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' GEOLOGIC NOTES

A Note Concernlng the Known Occurrences of Malayalte
(cao SnO +510; ) '

K.F. G Hosklng and E B Yeap
University of Malaya.

TR

Until about 15 months ago malayaite, the tin analogue of
sphene, was known to occur in only two areas, one of which was in
South-east Asia. Since that time the species has been found in a
further five localities and all of these are in South-east Asia.

In view of -the fact that a study of this species adds mean-
ingfully to one's knowledge of the pure and applied geochemistry
of tin and because it might somewhere occur in économically inter-
esting amounts (it contains up.to 58.8 percent Sn0O,) a record of
the known localitics in which-it occurs and a few notes concerning

it and some of its associated minerals seem to be justified.

Malayaite was first discovered at Chenderiang in the Batang
Padang district of Perak (fig. 1) and was named and described hy
the finders -Alexander and Flinter (1965)o Subsequently Dearman
and el Sharkawi (1965) located the species in skarn on the dumps
of the long-abandoned Red-a-ven (prospect) Mine which is situated
just to the north of the Dartmoor granite mass in the south-west
of England. 4 little over a year ago one of us (K.H.) and his
colleague, Mr. J.H. Leow, discovered that an abundance of the
mineral occurred in some of the skarns of Pinyok (tin) Mine, South
Thailand (see Hosking, 1969). A little later malayaite was found
in the Melor Syndicate Mines, Sungel Way, Selangor (Yeow, 1969),
in the Teh Wan Seng No. 5 Mine, Salak South, Selangor (Yeap, 1969),
and in the long abandoned hard-rock mine-at Sungei Gow, Pahang
(Hosking and Leow, 1970). .Only a few months ago the mineral was
identified in skarn from the Hiap Huat Mine, Rawang (T W, Wong,
K.F.G. Hosking and E.B. Yeap, unpublished studies) whilst the
latest find was in the Kanching Tin Mine, Templar Park, Selangor
(FQE,H. Haser, personal communication).

The following are some of the more important or 1ntercst1ng
observations concerning malayaite and its occurrence: :
i The species is always confined to skarns.

ii The common associated silicates are grossularlto, andradlte,
vesuvianite; and diopside.

iii The andradite garnet may be distinctly stannlferous as is,
for example, that from Red-a-ven and Pinyok.
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I. Botang Padang district — (Alexander and Flinter,~

—-1965)

1969)

5. Sungai Gow — (Hosking and Leow, 1970){go|
6. Rowang — (Hosking, Yeap and Wong

4. Sungai Besi, Salak South area — (Yeap,1969)

3. Sungai Way — ( Yeow, 1969 )

_ 2. Pinyok — (Hosking,
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7. Templer Park — (Haser. Personal
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iv Cassiterite may be associated with malayaite, as at
Pinyok, S. Gow, and Salak South. Thc associated
cassiterite may be, in part, ‘due to the breakdown of
malayaite by hydrothcrmal 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 replacemént of cssentially non-
stanniforous skarn species (as at Pinyok).

v Crystals consisting solely of malayaite may occur, as,
- for cxample, at Pinyok, or crystals consisting of
alternate zones of malayaite and sphenc (stanniferous?)
may be in evidencc, 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, pertial degradation of the malayaite by
hyfrothermal processes may locally result in the develop—
ment of 'pseudomorphs' consisting of rclicts of the tin
silicate together with cassiterite, quartz, and calcite,
as at S. Gow.

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

vii In the gzone of weathering malayaite may be converted to
varlamoffite as, for example, at Chenderiang.
viii Finally, the identification of malayaite is facilitated
- by the fact that it fluoresce a characteristic yellow
- under short wave ultraviolet light.
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Periddtite-Gabbro Preblems;'With'Special tefercnce to the Segama
“Valley aﬁ&*ﬁarVe;’Bey Area, Sabah, East Malaysia.

. K.M. Leong - .
Geological Survcy, Malays:.a°

‘The possible igneous nature of the gneissic texture in the
Silumpat- Gneise of Darvel Bay was rccently raised by Dr. Thayer
in the July Newsletter. Dr. Fitch in the Novembor Nowsletter
reiterated his opinion as expressed carlier in Memoir 4 (Fltch
1955) that the banding in the "banded diorite" of thc Segama..-
area arc contcnporancous and genetically related to the ultrab sic
rocks in the Darvel Bay and Segama arca respcctively. Dr. Thayer
commented that the Silumpat Gneiss may represent a:gabbro; Fitch
(1955, P 61) bclleved that the true gabbro in the Segama area to
be probably a pcgmetltlc derivative, of the ultrabasic rockss.

In the light of thc recent comments by Drs. Theger and
Fitch, threc fundamcental problems or questions arc raiscd con-
cerning the Silumpat Gneiss, thce "banded diorite", the ultra-
basic rocks and the true gabbroic .rocks of the Segamu Vallcy and
Darvel Bay arca. Thc problcms arc:—

1. Arc the strongly foliatcd and lincated amphibolitc
- (Silumpat Gneiss) in the Darvel Bay islends &nd the



"bandcd diorite" in the Scgama arca motamorphic or
igncous in naturoc?

2. Arc tho ultrabasic rocks contcmporaroous and genetically
rclatcd to the above amphibolitc gneiss (or” hornblende-
plagioclasc gnciss) and "banded diorite"?

3. What is the positién of tho'truclgabbros in the arca
with rospeet to the Silumpat Gneiss or "banded diorite
and thc ultrabasic rocks?

Each of the above probloms is revicwod with a summary of
previous work and also in the light of rccent ficld work by the
zuthor and partly by N.P.Y. Wong, formcrly of thc Gecological
Survey, Malaysia. The observed and inferrecd stratigraphical
positions of the various rocks typcs under discussion and rclevant
rock formations in the arca arc tabulated in Tqblo 1. For placc
names, the rcader can rofer to the published Geological Map of the
Scgama Valley and Darvel Bay Arca, 1955. Fitch Gorge is named
in honour of Dr. F.H. Fitch who first mapped thc very inaccess-
iblc map-arca in thce oarly_50's° The gorge is about a mile long
and is about 5 miles upstream from Fitch's highest point on the
hcadwaters of thc Scgama River.

