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GEOLOGIC NOTE:s

Curicus Inclusions L.%‘;Blljlf_ll_ Cf Spi'lillkjl ite in Stonni te
H 7 7
from Th‘}d{&, Perak

K.F.G. Hosking, University of aloyo.

Recently the writer hed the priviledge of cxemining, in pclished
secticn, stennite-rich material ccllected frem Tekko, Perck, by
ir. G.H. Teh, The lodes of thic area, from which the specimen in guesticn

was cullected, heve been described earlicr by Lecw, Hosking ond Teh (1965).

The stennite, which constitutes mest ¢f the sccticn, appears to
be the 'ncrmal' voriety and to consist of 2 mosuicd fairly lorge crystols,
However, in the stonnite wre o number of intorcsting inclusicns of verying
size, shape and minernlecsic compesition and it ie the chorzcoteristics of
these, and their genesis, which warrant the writing of this ncte.

The majerity of the inclusions consist of sphalerite,; but a2 few
small ones of virinkle shape are composcd of chalcopyrite, or o brilliant
white metallic mineral, which mey be kobellite, but which; in any czse,
is identical tc the species ncted by Romdohr (1969, p. 546) in stannite
from Wheal Rock, Cornwall, ctc., but which he wes unable toe identify. On
cocasion; alsc, smell compesite inclusions consisting cf chiclcopyrite and
ephalerite, chalcopyrite and the white species, 2nd 2ll three species are
t¢ be seen,

Commonly, large inclusicns of spholerite, whose forms zre, on
ocecasion, reminiscent of Chinese chorocters, ccour (fiz. 1), -nd in the
adjocent matrix small inclusicns ore common.  Such “Chinesce choracier’—
type inclusions cf sphalerite in stmnnitce have never before been seen
by the writer nor d: they appear t¢ hove been described in the literature
Slgsewhere compuratively long brains of gpholerite inclusicns are in
cvidence. These inclusions possess many different shapes but renerally
¢nch bedy is scmewheat elongated in o dirccticn parallel t¢ the long axis
of the train of which it is a member (fi.. 2).

Locally, small sphaleriic bodies, of a variecty of shaopes, zre
crientated zlong the stonnite grain boundories (2 fact which is most

clenrly revealed when the secticn is cxomined between portly crossed polors)
(fig. 3).

Yoty

If this werc all the secticn and ¢ offer it might be cencluded
thot 21l the inclusions in the stannitc were exsvlution bedies. However,
nezr the periphery of the section are severzl large masses of sphalerite
which contain smell inclusicns: mest of these ire chalcopyrite but o few
arc stannite, (Breccisted missive cnssiterite, which was devosited bofore
the sphalerive, alsc .ccurs loc:lly necr the periphery of the sceticn
but will not be discussed further as it is not rclevant tc the problem
under review.) Projecting from the largest of these sphalerite bodies
iz on elongete ‘horn' whese width zpproximotes to thot of the troains of



Fig. 1—Chinese character—type Sphalerite

inclusions in Stonnite (st)

Fig.2—Inclusions of Sphaierife
in Stannite




Fig. 3— Sphalerite - inclusions orientated b Fig.-4#~'E0rly'-Sphelerite (sl) showing features
along Stannite grain boundaries which suggest it is being replaced by Stannite (st)

280 U

(Al figures are tracings from microphotographs )
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sphalerite bodies ncted earlier. In addition, these large peripheral
sphalerite messes, some c¢f which are completely surrcunded by stannite, are
locally clearly embayed and veined by the tin-bearing sulphide (fige 4).

From these observatiocns it may be ccencluded that the trains of
sphalerite bodies may well be relicts formed by the segmentation of horns
of the type ncted abcve during their prcgressive replacement by stannite.
The large Chinese character-type inclusicns may be true exsclution bedies
with a comparatively long histery of growth similar to that of sphalerite
stars in chalcopyrite (Ramdchr, 1969, pp. 527-529), but, cn the cther hand,
they may be relict features. That true exsclution bodies occur in the
stannite is supported by the virtual lack c¢f 'white mineral' in the
sphalerite but much more particularly by the local accumuletion of
sphalerite blebs clong the grain boundaries.

From these observaticons whot can be concluded cecncerning the genesis
of this ore? It seems certain thot iron-rich sphalerite, with a sufficiency
of copper and iron tc¢ permit the generaticn c¢f exscluticn bedies =s the
temperature waned wos deposited some time after cossiterite. This was
followed either by the incursion c¢f components capable of depositing the
stannite and its exsclution bcdies withcut local additions, or by components
that could lead to the develcpment ¢f the stannite and its-exscluticn bedies
if sphalerite were assimilated. Such assimilation, even on a mcdest scale,
would dcubtless prcvide all the ingredients for the sphalerite and chalcepy=.
rite exsclution bodies and might well contribute further iron, zinc and
copper whichk might be incorporated intu the lattice of the stannite., The
writer believes that the latter hypcthesis is the mcre prcbable as it goes
far towards explaining what happens tc the sphalerite components which,
judging by the distributicn of what he believes to be trains of relict
sphalerite, must have been liberated in considerable quantity. Further
gupport for this hypothesis lies in the fact that in the writer's experience
stannitce never contains exscluticn bodies of sphalerite unless earlier
sphalerite is alsc present in the cre, '

Apart then from the curicus shapes of some of some of the sphalerite
inclusions, the secticn under review merits 2 ncte because it clearly
demonstrates, as Ramdchr (1969, pp. 170-200) has pointed cut, that on
occasion it may be extremely difficult to determine whether cbserved inclu-
sions (particularly if they are of iscmetric species) are relict or exso-
lution bedies. It possesses a further distinction in that it, unlike sc
many polished sections of cres, gives a real clue as to the possible fate
of icns liberated during the replacement of one minercl species by
another, '
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RiZPORT ON KUCHING DISCUSSION MugTING, JULY 27-31

The Society's week—long Discussion lceting, held in Kuching,
Scrawok, from 27 tc 31 July 1970, was o cunsiderable success. Attendance
fer exceeded criginzl expectotions, with 68 _egistered participants,
znd members seemed to enjoy the discusgicns anld field trips. The large
attendonce wos due meinly te the unsxpectedly sircng interest from the
petreleum indusiry, with cil cumpony geclcszists ooming from ss far as
Bydney -nd USBA fur the meeting. The meeting wos useful in providing an
opportunity ftr informal discussicns among geclegists concerned with
petrcleum expleraticn in this reciun. For many it wos thulr first
chance to meet cne zncether ond excheon,ce views.

