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GEOLOGIC NOTE~ 

Curi ous Inclusions 9 ~ssentially of Spha l e rit e, i n St e.nnite 
f r om Tekka , Pural<: 

KoF.G o HoskinG? University c f Eal2Y[,o 

Recent l y the I·rri ter h ad the pri vi l odge of 8xamining , in po lished 
section, st[ouni t e -rich mc..ter i a l cc l l ectecL f r om Tekko" Per 2k, by 
i,Ir . G.Ho Teh. TIlE) l odos of thi s e .. r e<.c, frcm Ttlhich the specimen i n question 
'tlo.s collect ed, h~".,Ve b8en d8scribed e2..rlie r by Leow, Hosking and Teh (1969). 

'llhe stanni te 7 which constitutes me s t c f the section, appo2.rs t o 
be the 'ne rmal' v ;::,riety o.nd t o cons is t of a mos ,:::,i c of f a irly 12.r ge cryst a ls. 
Hovrever v in the stanni te (.-,r e 2. nwnber (.; f interes ting inclusi ons of varyinG 
s ize , shape 0..."1\' miner 2.10c ic co:nposi tion 3nd it i s the chc.rE:cteris tics of 
the Se , o.nd the ir genes is, v,hich ';oJ'2..rrant the writing of this not e . 

The Inc~j c ri ty of the inclusi ons cons i st of sph3 1eri te ; but 2 .. f ev: 
sm2.11 ones of v::Ti c.b l e sha pe a r e composod cf ch a lcopyrite 7 or a bri ll i ;::mt 
I'lh i te metallic mine ral , lHh ich may bo k8bellite, but Ttihichl i n 2..'1y c=.se , 
i s i dentica l t o the species noted. by R2..md.ohr (19691 p . 546) in stannite 
from Wheal Rock, Cornwa ll , etc. , out whi ch he vJC::'S unab l .:; t o i dentify. On 
o cca Si on, o. l so, srrlc:'.ll compJ s i te inclusions cons i s ting of ch2.1copyri t e and 
sph2.1eri t e , cha lcopyri te and the v:hi te speci es , 2lld 0.11 three speci es a r e 
t e) be seen . 

Commonly , l a r ge i nc l us i ons of sph3.10r ite , Hho SG forms a re, on 
occa Si on, r eminiscent of Chinese che.r a ct e rs; occur (fi g o 1)? c.nd in the 
c:.d.jaccnt ma trix smC1.11 i nclus i ons c:.Te common . Such !lChinesu ch;::~ract er" ­

t y pe inclus i ons of s pho.l erit e i n stuYL.'1.it o he,vo never bef ore oe8n seen 
by tho writ e r nor de they C1ppear t o h 2-ve been de scribed. in the liter o.tur e 
El sewh e r e compar8.tiv81y l ong t rai ns of sph.:1lc,ri t o inclus i ons a r e in 
evidence 0 These i nclus i ons possess nmny different shC:cpes b ut ~;enerD..l ly 

e r; ch body i s somel'vhc:: .. t e l onG.::ttod in a d i rect i on pa r2..11el t o the l on e; axis 
of the tra in of whi ch i t i s a m8mbe r (fiGo 2). 

Locally, small sphnl e ri t e bodi es, of a v a riety of sh8.pes , ::.r o 
orient2.ted a l ong the st 2.n n i t e e r a in bOlLl1dLries ( a fact which is most 
clei: rl;y reve c.l ed Vlhen the section i s GX2"mined betl'ie en pe rtly crossed pol o.rs) 
(fig o 3). 

If thi s Ivere all the sectiGn h e,d t c cffer i t mi ght be concluded 
t hDt <.,11 the inclusions i n t he starmi t o Vle re exsc lut i on bodi es . HO ;-'Jever, 
nea r the periphery of the section are several lar ge masses of sphal e rit e 
whi ch cont a i n s;n~{ll inclusions: mos t of these :'"1'(: chalcopyrite but 0. f ew 
a rG s t aImi te. (Brecci c: .. t ed m:-,ssi v e c~: s 8 i teri t e 1 which "12-S depos i ted o e; f v r e 
the sphal erite , [,l so ':,ccurs l oc;:.lly ne £: r the periphery of t he section 
but 1-Jill. .not b e discussed f urthe r 2,S it i s not r o l evant t o the probl em 
under r evi eH.) Pr o jeoting from the l a r ge st of these sphalerit e bodies 
i s 2-n e l oneate 'horn' whose wi dth appr oxim3.tes t o t h 2-t of t he tro.ins of 
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Fig. 1-Chinese character-type Sphalerite 
inc lusions in Stonnite (s t.) 
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Fig.2 - lnclusions of Sphalerite 
in Stannite 
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. ,Fig: }- Sphol'erit·e "inclusions ' orientated · "." ... . , Fig.4~I-EarlyISpholerite (sl) showing .features . 
along Stannite grain boundaries which suggest it is being replaced by Stannite (sf) 
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sphalerite bodies ncted earlier. In uddition, these leu-ce peripheral 
sphalerite messes, some cf which are completely surrounded by stannite, ure 
locally cleurly emb~ed and veined by the tin-bearing sulphide (fig. 4). 

From these observations it mo\y be concluded thiJ.t tho trains of 
sphalerite bodies mo\y well be reliots formed by the segmentntion of horns 
of the type ncted above during their prosressivb replacement by st~nite. 
The lareeGhinese char3cter-type inclusions may be true exsolution bodies 
with a comp.s.ratively long history of Browth fJimilar to that of sphalerite 
stars in chalcopyrite (Ramdohr, 1969, pp. 527-529), but, on tte~her hand, 
they may be relict features. That true exsclution bodies occ,u.r in the 
stunnite is supported by th0 virtual l~ck of 'white mineral' in the 
splmleri te but much more pc:.rticularly by the local i,"ccumul<.,tion of 
sphaleri te ble bs t:.long the grain boundaries 0 

From these observutions wh~t can be concluded concerning the genesis 
of this ore? It seems certain th~t iron-rich spha~erite, with a sufficiency 
of copper and iron to permit the generation of exsolutiCin bCidies c.s the 
temperature waned was deposited some time after cassiterite. This was 
followed either by the incursion of components capable of depositing the 
stannite and its exsolution bedies without local additions, or by components 
that could lead to the development of the stunnite and its·exsolution bodies 
if sphalerite were assimilated. Such assimilation, even on a modest scale, 
would doubtless provide a.ll the in2;Tedients for the sphalcri te and chalcopy .... ·. 
rite exsolution bodies ruld might well contribute further.iron, zinc e..nd 
copper which might be incorporated intu the lattice of the stannite. The 
vrri ter believes tha.t the lc.tter hypothesis is the mere probable as it goes 
far towurds explaining what happens to the sphalerite cOll)ponents which, 
judg~ng by the distribution of what he believes to be trains of relict 
sphalerite, must have been liberated in considerDble qU2~tity. Further 
support for this hypothesis lies in the fact that in the t'll'iter's experience 
stannite never contains exsclution bodies of spha.lerite unless eurlier 
sphalerite is alse present in the ore. 

Apart then from the curious shr.pes of some of some of the sphalerite 
inclusions, the section under review merits a note because it cleerly 
demonstrates, as ltamdohr (1969, pp. 170-200) has pointed out, the.t on 
occasion it may be extremely difficult to determine whether observed inolu­
sions (pc:.rticulurly if ·they are of isometric speoies) nre relict or exso­
lution bodies. It poss .. esses u. further distinction in that it, unlike so 
many polished sections of ores, giV0S a real clue as to the possible fate 
of ions libereted duri~g tho replacement of one miner~l species by 
c,nother. 
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RJ:;PORT ON KUCRING DISCUSSlqH ,lYIE.B:;TING , JULY 27 - 31 

The S ociety ' s 1,I']eek- 10ng Discussion 1'~0et ing , held in Kuchi ng , 
So.rawak:? from 27 t o ~1 July 1970 , ,ve.s c.; consideriJ.b le SUCC8SS . At tendance 
f a r exceeded c r i g i n 2..1 8xpoctdions 9 Hi th 68 :" eg i s t e r ed pc.rticipants, 
end member s seemed t o en j oy the discuss i on:;! and fiel d. trips. The I nr ge 
a ttend.:.nce v;2,S duo mi1inly :t V the unexpectedly s tronG interest from the 
petro leum industry, ,vi tIl o ;i.l Qomp2.lW ge o l cgis t s comi ng from .:,s f a r e.S 
Sydney .::.nd USA f or the meet i n,co . Tile meeting W2,S usefu l i n pr ovi d ing an 
opportuni ty for i nforma l discussic.'l1s ,::;,mone; Ge ol ogi sts concerned wi th 
petrc leum expl or c:.t i on i n · thi s re["i (n < For m2.l1y it ~·!c:.s their f irst 
oh::.nce t o. meet on8 nncthor ancl exch2.n(:~e v i ev·1S c 