Silumpat Gneiss and "banded diorite": igncous or mctamorphic?

Kirk (1962, p. 118) first noted thc occurrencc of foliated
metamorphic amphibolite of uncertain age on Bohayan and adjacent
islands. in Darvcl Bay. On the basis of later ficld work in the
middlc Scgama Vallcy and of potassium~argon age dcterminations,
hc concluded that thce metamorphic rocks were pre-mid Jurassic
(now. pre-lower Triassic) and together with the intrusive tonalite
and other granitic rocks including the "banded diorites™ of
Fitch (1955), should be groupcd togcther as Crystalline Bascment
(Kirk, 1964, p.83), a general, provisional toerm. Kirk (1962,

D 118) however was also.of the opinion that the larger bodies of
amphibolite is the Darvel Bay may be of intrusive naturc the
foliation being duc to the cffccts of crystallization under
stresse.

Recent dctallcd pctrographlc and structural studics on the
outcrops on Bohayan and other iglands in thce Darvel Bay and along
the Silam coast by Khoo (1965) Tan (1965), Hutchison (1966),
Dhonau and Hutchison (1966) and Koopmans (1967) have shown that
the amphibolitec gneiss is of metamorphic in origin with strongly
developed foliation, lineation and numcrous ptymatic folds. A
sccond pcriod of deformation and possibly lower gradc mctamorphism
is also indicat.d or infcrrcd from ficld cvidence and structural



analysis.

The vast arecas in the Segama area Tirst mapped by TFitch
(1955) as underlain by "Eocenc banded diorite" are now separated
into two distinct groups of rock types in the light of recent
field work. The first group of "banded diorite" is similar to the
metamorphic, medium to coarse-grained amphibolite or hornblende-—
plagioclase gneiss of the Darvel Bay and is now mapped under the
term Crystalline Basement which includes the Silumpat Gneiss.

The second group comparises & younger unmetamorphosed rock of
gebbroic composition which has been '"hornblendized" in varying
degrees. The banding in this group of rocks varies from weakly

to strongly develoved, thus giving the rock a gneissic apnear-
ance. The banding reflects the different proportions of the
minerals, hypcrsthenc, hornblende and plagioclase (labradorite)
but 211 three minerals are commonly prescnt in the diffcerent bands.
These bandcd gabbros are best observed in the upper Telewas and
Diwate Valleoys and their association with the Silam ultrabasic in-
trusion is discussed below. The composition of thesec banded
gabbros ranges from feldspar-rich norite to hypersthene gabbro

and hornblendic hypersthenc gabbro. Within the fresh banded hy-
persthene gabbro arc found narrow zones of zlmost completely
"hornblendized" gabbro; the banding is still preserved but the
rock contains essentially grecn hornblende and plagioclasc com-
monly of calcic composition. These rocks.may be called '
'epidiorite", which rcseomble diorite but were actually gabbro
(Thayer, personal communication),

Lectually the above two groups of rocks are clearly shown by
plates XEXIII and AXKIV in Fitch (1955' which he has clessified
them togethor under "banded diorite". Plate ZXXIII banded diorite
is now considercd a metamorphic amphibolite gneiss with ptymatic
folds similar to the Silumpat Gnciss of Darvel Bay; plate XXXIV
"banded dicrite" is now considercd & banded "hornblendized™ gabtbro
or banded cpidiorite of igneous origin. Ividence for the igncous
origin of the banded gabbro arc given by the granular or gabbroic
texture, the lack of oricntatiosn of the amphibole in contrast to
the Silumpat Gneiss, and the cxsolution lamellaec in the pyroxcnes
which charactorize ignecocus pyroxcnes (Thaycr, versonal communica—
tion). Similar gneissic or banded gabbros of igncous origin have
been described ncarly in the Philippines by Stoll (1958). The
alteration of the gabbros to cpidiorite may be spatially related
to the gabbros to cpidioritec wmay be spatially related to the ser-
pentinization of the Bilam ultrabasic rocks or as in the Canyon
Mountain Complex, Orcgon to the trondhjemite intrusion (Thayer and
Himmelberg, 1968). Trondhjemite occuring sperscly in the uppor
Telewas Vallcy and associated with the banded gabbro has been



dctermined by Theyer® (personal coumunication). - :
\ .

The Ultrabasic Rocks

Dr. Thaycr in thc July Newsletter cxXpresscd his opinion
that both the ultrabasic rocks and thce Silumpat Gneiss in the
Darvel Bay werc co-magmatic and woze cmplacced contcmporancously.
Almost similar opinions werc carlicr cxpresscd by Tan (1965) who
considercd that thc gneissces and the ultrabasic rocks in the
Darvel Bay and along the Silam coast to be gecnetically related
and of . the pscudostratiform Alpinc-type. Kirk (1962, p.119) and
Dhonau and Hutchison (1966, p.156) howcver censidered that the
ultrabasic rocks werc intruded aftcr the formation of the amphibo—
litc gneiss, i.c. aftcr the rcgional metamorphism.”

In the Segama arca, Fitch (1955) considdred that ‘the ultra-
- basic rocks to be genetically rclated to and -contemporancous with
the "banded dioritc". Howcver under Kirk's grouping of the rock
typcs under the torm Crystallinc Basomcnt therc is a complete
soparatlon of thc ultrabasic rocks which ho belicved to be
younger and post dato thc Bascment (Klrk 1968, p.41).

From roccnt ro—mapplng of tho Scgama~Darvel Bay arca on a
similar rcgional scale (Leomg, in preparation), the ultrabasic
rocks showing closc fiecld rclatiornship to thce basic rocks are
provisionally considercd under two groups. Isglated occurrcnccs
of ultrabasic rocks with no obscrvable association with basic
rocks and vice Vorsa arc not dcscribed in this papor.