The indcor sessions on "The geclogy of the Sund: Shelf cnd ihs
environs' covered the 27th 3tk of July. The mceulng wes formelly

AN £

cpuned cn the morning of the 27th by the Hon. Mr Stephen Ycng, Deputy
Chief Hinister of Sarswak. In his remerxs, Mr Yong eﬂphwulzed the State's
great interest in the cconemic petential of the coffsheore shelf seas
edjoining borawek. Fellewing the opening ceremonies, o paper by

N.S. Hzile cf the University of Ealaya on Y"The geo lctg of the Sunde Shelf
between Bornec and the Maloyon Peninsule™ wos read for Prof, Haile by

P.H. Stouffer. This interesiing paper presented ncw dgta on the geclogy
of the shelf snd the islonds in the Scuth China Su“ and offered chserva-—
tions on the structural rel:ticnships of the islonds ond Bornec,

The other pepers presented on the 27th dezlt with specific aspcots

of the geclegy of the Sunde Regicn. C.H. Kac, Principal Geologist ¢
the Geslogical Survey in Sarawek in bis "Introduction to the éeolu, tf
West Sarawck"™ geve an cutline of the complex c~nd far from fully resclved
stratigraphy mnd structure of the orea. This talk previded a geed
preview ~nd intrcducticn to the field trips held later, K.M. Leonz, of
the Geclogzical Survey in Kota Kinchalu, spoke on the "The pre-gecsyn-
clinal rocks of West Saboh". He descoribed smell inliers of schist and
gneiss, similar t¢ the "bosement?! rocks of Iiast Sabeah, which cccur near
Mt. Kinsbalu, ond supgested thot 2 crystelline basement of such rocks
mey extend under the thick cover of the Bajang Group in the Northwest
Bornes Geosyncline. FP.H., Stouffer of the University of Malaye presented
. paper on "Depesitionnl directicns in the Platecu Sondstone Fermation
of West Surtwak”, The crienteticr of cress bedding in creas north, west,
and scuth of Kuching indicate thit the scurce area for the Plateou
Sendstene was te the acuthwest -nd solsc sussest & palecgrogsraphic trend
extending northwestwzrd intoe tiie Scuth Chinz Sen toward the Notuna Isl:nds.
L poper by D.S. Dhillen of The lnzlytical Leberatories cn "Deposits of
fereminiferal tests off the Pohang River estuary, enst coast of West
Mal@ysia, Scuth China Sea® was read Ly Margaret Long. 4 traverse normazl

the coast shows marked chonges in battem sediment and abundance and
type of Forominifera, with salinity end sediment type cppearing to Lo
the main contrels on the distribution of the Foraminifera.



In Tuesday's sessicn, July 28th, P.H. Stouffer presented o second
paper, this time cn "Sc¢me speculaticns con pre-Tertiory pulecgeography in
the Scuth Chinc Sen roicn®, his paper pointed cut thot the ceclogy of
lend =reas adjcinin: the Scubth Chine Sea requires the now submerged shelf
areas to hove been the site, at varicus times in the past, of uplifted
lond mosses and deep marine arcas. Subsurfoce information acquired by
petroleum explorztion componics should help unrovel the geclogic history

f the regicn, which is probebly quite complex. Follewing the paper; twe
pepers on the use of seismic methicds in cil exploration were Dr Qenteﬁ,
Helis Cuerts c¢f Brunei Shell Petrcleum Corp. spcke on HiThe seismic method
28 on explorcticn tocl', ond W.R. Cutton of Gecphysical Service Interna-—
ticnal traced the route Y"From seismic data preeessing t¢ geclogical
interpretsticn'. These twe popers gave o full acccunt ¢f modern sophis-
ticated seismic techniques,; which now invelve cxtensive use cf computer

yﬁtcms. Guertﬁ' paper wos an cutstondingly lucid presentotion cnd one
of the hizh peints of the symposiwn.

n the cvening of the 28th of J oll participontbs were e -
On the evening of the 28th of July, 21l participonts were cnter
toined to o dimmer at the Lurcro Hetel in Kuching. Host fer the dinner
wes the Shell ;rﬁup of compunies, with the HMoncoger of Shell Sorawak
Berhod in Miri, Mr Boersm:, presiding, Shell's genercsity made the
evening = thercughly enjoyable ccocasion,

The 29th, 30th ond 31st of July werc taken up by three cne-day
field trips tc¢ creas neor Kuching. The trip on the 29th exomined the
Bou aren in the merning cnd cutereps a2leng the Bow~Lundu road in the
2fterncon. In the Bew srea, visits were made to the Bukit Young Geld
Fine ond twe small snfimony mines, in cne of which deposits of native
arsenic rre found along: withh stibnite. Fosgilifercus cuitcrops of the
Bou Limestone Formotion were ~lsc cxamined. The cutsrops cn the Bau~
Lundu Rozd were in the Pedowen Formotion and the cverlying Plateau Sand-
stone Formotion. These showed the tronsiticn frem the morine slope
depesits of the Pedaowan Formoticn te the fluvinl, deltaic; end littoral
merine depesits of the Plotuecou dstune Formo tla“, but provided no
evidunce cn whether the centoct wons o conformakle one or nct.

