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GEOLOGIC" NOTES 

"~'A' Not:~C~n~e;n'ing the Known Oc.currences of Malayaite 
:..··{CaOSno"' "Si0') , 

o 2 0 2 .. 
..... r' ~ .. ". ; .. 
·1 ! .• 

:' .:.,--: 3:~:··~:1r<;.;· "~: '" 

K.F.G. Hosking~l(ldE·"bB: •. reap 
Unty.~J;'~ ty .. qf M~~aya, 

.~ • .'":. !. '... .' '- ,. • 

Un"t'il abo'ut 15 months ag-o malayai te, the tin ana-iogue of 
sphene, was .known to occur in only two areas, one of which was in 
South-~ast·Asia. Since that time the species has been found in a 
fUrther five localities and all of thes~ are in South-eas.t Asia • 

. In v·ie'W'· of -the fact "that a study of this species adds mean­
ingfully to one's knowledge of the pure and appl~ed geochemistry 
of tin and because it might somewhere occur in e.c·onomically inter­
esting amounts (it contains.lJ.p.to 58.8 percent Sn02 ) a record ,of 
the known localities in which·.it occur;3'and a few notes concerning 
it and some of its associated 'minerals s.eem to be justified •. ' 

Malayaite was first disc,overed at Chenderiang in the Batang 
Padang district of Perak (fig. 1) andwaanamed and describ~d by 
the finders ~lexander and Flinter (1965). Subsequently Dearman 
and el Sharkawi (1965) loca.ted the s_pecies in skB.rn on the dumps. 
of the long-abandoned Red-a.-ven (pros.pect) "lUne whioh is .. ' si tua ted 
just to the north of the Dartmoor granita mass in the south-west 
of England. A little over a year ago one of us. (K.H.) .. and his 
oolleague, Mr. J.H. Leow, disoovered that an ab1mdanoe'of the 
mineral oocurred in som~'of the skarns of Pinyok' (tin) Mine, South 
Thailand (see Hosking, .1969). A littie later J'!lalaya.ite was found 
in the Melor Syndioate Mines, Sungei Way, Selangor (Yeow, 1969), 
in the Teh Wan Seng No.5 Mine, Salak South, Selangor (Yeap, 1969), 
and in the long abandoned hard~rook mine' at Sungei Gm-r, Pahang 
(Hosking and Leow, 1970).. .Only a few months ago the mineral was 
identified in skarn from the. Hiap Huat Mine,.Rawang -(ToW, Wong, 
KoFoG .• Hosking and E •. B. Yeap, unpublished studies) whilst the 
latest find "Ta~ in the Kanohing Tin l\line, Templar Park, Selangor 
(F.E.H. Haser, persona~ communication) • . ' 

The following are some of the more important or interesting 
observations concerning malayaite and its occurrence; 

i The s.pecies is always confined to skarns. 

ii The common associated silicates are grossularitc, andr~di~e, 
vesuvian;ite;.and diopside. 

iii The andradite garnet may be,distinctly stanniferous as is, 
for example, that from Red-a-ven and Pinyok. 

. "- . 

• < 
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iv Cassiterite may be associated with malayaite, as at 
Pinyok, S. Gow, and Salak South. The associated 

3 

cassi teri te may be, in part, :due to the breakdown of 
malayaite by hydrothermal agents, as at S. Gow, but it 
would seem that most of it owes its origin to ascending 
stanniferous hydrothermal agents which either deposited 
the mineral directly in open spaces (as, locally, at 
Sungei Gow) 'or which enabled the species to develop by 
processes involving the replacemtnt of essentially non­
stanniferous skarn species (as at Pinyok). 

v Crystals consisting solely of malayaite may occur, as, 
for example, at Piny ok , or crystals consisting of 
alternate zones of malayaite and sphene (stanniferous?) 
may be in evidence, as at Chenderiang (Hosking, 1970, p. 41). 
As a further variation, crystals of sphene (?) with a 
border of malayaite may be apparent, as at Rawang. 

In addition, partial degradation of the malayaite by 
hyCrothermal processes may locally result in the develop­
ment of 'pseudomorphs' consisting of relicts oi'tho tin 
silica te together with cassi teri te, quart.z, and calcite, 
as at S. Gow. 

vi A variety of hydrothermal sulphides and quartz may also 
occur in the malayaite-bearing skarns, w.hilst scheelite, 
in varying amount, ·is almost. ahlays present and is parti­
cularly abundant in the Templar Park material. 

vii In the zone of weathering malayaite may be converted to 
varlamoffite as, for example, at Chenderiarig. 

viii Finally, . the identification of malayaite is facilitated 
by the fact that it fluoresce a characteristic yellow 
~de'r short wave ul traviolEit light. 
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PeriddtJte-Gabbro Pr6blGms " with' sped .. al referenc's to the Segama 
-Valley aridl'J)arvcl'Bay' Area,. Sabah, Eaa;t Malaysia. 

~ . -. . ~ : .• ! . -'., .:::: . .. . . 

. K.M. Leong , ' . . ... ' 
Geological Sllrvey,MalfLysi.?-.• : ':."'; . 

'The possible igneous rlat~e :0£ the gneissic' texture in'the 
Silumpat· GneJ.se: 'of Darv01 Bay wasr'econtly raised by' Dr'. Thayer 
in the' July Newsletter.' 'Dr • Fitch in the November Newsletter 
reiterated his opinion as expressed earlier in Memoir 4 (Fitch, 
1955) that the banding in the "banded diorite" of the SQ~ama.:.:.: ...... 
area arc contonporaneouc ~nd ~~netically related to the ultrabasic 
rocks in the Darvel Bay arid Segatna area respective1y~ Dr. Thayer. 
commemted thf:Li; the· ·~:i.l~pat· Gl'leiss may. reilresent a·; gabb:r.o; Fitch 
(1955, p.61). bc1i.ev:~d, .~hat th~ i;;rue ~a:pbro in the S~gama area to 
be probably a pegmatitic derivativ::e, 'of the ultrabasic·rockliBo 

In the light of' the recent comments 'by Drs. ThB.yCI' and' 
Fitch, ,t,hroo. fWldamental. problems or questions are raise,d con­
cerning the Silumpat Gneiss, the "banded diorite", the ultra­
basic rocks and the true gabbroic;rocks of the Segama'Valley and 
Darvel Bay area. The problems arc:- . 