‘The first group of ultrabasic rocks, mainly scrpontinitc and
sorpentinized peridotite includes thosc in the Darvel Bay under
~discussion above and also scveral large bodics in thc Segame arca
occurring within or surrourided by amphibolite gneiss, fine-graincd
amphibolitc and cpidotc amphibolitc. The clongations or trends of
most of thesc large bodics of ultragbasic rocks arc approximately
concordant or paralllel to thc foliation of the surrounding gnciss,
as for cxamplc the ultrabasic bodics in the Ulu Purut and the
_ Mount Ambun arcas. Som¢ of thesc ultrabasic rocks showing closc
spatial rclationship'tb the surrounding gnciss or arc cncloscd
within thc gnoiss in the Scgama and Darvel Bay arces arc tcenta-
tively rcgarded os possible "older", ultrabasic rocks. Thoy arc
provisionally classificd under the Crystallinc Bascment (scec
Table 1). Howcver thce possibility that the ultrabasic rocks
occurring within the amphibolite belts as "tcctonic slabs" cmpla-
ced along major faults or tcnsion joints (now obscrved) parallel
to thc foliation of the gneiss cannot be ruled out.



It is intcrcsting to notc that in the Bascmcnt Complex ofthe
Philippinc Islands, mctagabbro, mctavolcanics and amphibolc schist
arc common as in thc Crystallinc Bascment of Sabah, but ultrabasic
rocks arc rarc, cxcept in Mindoro Island wherc the metagabbro is
possibly associated with peridotitc (sce Gervasio, 1966, Table 1).
Morcovcr in somc arcas in Japan cspecially in the Hitati and
Kinokawa mctamorphic belts, a vecry closc spatial association
botween ultrabasic and basic rocks.is noticed  (Miyashiro, 1966).
The ultrabasic rocks arc abundant within the metamorphic belts
where the basic rocks arc now mctamorphoscd into amphibolitces.

In somc cascs the cmplaccement of scrpentinite within the mctemor-
phic belts took placce carlicr than the rogional metamorphism.
Similar agc rclationship and condition mey have prevailed- in the
. Segame and Darvel Bay arca wherc therc is alsa-closc spatial
association betweccen the ultrabasic rocks and the amphibolite.
Howcver a major difficulty is in determining petrographically
thosc ultrabasic rocks which may have possibly been rogionally
mctamorphoscd. . The very common scrpentinization which has. obscurcd
the minorelogy is:not nccossarily rclated to metamorphism,

The sccond group of ultrabasic rocks arc associated. with
truc gabbro and arc intrusive into the Chert-Spilitc Formation . -
(Upper Cretaccous-Barly Tertiary). These "younger™ ultramaflc
complexes arc considerced in the ncxt s\,ctlon°

The Gabbroic Rocks.

Gabbros associated with "younger" ultrabasic rocks wero
obscrved in the following arcas:— Bilam-Beeston (upper Tcleowas: -
and Diwata vallcys), Tambuku, Maratokop and Ulu Binueng. The
associated ultrabasic rocks ih thce first two arcas arc intrusive
into the Chert-Spilite Formation and cpidotc hornfels arc found at
tho contact zoncs. These peridotite—~gabbro associations appear to
resemble the Alpince-Type described in Thaycer (1960).

The strongly gncissic or banded gabbros.in the Upper Telcwas
arca have alrcady been described carlicr Baily (1962) found
gabbroic dykes cutting thc ultrabasic rocks cspecially ncar the
G. Beceston arca. Similar dykes have also been obscrved-in recent
field work. The ultrabasic-basic complox appcars to dip north-
westerly in the upper Teleowas arca; similar structures in both
the ultrabasic and basic rocks havo carlicr becon observed by Kirk
(1963, p.34) to thc cast of Tclewas i.c. in the uppor. Diwata
Vallcy. Thc Silam~Beceston ultrabasic body is about .20 miles .long
and at its castcern end ncar the Silam coast, Tan (1965) considcrcd
that the ultrabasic rock and the gneiss werce genctieally relatced.
This vicw is difficult to rcconcile with the stratigraphy and the



rclationship of thc ultrabasic body to thco bandcd gabbro at the
western cnd. Towards thce north on the Scgame River limestonc of
the Chert-Spilitc Formation oworlics unconfornebly .om gumeisses
(Wong and Lcong, 1969) which arc similar t> the Silumpat Gneiss
and as. mentioncd above the ultrabasic rock is intrusive into the
Chert-Spilitec Formation thus indicating that the Silam-Beeoston
ultrabasic-basic complcx is younger than the gneiss. It is morc
likely that the gneisscs which Tan (1965) described arc

probably rclatcd to the ultrabasic rocks in: the Darvel Bay and
along the Silam coast (scc Teble 1). In most of the “younger"
ultrabasic bodics in the arcas montioncd above, inclusions of
amphibolitc gnciss have beon found.

In the ultramafic comploxcs in the other arcas; Tambuka, -
Maratokop and Ulu Binuang, olivinc predominatcs and hypersthene
is. minor. Thc gabbroic rocks vary from olivinc gabbro to
pyroxcne troctolite and troctolitc. Banding is not so stronglys
developed, although planar oricntation of the plagioclasc and
weckly oricnted olivine com bc obscrved in thoe outcrops
giving the rocks: an appcarancc of igncous flow-laycring. Minor
laycrs of anorthositc anéd anorthositic gabbro arc also prescnt.

The "younger" peridotito-gabbro complexes in the Scgama arca
may bc corrclated with similar complexcs of the Philippinc
Islands which arc of latc Crctaccous and carly Tertiary age
(scc Gervasio, 1966, Tablc 1).

Summary

The following points may bc summarizeds-

1. Tho foliation in thc amphibolitc gnciss appcars to be metamor-
phic., Howcver the prescent foliation could be concordant to
the original banding of the parcnt gabbro.

2. It is still problematical whether the amphibolitc gneiss in
the Scgama-Darvel Bey arca is genctically rclated to some of
the ultrabasic rocks and both intruded contemporancously.
However the closc spatial association of some of the ultra-
basic bodics to the gncias suggoests a possiblc genetic rela-
tionship, both having becen metamorphosced together. However
the possibility that the ultrabasic bodies arc "tectonic
slabs" cmplaccd along major faults in the gneiss cannot be
ruled out,

3. Titch "banded diorite" is now scparated into two groups:
amphibolitc gneiss and banded gabbro, the latter belonging
to "youngoer" peridotito-gabbro complexcs post-dating the
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- Crystallinc Bascment.,

4., Reliable petrographic criid¢ria arc still lacking in distine-
guishing ‘betwecn tho. possible "older":and “younger" ultrabasic
rocks which drc mainlys scrpentinized. The present tentative
grouping is bascd on ficld occurrcncc and agsociation with tho
gabbroic rocks and gn01ss.