=]

The ficld trip on July 30th covered oreazs near Kuching town nnd
a2long the Penrissen znd Bau Rocds. In the co¢rning porticipants examined
vatercps of prL “Trizsaic oarb:naCu;us phyliite, 2 microtonalite of
probable Miccene age ond ex expesures of fossiliferous Bau Lime-—
stone Fermoticn ot the Poh K uorry, where some sholes of the Pedowan
Fermotion also ceecur, proebol foult centnet with the limestone., Just
befere lunch, a visit wos no o and Doyok leonghouse at Kempong
Benuk, which nllcwed P“Tthlp““ s tc sec this charccteristic Berneco style
of notive architecture and sccicl cerzaniz-ticn., In the nfterncon, two
exposures of the Pedowon Formstion were cxamined, Cne showed pelbbly mud-—
stones and slump breccics interbedded witl normal shales and mudsteones,
The cther, o leorpe double roodeut .n the new Serian Hood by the new round-
chout at Mile 7, contains shales ond sandstones of the Pedawan Formation,
intruded by porphyry dykes -nd sills, and unconfermably cverlain by

D




Fleistocene gravelly alluviun, clge fills scvernl Leoutifully
displayed channels., The Pulewar sed 1mbnrary recks there show a variety
¢f sedimentary features, including scle merkings, shole-chert bhreccics,
plant fragments, shell debris in scme sondstones, and o number cf

armered mud- uulls. % ole on oextremely inter ubtln expesure and members
of the trip were fertunsice to sse it now, o8 cuiting in scft recks do
not last long in this climnge.

1 the 3lst of July & becot trip wos mode Ly cvernment launch
duwn the Ssrawok River from i c tv Peninsulc cn the coast.
During o rothsr brief ¥ oof iezcruorters ot Telek
wsam, porficipants were ab weclient sec—cliff ex—
pesures of Plotezu Sondstone k here rather uniformly coarse-
srained and cress bedded. sven bock time off 4¢ run
up ¢ @ high point of the Dh"&uu“:wg

mheae three field trips werc well—uttended, 30 to 40 members
porticipating in each, and they provided scme intrcduction tc the
rccks of West Sorawak in the field. Numercus crguments over the
interpretoticn ¢f featurce scen were intercesting and lef't many quesiions
unresclved,

On the lost evening, July 31st,; the Scciety held = dinner for
porticipants &t the Loke Regstouront iz suchlng. This pleasent ccezsion
rcunded off the week's nctivitics.

411 in 211, it wos a very successful mecting, The formal
progsram of papers was brief and o bit thin, but the infoermal discussicns
and get=topethers, 2s well as the field trips? made it & worthwhile znd
enjoynble week., The S:c_gtv is bftfbﬂbly reteful to o1l whe helped
moke the meeting the success it weos. First o’ feremost, cur srotitude
must be expressed t¢ the cempanies — JGIPF ESS0, Gulf (”hrllan&), Gulf
(8.%, fsiz) ond G.S.I. — whe gave genercus finaneial support, enabling
the SuOlet} to subsidise fronspeort between Singapore ond Kuching, and
allowing moere thon o dezen undersraducte students Irom the University
¢f Malaya tc gsttend. Without this suppors, it is safe to soy, the
meeting would not have been poagsible, Thmnks are olsc due  to the Shell
companies, for their splendid hospitzlity cn the Tuesdoy evening. Varicus
offices of the Sarawnk Government _cve azssistance: The Deputy Chief
Minister, Mr., Stephen Yony, kindly cunsented io rpen the mecting; Nzlic
Melaysia, Sarawnk, mode the facilities of their Studic 4 avai 1“;
at nc charge for the indccr sessicnsg the Information Office lent the
Society visuzl 2id equipment; ~nd thu P“inulpgl Geologist of the
Gevlogical Burvey, Sarawak, Mr C.H. Kho, nct only mode oveilakle the
Survey's offices for the Registrntion cn WHWenday, but olsc helped in the
planning and preporaticn of the meetirng in o thoussnd woys. The British

Council lent an ~verheaod projector.

as o result of the Kuchings meetinw the Sceiety now hos o better
idea of what is pessible, It is h_gud s epe b this type of Discussicn
Heeting, perhops on an acnnual bagis, ond with locaticns in voricus major

towne of beth Bost and West Ha*ﬂﬂsian
&y
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abstracts of the papers presented ot Kuching, with the exception
¢f the twe papers on the snlsmic method, zre appended with this
Newsletter

~PHS ~—

OTHER RuCH

MEETING OF 22 JULY: R.E. STANTCH

o meeting of the Scciety was held ot 8.00 pem. cn the 22nd of
July in the Geclcgy Deportment, University of Hzleoyoa. Mr R.S. Stanten,
formerly Rezder in Gecchemistry ot Impericl Collsge of Science nnd
Techncleogy, Londen, addressed the meeting on the tupic "The cclorimetric
determination of melybdenum ond tungsten',

The President, K.F.G. Hosking, introduced the zpezker, whe is well
known in gecchemistry for his development of the ropid metheds of onalysis
such os thouse he deseoribed in hie talk. HMr Stanten cutlined the metheds
used for melybdenum -nd tungsten in some detail with ottenticn to the
procticol difficulties scmetimes senccuntered and how to overceme them,

He peinted wut thot the coleorimetric methods are still much used for
these twe clements because the newer 2tuomic shscrpticn methods do not
work well with them.

nhout 4 m#”?“rs ond pucsts attended trhe meeting, =and there wos
(55 J
considerable discussion, moinly on the procticcl protlems cxperienced in
applying the metL;dm to matericls of different compesiticon.