1. Are tho strongly foliated and lineated amphibol':i.te 
'. (Silu.mpat 'Gneiss)' in the Dariol 'Ray islands arid the 

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

. : . 

... 



"banded diorito" in tho Sogama nroa motamorphic or 
igneous in naturo? 

5 

2. Aro tho ul trabasic rocks contomporar.oous and gonotically 
rolatod to tho abovo amphiboli to gnoiss (or hornblondo­
plagioclaso gnoiss) and "bandod diorite"? 

3. What is tho position of tho tru0gabbros in tho aroa 
with respoct to tho Silumpat Gneiss or "'bnndod diorito" 
and tho ultrabnsic rocks? 

Each of tho abov~ probloms is roviouod with a summary of 
provious work and also in the light.of rocont fiold work.by tho 
t:.uthor and partly by liT. P. Y. Wong, formerly. of the Goological 
Survey, Mnlaysia. Tho obsorvod nnd inforrod strati~rephical 
positions of tho vnrious rocks typos undor discussion and'relovant 
rock formations in tho aroa aro tttbulb.tod in Tablo 1. For pleteo 

. names, tho reador can rGfor to thoptiblishod Goological Map of tho 
Sogame Valley end Darv01 Bay Aroa, 1955. Fitch Gorgo is named 
in honour of Dr. F.H.Fit,ch'who first mapped tho vory ipaccess­
iblo map-area in tho earlyjO's. The gorge is about a mile long 
and is abo.ut .5 miles, upstream from Fitch's highost point on tho 
headwaters of tno Segama Rivor. 

Silumpat Gneiss and ubanded diorite": igneous or metamorphic? 

Kirk (1962, p. U8) first notod tho occurrencoof foliatod 
metemorphic amphibolite of unc~rtain age on Bohayan and adjacent 
islands in Darvol Bay. On tho basis of lat~r fiold work in the 
middle Sogama Valloy and of potessium-argon ago doterminations, 
ho concludod that tho motamorphic rocks wore pro-mid Jurassic 
(now pre-lowor Triassic) and togother .vi th tho intrus.ive. tonali to 
and other granitic rocks including tho "bandod diori tos'; of 
Fitch (1955), should bo groupod toge,thor as Crystalline Basoment 
(Kirk, 1964, p.83)"a gGnornl, provi.sicinal term. Kirk (1962, 
p.' 118) howovor was als·o. of the opinion that tho larger bodies of 
amphibolite is the Darvol Bay may.be of intrusivo naturo the 
foliation being duo to tho offoctsof crystallization undor 
stross. 

Recent detatlod potrographic and structural studios on tho 
outcrops on Bdhayan and oth~r ia'lands in the Darvol Bay and along 
tho Silam coast by Khoo (1965~ Tan (1965), Hutchison (1966), 
Dhonau and Hutchison (1966) and Koopmans (1967) havo shown that 
the amphibolitog;noiss is of motamorphic 'in origin with strongly 
dovelopod foliation, lineation c.nd num~rous: ptymatic folds. A 
second p~riod of deformation and possibly lowor grado motamo~pliism, 
is also indicat.;d or inferrod from fiold ovidonco and structural 
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analysis_. 

The vast areas, in the Segama area first mapped by Fitch 
(1955) as underlairiby "Eocene banded diori tell are nov[ separated 
into two d~stinct groups of rock types in the light of recent 
field work. The first group ofllbanded cliori te " is similar to the 
metamorphic, medium to coarse-grained amphibolite or hornblende­
plagioclase gneiss of the Darvel Bay and is nOvT mapped under the 
term Crystalline Basement which includes the Silumpat Gneiss. 
The second group comparises a younger unmetamorphosed rock of 
gabbroic composition Ifhich ha s been "hornb lendized" in varying 
degrees 0 The banding in -Chis group of rocks. varies from weakly 
to strongly developed, thus giving the rock a gneissic appear­
ance . The banding r6flects the different proportions of the 
minerals, hYIJersthene, hornblende ancl plagioclase (labradorite) 
but a ll three minerala are commonl;! present in the different bands. 
These banded gabbros are best observed in the upper TeloHas: and 
Diwata Valleys ~nd their association with the Silam ultrabasic in­
trusion is discussed below. The compositiort of thes~ banded 
gabbros ranges from foldspar-rich noriteto hypersthene gabbro 
and hornblendic hYpersthone 'ga'bbro. Within the fresh banded hy­
persthene gabbro are found narrow zones of almost completely 
"hornblendized ll gabbro ; the banding is ' still preserved but tho 
rock contains essentially green hornblende ~nd plagioclase com­
monly of· Gille-ic .Gom:posi tion 0 These rocks " may , be ,cQ,lled 
"epidiorite li

, which resomble diorite but were actually gabbro 
(Thayer, personal comniunication). 

Actually the above tlW groups of rocks are clearly sholmby 
plates XXXIII and XXXIV in Fitch (1955) "Thich he has classified 
thorn togethen, undor Il bandGddiorite". Plate XX,'{III banded diorite 
is nOl'T considered a metamorphic amphibolite gne i ss v1i th ptyma tic 
folds similar to tho Silumpat Gne i ss of Darvel Bay 1 plate XXXIV 
"banded diorite " is now considered a banded "hornblendized" gabbro 
or banded epidiorite or 19neous origin. Evidence f or the ignoous 
origin ' of tho b2.nded gabbro are given by the granular or gabbroic 
texture, the lack of orientation of the amphibole in contrast to 
thG Silumpat Gneis s , and the exsolution lamellae in the pyroxenes 
\-Thich characteri ze igneous, pyroxenes (Thayer? personal communica­
tion). Similar gneissic or banded gabbros of igneous origin have 
been described nearly in the Philippines by Stoll (1958). The 
alteration of the gabbros to epidiorite may be spatially relatod 
to tho gabbros to epidiorite may be spatially related to tho ser­
pentinization of the Si~am ultrabasicrocks or as in the Car~on 

Mountain Com pl ex, Orogon to tho trondhjemite ' intrusion (Thayor and 
Himmelborg 1 1968). Trondhjemite occuringsparsoly in tho upper 
Tolewas Valloy and as~ociatGd with the banded gabbro has boen 
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aloterr.l~necI by Thc.ycr' (peroonal:" co:.:wunication). 
\ 

r 

The Ultrabasic Rocko 

Dr. Thayer in the July Nowsletter expressed his op1n10n 
that both tho ultrabasic rocks and the Silumpat Gneiss in the· 
Darvol Bay were. co-magmatic and w~]W omplaced contemporaneously. 
Almost similar opinions were earlior oxpressod by Tan (1965) who 
considored that the gneisses and tho ul trabasic rocks. in the 
Darvol Bay and along tho Silam coast to bo genetically related 
and of. tho psoudostratiform Alpine-type. Kirk (1962, p.119) and 
Dhonau and Hutchison (1966., p.156) howevor considored that tho 
ultrabasic rocks were intruded after the formation 'of the amphibo­
lite gne,iss, i. e. ii.!i'ter the reg;i.onal metamorphism.' 