5. Ro—omplacomont of tho ultraba51c rocks which is difficult to

“ dotermine in the ficld and not considercd in this papcr may
be-an important factor-in complicating and obscuring the
gcological rclationship of gneiss,; gabbro and ultrabasie rocks.
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Table 1. Stratigraphy of the Pre-Tertiary and Early Tertiary
of thc Scgama Vallcy and Darvel Bay Arca

" Pro-Oligecone

Ultrabasic and Basic Rocks

"Youngcr! Pcridotito—Gabbro complexcs in the
following arce Silam-Beeston, Tambuku,
Maratokop and Ulu Binuang. Largce bodics: of

5_gabbro associatecd with doloritc north of
Danum vallcy.

Isolatcd gabbroic and ultrabasic bodics.

Intrusive ahd fault contacts dbsorvod

UppcrﬂCrotadoous
- Borly Tertiary
(probably Eoccnc)

'Ghert-Spilitc Formation

Mainly sandstonc, shale, limestonc,
-radiolarian chert, volcanic brecccia, spilitc,
kcratophyre, basalt, tuff, agglomcratc.

Unconformity on both Madai-Baturong and__

-?inwor Crectaccous
and/or older

Crystallinc Bascmont obscrved

Madai-Baturong Limcstonc Formation

Mainly massive limestonc with somc oolitic
and pisolitic layors

Unconformity inferrcd

Lower Triassic
and/or oldcr

Pro~Lower-
Triassic

Crystallinc Bascment

Intrusive tonalitc, granodioritc and
minor granitc

Fino—grainod amphibolitc,; epidotc amphibolitec
and actinolitec schist (most probably
mctavolcanics) .

Mcdium to coarsc—graincd amphibolitc, horn-
blionde schist, and hornblcnde-pléagioclasc
gneiss: (most probably motagabbro, includces
Silumpzt Gneiss).

The ultrabasic rocks occuring within thc am-
phibolitc belts in the following arcas may
bc associated with thc above amphibolites—
Darvel Bay and Saddlc Islands, Silam coast,
Mount Ambun, Sabahan, Ulu Purut, Long
’Gorgp, ncar Fitch Gorge, Ulu Lakanoy.
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Kirk, H.J.C., 1962.

" The' geology and mincral résources of the Scmporna” Peninsula,
North Bornco. ' '
Erit. Bornco Geol. Survcy Mom° 14

Kirk, H.J.C., 1963,

Igncous rocks of North Bornco and Sarawak.
Brit. Bornco Geol. Survcy Ann. Rept for 1962, p.20-36.

Kirk, H.J.C., 1964.

Igncous rocks of Sabah and Sarawak.,

Bornco Reg. Malaysia Gecol. Survey Ann. Repts for 1963, p.82-94.
Kirk, H.J.C., 1968,

The igncous rocks: of Sarawak and Sabah.
Bornco Region, Malaysia Gool. Survey, Bull. 5.

Koopmans, B.N., 1967.
Deformation of the metamorphic rocks and the Chert-Spilitc
Formation in_thc soutthcrn part of the Darvel Bay arca, Sabah.
Bornco Reg. Malaysia Geol. Survey Bull. 8, p.l4-24.

Leong,; K.M., in prcparation.
The geology and mincral resourcos of the Scgama. Valloy and

Darvel Bay arca, Sabah, East Malaysia,
Bornco Rcg. Malaysia Gooi. Survey-Mems -4 (reviscd).

Miyashiro, 4., 1966,

Somc aspects of peridotite and scorpentinitc in orogenic belts.
- Japan Jour, Geol. and Googo,vvol 37, p.45-61.

Stoll, W.C., 1958.

Geology and potrology of the Masinloc chromitc deposit,
Zambalcs, Luzon, Philippinc Islands.
Bull. Geol. Socsi—~Ameri, vol.69, p.419-448.

Tan, B.K., 1965, ) . A
Studics: of the ultrabasic and basic gneissic complex of Silam

and Darvcl Bay arca, Sabah, Malaysia.
B.5¢c. Thesdis, University of Malaya.

Thaycr, T.P., 1960,

Som¢ critical difforoncossbétwoon Alpinc-=Typc and stratiform
peridotitc-gabbro complexes.. -
21st Sess. Int. Geol. Congr., pt.XILI, p.p4l=259-.
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" Thaycr, T.P., and Himmclbcrg, G.R., 1968,

Rock - su000551on in the Alplno—Typo mafic complex at Canyon
Mountain, Orcgon.
~23rd Scss. Int. Geol. Corigr.; Scc. 1, p,l?)—186.

Wong, I\IaPuYn, 1967n

. Mount Silam aréa, cast Sabah.
" Borncé Reg. Malayaia Geol. Survey Amn. Rept. for 1966,
p.62-68,

Hong, N.P. Y,, and Leong, K.M., 1968,

_ Unconformlty betweon the Chert=Spilitc Formation and 4
‘Crystalllnc_Bascmont around’ Sungai figob and Sungai Dabalan.
Bornco Reg. Malaysia Goological Survey Bull. 9, p.32.

PROPOSED PALEOMAGNETIC STUDIES IN MALAYSTIA: A NOTE

N.S. Haile
University of Malaya

There is @ dearth of palacomagnetic data from the Southcast
Asia. Such data, if it could bc obtained, would cnablc a rccon-
struction of thc position of the various parts. of Southcast Asia
rclative to the equator to be attempted,; and the rclevance of the
hypotheasis of platc tectonics and contincntal drift to the region
to be tested. Palacomagnetic date arc also rclevant to such
problems as. palacoclimatology, polar wandoring, structural gcology
and stratigraphic corrclation. '

The University of Malaya has rcceived an offcr from the
Australian National University to test suitablc spccimens for
rcemancnt magnotlsm, and it is hopcd to scnd a fow samples. as. a
pilot projecct soon. - :

The assistance of any socicty momber who would like to

- participatc in this projcct would be welcomed. Initially this
could be in the form of suggestions. as to suitableorocks to tost
(including preccisc locality if possible) which should be sont to:

Professor N.S. Haile

‘Department of Geology
© University of Malaya

Kuala Lumpur, MATDAYSIA
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Rocks to be tested (according to £.N.U.) should bo fresh and free
from cxcessive clecavage or small scalc fractures. The types pre-
ferred in order of prefercnce arc: lava flowsy sills and dykes;
ignimbrite and tuff; rcd finc-graincd sandstonc. Granitic and
mctamorphic rocks, and limestone, arc unsuitable. It may be added
that agc of the rocks: tested should be known at least approxima-
telly, or thore sheuld be a reasonable chance that the rock can be
datcd by radiomctric or palacontologic methods. Strongly tcctoni-
zed formations would normally be unsuitable.