- PHB -

MuBETING OF 171 SEPTEMBZR 1970: PRCFLSSOR B, SBIBOLD

4 meeting of the Scciety was held at 2.00 p.m. on the evening of
the 11th of September, inn the Cecloyy Department, University of Lalaya,
Kuszle Lumpur. The President, Professcr K.P'.U.Hosking, introduced the
speaker for the evenin, Profuss v L, Seibild, Directer . f the Geclogicol-
Pzleontclugical Institute =t the University «f Hiel; West Germeny, whe

spcke ©n the topic "The sevloyy of ndjacent sons in arid snd humid climotes®.

Professcer Seibold was on o weex's visit to Kuolea Lumpur sponscred by the

£

Goethe Institute. L synopsis of Dr Seibold's talk followss



it the CGeol. Polecnt. Institute ot Kiel the ~ttempt is being made
t¢ find mcdels in the present cceons for the seulments we find in the
gedlogic cclumn., Hany sediments werce depesited in odjecent seas ber
land masses Scme ¢f the present—doy adjocent ses cccur in the twu
climatic belt lonking vhe o ;rlal zone, Others cceur in humid
both warm (equatorial) cnd ccld (temporcte =2nd pelar).

rdering
o arid
climates,

environments?
sreater than

In s=ri‘
the influx ¢f fresh wat&r from rain and
super—galine, hence denser, ~nd conseguen
toword the deoeper ;cean, while & compensati g londwory cf normeal
sen wober ccocurs at the surfooe. Zxamplescof such seas todoy include the
hediterranecn, the Red Son, ~nd the Persinn Gulf.

flows sut
J_

In humid sdjocent seas, by centrast,; influx of fresh woter exceeds
evoperction. Hence there is sn .utword surfroe flow of less saline (hence.
less dense) wotor, =nd o londwzrd bottom flow of normnl sea woter.

Fcr & humid example we will tcke the Baltic seng for an arid cne
“the Persion Gulf.

The first point to meke is thet these seos cre not rlat on the
boettoms In cdjocent sens there is clways o sill ond one or more bosins.
In the Baltic the first ond must impertont sill is Lesween the island cf
Zerland snd the Donish moinl-nd, In the Persicn Gulf it is the same story:s

there is o sill just inside %he Sitroit of lcrmuz ond twe Lesins, the central
andl western bosins, in side this sill.

3y nanr the entrance
i Dnrt? t for hydrclosy,
nmples ore the

i gsecenc point is th% there is nlways o
and 8ill. The chirccher of i
for ucdlmunuhu_hﬂg for the Ei-:fﬂ ke
Stroits of Gibraltar mnd the Str L actocnically
sensitive zrensy slipght movement here will influence the whele ares of the
sea within, We must remember this in sxomining fossil seiments of adjacent

)
-

BCLB.

content l1ip towerd
ypesite woy in orid
s cof water

|

Hydro
tie bosin from the sill in hweid
cdjocent scas. The gscme opplied
charucter:.&ensity? phosy

humil odjzcent seas the
bottom woter in cltsed bagins is generalily very siaztle, beccuse there is
nc heavier woter e soendin; Irom abeve to ddsturb it. 4 stobie snd staghant
density profile is frrmed belcw the sill depth. In the Baltic, for exomple,

boundary ot o deptlhy of zbout 70 meters
seperates brockish woter frem anline woter below. In the nrid Persion
lf, cn the other hend, superstline cnw therefore dense water sinks from

the surfroe and secks *ke Littem. This flushes cut the bLottom woter and

prevents the fermaticn of good strotificaticn within the woter cclumn.

2 sharp and horizental hy“¢4 g




What are the implicaticn ¢f these differences for the geclogists?

In the humid mcdel thore is abundont oxygen above the pienceline,
but below there is stognant wzter in which cxygen is depleted by zrganic
metter., Hence the bettom water is very oxyzen-pcor (commonly less than 5%
saturaticn) ond often H_S is present, This environment is toxic and
there is little cr nc tenthos, The sediments deposited here will therefore
show ne bicturbaticn. In celd humid srecs there are scme excepticns and
complications produced by the sinking of water made dense by cocling, dut
this deces nct ocecur in trcopical humid areas.

By contrast, in orid =djocent seas, the cverturn ¢f the water
ccilumn brings oxygen frcm the surface, hence there is life at the bcettom
o] [} 7
and the sediments show o great deal of bicturbation, :

These differences in benthos are visible in cores cbtained (undis-
turbed lamination in humid arcas; disturbed in arid areas) and in bottom
phctographs (crganisms, their tracks and burrcws show in arid areas).

dnother result of this difference in bottom conditions is the fate
of orgonic matter cn the bottom, which may be the raw material of petrcleum.
In the central part <f the Baltic, in the Getland Basin, you have very high
orgenic cocntent — up to 10% orgenic carbon. Now the amount of organic
matter in the sediments will depend on four factors:

1. Rate of production
2. Diluticn by river sediments

3. Close ossociation with fine—przined sediments (i.e. absence
of strong currents)

4. Rete of destructicn: high in arid medel, with oxygen ot
the bettom (and scevengers); low in humid model, with
oxygen-poor bettom water and little ¢r ne life,

In the Persian Gulf, the bottom sediments never contain more than
2% orgenic carbon. 4s the surfece water flows intc the Gulf, it is
prosressively impovrished in nutrients,; hence the preductivity in the
surface woters of the Gulf is low. Also, a5 the bottom water flows
toward the sill, it becomes depleted in cxygen. For these reascons, the
highest organic contents in the Persian Gulf =re found in the lower end,
near the sill. 4t first it wos thought this might be simply because '
the sediment si finer there, but compariscn cf sediments of the same
groin size from various parts of the Gulf shows it to be an independent
cffect.