The i ndoor sessions on "The geology of the Suncli:'. Shelf (.:.nd i ns 
environs 19 c overed the 27th Ch'1d 28th c. f July. The meet i ng ~-I'::\S fo r me.lly 
opuned e n the morninc; of the 27th by t he Non. Nr Stephen Yong , Deputy 
Chief Hi nister (; f S2.r.::',ll']::-.... ~.. In his r em2.r ks , r,r,:r Yong emph2.s i zed the St ate ' s 
grent interest i n the 8conomic pot enti :11 c f the offshore shelf sea s 
c.:.djo i nin& Sc.rnvJ.c:l..~ . Fe llo,vin& the opening ce remonies , c:. p2.per by 
N. S. Hilile of the Uni vorsity of 1'1alEwn on tiThe geo l oe;:r of t he Sundo. Shelf 
bet'I']een Bor ne o o.nd the NInlaY2.n Peninsul a " W2,S rec.d f or Pr cf. Hc:.ile by 
P . H. St o.uffe r. Thi s interes t i ng pnper presented nmv d~t2. on the geo l ogy 
of the shelf 2nd the islDnds in the Sout h China Sea, a nd of fe r ed obser va­
t i ons on t he s t ructur a l reL-~t icnshipsof the is l cmds 2.nd Borne o , 

The ot her paper s presented on the 27th deal t with specific aspect s 
of t he g eo l ogy of t he Sund~ Re gi on . C.H •. Kl1o , Principo.l Ge ol ogi s t of 
the Geo l ogi c2.1 Survey i nSc"rc.vic::.k i n h i s " Int r oduction to t h e geo l o:::;y c f 
West 8a r Cl,v,c.k" (S2,ve Ci.l1 -::: utlin8 c f the complex :.;nd f2..r from f ully reso l ved 
st r at i graphy 2J."J.d structure of tll\:: o.r 8a . Th i s t nl kpr ovid ed a good 
previ e';>! wd introduction t o · the fie l d t r ips held later . KeN. Leons , of 
t he Geol ogica l Survey i n Kota Ki nnbalu , spoke . on the liThe pre-geosyn­
clinal r o cks of lied S8.ba.h" . He clescri bed small i nli e r s of schist and 
gne i ss , s imi l a r to the !b3sement i r ocks of Ec:.st Sabah 1 v.:11 i ch o ccur near 
Ivlt. KinL~balu, r~nd suggested. tha t a c r yst alline basement of s uch r ocks 
mn.)' extend under the. thick cove r of the R:1jang Gr oup i n t ho NorthHest 
Borneo GBosyncli ne. P.R. St auffer of the Unive r s ity of M2.1ayo. pr esented 
0. pa.per on "De pos i t iollC~l d i r e ctions in the Plateeu S::mdst c,ne Fo r mat i on 
of Nest So..r 2.wc..k " , The cri entc.t i cm of cross beddi ng i n o.r ees nor th , west 1 

and, sout h c f Kuchi nc; indicat e t h 2-t the source a r ea f or the Pl2.teau 
S,-mdstone vms t o the a outh\..Jest :-.ncl [llse sUGGGst a p o.l eogro£,raphic trend 
extendi ng n ortlli-lesh.'2.rd inte, t he South Chi n o. Sen t ov;a r c. tho. N2t .una I sL:.nds. 
:1 pnper by D. S o . . ])hillon of The Lnal ytical Laborat ories on "Depos its of 
f or nmip.ife r C1ltest s off the Po.h2.l1g Hiver estuary , e~st COo.st -- of ' West 
Mal aysia , Sout h Chi na SeQ" vla.S .. r e2.d by IYlargar et Long • . Ii trav e rsenor m<11 
t o the c o.q.f? t shm"rs marked chG.nges in bott om sediment ':.1l1d abund ance and 
type of For 3Jlli nif Gr n v v,i th snlin i t y cmd sedi ment type i.--.ppearine t o be · 
the main. cont r o l s on the distri bution of t h(; Forn.'Yli n iferp . 
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In Tuesday ' s ses s i on, J uly 28th, PoRo St~uffer presented a s e ccnd 
pa per9 thi s timE: on "Se,me speculations on pre ,·lJ:'ert i a.r y palecge oe:;r a phy in 
the South Chini?" Se:: r (;c i onil. Thi s p2.pe r po int ed out thc.t the t,"'eo l oe;y of 
12nd ::tr e 2.S ad j oininG the South Chine Sea requirbs tho n ov,1 submer ged shelf 
~reas t o h 2VO b e en the s i t e , a t v ari ous times i n the past, of uplifted 
l(~nd masses 2.nd deep m2rine c,re 2.s .. Subsurf2.ce iT'Jormation acqu ired by 
petrol e um explor 2.t i on compan i e s s h ould help unr2.v e; l the ec ol ogic hist ory 
of the regi on, which i s pr ob2.b l ;y quit e compl ex. F'ollmvi ng t h e paper I two 
pa pers on the use of seismic rnut hcds in oil expl or ation we r e presented. 
I-1.L o Guerts of Brune i Shel l Petro l e um Cor p . spoke on iiTho se i smi c method 
2.S cn explorc~t i Gn t oc l", ['.nd vIoRo Cott on of Ge ophys ic2-1 Service Intern2.­
tiona l t r a ced the r out e; Ii]!'rom se i smic o.o.t o. pr c oes s in('.' t c: b'"80 10(;,ica l 
interpret c.~tion'l. Thos e t"JO p;:::per s gave 0. full a ccount of mode rn s ophis­
t icated se i smic t e chnique s ; which nO .... 'I' invc l v e oxt ensi v e us e (,f computer 
systems. Guert s! paper vC S <..:.n out st 2.nd ine;l;y luci d pr 8sent c:1.t i on end one 
of the hiG'll poi nts of the symposium . 

On the evening of the 28th of July ) 2.ll p o.rtici pD,nts wer e enter­
t c,ined t o a d i nn<; r a t the li:tlr c r .:'. Hotel i n Kucl1 i ng o Host f or the d inner 
vn:.S the Shell gr oup of compCL1'J.ies ? VIi th the Mo..n nger of Shell Sa r m·rak 
B8rh<:~ in IvIiril Mr Boersmc-' 7 pres idinc . Shell's cene r c sity mc:1.de the 
evening Q t h or ou;3'hly enj e,y o.,o l e occasion. 

The 29th, 30th a nd. 31st of July were tt:1.ken up by three one-day 
field t rips t o a r e a s ne c,:r KuclLing . The tri p on the 29th eX2.ffiined the 
Bc:1.u a r e e in the morning ::nd outcrops a l ong the B2.u-Lundu r o:::.d in the 
::fternoon o In t he Bc\u 2,re c:1. 1 visit s vmre mc:1.de t o the Bl.rki t Y01L.'1g Ge l d 
Ni ne e nd ti-w small antimony mine::s 9 in c'ne (; f lolhi ch de posits of n 8.tive 
a rse nic z,r e f Gund <110n g ,",ith s tibnit e o Fos s ilif(;rous outcrops of thE; 
Beu Lime stone Formc~ticn vIGrl.J c.l s o uxaminud. The out s r ops on the B2.u­
Lundu ROCld Vie r e in the Pcld aw2n Fur mat i on 2.nd t hE:: c.;ve r l y i n c; Platea u S211d­
s t one FormC'..t i on. Th8s(;; s hcWE:; d t ho trans ition from the mc,rine s l opo 
depos i ts of th~ Pedcnm n Forraation t o tho fluVi a l, cie lt o..ic? c:.nd li tt 'J r a l 
mz,rinl.:) depos it s c f the Pl ",t", c,u '-' c.nds t one· For ma t i on , but pr0vided no 
evid0noe on whethe r the cont e ct ~.j o.s a conformab l e ono or ne t . 