In the Segama area, Fitch (1955) considdred that the ultra­
b~sic rocks to be gonetically related to and 'contemporaneous with 
the "banded dioriie"~ However under Kirk's grouping of the rock 
types under the term Crystallino' Basoment, there is ·a· complote 
sepa~ation of the ultrabasic rocks which he believod to be 
yo1i?tsb:r .and pos,t:-:-d,ato the BaseIllent (Kirk 1968,. p.41). ' ' 

.' From rec'ontr'o-mapping of the Scigama-Darvel Bay area on a 
similar regional scale (Leong, in preparation), the ultrabasic 
rocks showing close field relationship to the basic rocks are 
provisionally considorod undor two groups. II?,Ql.a.t..9.9: o9..c:ll.r~<?t:lces 
of ul trabasic rO,cks with no observable association with basic 
rocks and vico:~ersa are not described in this paper.' 

i . 

Tho first group of ultrabasic rocks,mainly serpentinite and 
s~rp~ntinized peridotite includes those in the Darvel Bay under 
d1!3cussioll: above and also sevqral .large bodies in the Segama area 
occurring~ithin or surrounded. by amphibolite gneiss, fine-grained 
amphibolite and epidoto amphibolite. The elongations or trends of 
most of th9s0 large bodies of ultr~basic ~ocks arc approximatoly 
concordant or paralll.sli to the f01iation of tho surrounding' gnoiss, 
as forcxamplo tho ultrabasic bodies in tho Ulu Purut and tho 
Mount Ambun aroas. Somb of thoso ultrabasic rocks showing closo 
spatial rolationship 'to tho sUrrounding gneiss or. are onclosod 
within tho gn"iss, in the Sogilma. and'Darvol Bay aroas aro tonta­
tively regarded as; possiblo "oldor ll , ultrabasicrocka. Thoy aro 
provisionally classifiod undor tho Crystallino Basement (soe 
~ablc 1).' Howovor tho possibility that tho ul trabasic rocks 

·occurr.ing within tho [UJlphiboli to belts as IIto'ctonic slabs" ompla­
'cod along" maJor faults or tension joints (now observed) parallel 
to the f'61iati~n of the gnoiss cannot be ruled out. 
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It is interesting to note that in the Basement, Complex of the 
Philippine Islands, metagabbro, motavolcanics end amphibole schist 
are common as in the Crystalline Basement of Sabah, but ultrabasic 
rocks are rare, except in Mindoro Island whero tnemetagabbrois 
possibly associated with peridotite (see GerVasio f "-196'6," 'Table 'i). 
Moreover in some areas in Japan especially in the Hitati and 
Kinokawa metamorphic belts, a very close spatial association 
be,tween ul trabasic and basic rocks, is noticed. (Miyashiro, 1966). 
The ultrabasic rocks nre abundant within tho metamorphic belts 
where the basic rocks are now metamorphosed into amphibolites. 
In some ceses the emplacement of serpentinite within the metamor­
phic belts took place earlier than tho regional metamorphism. 
Similar' age relationship and condition may havoprevailed· in the 

. Scgama and Darvel Bay area where, there' is aleo',c10se spatial 
association betweon the ultrabasic rocks and·the amphibolite. 
However a major difficulty is in determining'" petrogra'phically 
those ul trabas.ic rockf3. vrhich ,may have possibly been regionally 
metamorphosed •. ' ~p,o veryconunon serpentin'ization which .has obsc.ured 
thQ minerlvlogy is: not ne9.o:ssarily relatod to =metamorphism.· ,. 

The second group of ultrabasic rocks are associ~·ted, with 
trUG gabbro and are intrusive into the Chert-Spilite Formation. 
(Upper Cretaceous-Early Tertiary). These "younger" ultramafic 
complexes are considered in the next section. 

The Gabbroic ROCks 

Gabbros aSsociated. with "younger" ul trabasic rocks' wero' 
observed in tp,o following areas:- Bilam-Beeston (upper T.elewas;·, 
and Diwata valleys), Tambuku, Maratokop and Ulu Binuang. The 
associated '\lltrabasic rocks ill the first two areas are intrusive 
intp t.he Chert-Spili te Formation and epidote hornfels. are found at 
the contact zones. These peridotite-gabbro association!:? appear to 
rosemb~e the Alpine-Type described in Thayer (1960) .•.. 

The strongly gneis$,ic or banded gabbros. in the Upper Telewas 
area have already beon described earlier Baily' (1962) fo,und . 
gabbroic dykes cutting the ul trabasic rocks e,specially near the 
G •. Beeston area. Similar dykes have also been observed·in recent 
field work. The ultrabasic-basic complex appears to dip·north­
we.storly:."in tho upper Telewas areaj similar structures in both 
the ul trabasic and basic rocks have': earlier Qeen observed by Kirk 
(1963'., p.34,) to the east of!. Tclewas i.e. :Lri the :u.pper.:piw?-ta: 
Valley.. The Silam-Beeston ul trabasic body is abo1,lt·~O miles .. long 
!lnd at its eastern end near the Silam coast, Tan (1965) c.onsidered 
that the ultrabasic rock and the gneiss wcrQ genet:.i,cally related. 
This view is difficult to reconcile with the stratigraphy and the 
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relationship of tho ultrabasic body to tho bnndod gabbro at tho 
western end. Towards tho north on the Segama River limestone of 
theCherll-S,pili te Form~tion o'WoJ!1ii.cs: unc6njrorb<1bl~'_01ll f,"lIDiss:es. 
(Wong and Leong, 1969) l-Thich are simil1ar. t·) the S,ilumpat Gneis;s, 
and.as. mentioned above the ultra.basic rock is intrusive into the 
Chert-Spilito Formation thus. indicating that the SilaIJll-Boeston 
ultrabasic-ba.sic complex· is younger than the gneiss. It is more 
likely .tha.t the gneisses. uhich Tarr (19p5) des.cribed are 
probably related to the uItrarosic rocks in,· the Darv:cI. Bay .. and 
along the Silam eoas.t (soe Table 1). In most of the "younger" 
ultrabasie bodies in the areas mentioned·above, inclusions of 
amphibolite gneiss havo b.oon found. 