In the Far Bost; the Gulf cf Thailand has & sill at o depth of
about 60 meters, Orgonic centent of sediments within the Gulf is kept
lcw by diluticn, however. In Kau Bay on Halmchera Island in Indonesie,
the sediments have over 2% organic carbon, despite dilution by sediment
from active rivers,
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The humid mcdel Japan Sca is different because in the northern
part water at the surface is cool in winter $ill it sinks, thus "flush-
ing cut™ the system and bringing cxygen to the bottom. Oxygen saturaticon
is present sometimes dewn tc 3000 meters. The Tottom scdiments in the
centralvand deepest parts of the Japon Scz are poor in corganic carben,

Calcium carbenate content of the sediments alse shows marked
differences between humid ond zrid arcas, In the Baltic the content of
CaC0, is cxtremely lew., In the Porsien Gulf the content of CaCO, is
about 20% on the Iranian side. This meterial is entirely from the tests
~f orgonisms and the amount is kept low by diluticn with silicate sediments
from rivers. Townrd the center ¢f tiac Gulf, the content is gsreater than
40%. In the humid model secs you moy have scluticn of corbonote at the
bottom.

The hydrozraophic differences tetween humid cnd orid seas coffect the

biofacies of benthonic crzanisms., In the Beltic cne seas faocies marked
by index orgenisms controlled by selinity of the water. But because of
the good stratificaticn in the woater celumn, the bicfzcics boundaries

fcllow depths as well., There is one very sharp beundary ot o depth of

12 meters., Altheough studies of bicfacies in the Persian Gulf are still
in an early stage, there is evidence that the bocundaries there are less
sharp and thet, rather than beiny horizontel, they dip with the isclines
toward the sill, prcving thet they ~re not directly contrclled by depth.

Currents on the bottom: In the Baltic Lhcavy salty bottom woter
incurs easily t the first sill amons the Denish islands, but cnly makes
it intoc the basins of the Baltic every few years under special conditions
cf sustained strong westerly winds, Detailed studies shrw the effects of
bottom currents inthe strait north of Fehmarn Island near Kiel. Yrosion
hos in mony places expesed Pleistocence beulder clays at the surface. Bcho
scunding reccrds show trains of regular sand waves or giant ripples. These
arc ssymmetric, showing currents from west tc east as tie dominant influence
forming them. ' '

4L useful index cof where ycu are in an adjacent sca is the ratio of
planktonic to benthonic feraminifers. This retic is high in the <pen sea,
lcwer near shore. Globigerina cannct live in depths less than about 20
meters., In the Persicn Gulf there is o gradusl drep—off in this ration
c.ming in from the ¢pen ccean, as planktcnics cre carried in by the in-
flewing surface waters. The current pattern zives the distribution z lobate
choracter, and Cericlis force presses the main currents tcword the Iranian
side cf the Gulf, This is shewn in the distributicon of salinity and cther
foctors 2s well as by the feraminifers. 4 hydrographic statisn outside the
5111, in the Arsbian Sex, shows o water cclumn marked by o sharply defined
mess ¢f super—-saline water at a depth of 200 t¢ 300 meters., This is the
cutflowing bottom water frum the Fersisn Gulf, which sinks till it finds its
density level and then spreads ouf horizontally.  This woter is more saline
but 2lsc warmer than the water =bcve and below it — the twe effects on the



density cancel cut. he mees sprecds ~ut widely ot this depth and can
be detected ewven on the cther side ¢f the Indicn Cceon, -ff Indiz.

Lt the Streits of Gibraltor, Mediterranesn bettom woter similarly
flows cut and dewn $ill it finds its density level in the Ltlantic woter
¢. lumn =t cbeut 1000 meters, and tbon sprecis cut horigointally. Pre-—
sumankly Curiclis feoree pushes the cutfTliwing current initielly cgainst
the n rth side <f the stroit, ~liny the cerst of scuthwest Spain, Indesd
ot the boge of the o*ntinent:l slope herce vne finds o trough-like chonnel,
flanked cn its ~uter (southwest) side by = gentle rounded ridge ccmposed
=T layers of sediment conformeble to the surfoce shepe. While this
structures moy be the recul+ ~f l-rge-scale slumping, it may alsc be that
it represcnts the chonnel and the notural levee of the Fediterranesn
cutficw current,

Hence we see thot study of these melern medels f humid and zrid
zd jacent secs can help exploin mony featurce in ancient sedimentery
rocks.

Discussicn:

Nik M.hd: Since they are both humid sens, why shculd the surface water
in the Halacca Straits be more saline than in the Baltic?

b
[ 45}

The Baltic is much more enclosed and cut off from the ccean.
4nd alsc,; the salt woter ceming intc the Boltic along the
bettom is from the forth dSec, which is zlready a little

less s=aline than the cpen ccean,

Nerdo Eziles WHeuld yuu core to speculate cn the effects of the sea level
chonges in the Pleistocene on the Scuth Chins Seo?

13 ¢ This is =z very cumplex matter. In cther secs with which
T om fomilicr, there is evidence of moijor chonges in

circuicticn. There is o suggestion thet in the Ice Age
the Mediterranean circulaticn was the cther woy — i.e.
thet it wnos o humid medel seo, with surface cutflow.
This would explain the Plcistucene incursicn of atlantic
benthus, During the lrwest stages of Pleistocene sea
level, tiwe Red Sen wee probobly completely cloged offs
in the sediments there are nv Glebigerina at all.

Koie Go
Hosking ¢ Weuld you care o comment on the origin of the
Kupferschiefer?