The fi eld t ri p on July 30th cov e r ed 2.r e c.s near KuchinG t mm Gnd 
.:.'. l on t; the Penri ssen and Be.u R02.(~S c In t he oruing p2.rt icipcmts eX2mined 
outcrops of pr8 -'l'ri <::.s s i c c2r :-)(,n<',cuc'us phylli t e ~ a microt o1121i t e of 
prooal) l e f1i ocene <;'Gt c.nc1 exce llent exposures of f os s ilife r ous B3.U Lime ­
s t one For metion c.t th\;; P011 1(1;;( n (,; ~uc:rry 1 whe r e s ome s h a l es of the PedC,i'lC1n 
For mC'..ti (;n e lso occur, probe.b l y i n f ault cont B.ct i'Ji ih the limE; st cne 0 Just 
bef or e l unch , a vi s i t vms mc:.de t o 2, :.md D.=,-y;::.k l onghouse e.t Kc.mpong 
Denu..lc, tllhich c;,llovwd. pc.rticip :~nt s t o seG t h i s cha r a cteristio Borneo styl e 
of n .::ltive architecture .::md s e- ci 2.l c r gani z :.--.,tion. 1:::1 t h<; nft e rnoon, two 
exposures of t he Pedawan Fc r m, ti c.,n Here examined . One showed pebbly mud­
s t one s cend s luri1p b r e cci2.s int e r bedded wi ttL norma l sh a l es §lld muds t ones. 
rrhe ot he r, C1. l ~'.ree dcub l <2- r 02,dcut on th<; new Seri :::Ci1 ROt:.~d by the new r ound­
c.,bout c.t f.h l e 7, cont 2..ins sh a l es and sandst ones of the Ped2..wan Formc:1.tion, 
intruded by porphyry dykes c.nd sills, cU1d unconformc.bly ov erla in by 



Pleistocene gr avelly alluvi wTI; \-lhi ch c.,ls0 fills severc:,l "LJe2.utifully 
displayed: clic:mnels . The ' Pedmvan s edimont2.ry r ocks there shovJ a vc:.l' i ety 
of sedi mentary f ee,tures? ' i ncluding s e Ie mc,rkinc;s 7 sho,le-chert c r ecci 2,s I 

plant fr2.gments, shell debri s i n some SEma.stones 7 2vnd ::'. number c f 
c~rmored mud-1:; o.. lls. I t is ",n ext r eme l y interestinc exposure c.,nd members 
of the trip Here f c rtunste t o see i t nOlo[ 1 2.S cutting3 i n soft recks do 
not l ast l ong in this cl i m-:'.te . 

On thc 31st of July 2:. be-at tri p iiJ2..S mc.,de by G'cvernment l o..unch 
down t he S2:.r 2:.Hc,k Ri ver frem KncllinG -t c the Bi1..k-;:o Peninsula on the coo..st , 
During 2. r c::d;he r b rief st "y L.t t~le Eatic. n2.1 P.::.:.rk Ee2clqu2.rters o.t rre l ok 
Lsamt p~Tt icipant s were o.b l e t e eXcemine tho excellent se:J.-cliff ex­
posures of Plo.te2.u Sc:mds't one :B'o rmc::~tionl there rc,ther unifc rmly coarse­
gr a ined a nd cross bedded . Ono enercetic seul even t ook time off t o run 
up -:; 0 a hiGh pv int 8f the peninG ·~l la . 

These three field trips :"rer o well -attendod ~ 30 to 40 members 
pnr ti cip2.t inG in ec.ch~ c:,nd they pr ovided s ome int r cduction t c the 
rocks of l'ies'c Si.,r 2..wElk in the f i 'e l de Nurner c'lls :;r guments over the 
int8rpretcet i cn of f 02.turos SGon ivere inter esting and l eft m3.ny questions 
unresol ved. 

On the l c.s t eveninG ~ July 3'i st, the So c i e t y held. 0. d inner for 
pc.rticipmlts a t thE:: Lake RostE'vur cmt i n Kuchinc;. This p leLl.sc:mt occ as i on 
r ounded off the week ' s i..,Gt ivit i es. 

All in a ll, it "lVC.8 a ver y successful meetinG. The f or m,J.l 
pr o Cr am of papers "ms bri ef ,J..nd [, b it thin 7 but tho informal dis cus s i ons 
and g et-tocether s 1 ::IS vJell as the fielG. t rips? made it c, i-lo rth\-lhile end 
enjoyabl e week. The Sc ciety is extremely ,:::r c;teful t o cell who he l ped 
mclm the meetinG t he success i t \VL,s. First Etl1C: f c r emost, our gr s titude 
must Dc., expressed to the compC1.YJ.ios - LGI P, ESSO , Gulf (Tho.il.:1l1cl ) j q)l.lf 
(So E . l~si[c ) and GoSol . - who 5 :1ve c;enerous financi2.1 s1.<.pport, enabling 
the Society t o subs i diae trc:.Ilsport between Singa por e ::',nd KuchinG, ,J.nd 
c.llowinf,' mGre th2J1 3. do zen under[{.r Qdude s tudent s from the Uni versi ty 
of lI'Ial 2.Yo. t c tlttend. ~Vi the- ut t~is suppcrt , it is s2.fe tc SEW 9 t he 
meet inc \-JCuld not hEWEl teen p Jss i b l e _ Th:mks 2.r8 c:,lso clue t o the Shell 
comp2.nie s 9 f or their spl endi d hospi tc:~lity on the 'I'w3sdEW eveninG_ V,J.rious 
offices of the Sar2.ioJ,J.,.l( Government L,'c,ve e,ss i stance ~ The Deputy Chief 
I\1inister, Nr . Stephen Ye, n :.:;' ? k i ndly c(; l1sented t o open the me eting; Ib ",i o 
l\1nl 2.ysia, S2.r2.I-'To.1<: , mo..de the f 2.ci li ties of their Studio Ii av a ilab l e 
c.,t no chage f or t he i ndocr sess i ons; the Infor md i on Office 'lent t he 
Society visue.l aiel equi pment 9 2.nd the Principa l Ge::, l o[.;ist of t he 
Geologic2.l ' Survey, Sr:-,rmvnk ? Mr CoILKho f not only made 2.v iJ,ilab le t he 
Survey's offices f or t he Reeistr3t i on on Monday 7 but ,-elso ~'18 1ped in the 
pLuminG C1nd prep2.r dicn of t h e meeting i n E'v thousuncl. "JEWS. The British 
Council l ent Em ,;;verhe2.d pro ject or. 

As ,J, r esult of the Kuch ing meet inG? the Society nOH h as c:, better 
ide <-:. ::;f Nhat i s- pcssi blE; . It is h upe:d t o r epeat this typo of Discus s i Gn 
M8eting , perhaps on an E1nnusl bC'vs i s v 2.nd loJi th l o c 2.ticns in v 2.rious m2.j or 
t CMns of beth Ei..:st and West IvIc: I ays i ao 
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Abst r iJ.ct s of t h e po.pers ;presented o.t KuchinG, with the exception 
of the h lO pc,pers on the se i smic mGthocl j e,re c,ppended with thi s 
Newsletter . 

OTHSH. I{8C.tBNT r'~:;::;T INGS 

IVlEETING OF' 22 JULY~ R. Eo STANTON 

i~ meet i ng of the Soci e t;)T l"o.S he l d ~t 8 . 00 p .m. on the 22nd of 
July i n the Ge ol OGY TIepo.rtment , un i versity of Ii1e.l c:.ya . WIT R.E . St ant on, 
f or merly Rec;der in Gee chemi stry c:,t I mperi L',l Cr:, 11'3Ge of Sc i ence 2.nd 
Technol ogy , London, addr essed the meet inc on the t opic :tThG cc l orimetric 
determino.tiGYl of mol y bdenum [ !J1d tunGsten". 

The Pr es i dent, K. F oGD 1-10 skin[:; , int r ocluct!d the s peci<:er, \"ho i s well 
known in ge ochemistry f or his clev8L;pment of t h e r 2..p i d met hods of ana l ys i s 
such as thos e ho describ ed in h i s t a lk. Hr St ent en outlined the met h e;Qs 
used f e,r mo l ybdenum end tungsten i n s ome de t a il l.:' i t ll ~ttent ion t o the 
prc..cticc..l d i ff i cult i es s cmetimes encounte r ed end holt[ t o eve rcome them. 
He pointed out thd the col orimetric methods e r e still much used for 
these tltJO e l ements because the nev-Ie r (J,t omic c::bsurption methccls clo not 
work well with t hem . 

ibe ut 45 member s 2"nd guests 2,ttendecl t h e moetinG, 21ld there W2.S 
conside r abl e d i scuss i on, !:lo.i nly on the prc..cticc:: l pr ob l ems experienced in 
o.pplying the methods t o m2:teric..ls of d i fferent compc s ition. 