Malaysian rocks which could be tried includec: Scgamat basalts;
rhyolites and ignimbritcs: and other volcanic rocks. of various
ages, from arcas; which arc not too strongly folded; rcd beds from
the Tembeling Formation, Singa Formation, or others. Pre-Crcta-
ccous rocks arc most likecly to yicld information bearing on conti-
ncntal drift, but it would also bc worth tesiing younger rocks,
such as thc Cainozoic lavas of Sarawak, and Sabah and Malaya.

NEWS FROM THE MINERALOGICAL SUB~GROUP

The Commission on Orc Microscopy of thce Intornational Mincral-
ogical fssociation hass rccently launched a News. Bulletin entitled
Mincralogy & Matcrials. Nows: Bullctin for Quantitative Microscopic
Mcthods. Bclow is a quotation from the cditorial of Bullotin 1
(4 pages) regerding the purposc and contcnts of this.Nows:Bulletin°

"Tn rccent ycars therc has boen a considerable dcvclopmont
in polarizcd rcfloctcd—llght microscopy. It could havc becn saild a
decadc ago that the microscopic study of chstalllnc matovlals in
rcflected light was lagging scriously behind %the study in trans-
mitted light. For most uscrs rcflccted-light microscopy was only
qualitative, whilc the theory was. but littlc understood. Now this
is no longer truc, and the growing intecrest in the guantitative
aspcct of this ficld of study is: shown by the success of threc
differeont kinds of activity. The Commission on Orc Microscopy
(COM) of thc Intcrnational Mincralogical Association (IMA) has.
cstablished itsclf as the international authorlty by thc provisiom
of standards. of rcflcctance that arc now used throughout the world
and by tho publlcatlon of the first issuc of Intcrnational Tables
for the Microscopic Determihation of Crystallinc Substancess Absorb-
ing in Visdible Light (scc p. 4). Over the past scven yecars: there
have been two international, onc rogional, and four national Summor
Schools: on Quantitative Methods in Reflected-Light Microscopy.
Beginning in 1965 but becoming an annual ovent in 1968, therc arc
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the Annual Regional Conference on the subject, "Study of Mincrals
and Artificial Materials in Polished Scction on the Micro Scale"
(p.4.,)° The launching of the present News Bulletin can be regarded
as 2 fourth kind of -activity, although it is not organisationally
linked with any of these other activitics.

First it must be 'stated that this News Bulletin is not ano-
ther-scientific periodical for the publication of papcrs on original
work, It will indccd gcontain short articles on- ficlds of applica-
tion of certain techniguesy, but thesc should be regarded as journal-
istic news, and thoy should not be abstracted or uscd as references.
As..its namc implics, its function: is to kcep its subscribers in
tsuch with the news in a particular ficld of scicntific application.
It will carry invited articles on-apparatus that is availabe com-
mercially. It will give information on publications and will have
in cach issuc a Chroniclc of past ovents, as well as a Calender of
futurc onecs. we e =

v In such a Nows Bulletin the only difficulty is to indicate

its ficld of intercst, but this has to be attcempted if the publi-
cation is to develop and keep a character of its own. Let us out-
linec the ficld in a gencral way, without defining ti too narrowly
because of. the risk of excluding somcthing that might in the future
come within. our scope. The central part of our field consists of
microscopic mecthods using clcctro-nagnetic radiation cxtending on
cither side of the visible into the infra-rcd and the ultra-violet.
Our intcrest is cssentially in methods which are gquantitative or
which can be developed to become gquoantitative. Our substances arc
natural and artificial minerals and mineral-likc materials, pre-
dominantly crystalline but not cxcluding the amorphous. The mcthod
of cxamination. can vary and will cmploy thin scctions as well as
polished picces or scctions. Our ficld also includes micro-indén-
- tation hardnecss mecasurcment becausc this is a technique involving
microscopic measurcment and also because of its importance in the
identification by the microscope of opaguc minerals. Preparation
techniques arc; of course, of importance to us. We arc intercsted
in the results of clcctron-probe studics and of X-ray fluorcscence
and X-ray diffraction examination, but thc actual tcchnigues of
these methods 'lic outside our scopc. WC arc interested in the
thecory of our mcthodu, in Crystal Optics and in Microscopc Optics,
in particular. :

The futurc of this News Bulletin will be decided in the light
of cexpecricnce and in accordance with the necds of its subscribers.
Editorial policy can dcevelop, but its initial basis can bc sct out
herc, Books.etc. will not be-accepted for review, but inférmation
about thesc w111 be welcomed so that this may - -be printed in this
News Bulletin. Therce will be no advertisemcnts, but information on
apparatus will be invited from firms, as has been donc in the prescent
issuc. Lotters to the Editor will not be printed, but they will be
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replied to personally; and all points of goneral'intorost raised in
such letters will be discussed in Editorials."

Editorial corrcspondconce can be addressed to Dr. N.F.M. Henry,
Department of Mincralogy, Downing Place, Cambridge CB2 3 EW,
England. Business correspondcence is Polyhedron Printers Limited,
Publications Department, 51 Fen End, Over, Cambridge CB4 5NE,
England. Applications for the subscription of the News Bulletin
can be addresscd to Polyhedron Printers Limited, England, or
through your G.3.M. Reprcsentative on the International Mincralogi-
cal Association and thce Commission on Orc Microscopy who is
Mr. J.H. Lecow, c/o McPhar (4sia) Ptc. Ltd., 51 Kallang Placc,
Singapore-12.

