous very different age estimates, requires 
revision. . of:.':" •. 

'", " ~ . ~ 

In southern India the Peninsular Gneiss of Bc3i1galore" -Was meta- . 
morphosed .2590+40 m.y. ago,: and. ;muon··'~?f:· the Peninsular Gneiss in Mysore 
is of this age-: The oldest rocks mea$ured ~re £::rom Kerala;. Where' ages 
of 3065+75 have been obtained. . ..' '. . ... 

The granullt~-·faoies., ~and $eries of .ce~traI. Ceylon, and the 
Kataragama Corrplex of Southeast Ceylon were "metamorphosed more than 
2000 m.y. ago and probably contain relics of earlier metamorphism. 
Ther.e. is evidence' o.f at ,least one period of chamokit~ -formation,. at 
about 1250 m.y. The Vijayc;m retrogressive metam:>rphlSiI\.·.ended by 'abOut 
1250 m.y. ago. The high level Tonigala granite of the 'northwest gives 
an age of 985+ 30 m. y. older than the oldest date obtained from this 
granite by the K/ Ar rrethod. 

The results of this reconnaissance survey enablecf a prel:inrlnary 
.'; ,broad Oeline.at:i,.pr:l. of geochronologic zone.s of ·.the Precambrian of the sub­

continent: ~to .'):)e'. made.· Various correlat:ipns ~-i:h weste~Aus~a had 
,. been atteriij?ted::·:qii the baSis bf these data,. but independent l~l?, of 

evidence, nanely p4eomagneti9 studies, indicated that i~ ... Wa.s m-~ly that 
.' !. ;., .• \-India· .and. Australia ·:were:rather wiqely separa:ted in tb:e MeS()ZO~C,; :and 

by implication the proposed c~tin@ri:ty in ~e Paleozo£~;:~¢ P;recaIDbrian 
was less likely. Du Toi t' s earlier reconstruction, which placed India 
between Africa and Antarctiqa, l).OW seems rather JIO~:2~:'!~;?~,·:and is 
being tested. 

o. • •• " 
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In answer to numerous questions, Dr Crawford emphasized that 
radiOmetric' dating of individual sanples haphazardly collected was 
likely only to lead to obfuscation. Except for samples well enriched 
with.radiogenic strontinum, confident results cOUld only· be obtained 
where' a senes of specinens from the sane coeval unit, with varying 
Rb/Sr ratios, were determined, thus enabling an isochran to be drawn 
accordirig to Nicolaysen' s method ... :.' 'A1 though the' actual detenninations 
were made by sophisticated mass-spectrOnetric analysis, the investigator 
should not be just an "instrument fanatic", as the selection of suitable 
samples anq lnterpretation·.of·.the ~sults required a knowledge of 
"ciassica1" geolOgy preferably canbined with long field experience • 

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

. :'. Sanerefetences to relevant papers by , ... Dr Crawford are· listed 
below: ' .. :,": .. . -. . . ". ,'. '.:. . . 

Crawford, A.R. India, Ceylon, and Pakistan: new age data and com­
P~~F1ti:"Nature, . 223, 5204 'pp.' ::380-384, J~y .. ?6., 1969, (1493)* 

. '" . . ., .... :.:' . ; f· ~ " 

.. :;'1.': • ,", ' and R.L. ·OliVev .. ·:.:JI'he Precani>rian.geology:.of.~CeYlon: 
. ~ speci~PUblS. Geol.· Soc.:;AuStralia, ·.2, 'pp,,': 283-30.6",.1969·. (1~89)*'! 

...... ~~ .:,1)'/;:.'. .. '.:.;'~': . . : ',; _ ..... ; : t. ':".' ".:' .' ",' .: .,- '. " . • .:.:: •••. : •• '.~. : .t.: : .. {': . ' ... : 

-----=--- Continental drift and uncontinental thinking: .EcOnomic 
geology, 65, pp. 11-16, 1970 (17~3)* 

.: : .' .: " ,:. ~ .;,' • '. ~., t.' ::. "':' ",§ i;; :.' .•••. ,,' :~ , :,' , , ,!. " ,:. i ," .: . .. .•.. . 

;' '.': ;.,. ,: Precambrian geOChronology"'of . Rajasthan .~& BUrldelkhand, 
. Northem'India: canadian Jour.··Eart:h, =SCiences', 7.; '~1, 1970· •. ':. 

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

~_:--~~ The age o:f the Vindhyan. System of Peninsular India: 
., .. 'Quar:t.:. JoUr. ·Geol. :§Q£. :LOnd.,- 125·,.:pp.351o-371, 19.70~ .'. 

, .. • '. . ........ ...:,..... ~ '\ ! "'.' ' . . . . . ' .: ' :~ .:, 

.. " ::~ i" .. ". . . . ! !.: ,', . 

, *~fed ·to··'refere#ee number' of:reprmt· in the .1G.Cl1IIp6 Reciding·Roan:·, 
::.i··Depart:rieht-·of· Geology ,UniVersity 6f'~a .... 
• .;.j..... • .;. "'1' ~','" '. :' -:. ..... . '" ... 

I.' .. 