- PHS -

l'IfJ:;;E'TING OF 11 SEPTENIT3l:R 1970 : PROFEsson Bo SlEIEOL]) 

Ii me eting of tlle Societ ;y 1tVa S he l d at 8 000 lJ . ln o c: n t he ev eni:r'lC of 
the 11th of Septembe r 1 in t he Ge c l (;GY Dop2..rtment 7 University of I'.Ial [1..YC1 , 
KU2.1a Lumpuro The Pres i dent 9 Pr of essor K. F oGo Hosking , i ntroduced the 
specl<er f or the cveniniS' , Pr ofG s s ur Eo Seibc l d , TIirect or ~_, f the Ge ol ogica l­
P::::. l e ont ol oc ico.1 Institut e 2t t he Univers ity ef Kiel, t'l'est Ge r mc::ny , 1>lho 
spoke Gn the t opic liThe g00 10{,;;}r of '.Cd j ~cent SC·3S i n o.,rid c:nd humi d clim2.tes\; , 
Prd 'essor Se i bGl d ~vas on a vmele ' s vis it t c Kuo..lc, Lumpur sponsor od by the 
Goethe I nst itute. L synops i s of TIr Se i bo l d ' s t a lk fo llows ~ 



iit the GGe l. Pa Iee·nt. Ins ti tute c .. t Kiel the c .. ttempt i s being made 
t o find models i n t he prosent ccoens f e r t he sedi ments \0';8 find. in the 
geb~oeic col umn. Hieny sedi ments "Je r o c1epos i t ed. i n C'.i'- j 2..cent se2.S bordering 
l and ' masses~ .Some c f th8 present--d.cw ucljncent se' :s occur i n the ti,ro c .. rid 
clim2.t i c belt sfl2.n..kintS .-the Er{u::-.t c- ria l zone . Otl18rs c ccur in humid climdos 7 

bc th v,ar m (equat oria l ) c:>-nd cul d ' (tempord<::: J.nd pol ::r) . 

T,rJhat · 1.S the princlpc.:l differ ence 1Jeb!8en these twe environments? 
In 2.ri rl c.cl j 2.cent S8 i'.CS ) eV2,pc1';:~t i cn fr e!'!! tho se ~;. s urLcce i s !.!:reatG r thM 
the influx of fresh wccter IrGIn r.::,in c:md rivers. Hence the water becomes 
s uper -sa l i ne 1 hencG denser 7 ~-ill(l, consequent l ;y sinks clovm .:md fl ows cmt 
tCl.\I:J,rd · the lloe pe1' (,; CG2J1 7 v!hile 2.,. compens2.t i nc; L .:.nd'\oJc11'cl fl ow c f normc. l 
sea. wc:\ter occurs c::.t the sur f C1.cG c Exevilplss of such sec.s t odc:W include the 
Heel i terr3l1ec.n, the Red Soa , ['Bel the Persicm Gulf . 

I n humic~ c,dj cwent sec;s , '!Jy contr.J.st 1 inf llLx of fresh 'w2,t e r exceeds 
GV::ipor c:ct i ::m . Hence there i s {',n c ' utivc~rd surf2ce fl01'1i of les s s 2.1ine (honce, 
l es s denso) w.~t or, ::~nd 2. 13n6JC'..rd bott om fl ow (· f norma l s oc. w2.ter. 

For a hurni cl exe .. mple \'18 'L<!ill tdm the Bill tic se·:::. ; f or 2.n Clrid one 
'the Persi::1l1 Gulf'. 

The first point t c. mo..k:o i s tlwt thE.:se se2.S [' .. 1'0 not f12t on the 
bott om. In r..clj a cent SG 2.S thor o is ;:-:,l wZ'cys 2. s ill 2..c'1d one c r me re b~:s insc 
In the Be-l t ic t he f irst ~.:.nd. mest i mportMt sill i s Uc.d;w8on . tl~8 islc."lJ'ld. of 
Zeal and. and the De-nish m2.inlcmcl . I n the P8rsi" n Gulf it is the S2me s t ory: 
there i s 2 .. sill just i nside t he Str""i t of Ec rmuz c.nd. tvJC b,';sin3 ~ the centri.1 l 
8.Yld ilfOs tern bccsins 7 in s i t-:o thi s s ill. 

.L se oond. point i s th,:t th8r G is ~ lwo..y8 ,,' key r..r O(1 nG;:\r tho entr2 .. nce 
2nd s ill. The ch:·.rctcter of th(; Gnt r e-nce is very i mportant f c· rhydr o l ogy , 
f e r scdimGnt .:1tie,n j f o r the b i ,. l o(;JT of tho r..dj ::',cGnt SCD.. . :SxG.rnpl es 2,1'13 the 
Str2.it s of Gib r c.lt o.r ,·md. the 8t1'c~i t c f Hormu3 c ?h8se o.r e tect cnicc..lly 
sensitivo 2r8:1,8 ; sl i {~'ht m0vemcnt he r e l'lill i nfluence th;;:; ,,,11-:..,10 i:1re a c f the 
sea l\"i thi n . He must remember this in 0z.:::.rnining ·f oss i l sediments cf 2cdjaccmt 
SC2.So 

Hydro l ()g;,)T (: f acl j 2.cunt soc~s: . Isolines :.. f 8[',1 t content l i p t ovJ2,rd. 
t he basin ' from the s ill in hurni e:. 2-dj2.cGnt sec,s 7 the ..::ppos i t o T!J~7 in :,rid 
;~d j cccent se C:1S . '1'h(:; S2.r.'10 GPpliecL f or 2..c'1;Y e ther InG ::2.sures of wnter 
ch2..r o..ct e r: :, clens itY1 'phcsphr,te CG11tent, etco 111 11umi ·:..l c.,djac 811t se ns the 
b:::tt om "'iClt<:;r i n c l osed [)C1s ins i s cener i:.".. ll;y ver y stc,tle 7 boce.use there i s 
no hecwi e r h"c,te r :les cendinc frvil ClbcV8 t c c~isturb it. ,,', ste:.ble i'.nd s t 2.gllnnt 
densi ty profil e i s f or mod be l r N' the s ill ,:lepth . In the:; Jkl t ic ~ f e r ex ampl e 1 

2- sh:::r p :=:mc 'horizontC11 hydrc ~T =-ophic bouncl.:-,r y o.t e. C::epth of abe·ut 70 mete r s 
sepEcrcites . b r C1ckish lvc,t er ":'..bcv8 from s c,line ~v2.t G r be l oN. I n the i.:;,rid Pers i an 
Gulf? ()n tlle ~ c;thur h Ecnd , , supt.: rs c~l im; c.n'~ th<:::refore dense 1/\l' ?~tGr sinks from 
t he s urfccce hd s eeks the t ·:.., t t cm . Th i s flushes (,ut tIle bott om '\rJ2.ter ,::md 
prevent s the f or mc:.ticn of gOGcL s trc:,tificc,tic n wi thi n t h e wat er co lumn c 
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What are the implication (·f these differences for the geclogists? 

In the humid model thore is abundant oxygen above the picnocline t 
but below there is stt'..{;;nant wder in which (.xygen is depleted by :.·rganic 
metter. Hence -the bcttom wc.ter is very oxyzen-l::,ocr (commonly less than 5% 
~aturaticn) Gnd.. often H2S is present. This environment is toxic and 
there is little or nc benthos. The sediments deposited here will therefore 
shsw nc bicturbc~ticno In ccld humid c:reco th8re are seme exceptions and 
complicntions produced by the sinking of water made dense by coeling, but 
this does n~: t occur in tropical humid c.ret:1.s. 

By contrnst, in ::..rid. .~dj['.cent 8e['..8, the overturn cf the w['.ter 
column brinf,'S oxyeen from the surface, hence there is life e.t the bc.ttom 
and the sediments show .::-. [STeat de:::.l of bioturb['..tion. 

ThE:jse differences in benthos ere visible in cores obtained (undis­
turbed lamin~tion in humid areas; disturbed in nrid ~eas) and in bottom 
photographs (crgc.nisms, their tre-cks and burrows SllOW in arid areas). 

fUlother result of this difference in bottom conditions is the fnte 
of organic matter on the bottom, which mqy be the rnw material of petrcleum. 
In the central pc.rt cf the Baltic, in the Gotland Basin, you have very high 
organic content - up to 10% organic carbon. Now the nmount of orgc.nic 
ml.:!.tter in the sediments will depend on four fc.ctors: 

1. Rate of production 

2. Dilution by river sediments 

3. Close ::'..ss0ciation with fine-grained sediments (i.eo t1bsence 
cf str~m5 currents) 

40 Rde of destruction: hiGh in e..rid model, with 0XY{j6n at 
the bcttcm (and sc~vengers); low in humid model, with 
0XYb~n~poor bottom water and little or no life. 