The Commission on Orc Microscopy has held its Fourth Annual

" Regional Conference on the 'Study of Minerals and Artificial
Materials in Polished Scciion on the Micro Scale' in Leoben,
Austria, from 16th to 18th ipril, 1970. Volume 10 of ‘'Archiv fur
Lagerstattenforschung in den Ostalpen' contains papers presentcd
at this Confcrence and may be obtained by airmail for a sum of
"70 Austrian Schillings from Prof. 0.M. Friedrich, Institut fur
Mineralogic und Gesteinskunde, Montanistische Hochschule,

A 8700 Lecoben, Austria, :

International Tables for the Microscopic Determination of
Crystalline Substances Lbsorbing in Visible Light. Provisional
Issuc, August 1970, published by thc Commission on Ore Microscopy
(COM) of ‘thé Intcrnational Mincralogical Lssociation (IMA), arc
‘obtainable from the follow1ng for a pajmcnt of US%l 00 including

Prof. M ‘Font Lltaba,

Departamento de Cristalograffa y Hlnoralogla,
Universidad de Barcclona,.

Barcclona 7,

Spain.

The Fifth Annual Roglonal Conference on the 'Study of Mincrals
and Ariifical Materials .in Polishcd Scction on the Micro Scale!
will be hold in Cagllarl (sardlnla) Italy on Lpril 13th to l6th 1971.
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Further information can be obtained from Prof. P. Zuffardi,
Istituto di Giacimenti Mincrari, Universita di Cagliari,
09100 Cagliari, Italy.

NEW SECRETARY GENERAL OF IUGS

Sincc May 1970, tho Sccrectary General of the Intcrnational
Union of Gecological Scicnces (IUGS) is Dr. S. van der Heide
(addrcsss P.O. Bax 379, Hearlcem, Nothcrlands).

Dr. W.P. van Leckwijck, the provious Sccretary General,
has. asked us to inform mcmbers of this changc and requests. that
correspondence concerning IUGS no longer be scent to him.

The Associate Secerctary Goneral continucs. to be
Dr. J. Petranck,; Dept. of Geology, Charlces University,
Albertov 6, Prezha 2, Czcchoslovakia.

RECENT. MEETINGS OF THE SOCIETY

Mccting of 11 December 1970: S. Sartono

A meeting of the Socicty was held in the Geology Department,
University of Malaya, on thc cvening of Friday, 11 Dccember, 1970.
. The mecetibg opcencd with a now featurce - cxhibits and demonstra—
tions from members. On the first occasion there werce two cxhibitss
P.H. Stauffer showed a fossilized bechive (?) of possible Ter-
tiary age from Batu Caves, and K.F.G. Hosking and F.E.H. Hascr
demonstrated fluorescent mincrals from West Malaysian tin mines
under short-wave ultraviolet light: ycllow—fluorecscing malayaite,
somc in largc zoncd crystals, andHuec~fluorcscing scheelitce.

The main spcaker at the mecting was. Professor S. Sartono of
the Jabatan Kajibumi (Department of Geology), Universiti
Kcbangsaan Malaysia in Kuala Lumpur. Professor Sartono, one of
thc lecading current workers on Pithecanthropus, gave an intcrest—
ing talk on "Thc Java Man: a short note'. The talk was illustra-—
tcd with colour slides, including & numbcr showing the rccently
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discovercd ncarly-complote skull from cast.Java, Profossor
Sartono has kindly madc available the toxt of ‘his. talk, which
is appcnded to this Newsletter in licu of a full report of his
romarks.

N.Ss Hailc proposcd a votc of thanks to the spcaker for his
intoresting prescentation. About 20 membors and gucsts attended.

~ PHS -

Ipoh Discussion Mcoting, Docembor 18-19, 1970

The Geological Socicty of Malaysia held its sccond Ipoh
discussion Mcoting on 18--19 Deeember 1970 (tho first was hcld in
Deccmber 1969).  The mocting was timcd, as last yo ar, to immediatcly
follow th¢ Geological Survey of Malaysia's annual conference, S0
most of thce Survey's geologists werc ablc to be prosont Ih addi-
tion, strong contingcénts came from thc mlnlng compahies und the
Unlvcr51ty of Malaya.,

The theme of the mecting was the igncous rocks -of Malaysia and
the mincral dcposits associated with them. Tho following papers
were prescrted:

1. '"Association of granitic rocks and-acid tuffs in Wost Malaysia"
by S.K. Chung, Dircctor, Gecological Survey of Malaysia.

2. "Rhyolitic and granitic rocks around Genting Sempah, Sclangor
and Pahang, Malaysia, with a dcfinition of a proposed ncw
formation, thc Scmpah Conglomcrate" by N.5. Hailc, Profcasor
of Geology, University of Malaya. :

3. "Wolcanic rocks and mineralization in Southcast Pehang and
Johore" by R.H. Cook; Colombo Plan gcologist with the Geolo-
 gical Survey of Malaysva,‘Johoro Bahru Offlcoo_

4. "Distribution of metals: in the basc motal bolt of cnntral West
Malaysia* by.D. Santokh Singh, Donuty Dlroctor, Goologlcal
Survey of Malaysia. o

5. "Obscrvatlons on thec sulphide doposits of the Sungai Aring
arca, Kclantan, and their rclationship to volcanism" by
P.C. AW, Goolovlcal Survey of" Malays1a Kota Bahru Office.
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6, "/, discussion of thc gcology of thc Bukit Ibam orcbody, Ulu
Rompin, Pahang, with somc spcculations on its genesis" by
D. Taylor, Chicf Guologist, Conzinc Riotinto Malaysia.

1. "Mincralogical study of the arscnical gold ores from thc Bau
Mining District, Sarawak, Malaysia" by J.W.E. Lau,
. Gecological Survey of Malaysia, Kuching Officc.

- Thc eabstracts of thc scven prescnted papers arc appended with
this Newsletter. There were no ficld trips this year, unlike the
prcvious. ycar.