In the ul trama:Hc complexes in the othe~ areas:, Tambuka, . 
Maratokop and Ulu Binuang, olivine prodominates. and hypersthene 
is. minor. The gabbroic rocks vary from olivine gabbro to 
pyroxene troctoli to and troctolite. Banding is not so atr.onglyj· 
developed, although planar orientation of the plagioclase and 
woekly oriented oJ,ivine e:-.n be observ0d in th..: outcrops 
giving the rocks.: an appearance of igneous· flovT-layering. Minor 
layera of anorthosite and anorthositic gabbro are alsD present. 

~ho It younger" peridotite-gabbro complexes. in the Sogama area 
may be correlatod with similar complexes; of. the Philippine 
Islands which are of late Cretaceous: and early Tertiary age. 
(aoe Gervasio, 1966, Table 1). 

Summary 

The f.ollowingpoints may be s~~marized~-

1. Tho foliation in the amphibolite gneis.s appea:r.s to ·be metamor­
phic. However the present f.oliation·could be·concordant to 
the original banding of the parent gabbro. 

2. It is. still problematical w:hether the am,phiboli te gneiss in 
the Sogama-Darv.cl ~y area is genetically related to some of 
the ultrabas;ic rocks;~nd both intruded contemporaneously. 
However the cloae apatial ass~ciation of some of the ultra­
basic bodies. to tho gneiss suggos.ts. a pos.sible genetic· rela­
tionship, both having beon metamorphosed together. How.ever 
the possibility that tho ultrabasic bodies are "tectonic 
slabs~' emplaced along major faults in the gneiss cannot be 
ruled out. 

3. Fitch "banded diori tell is noWT separated into tvlO groups,~ 
amphibolite gneiss and banded gabbro, the latter bolonging 
to "younger" pcr.idoti te-gabbro complmoos post-dating the 
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Crystallino Bas·emont. 

4. Roliable p.otrogr.aphic critcriaaro st·ill.lacking.in distin ... 
guishingbotwoon tho possiblo "older": and "you1:]go.r" ul tra.bas.ic 
rocks, which aromainlYT sorpentinizod. The proson-t. tontativ:o 
grouping is basod on f.ield occurronce anda$>sociation. vli th tho 
gabbroic rocks and gneiss. 

5. Re..;.emplacomentof tho ultrabasic rocks which is difficult to 
dotermino in' tho field and not COl1Bidored in this papor may 
bo, an import~nt factor" in complicating and obsc1..lXing the 
geological relationship of gnois:s, gabbro and ultrabasim rocks. 
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Table I. Stratigraphy of the Pre-Tertiary and Early Tertiary 
of the Sogama Valley and Darvel Bay Aroa 

: Pre-Oligecene 

I 

j. -

Ultrabasic and Basic Ro?ks 

"Youngor ll Peridotite-Gabbro complexes. in the 
following area~- Silam-Boeston, Tambuku, 
Maratokop and Ulu Binuang. Large bodiosj of 
gabbro aasociated vri th dolori te north of 
Danurri valley. 

! Isolated gabbroic and ultrabasic bodies. 

_________ -tl __ --'Intrusive and fault contacts; observed 

Upper'Cretaceous' 
- Early Tertiary 
(probably Eocene) 

!Chert-Spilitc Formation 
Mainly sandstone, shale, limestone, 
radiolarian chert, volcanic breccia, spilite, 
keratophyre, basalt, tuf.:li' , agglomerate. 

and _________ -+ ___ Unconformi ty on both Madai .... 13aturong 

I Crystalline Basement observed 

?-Lqwer Cretaceous. Madai-Baturong Limestone Formation 
and/or older Mainly massive limestone with some oolitic 

and pisolitic layers 

__ ~ ________ -+ ___ Unconformity inferred __________ _ 

Lovwr Triassic 
and/or older 

Pre-Lower­
Triassic 

Crystalline Basement 

Intrusive tonalite, granodiorite and 
minor granite 

Fine-grained amphibolite, epidote amphibolite 
and actinolite schist (most probably 
metavolcanics) 

Medium to coarse-grained amph,iboli te, horn­
bJ.londe· schist, nnd hornblonde-plagioclaso 
gnoiS::S3(most probabJ1y metagabbro, includes 
S,ilump~t Gnoiss). 

The ultrabaaic rocks occuring within the a~ 
phibolite belts in the following areaa may 
be associated 1'[i th tho above amphibolite g­

Darvel Bay and Saddle Islanda, Silam coaat, 
Mount, AmbUn, Sabahan, Ulu Purut, Long 
~Gorge,near Fitch Gorge, Ulu Lakanoy. 
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Thore is: a. dearth of paiaeomagnotic data from the Southoas.t 
Asia •. Such data., . if 'it could be obtained, would enablo a recon­
s..tru6tion of the position of tho' variou:i parts. of SoutheastAs:ia 
rdlaiivd:to the equator to be attempted, and the relev.ance of tho 
hypotheaia of plate tectonics and continental drift to tho region 
to bo' tos.:ted. Palaoomagnetic dat:a are also relCv.ant to subh 
problems as; palaooclima tol'ogy, polar wand'oring, structural· geology 
and stratigraphic corrOlation. . 

The University elf Malaya has roceived an offer from the 
Australian"Nat"ional University to tost suitable spocimens for 
remanent. magnetism, and'"it is hoped to send a few samples. as. a 
pilot projoct soon. 

The assistance of any ~ocioty '~ember who would like' to: 
participate in this project. would bo welcomed. Initially this 
could be in tho form of suggestions. as.. tosuitable:'rodks: to test 
(including precise' localit~ if possible) which should bo sent to~ 

Professor N.S. Haile 
Department of Geology 

... Uni vorsi ty of Malaya 
Kuala Lumpur, MAIJll.YSIA 
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Rocks. to be tested (according to A.N.U.) should be fresh and free 
from excossive cleavage or small scale fractures. The types pre­
ferred in order of preference are ~ lava flows::; sills and dykes.;:; 
ignimbrite and tuff~ red fine-grained sandstone. Granitic and 
metamorphic rocks, and limestone, are unsuitable. It may be added 
that age of the rock~ tested should be known at least approxima­
tely, or there sheuld be a reasonab~e chance that the rock can be 
da tod by radiometric or palaeontologic methods,. S,trongly tectoni­
zed formations would normally be unsuitable. 