In the Persian Gulf, the bottom sediments never contain more than 
2!'j, organic carbon. As the surf?cc Wil·ter flows intc the Gulf 1 it is 
proeressively impovrished in nutrients, hence the productivity in the 
surface we.ters of the Gulf is low 0 11lso, as the bottom wnter flows 
townrd the sill , it becomes depletod in cxygen. For these reasons, the 
highest orSanic contents in tho Persian Gulf 2re found in the lower end, 
near the sili. .At first it \'V't".S thoueht this miGht be Simply bec9,use . 
the sediment si finer there, but c':)mpnriscn of sediments of tho same 
6T~in size from vnrious p~rts of the Gulf shows it to be nn independent 
effect. 

In the Far Ec.st, the Gulf cf Thailand h2.s a sill at a depth of 
n.buut 60 meters. Org211ic content of sediments lvithin the Gulf is kept 
lew by dilution, however. In Kau B~ on Halmchera Island in Indonesia, 
the sediments heve over 2% organic ce.rbon, despite dilution by sediment 
from active rivers. 
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.". . 
The humid medel Japan Soa is different because in the northern 

part'li'mter at . the surface is cool in winter till it sinks, thus "flush­
ing cut" .t:he system end brineii15 c:x:;yc;en to the bottom. Oxygen snturation 
is presept sometimes down tc 3000 meters. The 1-·:Jttom sodiments in the 
·central and deepest pc~rts Lf the Japan Sea o.re poor in organic carben. 

CQ,.lcium carbonnte content of the sediments also sho\1TS marked 
differences. between humid end arid arens. In the Baltic the ccntent of 
CaCO is extremely IGl-I. In tho Pc!rsi;:.n Gulf the content of CaCO is 
abou~ '20% on the Iranian side. This me.turi·c.l is entirely from t~e tests 
(,f oreo..nisms and thG UinOlL.'1t is kept lew by cliluticn with silicate sediments 
from rivers. Te·wn-rd the cdnter of tho Gulf 7 the c'_:mtent is ereater than 
4CYfo. In the humid model sees you mc.y have sclution c-f ·carbon('.te at the 
bottom. 

The hydroETaphic differences between humid end arid seas effect the 
biofecies of benthonic cI'[';nnisms. In the :&oltic one seas fa.ciesmarked 
by index orcc.nisms controlled by sC11ini ty c,f tho wcter. But because of 
the good stratificntien in the \-;~~ter column, the bicfccios bcundnries 
follow depths ["S well. Thure is one very sharp boundnry c..t a depth of 
12 meters. Although studies of bi0fc.cies in the Per~ian Gulf are still 
in an early staGe, there is evidence that the bOlL.'1daries there are less 
sharp and thr,t, rnther than beinG horizontal, they dip with the isclines 
toward the sill, prcving t}mt they :;,re not directly controlled by depth. 

Currenis on the b0ttc,m: In the Balt ic hoavy s.,l ty bottom wo.ter 
incurs easily t.:; the first sill nmonc the Dc.nish islGllds, but only makes 
it into the basins 0f the fultic every few years under specic'..l ccnditions 
cf sustnined strong westerly winds o Det3.iled studies Sh-,i1T the effects ::-f 
bottom currents inih~ strait north of Fol1ffiarn Isl~d near Kiel. Erosion 
h[~s in m:my pIeces exposed Pleistocene bculder clays ct the surfa.ce.. Echo 
sc·unding records show trains c·f regular se:.nd w<.wes or f,"'innt ripples. These 
are <Bymmetric, sh01'ITing currents from l."rest tc eest ns ti:;e dominant influence 
forming themo 

A useful index of wher~ yeu are in an ndjacent SOi1 is the ratio 0f 
planktonic to benthonic foraminifers.. This r(.',tic is high in the ·:,pen sea, 
lewer near shore" Globigerini1 cmmet liVE) in depths less than abe·ut 20 
meters.. In the Persic::.n Gulf there is 0. c,T2.duc.l drop-off in this ration 
c.:.ming in from the upen (cecm, f'..S ple.nktonics 2r~ carried in by the in­
flowine surface wnters. Thu current pattern zives the distribution a. loba.te 
oharr.cter, nnd Coriolis fe,rce presses the mcin currents -GOlI{,J,rd the Iraninn 
side of the Gulf. This is shewn in the distributic·n ecf sc.1ini ty and other 
fc.ctors es well Q.S by the fc:ra.minifers. I,. hydI.'o(,;'rc.phic st~ti,~'n outside the 
sill, in the iirc,bian Sea., sh~ws i1 water cclumnmarked by a. sha.rply defined 
mnss cf super-saline vw.ter ["t a depth cf .200 tc 300 meters.. This is the 
outflowing bottom water frum the Porsi<::n Gulf 7 vJhich sinks 'till it finds its 
densi tylevel and then spreeds 0u1; horizcntclly.·' This w:::.ter is more saline 
but nlsc wc:.rmer than the H:..:ter e.bcve c.nd belOitr it - the twu effects on the 
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density 00.n001 out 0 The m::~8 S spr8 c~ds cut 1,..; i dely a t t h i s depth and cc.n 
be deteoted bven on the e ther s i de c f the Incl i ccn Ooean~ ()ff Indi2.. 

iit the Streits (.: f Gibrr,lt 2..r 9 Nediterrcne2.l1 bott om ,vat e r s imilarly 
fl (;\vs out and dt~m till it finds i ts clens i t y l eve l in the lithmt i c TIIf.c-,ter 
o(' lumn ikt a bout 1000 met e rs 7 [md then Spr0[cc..s (Jut h ,:)ri zc ntally o Pre -
8wnaab l y Ce rie lis ' f or ce P USh8S t he (:utflc lo{inc"';, current ini tinIly ~,geinst 
the wrth s i de c f the strc,i t 9 nLns ' t ho OOr"s t of s c u th,oiost Sp2.in. Inde8d 
2.t the bese of the cc·ntinent i:i l slope here c,ne fi nds '::-1 t r ough-like ch2.Y'Jle1 1 

fl ::-,.nkcd en it s c, utE:!r (sl;uth'rTest) s i de -oy a. Gent l e r ounded ridg e oc·mposed 
of layers of sed.i ment oonformu.ble to t~'l e surf 2.oe shape 0 y.Jhile t h is 
str uctures mc.y be the result c·f l o.rge - soa le slumping , it may a l s o be th","t 
it r epre sent s the c h;.>.nnel ' CL'l(i the ni),tur:1.1 levee c f the IViedi terra.'1ean 
Qutfla'i'; ourrent. 

Henoe 1rIe see th:~t s tudy of t hmJe mode rn models ,,·f humi d cmd E~rid 

e..dj a oent sees oan help expl c.i n many feo.t uro i n ancie nt sedimen-c c"r y 
r o cks . 

Discussion: 

Ni k ~il(.hd : Sinoe they nre both humid seas , why shGuld t he surfa ce water 
in the Hal a oca St r ed ts be more saline than in the 133.1 t ic? 

ES The Balt i c is much mo r e enclosed a nd cut off f r om the c cean. 
lind o..lso \ the salt Vl ,-~ter oc mins int o the Balt i c c"l one the 
b e ttom is from the North Se <:0 i which i s c.1.1re2.d;y a lit tle 
less s aline than the open o cean. 

N. 3 o Ec:ile: Ucmld y vu c c.r e t c. speoula t e on the effects of the sea leve l 
changes i n t he P18 i s t ocene . on t he South Chin:::, Sec.~'? 

ES 

lCal" eGo 
Hosking 

1.;S 

Thi s i s :3, very oc mpl ex matt ere In Gther sees with whi oh 
I (':,1'11 L :,mili:1r, there i s evidence of m:"' j or change s i n 
oirculc.ticno There i s c, suggest i on t h2:c i n the Ice Age 
the Tfl8dit crrOJlean cirou l a t i cn Na s the s the r l"ay - i. e. 
that i t ;"T0.8 c., humid mC)dl~ 1 s ecL , T,vi t ll s urfE,ce outflow. 
This wc·uld expl a i n the PIGist c ce n e incur s i on c,f Atlantic 
b enthos. During the l (;IAles t stages of Ple istocene sea 
l evel, tl".e Hod Sea VJ2,S probab l y c ompl ete l y closed off 1 
i n the sediments there Lre n '_' Gl ob i gerina a t ",,11. 

itL::uld y ou oo,re t eo o(,mment on the () rig i n of the 
Kupfersohi efer ? 