~ 411 the papers vprescnted provokced considdrablc lively dis-
cussion. The obscrvations and criticisms made were all ih a
positive and constructive spirit and the discussion dealt cxten—
sively with the origin and naturc of thc cconomic deposits and
their rclationship with the igncous rocks.

On the Friday cvening (18th Dccember), Mr. S.K. Chung, the
Survey's Dircctor, hosted all the participants in the mceting to
an cxccllent 'makan' and much liquor at his homc.

In the latter part of the Saturday morning (19th Dccember)
session Professor N.S. Haile provided a marvelous film -show - the
‘colour film "Surtscy™, showing the birth and dcvelopment of a ncw
voloanic island on the mid-Ltlantic ridge scuth of Iceland.

it the ond of thce mcceting, the President, Professor K.I'.G.
Hosking, said that the mccting demonstrated the fine spirit of
‘cooperation which existcd bectween geologists. of the Geological
Survey, the private sccior, and tho Univorsitics. This co-opora-
tion and thc conscgucnt success of the meeting augured well for
the futurc. He also requested topics for the next Ipoh meceting
and askcd members to sond in their suggestions to the Hon. Scc,
of the Socicty.

Finally the President thanked thce Geological Survoy and its
Dircctor, S.K.; Chung, for their gencrous hospitality, and all the
‘participants for thcir contributions. He cxpresscd thce hope that
both the Survey and the Socicty would rcgard the Ipoh Discussion
Mecting as an cstablished annual cvent and that the Survey would
continuc to offcr hospitality for tac gqvent.

- KI'GH -
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Mecting of 30th Dccember 1970 @ D.P. Agrawal

4 mecting of thé Socicty was held in the Départment of
‘Geology, University of Malaya, on thc afternoon of December 30th.
it the start of the meoting time was allowed for short prescnta-
tions from meombers, and three oxhibits were shown: Dr. D. Teylor
displaycd somc large air-photo mosaics. of & portion of west-central
Sumatra, on which thc Semangko rift shows as a marked lincamecnt
having strong topographic cxpression and striking strecam offsects,
in a right-latcral scnsc: Prof. K.F.G. Hosking and Mr. S.C. Chan
showed somc boautiful spocimons of scoroditc (an oxidation product
of arscnopyritc) from the Sungai Besi Mincs ncar Kuala Lumpurs
and Prof. Hosking also slowecd a sample of very rlch tin ore from a
gossanizecd cassitcritc lode at Sungal Besi,

The President then introduccd the main specaker, Dr. D.P.
hgrawal of thc Tata Institute of Fundamental Rescarch. in Bombay,
India, who spokc on the topic "Sca lovel chenges and C 14 dating in
India and Southcast Asia: methods and results." A synopsis of
Dr., Lgrawal's talk follows, -

The gcophysics scction of the Tata Institutc has in rocont
yoars become more intorested in late Cenozoic gecology throcugh its
radiometric dating laboratory. Wec have so far worked mainly on
the west coast of India and arc still in a relatively carly stage
of the work. We arc still in the data-gathering stage and all
conclusions should be regarded as at present very tentative.

The major precvious work on the Plecistocenc in India was donc
in the 1930's.. The focus of the Tata Institute's work is on re-
"constructing the palcogecography and ccology of the prchistoric
cultures of India as fully as possible. But India is a big
country cncompassing very diverse regions and climates. In' the
north we have Pleistocenc glacial scquences, while these arc lack-
ing in thc south. ¥We must thereforc try to ostablish rcforence
points and work from thc known to thce unknown.

On thc west coast of India we have no evidence of young toc—
tonics, savc for somc oscillatory vertical moveoments in thce Kutch-—
Gugarat arca in thc north. The west coast is also a region where
rivers arc short, therc werc no glaciers in Plcistocenc, and only
limitecd cerosion and scdimentation took: placc. Hence it scems rcas—
onable to supposc that thc fundamental control on coastal gcomor-

phology and strcam rcgimen has becn the sca level changes during the
Plcistoccene.

This is a rcgion rich in matcrial datablc by 014, cspecially
raiscd corals, oftcn some distancce inland, and shecll accumulations.
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The rivers draining to the west coast arc short, about 30 miles,
and so arc casy to study for their torraccs and gcomorphic devel-
opment.

The litcraturc on sca leovel changes in India is very limited,
and .somc of thc papers which have been published make an cxcess-
ive and probably prcmaturc attempt to correclate levels in detail
with thc Meditcrrancan data. I'rom our work wec now rccognizc the
following tentative lcvels above present sca leovel along the west
coast of India:

+ 90 m

+ 60 m Marked by wave-cut

(+ 30 m) -~ littlc cvidence . platforms or tcrraccs
+ 20 m and sca cliffs

+ 9 m J v

+ 3o - marked by "littoral concrcte! - ccmented shells

and sand - and raiscd coral rcefs

Fluviel torraccos in onc river are found at thosc heights
above the river: ‘ '

+ 9m (+ 30 ft) Scctions 'show threcc gravels, the middle
+ 6m (+ 20 ft) onc containing Niddlc Stonc Lge stone
+ 3m (+ 10 £t) | tools

Thesc torraces arc very ncar the sca, and climatic fluctuations
in this region arc not thought to have becn scvere, hence these
terraces probably rclatec to sca levels. : -

Radiomectric datings of somc of thesc levels have been obtained,
using the c14 and U~Th mcthods. MNost of the dates arc from the
Kutch~-Gujarat rcgion; wherc somc instability may have boeon prescnt,
but somc arc from thc coast ncarcr Bombay, wherc tectonic stabili-
ty is reasonably ccrtain. Rosults arc as follows: :

+ 3.5 m lovel s c. 30,000 B.P, cij
+2m level co 5,000.BePo- . --C7

The latter datc can be comparcd with date compiled by N.3. Haile
for Malaysia: '

Tambelan & Bunguran Islands:

+#3m  : ©..5500 B,P. ciﬁ
+ 4 n 2 c. 5,200 B.P. C

. -0.7m : c. 6,200 B.P. ¢4
From Bukit Chuping in Pecrlis: 14
+3m 3 c. 5,400 B.P. C
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Wo also havec cvidencce of somc regressive levels below
prcsent sca lovel:

')

- 16 m c. 14,0000 B.P.| But thesc arc from Kutch —
~16m : c. 14,000 B.P. § Gujarat, not cortainly
stablc tcctonically.