, "~" !~: .' :.:(.:-; 
. Bibliography 

: •..•. , .,'!:.:. .• ' .' . ::" •.• ' . ! " .. " 

. :;;:'. ::;:: ,fui D.J".' 'Gbbbett and Dr·P;H. Stauffer~··planning to caht1:nue with 
·)·"the·;ptep~ibn ·of· supplenents"io the BibliographY"and Index of;the . 

eebl6~t··Of··weSt:,Mcti.aYsia·and 'Sing~~, They would appzeciate,receiving 
',. : oftprmts" of :·an,:]' publications. of,' Soal.e~ 'neumers~ inc:luding. maps, and 

: titles<"apd' repoSit6t'ies 'of anY":unptiblished' reports ::which.. the· author. : would 
.;,:' .. ':iil<e: to be'-included::mthe ·bibliogI?ciphy. '. '.' '.:.;" . : ... ,.... \'! 

~. '.~".! :.. '):.:. .;': : '.,:' .... ,' . ~:"'.~:' ~...' '.~ .; :: .. ,' '. ,. i • ,,: l " '. f. .: .. , 
"! .' '. Kindly send' offprirtts:'artd/or information to: ;'::.. . "", ., 

Dr D.J. Gobbett Dr P.H. Stauffer 
Sedgwick Museum Departnent of Geology 
Downing Street and/or University of Malaya 
Cambridge, U. K. Kuala Lumpur, MAlAYSIA 
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Cooption to Council 

Resignation of Assistant Secretary/Appointment of New Assistant 
Secretary. 

Mr A. P. Ng has resigned from' the post of Hon. Assistant Secretary 
of the Society·as he is on transfer from Kuala Lumpur to Batu Gajah, 
Perak. HI' A.P. Ng has been the Assistant Secretary since the beginning 
of this year. The Council has recorded its appreciation of his valuable 
contriliution in running the Society during his term of office. 

Dr C.H. Leigh of the Department of Geography; University of Malaya, 
has been appointed ·as the PDn. Assistant Secretary with 'effect from 
1 September 1971;'" 

Two new Commi.ttee rrembers were co-opted into the Council of the 
G. S.M. for the rest of· the year. Enche Nil< V.IOhamed was co-opted with 
effect from. 1 ,. September while Dr P. H. ' Stauffer was co-opted from 21 
September. . . . . 

Membership c. 

The following have been elected full members of the Society: 

Dr J arres MacGregor Dickins 
. 'Bureau of Mineral Resources, Geology & Geophysics 

PO.· Box 378, Canberra City 
AUSTRALIA 2601 . . 

Dr K. R. Chakraborty 
Jabatan Geologi 
Universiti Malaya 
Kuala Lumpur, MAlAYSIA 

Mr' Pen Nurtjahja Wahju 
c/o P; T. International Nickel Indonesia 
POBox 143, rvIakassar, L\lIX)NESIA. 

Elected from student member to full member : 

Enche Nil< !t'ioharred 
Jabatan Geologi 
Universiti Malaya 
Kuala Lumpur, VlAlAYSIA 

~ . "/~. 

. I 



18 

Elected as a student nember: 
. . 

~:'. :~:.:;: ~ed ~'sh~ikh ~hoor 
Jabatan Kajibumi 

c':,' 

• • '1'&.:: .! 0' ',_':' •• 
.:.,.;.: .. J'.. .. ,' Vniversit:i, Ke1;>angsaan" .. 

.• j" Kuala Lumpur:i MAlAYSIA 
. \ 

.,: ••• t 
',: " 

.. ,:'~ ':~". ';. .. ' .. - "" .~.", .. 
'.' }tr1. Rabinder $ingh 

. 6 Jalan Aitken 
Off Tambun Road 
lpoh ,'. Peral<, MPJAYSIA. .::. 

: ••.• ;.' : .,', '0.' '. . :. " ;. . . .' ~ :.j '.:: I : 

':::~ Beh· .cheng Aun .... 
73 Jalan Dato Chan SWee Ho 
lpoh Gardens, Ipoh 
Peral<, MAIAYSIA 

Mr H. T • L. van EYk 
Wisma Damansara, 2nd Floor 
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The following members have resigned from the Geological Society 
of Malaysia: 

1. Dlche Abdullah bin Ismail 
2. Mr S. Gopalapillai 

Addresses unknown 

The Secretary has been unable to contact the following members and 
would be grateful for any information on how to reach them: 

Dr Thomas F. Weaver (fo:rnerly of Faculty of Agriculture, University 
of Malaya). 

Mr J.R. Fletcher (fornerly Quaker Lodge, Somerset, Dlgland, UK) 

Mr Robert H. Cook (formerly c/o Geological Survey Office, Johore 
Bahru, J ohore) • 

Annual Fieldtrip 

The Society, in conjunction with the Dapart:n:ent of Geology, University 
of Halaya, is planning to have its annual field trip on the 6 and 7 
November 1971 to Singapore and Johore. Places of interest to be visited 
include the gabbro masses in Singapore and the bawd. te mine in South 
Johore. 

Interested members are requested to write to: 

Dlche Nik Mohaned 
Dapartment of Geology 
University of Malaya 
Kuala Lumpur 
l"lALAYSIA 