Th i s is 2. peculia r depos it diff i cul t t o explo.i n . The 
:.l.ssc ci2.ted r o cks - e. e. the Zechstein - impl y a rid 
c onch t i cns. But t he fe 2.tures of the Kupferschiefer 
itse lf ... h i gh organi o ma ttGT, no b i oturbat i on 1 high 
met <11 oontent ("Jhieh I didn't d i s cuss) - those 



i ndica t e a humi d model. Br ongersma-8anders h £.1s suggested 
t ha t it vJas an c.r i d clim2.te but ivi th such s t r eng a nd 

. pe r s i s t ent (' ff-shoI'8 ,vinds tb:,t 0. circule.tic: n ... f vh, tur 2..S 

i n th", humiu model i-:::'S pr '. d Clcod. :i3ut thi s would r equire 
s t r ong vJinds durin!.!; th8 \vhc 10 yec.r. 

K. F . G. Ho sking : Pos s i b ly if th~ met 2,l s wer e i ndigene us 7 coming fr cm be l ow? 
they could pc ison the bet t e-m vJQ.te r [',nel s :· i.111ow the pre ­
serv;:" ti r.; n of orcc:::ni c mat t e r . 

Possibl y . 

A euest Hm·! CGuld you h C.V 2 prevv.i l i ng vJinds frcm t h e s (.; utheast ? 

Wl: don' t of c ours e.: know j ust whe re 2nd eLt wh(1,t anglo 
the equat or wa s c.t the time . But eVen 8 0 \ prevailing 
winds frvm the s outhG2st do not S8 8m imposs~b le. 

Profe ssor N.S. H2ile pr oposed Q ve te <) 1 t hu.nk:s t c t he s peaker f or 
his f ascinatin& cond very stimulatin,~, t2.1k , and the mE:etine; i..,d j ourned. 
About 40 members and. E,U8sts (~ttend8d . 

- PHS -

111CETING OF 18 SEprl'EMBBR: PROli'.i!;SSOR Th . G. SAHA.I·i!1. 

Th8re was a meetinG of tht:; Society c,t 5.1 5 p . m. on 18th September i n 
the Geo l ogy De pc,rt m(;:nt, Uni ve r s i t y c f I'lc.:, l a.yc,. The Pros i dent , Ko F . G. Hosking 
int r oducod t he SpG2-l<e I' , Prof 8ss'~, r l'h . G. Scl12n'7l2. of Helsink:i Uni v8Ts i ty . 
Prcf essor S2.ho.ma , co - c::.uthor s f t he s t O:;DcL::r d. IK rk Ge o chemi s t r Yl h e,d recent ly 
E'.ttendecL tho HIli m08ting i n :l'ckyc ;:md w[cs m2king h i s f i rst visit t o Iv1al D.ysia . 
He spoke on tho t opic " Se m2 se cGnd2.ry tungst Em mint3r~,l s frcm i',.frica." . A 
s ynops i s c, f Pr of. Sc.h o.mu. ' s t ;:"lk f c llows: 

Mal C1ys i a i s fc:.mc us f ,~.r it s tin 
sorry I h .:JVG never been ".b l e tl. vis i -',; 
2.bout I.fal c::.ys i a n minerc. l occurrences . 
years with 11.fr i8<-,,,n tunf,'st cn min8r'~l s I 
~lalo.ys i 2.l1 deposits . 

c.nd it s tunGsten d8 pos i ts . I am 
here befur ·.:: j c.nd I Jr.ncw (' nly little 
But I h2.vG b(;en concerned f e r s ome 
:~nd t h is r:c.y bo c, f s ('ma r Glev2.l1ce t o 



In cent r a l Africu th0r e ~~e a l c r C8 numbe r of tungsten deposits 
f vrmine wh;:::;t one may c all a tlli"lt;sten I1belt o . Those de pos its 2..r o c f pre­
C~briE~ age . They c ocur in parts of three countries: I n Southwestern 
Ugc.ndC1 (the Ki gez i district); in N-()rth1rleste rn Rw,::1lldC1 ; D...'1d i n eastern 
Conge (Kivu Province). 

The main minerc.~ls in these depe.si ts are f erberi t e nnd 1rJO lfrClJl1i teo 
Th8 ferburi te is pred0min~nt, l"hilu vJ(;lfrc-,mite f orms thl;:: ma i n miner a l of 
only 2. fm" ciepcsits. Schf:.;e litG i s reC'. l ly quite r C'..re, e"nd in only on e 
(~eposi t I kn.::;w of does it f J rm t he principf11 tungsten mi ne r c.l. 

It i s rema rkab l e t o find hAh 1rJo lfr" mi t(";: 2.ncl ferberi t8 Gccurring 
t ogether in the s ame cleposi t? bUC".1l.S 8 tl:'8y e.re r e£1,lly p2.rts of one cont i­
nuous series , wi t ll f e rberi te representing t he iron end- member? ivhile 
;!j ,~ Ifr2.mi te cont p.ins mo:re mc.n c;c..noGe . irJc lframi t e f urms nicc blc:ck cryst a ls 
shovJing shiny c1e C'..vnge reflecti·.ns c:nd no 2.1 ter:::ti c. n - t hey o..re quit e 
fresh . Ferbori t8? on t he ::' thur hDXld v (· ccurs in dull blQ,ck ·m::.sses in "I"hich 
no clu8.v .::ge reflecticns e re vi s i blG . 

My studies [w.ve been limi teu t c the f e :rberi t e . Hi thin the mU.sses 
of ferberi te ,WI:) numerous c L:vities filled ltli th 2.. \<Jh i to powdery mc.terinl. 
This mctteri c.l consi s ts cf seccmd C',ry minur 2.1s ~ f our c f 'I,hich h :.ve bee n 
defi ned: 

1. 

2. 

3. 

4. 

.A.nthc i nite triclinic 

Z = 5 

!mthoini te h a s been knc>-:.·m f Gr tv18nty years, is ::1.ppnrently 
2. shE:et structu r e o.n.d f 0rms f"'. ~vhi te pOiricler. 

(unnamed ~nd unpublished) 

This mi ner .",l i s r c:r e . 

Cerot'\.illgst ite 

Al - rulaloeue of ferrotuncst ito 

(C c. , HE ) (vJ , AI ,Fe )2( 0 ,OE t , x ~ 

monoclinic 

Z = 5 

mcn0clinic 

Z = 2 

Z '" 8 
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l'iInsses of f e r buri t 8 2nd. mc~sses (· f o.ntho i ni t e s ome"tlIDe s show nice 
cry st c.l f orms which Qr8 clcET 1;y pseudoi!lorphous ,'.ft ur s .clloe li'C u . Oo r o ­
tungst i te occurs c',srtodia tinc; groups Gf t abub.r s mnll crys t a ls elonei1te 
a l one t he · b - CL'{is r.:,nd fl -:,t tened C', l on~: t ho c - 2xis. '1'110 :tl-tuns sti te f or ms 
c ct c. hedr i11 cry s tc:. l s 2.ssc ci ~·,t ed Hi th ce r e. t un;:.,sti t 8 . The () ct CLhedr2.1 are 
s ometimes in r osot te s 2.nd shcvJ tl~ins i1ccordine ~(J tnG s pinel l:1VJ c 

lrJh 2.t is the cenes i s an d (j rder of f c. ) rr'l ~~t i cn of t hose minera l s'; The 
cryst a l f e Tms e· f m:,S SGS c·f ferbcri t e r esemb18s schue lite .:;.nd neve r thc~t of 
nll,nGclinic ~Tc lfrCJnit c:o If 'tAT 8 10c'k un(~er t L.8 rni cr c sct) pe &.t forberi t e , t~e 

finc~ th~ cryst c\l s ~,re not nc m~~ E;8ncus 1 but ~1re C(; iYlp0S e C~ c: f sme;.ll sub- gr 2.ins . 
HGn c (;) we infer thc.n sC~le e lit e C,c (.s t o f e r berit e j:.seudomorphs . itlc; nc; the 
be rders c f thE: Ci2Vi ties f i lleclby s8ccndc.r y mineri11s 7 the sub - c:r -:',i ns 
a rt) 2,li(;118d n () rmc.l t ,:. t118 c c.wity "\f~~ll. Hi thin t ll~ c::viti e s themselves t 
the r e is cUimncmly .,," m.J.r ein2.1 l ay e r c:f c ct ::W:lOdr s c f t ho Al-tungst i t e 
prc jectin,,:: int c, the intcric r, c',net ri::di ~:t inc; hemi s phoric c.. l 2.ggreg:lt cs of 
ce r c t un e;st i t e Glso f a cine il'lvr rr1. The rema ininf; sp.::~ce i s () ccD,piod. by 
m: .. ssivo Emthoi nit oo 