=}

2 e3

c. 6,500 B.P.

1
Ui

3 3

Somc of these lovels. may rcprescont morc than onc time period.
Tor instance, matcrial from'a lcvel at + 3 m has also given an
agc of 85,000 B.P. by U-Th mcthod; after being found to bc beyond
GT4 (> 37,000 B.F.). So wc have supcrimposed lcvels, which may
makc the story considerably morc complicated.,

These older dates may be comparcd to somc older dates
obtained herc in West Malaysias 36,000 B.P., > 41,000 B.P. and
= 41,000 B.P. for alluvium at Sungai Besi. In India we have
Older Alluvium which has given the following datings:

Mula Rivers 32,000 B.P. associated with Middle
Stonc fLigc tools
33,000 B.P.
Paithan River: 19,000 B.P.
Krishna River: 39,000 B.P.

£11 of these data arc as yet unpublished. Interpretation of
their meaning is. at a very early stage,; and conclusions must be
rcgarded as tentative. I have tried to present the raw data which
wc have so far obtaincd.

‘During discussion following Dr. igrawal's talk, scveral topics
were brought up. The speaker was asked about the cffcctivo age
ranges of the soveral methods in usc, and thc sort of matecrial
which thcy could datc. He gave this outline in reply:

Mcthod Lec range (B.P.) Matcorial

cl4 up’ to 40,000 iny carbon fixed at time of
interest

U-Th 10,000-200,000 .Thick, unrccrystallizecd
aragonitc sheclls

K~ii 300,000 and up Volcanic rocks and ash

The possible oxistence of much higher sca levels (say above + 50 m)
was discusscd, and it was agrced that the cvidence for these is
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Thc complex origin of

the "alluvium" of West Malaysia was discusscd, and the question
of whether the prescncce of framboidal pyrites is a good indica-—
tion of marinc or brackish watcr origin was brought up.

P.H, Stauffer proposcd a votc of thanks to thce speakcr for

his interesting talk, and the mccting adjourncd.

attondcd.

NEWS OF THE SOCIETY

New Members

About 20 members

Since tho last Neowslettor, the following have been clected
to the indicated class of membership in the Socicty at the
Council mectings of November 20, and Decomber 30, 1970.

(4 = Associate member:
mombors)v

Mr., T.L. van Eijk

H.V. Billiton Maatschappi]
Bangunan Getah isli

Jalan [mpang

Kuala Lumpur

Dr. G. Eijkclboom
Scren Malaysia
805 ,.Ii Building
Jalan limpang
Kuala Lumpur

Mr. Ng Chak Ngoon (formerly S)
Department of Geology
University of Malaye

Kuala Lumpur

Hr, B... Olofin (S)

c/o Geoography Department
Univorsity of Malaya -
Kuala Lumpur

S = Studont mcmber;

others arc Full-

Dr. M.E. Scrutton
23 Nassim Road
Singaporc 10

iir. Tan Check Hong (formerly S)
90 Rcmbau Strcet

Klang,

Sclangor

Wr. E.W. Westrick (4)
Thailand Gulf 0il Company
P.0. Box. 979

Bangkok,

Thailand
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CHANGE OF ADDRESS

- The following members have moved to the now addresscs

indicated.

¥r. Beh Cheng fun
39 Bunga Tanjong
Canning Gardecn
Ipoh, Pcrak

Mr., J.D. Bigncll
17 Hurscry Closc
Biggleswade
Beds,

Unitcd Kingdom

Hr. R...5. Cayzcr
20 Shirlcy Road
Roscville 2069
N.S.W,

fLiustralia

Hr. Chong Foo Shin

Geoological Survey Hoadquartors
Scrivenor Road

P.0. Box 1015

Ipoh, Pecrak

llr. Foo Khong Yecc .
Pcjabat Penyiasatan Kajibumi
Jalan Gurncy

Kuala Lumpur

Mr. S. Gopalapillai

No. 79 Jalan .ibdul Manap
off Maxwcll Road

Ipoh, Pecrak

Rosignations:

Mr.: M, Muthuppalaniappan
T4, Paul Strecct
Sercmban, N.S3.

Mr., BE.C. Salmon
Orchard Hill Lanc
Greeonwich
Connccticut
U.Seite

Dr. T.R. Swcatman

Sheeon Laboratorics Pty Ltd.
80 Railway Crecscent:
Queen'siPark 6107 -

-Westeorn: fLiustralia

Mr. Paul B, Truitt

Gulf 0il Company - Latin imecrica
P.0. Box 910

Coral Gablcs -

Florida 33134

USh

Mr. J.0. Zchnder
Unocal Corporatlon
3rd Floor :
HMing Court Hotel'
Tanghn Road
Singaporc 10

*  The following pcrsons. have rcsignod from thec Socicty.

Mr. N.V. Edwards
Hr. J.D. Parker
Mr. G.¥. Fuller

Mr. H.W. Oliver
Mr. Tan Han Thor
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Usc of Klompé Reading Room by GSM members

By agrcecment with thce Department of Geology, University of
Malaya, thc Socicty's Library is housed in +the Klomp& Rcading
Room of thc Department of Geology. The Socicty's holdings and the
Departmentd s are cqually available for consultation by GSM
members as well as Staff and studonts of the Department. In the
past, GSM members. have also becen allowed to check out books from
the Department's holdings. This practice, howecver, can no. longer be
continucd, owing to hcavy pressurc on thc Reading Room from
incrcascd student members.

GSM members: may still visit and consult all the holdings of
the Klomp8 Reading Room.

A Reminders AGM February 12-13

Mcmbers are reminded that the Soecicty's Annual General Mecting
will be held on 13 Fcebruary 1971, and a two-day discussion
meeting in conjunction with the AGM will be held on the 12th and
13th.

L number of papers arc promiscd, but there’is still room for
more. Dcadline for scnding in titles is 25 January, and abstracts
must bc submitted by the cnd of the month. HMembers wishing to
attend the Society's dinner on 12 February and/or the planned
Rawang ficld trip on the 14th(Sunday), should indicatc so by
rcturning thc form which was sent out carlicr.
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