L5 s Mhisg is o peculizr deposgit difficzult te exploin. The
agsccloted rocks — e.g. the Zechstein - imply arid
conditicns, DBut the fectures of the Kupferschiefer
itself = high crganic matter, nc bicturbaticn; high
metnl content (which I didn't discuss) — these
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indicate o humid model. Brongersmo—Sanders h“s suggested
thet it wos an orid climete but with such strocng and
persistent .ff-shore winds thot o circulstion £ woiter s
in the humid medel pridoced. 3ut this weuld reguire

strong winds during the whele yeor.

metols were indig
isen the beitom wotor zn
crgenic matter.

K V.G, Hosking: Poessibly izencus, coming from below,
i
)

sv allow the pre-

20
T

pidts ¢ Posgibly.
A puest ¢ How cuuld yeu hove preveiling winds from the southeast?

We den'®t of coursc know just where and ot whot =ngle
the squater was ot the time. 3But even so, prevailing
winds frum the southeost do net seem impossible.

B
2

Prcfesscr N.8. Hoile proposcd o vete of thanks 1o the
his fascineting 2nd wvery stimulatin: talis;, nd thie meeting od
Abcut 40 members and suests attended,

-PHS

MUETING OF 18 SEPTEMBER: PROFUSSCR Th. G. SAHANA

There wos o meeting of the Scuciety ot 5.15 pem. on 18th September in
the Geclogy Deportiment, University .f Holayo. The President, K.V.G. Hesking
introduced the spezker, Prefesscor The G. Sakiomes of Helsinlki University.
Prcfessor Szhame, co—wuthor «f the stondord work Gecchemistry, hod recentl

b 5]
attended the IMA meeting in Tokye cnd wos meking his Tirst visit to Malaysia,
He spcecke con tiwe tepic “Bume sccundnry tungsten mincerals from Africa™, A

syncpsis rofe Bohoma'e toik followsse

iy
ek

Malaysia ig famcus for ifts 4in ~nd its tunssten depesits. T om
soerry I have never been oble to visit here befors, snd I lmew only little
cbout Maloysizn mineral occurrences. But I hove been concerned for some
years with Afrisan tungsten miner-ls, ond iy be of = me relevonce to
Mzlaysian depcsits,




In central Africa there ore o lorse number of tungsten depesits
forming whet cne may call o tungsten "belt”, Thuese deposits are of pre-
Cambrizn =zge. They ccour in purtg of three couniries: In Scuthwestern
Ugonda (the Higezi di zurlct), in N.orthwestern DNwanda; ond in ensgtern
Cong (Kivu Pruv1nbu).

The main miner:zls in thesc dencs: cre ferberite ond woelfromite.
The ferberite is predomincnt, while o amite Torms the main mineral of
only o few dapusitso beheslite is renlly quite rore;, ~ud in cnly cne
wepcsit I know of dees it form the principel tungsten minersl,

+

t is remarkckle to find buth welfromite ond ferberite cccurring
rether in the same depusit, buoruse ihey are renlly ports of one cunti-
nuous series, witi ferberite representing the iren end—umember, while
wolfremite econtains mere monsencse, Welframite forms nice block crystazls
showing shiny clenvoge reflects tnd ne altercticn — they ore quite

fresh. Ferberite, cn the ther hand, cccurs in dull block mnsses in which

ne cleavoge reflecticas are visibla,

My studies hove beeu limited tc the ferberiﬁc, Within the masses
of Terberite ore numercus covities filled with o white powdery moterial.
This material congizts of secondory mincrals, four o which: have been
defined: .

Te Anthcinite triclinic
V.. 3H D v, =
lx1203e il \.3-_;}12 &4 5

fatheinite hos been xnewn for twenty years, is ~pparently
» sheet structure and forme - white powds

24 (vnnemed <nd uapublishicd) mcncclinic
(41,Fe),C0, 20O, 61,0 Z=5
273 3 2
This miner:l ig rore,
3 Cerctungstite mecnoclinic

ﬁ”)w 0 (U.L) = 2

B
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4. (unnomed oné unpublished) cubic

Al=cnalegue of ferrotungstite

(Coyr3) (W,51,Fe),(0,0K),

[&N]
£
o



Mrsses of ferberite and mosses f anthoinite sometimes show nice
crystnl forms which =are ,lu*rly pseudemcrphous ofter scheelite. Coro-
tungstite ccours os radiating greups of tzbulozr small crysials eloengate
along the b—xis and flr*tcne& slong: thc The al=tunesstite forms
cotehedral crystols assecisted with cerctun The setchedrel are
sometimes in roscites cnd shew twins cccording oo the spinel low,

crder of fornticn o fthese minerazlst  Tho
herite resembles scheelite ~nd never thot of
t forberite, we

Whet is the o
crystzl forms of .
mencelinic wolfremite., If w ik under the micruscupu
find the crystols en. us, bul ore oun smell suo—'rains.
Hence we infer thoen scheelite  cos to fernerite pmewdemorphs,  Aleng the
berders of the covities filled by secondary minurals, the sub=rrains
are alismed nermel toe the cavity wi.ll. ”lth’ﬂ the covities unahun;vusi
there is commonly o morsinol layer ¢ Al=tungstite
prejecting int. the insericr, wnd ol azsregotes of
cerntungstite alse facing inw rd. The remaining spacce is vocupied by
me.ssive antheinite,

e
R e | A
pLsec I
i

One may therefore suggest th t anthoinita-in the cavities is being
replaced by ferberite, with o resciicn rim of curctungstite and the Al-
tungstitc, These ‘tovities™ therefsre would represent relict cores of
unattzcked antheinite; ond the complete scguence weuvld be:  scheelite
gees to anthoinite goes to ferberite, Thot is, tungsten minercls with
caicium oo deminant ecoticn g s with aluminum ond finally t: cnes
with ircn as the mein coticn. 4t the end ony rorce carths which were oble
to exist o8 miner impuritics in fthe lattice of the calecium=benring
minerals must come out Tt £orm their own fungssten mineranls, as the irin-—
beoring species dc not 211w the rare eortas in the lottice.

coerreet; it

If this scguence : f successive replacements i3z
suspests thot scheelite is not o stoble ecivs in metomorphic environ—
mbntg, but rother the calciwn is foirly eosily lemched  ut cnd reploced

by sluminum and iron.