One meW thcr e f cre sUGgest th:,t o.nthoi:rilits in tho C.J.Vl tles i s be ing 
r e pl a ced ·by ferbori t e 7 wit h c, r0 :'~c t i ·::; n rim ~; f cc r c. tuncsti t e cmd t he Al ­
tungst i to. The se 'bc,vi ties i

; i1101"';;! f or 8 wou l d r opresent relict ceres cf 
unatt L~cked ::mthoini te 9 (C,nd tho c c.: mp l ete s oquGnce vJ c u l d, be : sche;el i te 
ge es t o anthc) ini t o gc·e s t ,_:· ferbGri te . T11c..t i s 7 t a nc;st c Yl mi nerc,l s i·ii tll 
calcium 2:3 dc minant c ;;,tion GC t ;:; '~ nes with a luminum c.nd fino.l l y t ;, ones 
Hi th iron GS the m[~in c c..t i cn o ~H tho Gnd ::my r ecr o oc,rths "Thi ch were .:;.b le 
t c exist C1S mi nc,r impuri t i es in t h e l Elitico ~' f t he ca lcium-be 2.rinc 
mine r a l s must orune out t c. L ,r m thei r '.:. i'i11 t ungsten miners l s 9 as the irc n ­
beGJ'ing s peci es d e ne t i111;)),\1 t he 1'2.1'0 GD.rt hs in the l C',ttice . 

If this s equence ~· f SUCCO SSi V8 replnc E: ments i s corre ct, it 
sUGCests thc:~t s ehe al i te is nc, '~ :2 s t .:.ble sPGci ~s i n met 2.mc rphic environ ­
ments , but r a the r the c2.1ciwn is f2.irly o::-.sily lei1choil r ut c:.nd replc.ced 
by 2.1uminum and ir,::n o 

Tungsten mine r a l s ,"1'0 s till worthy (j f much study imd .:, ttention 
by minera1 0gists. 

Di scussic n: 

Loea na thEiIl 

'I'll . Go S. 

:S . Bo YeG.p 

Th. G. S. 

Do ,~ny of U '..8 s e c :.;nd,::.ry tuni~'stun minora ls fluc:, resce 
under ultr,:;.v i c. l e t l i C:ht? 

No . At I Gc"st nc· t with tho instrument I h C:VG used. 
Pe: rha ps wi tIl very sh-:; rt wave ult r r.w i olut they mi Ght. 

}lc." " d ee s th", wc lfr2.mi te in these African depos it s 
re 12t e t c. thu minur a l s you hc~ve cliscussed r~ 

I h cwen't studi ed t he; wQ lfr ami t e a nd s e· I d :·.n 't 
kn0w hl.'w it fits i n . It i s p;J ssible i t r e pr os ent s 
2. sepa r c:tc G8ne r ation of tunc st en rn incro.ls , but I 
d,~n't know 0 Tl~E:: cryst2,1s 0.r 8 quit e fresh . 



K.F.G. Hoski nG 

Tho 

IJ~So Leone 

L.S. Leone 

K.F.G. Hosking 

Th. G. S. 

Y.L. Teng 

Th.G. S. 

Y. L. Tong 

It is s f i nterest t v note that i n the ::;:.J uth-west 
of ~'nC:'l;::~cl I h ;J.ve seen r .::-.r <;; pseud~;mcrphs of ch2.1-
ccd.:: ny :::.fter scheel i te o It! s curious the:!; the 
ferbGri te pseu(~CJm(;r'Jlls :::.r e so rCire 0uts i Je of 
Lfricn: Exall1p l es , hL1J'lt;Ver~ h2,Ve been recc·r clec. from 
Curm.v,:.llo 
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Som,,) Il:.'rb(3ri te pSQuckmc rphs c.fter sC~1.eel ite hc.ve 2.1s o 
buen f vuncl in Fe :rtue::1 C'.~·H:;' ir J L' .. per. , but t L;;y Q,re 
c E.: !'·~2.inly r o.re (;xcept in Lfric2. 1 1,I'There the;,/ ::..re qui t o 
CGmmC'llo 

I h ave s8.1eelite i n pyr omet .:1s ';nCiti c c~epcsits\ is it 
li~(e l;y t G be lenchcct out? 

The AfricClJ1 occurrences a re i n ::~ sedimentc.ry s ett ing , 
y ours c.rc pr oo[;bly in a mo,:7l:1t i c set t i ne. HGre it'G 
less likdy t o be l eached ,-,ut 0 You have :;nly s checli te 
c r (. ther t u..."lt,'Sten miner2.1s? 

Only scheelite o 

I I1CNe seen s ome f e r be r i te "micro 11_ nodul es i n grey 7 

tun2,"Sten-rich s chist f r ·)m i.!;2.s t j~rica : mi ght these 
c.lsu have been scheelite oriG'i nally? 

I t h i nk th::t they mcy \»"e11 b ,-we boen s cheeli t e 
Gri gi nc.11y: others 2.lso think s c . 

I s i t pc ss i b le t c hnv8 c, t (1.nt nlu.:!1 2 .. nd n i cbiuln- bei:!.ring 
wolframi te? I hnvE:: been 2.n cJ.lyzin£:., s,)me m(~terictl sent 
me ~ 1,I'!hi ch seems t v oe \v() l fre.mi tf: but contc..i n up t o 
1 afo tc.nt::-~lum and niob i um . I 1,I'!onder if t Lis C[!.ll be 2. 

t rue I'!c lfrnmi te? 

It i s pcss ible t h C1t under rethe r ext r eme ccnditi l)ns 
y _·u could Get n minl::r:::. l 1..Jhich ~-Jas halfwc..;y between 
n c lwnbit e nne. CL wulframi t e . I t hink the w) lframite 
struct ure could , under cert 'l.i n cc ncli t i ons j t o...ke up 
S0me t::mt 2.lum :::ncl uiobiuIll. 

lilay I s ue::;gust thd yuu slwuld 100k fc.~ r i nclus i ons; 
ca.n ~r\: u b8 sure yeu drJn It h,::we inclusions cf c olwnbi te? 

'rhe r e i s n It enough tn2.t eria l - I w::-~ s only s0nt a f ew 
c r a ins f or n cc mpl e t e L1.n.:.l ys is c 

Mr. D. Snntckh Si nt'h pr oposed. ;, vot e Gf t llc..nkS t v t he spec.ker f or 
his i nteresting c:.nd instruct ive t 2.1k, c'.nc.~ the rnuet ing 2.d j ournc ':" . l~bout 

45 membe r s and. g Uljsts .:::ttenQ8d. 

- PHS -
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OBITU.iJtY: W. 11. JONES 

The f ollowi ng i s 12.r ge l y t aken from 2. notice in t h e CommomTeo.lth 
Ge ol ogico.l Lia i s on Office News l etter f or July 1970. 

Eineri tus Pr of essor lrLR o J ones d i ed suddenl ;}' cn 9 JunE.) ~ 1970 elt the 
age cf 90. He ccmpl e t ej his c;eo l o§;i cnl tr~ining ::..t Impe r i n l College in 
1910 nnd wc~s I d er [l.'t-J~rdecl the de tSTee of D.SG o of t he University of 
London f or his i-J :;: r k 11i t h the Geo l ogico.l Survey of t he Feder e,tecl f'(a l o.y 
Sto.tus en th;.:) cri bin of tho RInl nynn o.lluvinl tin depos its. His ~lork in 
tho Kint a Vnlluy yi e l dud the first coher ent picture of thu unconso liclc" ed 
sodiments 1 2 nd W2S mc::,inly r<..;sponsib l o f or d iscred i tin~, t ho ee,rly hypo­
thusis of c::, Gl~cial origin f e r s eme of t he depcs its. 