Malays.ian rocks:: which could be tried include: Segamat. pasal ts; 
rhyolites and ignimbrite$ and other volcanic rocks. of various. 
ages., from areas.; vrhich are not too strongly folded i red beds from 
the Tembeling Formation, Singa Formation, or others.. Pre-Cre'ta-· 
ceous rocks are most likely to yield information bearing on conti­
nental drif.t, but it would also be worth tes.ting younger rocks, 
such as the. Cainozoic lav.as of Sarawak, and Sabah and Malaya. 

I~WS FROM THE MINllilliUtLOGICAL SUB-GROUP 

The Commission on Ore Microscopy of the Inte~ational Mineral­
ogical Association has:; recently. J,.aunched a News. Bulletin entitled 
Mineralogy & Materials .. News; Bulle·tin fo~ Quantitativa M.icros;copic 
Methods.. Belou is a quotation from the editorial of Bulletin 1 
(4 pages) regarding the purpose and contents of this. Nows; Bulletin. 

UIn recent years there has been a considerable dev.elopin6nt 
in polarized reflected-light micros~copy. It'c~ul~ hav.e .. been said a 
decado ago that th'o 'microscopic study of' crystalli'ne materials in 
rcf:loc.t.ed licrht was. lagging scr.iously behind ·i:hes.tuUY in trans.­
mitted light. For most users reflected-light microscopy was; only 
qualitative, l'f.hile'the 'theory was. but little und.ers.tood. N(;n-li: thi~ 
is no longer true, and the grouing interest in the quantitative 
aspect of this field of study is~ Shown by the s.uccess. of' three 
different kinds of activity. The Commission on Ore MicrosCopy 
(Cml) of the International Mineralogical Ass.Qciation (ThIA) has. 
est?blishod itself as. the international authori,ty. by the provisiom 
of stap.da:r.:c;ls~ of refIec.tance that. are nOl'f US9d ~hroughout the world 
and by tho pu,1ilication o~ tho. firs;t iss.ue 9f International. TablJos; 
for the M'icroscopic Determihation of CrystallinoSubstances; l~bsorb­
ing in Visibllo Light (seO" p.4). Over the past s.even year~ there 
have been tw.o internation,al, ono regional, and four national~ Summer 
Schools: on Quantitative 1>1ethods: in Reflected-Light Microscopy. 
Beginning in 1965 but becoming an annual event in 1968, there are 
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the Annual Regional Conference· on the subject, "Study of Ninerals: 
and Artificial Materials in Polished Section on the Micro Scalo" 
(p.~). The launching of the present Now.s Bulletin can be regarded 
as a fourth kind of·activity, althoughit·is not organisationally 
linked with any of these other activities. 

,First it must be :stated that this News Bulletin isl10t ano­
thor·scientific periodical for the publipation of papers on original 
worK. It will indeed ,contain short articles on fields of applioa­
tion of certain techniques,but these should be regarded as journal­
istic news, and they should not be. abstracted or used as references. 
As:i ts name implies, its function; is to keep its subs.cribers in 
touch with tho news in a particular field of scientific application. 
It will carry invited articles on· apparatus that is availabe com­
mercially. It lrill give information on publications and will have 
in each issue a Chronicle of past events, as well as, a Calender of 
future ones. 

In such a News Bulletin tho only difficulty is to indicate 
its fieId of interest, but this has to be attempted if the publi­
cation is to develop and keep a character of its own. Let us out­
line the field in a general way, ,fi thout defining ti too narrowly 
beca~se. of· the risk of oxcluding something that might in tho future 
come within. our sco·pe. The central part of our field consists of 
microscopip methods using electro-uagnotic radiation extending on 
either !?ideof the visible into the infra-red and the ultra-violet. 
Our interest is essentially in methods 1'Thich are Iluantitc.tiv,o or 
which can be developed to become Iluc.ntitative. Our substances are 
natural and artificial minerals and mineral-like materials, pre­
dominantly crystalline butri6t·oxCluding· the amorphous 0 The method. 
of examination can vary a!1d uill employ thin sections as well as 
polished pieces or sections~ Our field also includes micro-indbn-

. tation.hardness measurement because this is a technillue involving 
microscopic measurement a!1d also because of its importance in the 
identification by the microscope of opallue minerals,. Preparation 
tochnillues are, of course, of importance to us. 1-Te are interested 
in the results of electron-probe studies and of X-ray fluorescence 
a.nd X-ray diffraction examination, but the actual technillues of 
these methods·liooutsido our scope. Ho are interested in the 
theory of our methods, in Crystal Optics and in Microscope Optics, 
in particular. 

The future of this NeilS Bulletin will be decided in the light 
of experience and in accordance with the ·needs of its subscribers. 
Editorial policy can dGvelop, but its initial basis can be set out 
here. Books;etc. will not be·accepted for review, but information 
about these. :will be welcomed so that this may· be printed in this 
News Bulletin. There will be no advertiseme·nts, but information on 
apparatus .,dll be invited from firms, as has beon done in the present 
issue. Letters to the Editor will not be printed, but they will be 



replied to personally, and all poirits of general interest raised in 
such letters l·dll be discussed in Editorials." 

Editorial correspondonce.can be addressed to Dr. N.F.M. Henry, 
Department of Mineralogy, Downing Place, Cambridge CB2 3 EN, 
England. Business correspondence is Polyhedron Printers Limited, 
Publications Departm9nt, 51 Fen End, Over, Cambridge CB4 5NE, 
England. Applications for the subscription of the News Bulletin 
can be addressed to Polyhedron Printers Limited, England, or 
through your G.S.M. Representat~ve on the International Mineralogi­
cal Association and the Commission on Ore Microscopy who is 
Mr. J.H. Leow, c/o McPhar (Asia) Pte. Ltd~, 51 KallangPlace, 
Singapore-12. . 