Tungsten minerals cre still worthy of much study snd ~ttenticn
by mineralugists.

Discussiuns

Loganothon ¢ Do oany of the secondory tungmten minerals flusresce
under ultroviclet light?

i . e At least not with the inst ment I have used

Th. G 5 . N s AT CAaBT I~ T W1TH Tac ILnNsTIumelly NEVG UselCe
Perhops with very short wave ultraviclet they might.

5.B. Yeap ¢ Hew does the woelframite in these ofrican deposits
relate 2 the minerzls you hove 1scu"°ed?

The Ge S, : I haven't studied the wolframite and so I don't

knew hew it fifs in. It is possible it represents
a separate seneraticn of tungsten mincerals, but T

den't know, The corystals ere quite fresh,
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It ig of interest t. note that in the ssuth-west
of nland I hove seon rore pseudomcerphs of chal-
cedony after scheelite. It's curious thot the
ferberite pseudcmerphs ore s¢ rore cutsile of
i L+

1 - . < mms .
Baramples, howewvel, Lrve beon rec

KsFoGn I‘z‘agkinf_:

Th. G. S.

o

Sume Terberite psoudd
been found in bortuss
certoinly »oure except

tL;y ore
wheroe thevw ~re qui‘te
Taerce GLey LI

G

(1

heelite in pyrometascmatic Cepc
ha leached cut?

UJ
L'l'
1
o
n
Jot
ot

T 1 Tow -
Lieido .'_‘I..'-.—.E‘l-\‘.

Th. G.S.

The Africon cvcourrences are in o sedimentory setiting,
yours ore probokly in o momatic setting. Here itts
lesc likcly to bhe leached cut. Youw hove osnly scheclite
cr other tunsten minersls?T

L1

L.S. Leong Only scheelite.

K. F.G. Hosking

I hzwe peen some ferberite "micrc!- nodules in grey,
tungsten-rich: schist from Hoct africo:  wmight these
alse hnve been schieelite criginally?

ThaG.5.

ow

I think thot they moy well hove boeen scheelite
izinally: others olsc think sc.

Y.L. Teng Is it possible ¢ have o tnntalun cod nicbium=-bearing

welfromite? I have been anclyzin, come moterial sent
me, which seems to be wolframite but centoin up to
10% tontolum and nicbium. I wonder if this con be =
true woelfremite”

Th.G. S. It is pessible thot under rdher extreme conditions

you ceuld pet o minercl which was halfwoy hetween

a clumbite 2nd 2 wolfromite, I think the wolframite
structure could, wnder certnin conditicns, tcke up
geme tantalum cnd nicbiwa.

o fdo
lxs.l‘o(_'fo

]

csking : oy I suz
carn you

thet you sheuld locok for inclusionsg
yiu dun't hove inclusiocns of columbite?

Y.L. Teng

LT

There isn't encush motericl - I wis only sent o few
sroins for o complete onclysis.

Hr. D, Spntckh Singh proeposed o vote of tlanks to the specker four
his intcresting ond instructive tolk; and the mecting edjourncel. sbout
45 members and guests oitenied.
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C3ITU.RY: W.H. JONES

The following is lergely token from o netice in the Commonwealth
Geclogical Liaison Cffice Newsletter for July 1970.

Emeritus Professcr W.l. Jones died suddenl; c¢n § June, 1970 =t the
age cf 90. He oompleted his jeclogicel training ot Imperial College in
1910 z2nd wzs loter ~worded the de ree of D.Se, cf the University of
London for his work with the Geclogiocnl Survey of the Federoted HMaloy
States on the crigin of the Heloyan clluvisl tin dencsits. His work in
the Kinta Valley yiclded the first cohirent picture of the unconsolide ed
sudiments, ond wos moinly respensible for discrediting: the ecrly hypo-
thusis of o leecial crigin for sceme of the dencsits,

He became FProfisscr of Hining Geoleogy in Imperial College in 1941
retiring from there in 1947. In 1948 he wos ~worded the C.B.k. for his
¢ffective choirmanship of o working party sct up by the Gevernment to
promete the rehebilifoticn «f $he chinc clay industry in Cornwzll and
Devon. Professcr Jones wos aworded the Guld Hednl of the Institution
of Mining ~nd Hetollurgy in 1955 'in recopnition of his services tc the
science of ecconcmic pgeclopy ond to the Instituticn’'.

- Sk8 -

D.TES FIXED FOR IPCHd DISCUSSICH IMwBTING IN DLCLMLER

The Sceiety's planned Discussion FHeeting in Ipch has ncew heen fixed
fer Pridey and Saturdoy the 16th ond 19th of December. This is reported
by the chairman of the ¢rgonizing committee, Dr. Do Taylor,; whe is also
Vice-Fresident cf the Society.

Tentative plans arce to hove indocr sessicns nll doy on Friday ond
prebably Soturday moerning, with pessible field trips on Saturdoy a2fterncon
and Sundey. Further detazils will be circulated loter,

Dr, Toylor alse wishos t: romind acmbers desiring te contribute
papers to the meeting that they should inform him os soon os pl..‘uulbli.-'-
The toepics for the two sessicns 2re (1) plutonic and velesnic rocks of
Malaysiz, and (2) cconcmic minercl depesits assceicted with the plutcnic
and vcleanic rocks.