The· Commission on Ore Microscopy has held its Fourth Annual 
... Regional Conference on the 'Study of Minerals and lirtificial 

Materials in Polished Section on the Micro Scale' in Leoben, 
A~stria, from 16th to 18th hpril, 1970. Volume 10 of 'Archiv fur 
Lagerstattenforschung in den Ostalpen' contains paper!:? presented 
at this Conforence and.may be obtained by airmail for a sum of 

. 70 Austrian Schillings from Prof. 0 .M. Friedrich, Insti tut fu~ 
Mineralogic und Gesteinskunde, Montanistische Hochi:ichule,· 
A 8700 Leoben, Austria. . 

International Tables for the Microscopic Determination of 
Crystalline Substances Absorbing in Visible Light. Provisional 
Issue, August ·1970, published by the Commission on Oro Microscopy 
(GOM) of th6· International Mineralogical Association (IMA), arc 
obtainable from the following for a payment of US$1.00 includ,ing 
postago:~ _ 

Prof. M·. ':E'ont III taba., . 
Departamento de Cristalograffa y lanoralogiB.., 
Universidad de Barcelona,. 
Barcelona 7, 
Spain. 

The Fifth·A!lnualRegiorial Conference on the 'Study of Minerals 
and Artifical Materials .in Polished Section on the Micro Scale' 
will be .held in·Cagliari (Sardinia) Italy on April 13th to 16th: 1971. 



Further information can be obtained from Prof .. P. Zuffardi, 
Istituto diGiacimenti Minerari, Universita di Cagliari, 
09100 Cagliari, Italy. 

JHL 

NEW SECRETlill.Y GENERAL OF lUGS 
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Since May 1970, the Secretary General of the Intornational 
Union of Geological. Sciences (roGS) is Dr. S. van der Heide 
(address:: P.O. Box: 379, Haarlem, Netherlands). 

Dr. W.P.van Lec~lijck, tho previous Secretary General, 
has .. asked us to inform members of this chango and roquosts. that. 
correspondence concerni~g IUGS no. 10ngl1r bo sent to him. 

Tho Associate Sec.retary General continues. to be 
Dr. J. Penranek, Dept. of Geology, CharlesUnivorsity, 
Albertov 6, Praha 2, Czechoslovakia. 

RECENT. M,EETINGS OF THE SOC.IETY 

Meoting of 11 December 1970~ S. Sartono 

il .. meoting of the Society vT.as hold ·in the Geology ;Department, 
U1).iversity of Malaya, on the evening of Friday, 11 December, 1970 .• 

. The meetiiigopened with a nOli feature - exhibits and demons.tra­
tions from members. On the first occasion there were tw.o exhibits;: 
P.H. Stauffer showed a fossilized beehi~e (?) of possible Ter­
tiary· age from Batu Caves, and K.F.G. Hosking and F.E.H. Haser 
demonstrated fluorescent minerals from Ties-t Malaysian tin mines: 
under short-wave ul traviolot light 3 yellmi-fluores.cing malayai te, 
some in large zoned crystal:;!, and l:iI..uc.-fluorescing scheeli te. 

The main speaker at the meeting vTas. Professor S.Sartono of 
the Jabatan Kaj"ibumi (Department of Geology), Universiti 
Kebangsaan Malaysia in Kuala Lumpur. Profess.or Sartono, one of. 
the leading current w.orkors on Pithecanthropus, gave an intorest­
ing talk on "The Java Man: a short note". The talk was illustra­
ted with colour slides, including a number showing the recently 
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discov9rod noarly.,..completo·skull, from onst "Java.. Profassor 
Sartono has kindly made availi:tble tho text of·his talk, which 
is appended to this Newsletter in lieu of a full' roport of his 
romarks. 

N.S. Hailo proposed a vote of thanks to the spoaker for his 
int0rasting prosontation. ~bout 20 membors and guests attended. 

-PHS -

Ipoh Discussion Meoting, December 18~19, 1970 

Tho Geoiogical Society of Malaysia held its second Ipoh 
discussion Moeting on 18-19 1)ocomber 1970 (the first was hold in 
Docomber 1969). Tho mooting l.tas time:d, as In:~;t year, to immodiatoly 
follow thu Goological Survey of Malaysia's annual conforonce, so 
most of tho Surv~y I s geologistsworo able' to bopr,osont. In nddi­
tion, strong contingonts came from tho mini:ng companios'and tho 
Univorsi ty of Malaya. ' " .. 

Tho thomo of thl.; mooting was the ignoous rocks of Malaysia and 
tho minorcl doposits associated with thQD. Tho following papors 
woro prose~ed~ 

I. "Association of granitic rocks!3:nd:acid tuffs inWost Malays.ia" 
by S.K. Chung, Diroctor, Goological Surv~y of Malaysia. 

2 • "Rhyolitic andgr<:mitic Tocks around Gonting Sampah, Solangor 
and Pahang, Malaysia, with a definition ofa proposed new 
formation, tho Sempah Conglomer?-te" by ~.S. Haile, Professor 
of Geology, University of Malaya. 

3. "Volcanic rocks and mineralization in Southeast Panang and 
Johoro" by R.H. Cook; Colombo-Plan geologist with tho Goolo­
gic(;Ll Survey of Malaysia, J oho.re Bahru Office. , 

'. \' . 

4. "Distribution of motala in tho bas.o ~ot~l belt of contral West 
~!alays.ia II by. D u Santokh Singh, Doputy Director, Geological 
Survey of, r.1<3:1ays ia • 

5. "Observations on the sulphide deposits. of the Sungai Aring 
aroa, Kelantan, ,and their relationship to volcanism" by 
P.C. Aw, Geological Survey of Malaysia, ICota BahI'uOffice. 

,i. I 

;- " 
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6. "A discussion of the geolog'J of tho Bukit Ibani orebody, Ulu 
Rompin, Pahang, with some speculations on its genesis," by 
D. Taylor, Chief G:.;ologist, 'Conzinc Riotinto Malaysia. 

7. "Mineralogical study of the arsenical gold ores from the Bau 
Mining District, Sara'tTak, Malaysia" by J .1i.E. Lau, 

"Geological Survey of Malaysia, Kuching Office. 

The abstracts of the seven presented papers arc appended with 
this Newsletter. There were no field trips this year, unlike the 
previous. year. 

, All the papers presented provoked considdxable lively dis­
cussion. The observations and criticisms made were ·0.11 ih a 
positive and constructive spirit and the discussion dealt exten­
sively with the origin and nature of the economic deposits and 
their relationship Vii th tho igneous rocks .• 

On the Friday evening (18th December), Mr. S.K. Chung, the 
Survey's Director, hosted all the participants in the meeting to 
an excellent 'makan' and much liquor at his home. 

In the latter part of tho Saturday morning (19th December) 
session Professor N.S. Haile providod a marvelous film' 'show the 
. coloUr film "Surtseyil, shorTing the birth and dev.elopment of a new 
voloanic island on tho mid-l,tlantic ridge south of Iceland. 

At tho end of the meoting, the President, Professor K.F.G. 
Hoskihg,'said that the meeting demonstrated tho fine spirit of 
'cooperation i'Thich existed between geologists, of the Geologica,l 
Survey, the private sector, and the Univeraities. This co-opera­
tionand the consequent success of the meeting augured woll for 
the future. He' also requested topics for the next Ipoh meoting 

" and asked members ,to send in their suggestions to tho Han. Sec. 
of the Society. 

Finally tho President thanked tho Geological Survey and its 
Diroctor, S.K.i Chung, for their generous hospitality, and all the 
'participants for their contributions. He expressed the hope that 
both the Survey and tho Society I-lould regard the Ipoh Discussion 
Moeting as. an established annual event and that the Survoy would 
continue to offer hospi tali ty for tllO Qvent. 

- RFGH -
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Mectingof ,30th Decomber 1970 . 
G D .. P. Agrawal 

1:.. meoting of"thb Society was held in the Dopal'tment of 
Geology, University of Malaya, on the aftornoon of December 30th. 
At the start of the meeting 'time was allowed for short presenta­
tions from members,and three exhibits were shown: Dr. D·. Taylor 
displayed some large air-photo mosaics. of a portion of ' west-contra 1 
Sumatra, on which the Somangko rift shows as a marked lineament 
having strong topographic expression and striking 'stream offsets, 
in a right-lateral sense~ Prof. K.FGG. Hosking and Mr. S.C. Chan 
showed some beautiful specimens, of scorodite (an oxidation product 
of arsenopyrite) from the Sungai Besi Mines near Kuala Lumpur; 
and Prof. Hosking also show'ed a sample of very rich tin ore from a 
gossanized cassiterite lode at Sungai Besi. 

The President then introduced the main speaker, Dr. D.P. 
Agraw'al of the Tata Institute of Fundamental Resoarch in Bombay; 
India, who spoke on the topic "Sea level changes and c14 dating in 
India and Southeast Asia: methods. and res.ults." ·A,synopsi.s of 
Dr. Agrawal's talk follows. 

Tho geophysics section of the Tata Institute haa in recent 
years becomo moro interested,in late Cenozoic geology through its 
radIometric dating laboratory. We have so far worked mainly on 
the west coast of India and are still in a relatively early stage 
of the work. W,e are still irithe data-gathering stage' and all 
conclusions should be regarded as at present very tentative. 

The major previous work on the Pleistocene in India was, done 
in the 1930's. The focus of the Tata Institute's work is on re-

"constructing tho paleogoography and ecology of the-prehistoric 
cultures of lridia as fully as possible. But India is a big 
c(juntry encompassing very diverse regions. and climates. In', the 
north we 'have Ploistoc.ene glacial sequences,' while these are lack­
ing in the south. ~le must therefore try to establish reference, 
points and vTOrk from the known to the unknown. 

On the west coast'of India wo have' no evidence of young tec­
tonics, save for some oscillatory vertical movements in the Kutch­
Gujarat area in thc north. Tho west 'coast is also a' region where 
rivers are short, there were no glaciers in Pleistocene, and only 
limited erosion and sedimentation took'place. Hence it seerns,reas­
onable to SUppOSD that the fundamental control on coastal geomor­
phology and stream regimen haa been the sea level changes during the 
P~eistocene. 

This is a region rich in material datable by 014 , especially 
raised corals, often some distance inland, and shell accumulations. 
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The rivers draining to the west coast are short, about 30 miles, 
and so are easy to stu~ for their ter~acea and geomorphic devel­
opment. 

The litorature on sea lovel changes in India is very limited, 
and some of the papers which have been published make an excess­
ive and probe.bly premature attempt to correlate levels in detail 
with tho Mediterranean data. From our work we now recognize the 
following tentative levels above present sea lovel along the west 
coast of India: 

+ 90 m 
-+- 60.m Marked by Wave-cllt 

(+ 30 m) 
+ 20 m 
+ 9 m 
+ J D 

-little evidence } .. platfo.rms or terraces 
and sea cliffs 

marked by "littoral concrete" - cemented shells 
and sand and raised coral reefs 

Fluvial terraces in one river are found at those heights 
above the river~ 

+ 9m (+ 30 ft) 
+ 6m (+ 20 ft) 
+ 3m (+ 10 ft) } Sections ·show three gravels, the middle 

one containing Middle Stone hge stone 
tools 

These terraces aro very near the sea, and climatic fluctuations 
in. this region are not thought to have beon severe, hence these 
terraces probably relate to sea levels .• 

Radiometric datings of some of these levels have been obtained, 
uaing the C14 and U-Th methods. ~.lost of the dates are from the 
Kutch-Gujarat region, where somo instability may have been present, 
but some are from the coast nearor;Bombay, whore tectonicstabili­
ty is.. roasonably c.ortain. Results are as foJ,lows.~ 

+ 3.5 m level ~ 
+ 2 m level .3 

c. 30,00Q B.P. 
c. 5,000-B·c,.:P ..... : 

C14 
. 14 -- c.·. 

The latter date can be compared with data compiled by N.S. Haile 
for Malaysia~ 

Tambelan & Billlgu~an Islands: 

+ 3 m c. 5,500 B.P. 014 
+ 4· n c. 5,200 B.P. 014 

0.1 m c. 6,200 B.P. C14 

From Bukit Chuping in Perlis~ 
C14 + 3 m c. 5,400 B.P. 
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W.o also have evidence of some regressive levels below· 
present sea level~ 

For 
a~e 
G.L4 
make 

- 16 ml c. 14,000) B.p.1 But these are from Kutch -
16 m . 0 c. 14,000 B.P. Gujarat, not certainly . 

stable tectonically. 

- 4 m n - 5 m c. 6,500 B.P. 
- 5 m 

Some of these lev.ols .. may represent more than one time period. 
instance, material from'a level at + 3 m has also given an 
of 85,000 B.P. by U-Th method, after being· f.ound to be beyond 
(> 37,000 B.P.). So ,-TO have superimposed levels, lThich may 
the atory considerably more complicated. 