Dr. Toylor may be cuntacted ot

Conzinc—iiictinte
Bongunon Getoah 4sli
150 Jalon ampong
Kuzls Lumpur.
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AW MEMDERS

The follewing persons were clected to membership in the Scciety
by Ccuncil at its meetin: on September 25th, 1970, and their class of
membership approved as given below (4 = assccicte member; S = student
member; cthers Full members)s

Mr 4ing; Thien Sze (9) M Lynn Boguc Hung
3rd Residential College ¢/c Mcbil 0il
University of Meoloyo Bex 25, Hewton P.C.
Kuzle Lumpur Singapcre 11
Mr Jomes Keith Bloke Dr K snceny Kordincol
Geclogical Scrvices Ltd. Universiti Kebangscon Maloysia
241 Hiver Vaolley Rood FPeti Surat 1124
Singrpore 9 ¥unla Lumpur
iir Icn Longhom Burnet Mr Charles &, Hascr
c¢/o Dote Analysis o/g Conadian Supericr Cil
261 George St., 2910 fLustralia Sq. Teouer
Sydney Sydney, australiz
Australic

Mr Michoel W. Kontz
Mr Cheans Kok Keons (8) c/¢ Indinesia CGulf 0il
5th Residentizl Collesze P.C. Bex 2782
University of lnlayc Djckarte, Indonesit

Kuala Lumpur
Mr Kengs Shou Cheng  (S)

Mr Chuw Yu Tt (8) 1st fiesidential Cclle:se
12 Jalen 17/6 University of Maleye

Tutnllng Jaya Kuola Lumpur

Dr Willizm Rodney Cotton Mr Jomes Louw Wudi edii

20 Westloke Lv. Geclogical Survey

Sinapcre 20 Kuching:, Sarawck

Fr Jere Grohom Mr Louw Kek Locn

F.0. Bex 23571 100 Sungei Besi Rond

Djkorts, Indonesiz Kualz Lumpur

lir findrel Grepin Mr X.L. Lockwood

602 Shew House, Orchard Road ¢/t Geophysical Service Int.

Singapore 9 Box 1748, Singapcre 1

Mr Richeard Coleman Harp Mr Foh Weng Hong (8)

c/ﬁ Cent. 01l Co. of Indcnesio 11 Lerong Podang Jowe

P.C. Box 367 Off 25 mile Kiong Recod

Djwrmﬂnu, Ind:nesic Kuala Lumpur

ir Victor Hen Mr Primc lMaicli

Geolegical Burvey, Kuching c/a Lgip Indonesia DBranch

Sarowak F.,0. Box 339, Djckertsa, Indonesisa
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Mrs Gillian Clore Morgon
38 Lorong Joambaton

Off 3rd mile Klang Road
Kurls Lumpur

Dr Ong Han-Ling

Bagion Geclogl

Institut Teknologi Dandung;
Bendung, Indonesio

Dr Redney Fitt
46 Elzin St.; Gurden
N.S.W. 2072, australia

Dr Scstrohamidjojo Sartcno
Universiti Kebangsaen Meloysisa
Peti Surct 1124

Kuzle Lumpur

Mr John Storke ITT
Killiney Rcad

P.0. Box 149
Singopore 9

Mr Richard E. Swect

Mcbil 0il Corp.

221 Nassaou St.; Princetcn
New Jerscy

UeSedie

CHL.NGE OF #iDDRESS

Miss Ten Kwi Lin (8)
4th Residenticl Coullege
University of Mnlaya
Ku~lce Lumpur

Mr Thiiuchelvem Yoganathen (8)
5th Residentizl Cellese
University cf Moleya

iir Voun Choun Chan  (S)
138, 17/3 Heppy Gorden
Petoling Joyo

Dr Thomas F. Weaver (L)
I'neulty of sgriculture
University of khalaya
Kuala Lumpur

lir Wong Lee Ching (8)
37 Kampcng Dollah
Kuala Lumpur

Mr Lue Meng Chong (4)

¢/c Department of Geology
University of Malaya
{unla Lumpur

o

The follewing members have informed the Socicty of their change of

zddress o8 noted:

Enche Aihmod bin Jontan tod
o/o Jobatan Kajibumi
Universiti Kebangsoon

Peti Surat 1124

Kuale Lumpur

Mr M.C. Coter  to:

Robertscn Resecrch Int. Litd.
23 Nossim Rood
Singapore 10,

Dr 5.0. Chan tos

Department of Geology
University of Moloya
Kuala Lumpur

Mr W.II. Chc to:s

c/c Vallentine Dunn & Co.
P.O. Bex 119

Ipch

Terck
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Mr Chouy Kom Wei to:

c/c Conzinc Riotintc (M) Sdn. Bhd,
P.0. Box 291
Kuala Lumpur

Dr Jatofor bin Lhmad to:
Geclozical Survey of lMaloysico
F.0. Box 1015

Ipoch, Ferak

Mr Jogsinder Singh  tos

Hongkong & Killinghall Tin
Puchong
Selansor

Mr Konnapiran Szobapothy  to:

145 Zestern Gardens
Sg. Nibong Rozd
Telok hnson, Percok

Dr J.F'. Loambert to:
Comstnff Pty. Ltd.
F.0. Box 782

bBrunei 7320, Tasmania

Iir S. MocDenzld tos

19 irundel Street
Pymble, N.S.W. 2073
fustralia

Mr Tech Kaon Tin tos

c/c Gopeng Consclidated Litd.
Gopeng, Fernk

Dr H.,D. Tjia to:

Jobaton Kajibumi

Universiti Kebangsoan Malaysia
Feti Surat 1124

Kuala Lumpur
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