These older dates may be compared to some older dates 
obtained here in West Malaysia~ 36,000 B.P., :> 41,000 B.P. and 
::::::> 41,000 B.P. for alluvium at Sungai Basi. In India we hav:e 
Older Alluvium which has given the following datings: 

tl):" , 

Mula River~ 

Paithan River~ 
Krishna River 3 

32,000 B.P. ass:ociated with IlIiddle 

39,000 B.P. 
19,000 B.P. 
39,000 B.P. 

Stone l~ge tools 

hll of these data are as yet unpublished. Interpretation of 
their meaning is. at a very early stage, and conclusions must be 
regarded as tentative. I haViO tried to present the raw data which 
we have so far obtained. 

. . 
During discussion following Dr. Agrawal's talk, several topics 

were broUght up. The·speakerwas asked about the effectivo·age 
ranges of the several methods in use,- and the sort of material 
which they could d~te. He gave this outline in reply·: 

Method ly;o range, (B.P.) Material 

C14 up to 40,000 Imy carbon fixed at time of 
interest 

U-Th 10,000-200,000 . Thick, unrecrystallized 
aragonite shells 

K-li. 300,000 and up Volcanic rocks and .ash 

The possible oxistence of much higher sea levels (say above + 50 m) 
was discuased, and it was agreed that the eyidence for these is 
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very vwc;;,k both in India G.nd in ]'~alaysia 0 'rhe eomplex oriGin of 
the l1 a lluv ium n of Hest Mala;ysia "ras discussed, and the quostion 
of i-rhothcr tho presence of framboidal pyrites is. a good indica­
tion of mc:.rino or brackish ,'rater origin i·,jas brought upo 

FoRo St2uffer proposed a vote of thanks to the speak~r for 
his interesting talk, and tho moeting adjournedo About 20 members 
attendoclo 

Iill'liS OF 'I'RE SOCIETY 

NeliT Members 

Since the . last Nowsletter, the foll owing have boon ol ected 
to the indicatod clas.s. of membership in the Socioty at the 
Council meetings of November 20 , and Decembor 30, 19700 
(h = Associato member ; S = Student member ; othor~ a r e Full' 
members.) 0 

Mr. ToLo van Eijk 
H.Vo Billiton Maatschappij 
Bangunan Gotah Asli 
Jalan icmpang 
Kuala Lumpur 

• 
Dro Go Eijkelboom 
Seroli! Malaysia 
805 )'.IiI, Building 
Jalan {,mpang 
Kuala Lumpur 

Mro Ng Chak Ngoon (formerly S) 
Dopartment of Geology 
Universi ty of MEtlaya 
Kuala Lumpur 

r~r . Eo"',o Olofin (S) 
c/o Go ography Department 
Univer si ty of t~alo..ya 

Kuala Lumpur 

Dro MoEo Scrutton 
23 Nassim Road 
Singapore 10 

Liro 'l'an Check Hong (formerly S) 
90 Rembau Streot 
Klang, 
Solangor ' 

Mr o B.Wo Westrick (l\.) 
Thailand Gulf Oil Company 
FoOo Box 979 
Bangkok , 
Thailand 
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CH/lNGE OF ADDRESS 

The follow-ing members have moved to the new: addrQsses 
indicated. 

Mr. Beh Cheng Aun 
39 Bunga Tanjong 
Canning Garden 
Ipoh, Perak 

Mr. J.D. Bignell 
17 Nursery Close 
BiggloswC1de 
Beds. 
United Kingdom 

Mr. :R.u:'.S. Cayzer 
20 Shirley Road 
Roseville 2069 
N.S.VI. 
li.Ustralia 

r.lr. Chong Foo Shin 
Geological Survey Headqua'rters 
Scrivenor Road 
P.O. Box 1015 
Ipoh, Per~k, 

Mr. Foa Khong Yee 
Pejabat Penyiasatan Ka.jibumi 
Jalan Gurney 
Kuala Lumpur 

Mr. S. Gopaiapiilai 
No. 79 Jalan ,Abdul" i.q:anap 
off Max'IiOll Road . 
Ipoh, Perak 

Resignations: 

Mr.' 11. Muthuppalaniappan 
74, Paul Stre0t 
Seremban, N.S., 

~Irr. E. C. Salmon 
Orchard' Hill Lane 
Greenw,ich 
Connecticut 

Dr. T.R. Sweatman 
Sheen Laboratories Pty Ltd. 
80 RaihTay Crescent: ," 
Queen's:::Park 6107 ' 
:Western'~ustralia 

Mr. Paul B. Truitt 
Gulf Oil Company - Latin ~merica 
P.O. Box 910 ,:', 
Coral Gables ' 
Florida 33134 
USA 

Mr. J.O. Zehnder 
Unocal Corpora;bion 
3rd Floor 
Ming Court Hotel 
Tanghn Road 
Singapore 10 

The following persons have resigned from the Society. 

Mr. N. V. Edwards_ 
Hr. J.D. Parker 
Mr. G .1'T. Fuller 

Mr. H.tT. Oliver 
Mr. Tan Han Thor 



Use of Klomp6 Reading Room by GSM members 

By agreement vii th the Department of Geology t University of 
Malaya, the Society-'s Library is housed in the Klomp6 Reading 
Room of the Department of Geology. The Society's holdings and the 
Department~a are equally available for consultation by GSM 
members as well us Staff and students of the Department. In the 
past, GSM membors.have also been allowed to check out books from 
the Department's holdings. This practice, however, c<;!-n no. longer he 
continuo d, owing to heavy pressure on the Reading Room from 
increased studont members, 

GSM members may still visit and consult all the holdings of 
the Klomp6 Roading Room. 

11 Reminder~ li..GJ.! February 12-13 

Members arc reminded that the S0ciety's Annual General Meoting 
will be held on 13 February 1971, and a tuo-day discussion 
meeting in conjunction with the AGM will be held on the 12th and 
13th. 

11 number of papers are promised, but thero"is still room for 
morc. Deadline for sending in titles is 25 January, and abstracts 
must be submitted by the end of the month. Members wishing to 
attend the Society's dinner on 12 February and/or the planned 
Rawang field trip on the 14th (Sunday) , should indicate so by 
returping the form which Vl:as sent out earlier. 

--00000000-