He became Profu s s c r of l\hninc Geo lo~ in I mperic., l ColluGo i n 194'j 
r etiring from t here in 1947. I n 1948 he we-,s CMc.r ded the CoBoE o f or his 
effe ctive chnirmenship of a wlirkinG pnrty sd up by tht:! Guvurnment t o 
prcmot e the r ehe.bi li t :.tic n of t he chin~: clny i ndus try in Cornwe ll and 
Devon. I-'rof Gssor J ones was awo.r dod t he Guld IvIednl of the Ins titution 
of Nininc <:md Met nllurgy in 1955 'in r 8c c.' G11ition of h is servicos t o the 
s ci ence of economic G'e c l oGY 2.nd t c· t ho Insti tuti011 Ie 

- SPS -

Dl~TBS FLXED FOR IPOH DISCUSSION I~ETING nr Dl!;C';";l\'IJ3EH 

The Society' s plo.nned Di s cus s i on i'~eetinG in I poh hc.s now been fixed 
f or Frido.y nnd Sc.,turcL'..y the 18th 2.nd 19th of Decembero This i s r eport ed 
by the chnirma n (; f t he or gnnizinc committee , Dr. Do Tnylor, 1tlho is a lso 
Vice-President of the Society. 

Tentative p l Ms c.r e t c havo i ndoor sC:!ssi ons nll deW on Frido.y cnd 
prcbabl ;r Sc:.turdoy morninG' "lith possible fie l d trips on Snturclo.y c.:te rnoon 
c.nd Suncl2-Y. Further det::.ils will be circulc,t ec. l 2,t e r. 

Dr. To.ylor n l s c I"ishos t (J r umind ;'!lcmber s c.usiring t o cunt ribute 
pc..pers t o the mecting' thc.t t h ey shc uld. infor m h i m c:.s s oen 2,S possible. 
Tho t ' pics f c,r t he two sessions:J.ro ( 'j) plut oni c nne. vo lcc:..nic r ocks of 
Mal o.ysia , and. (2) e conomic minerc.l de posits 2.sscci ;::::t ed vii th tho plutonic 
and v c lcnnic r ocks o 

Dr. To.y l or mo.y be conto.ct ed. o.t : 

Conzinc-TIi otinto 
DnnG"U!lo.n Go t :1h i.s li 
150 J a l o.n ilmpang ' 
Kuc.lc. Lumpur. ' 
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tf.i!J""'W IvlEVLBERS 

The f ollowing ptJr sons lrJere elected t o membership in t he Society 
by Counci l at it s meet i nc on September 25th? 1970, nnd t he ir class of 
member sh i p c,ppr ovecl ns given be l ow ( A = lissocint e member ; S = student 
member , other s }l'ull member s ): 

~tt 1mb Thien Sze (S) 
3rd Res idential College 
Univer s ity of Mal aya 
KU2.l a Lumpur 

Mr J 21l1es Kei t h BI D.ke 
Geol ogi cal Ser vices Lt d . 
241 River Valley Roo.d 
SinGC'..pore 9 

WJr I em Lemghcm Burnet 
c/o Dc..t c::. Annlys is 
261 Geor ge St., 
Sydney 
Aust r o.lio. 

Nr Checnc Kok Keong (S) 
5th Res i dent i a l College 
Univer sit y of Mo. l o.yo. 
KunI a Lumpur 

Nil' ChUlr-l Yu Tot (S) 
412 Jdo.n 17/6 
Pot c..linc J ay::.. 

Dr Wi lli <::m Rodney Cc:ltt on 
20 Host l Cl..ke i~v . 

Sinco.por e 20 

IvIr J er e GrGhc,m 
PoO o Box 2351 
Djknrt a 7 I ndones i a 

I1Ir imdr e l Gr epin 
602 Sha,.;r He, use 9 Orch2.r d Road 
Singapor e 9 

111' Richo..rd Colemc:m H2.I'p 
c/o Conto Oil Goo of Indone s i n 
PoO o Dox 367 
Dj o.r k2.to. , Incicnes i o. 

I'iIr Vict or Hon 
Geol ocico.l Survey, Kuchine 
Sar o.wc:k 

]\[rr LYlm Boguo Hung 
. c/G r·10bil Oi l 
Box 25 ? Newt on PoOo 
Singapore 11 

Dr K snaeny K~rdinC'.. l 

Universiti Kebangso,e"n lb12.ysia 
Pet i Surat 1-124 
Kuc l c Lt.unpur 

IVIr Charles E. Knser 
c/o C2~Qdi ru1 Superior Oil 
2910 imstrclia Sq. TovIer 
Sydney? Australia 

Mr Mi chae l W. Kont z 
c/o Indone s i a Gulf Oil 
PoOo Box 2782 
Dj nknrt a , Indones i~ 

Mr KonG Shau Chong (S) 
1st Ros identio,l College 
Univers ity of Tilo.l o.ya 
Kuo.l a Lumpur 

Nir Jo.mes -Lau Hui :6i i 
Gool ogica l Survey 
Kuchin[S 9 Sc::.r al.vak 

Mr Lau Kok Loon 
100 Sungoi Bos i RCced 
Kua l e. Lumpur 

Mr Ko Lo Loclcw(;ocl 
c/o Geophys icnl Service Int. 
Box 1748 , Sinco,por e 1 

lIfr 1I10,h ~~eng HonG (S ) 
11 Lor onG P.:~c:c:mc; J C,\'f [', 

Off 2t mile KL:mC Ro<:;cl 
Kua l c::. Lumpur 

Nil' Primo Mo.i oli 
c/o Ji.gi p Inclone s i o. Dr c:mch 
PoO o Box 339 , Dj o.k2J't a ? Indones i a 
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~~s Gillian Clnre Mor gnn 
38 Lor ong J ambnt [l.n 
Off 3rd mile Kl 2.Yl{;' Roc,d 
Kuc l c Lumpur 

Dr Ong Ibn-LiniS 
BaGi an Geol ogi 
I nsti tut T81mc.loei DandunG 
B~dung 1 I ndonesia 

Dr Rodney Pitt 
46 El gin Sta y Gor don 
N.S.N. 2072 \ Lustrnlia 

Dr Sc.strc,hamid j o j o Sart ono 
Universiti Kebc:.nesaan Mal ays i a 
Peti Surd 1124 
Kua l a Lrunpur 

r~ J ohn Starke III 
Killiney Rcad 
P. O. Box 149 
Sinc;o.por e 9 

Wlr Richard E. Sl,Qeet 
Mobil Oil Corp. 
221 Nassau St., Princet on 
Nev,r J ers8Y 
Uo S oi.\.o 

CHhl.VGE OF i:..DDRBSS 

Mi s s Tan Kwi Li n (S) 
4th Res i dentid ColleGe 
Univer s ity of Mal aya 
KU2.1c::. Lumpur 

Nr rEh i r uchelvam Yogo.nat hc:.n (S) 
5th Res i dential College 
Uni ver s i ty of Ma12.y2. 
Kual a Lumpur 

I'.'lr V00n Choon Chan (S) 
138 , 17/3 Hc::.ppy Gar den 
Pet E~ling J c.ya 

Dr Thomas F. \'fQ.:1ver (11) 
Fo.cul t y of i~()'Ticul ture 
Uni vers i t y of I~~alayn 

Kua l a Lumpur 

1I'lr vlong Lee Chi nE; (S) 
37 Knmpcng DelIah 
Kua l n Lumpur 

Mr LI~e Meng Chone (A) 
c/o Depc::.rtment of Geol ogy 
University of Mnl nya 
Kucl a Lumpur 

The f ollowiniS members have infor med t he SlJ ci ety of their change of 
addr ess ns not ed: 

Enche Ahmu.d bin J c:.ntan 

c/o J o.batan Ka jibumi 
Universiti Kebangsnan 
Peti Surat 1124 
Kualn Lrunpur 

Mr M.C. CC,ter t o : 

t o : 

Robertson Resecrch Int. Lt d. 
23 Ncssi m Rocd 
Singnpore 10. 

Dr S.H. Chan t o : 

Department of Geol ogy 
Uni vers i ty of I'1o.1nya 
Kua l a Lumpur 

!Vir v-[ . N. Cho to: 

c/ o Va llentine Dunn & Co. 
P.O . Box 119 
Ipcb. 
Pe r c.k 
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Mr Ch0Y Kc.m ~r c.i t o : 

c/o Conz i nc Riotinto ( 111 ) Scm. Bhd. 
P. O. Box 291 
KunI a Lumpur 

Dr Ja ' afar bin 1I.hme.d t o : 
Geol ogicnl Survey of Wlal Cl,ys i 2, 
P.O. Box 10 '15 
Ipoh, Per nk 

IIh' J oginder Si nGh t o : 

Hongkong & KiIIinche.Il Tin 
P,J.chong 
Se I nncor 

IIh' Kannnpiran Se .. bnpathy to: 

145 Ec.stern Gardens 
Sg. Ni bonG R02d 
Telok JUlson, Per c.k 

Dr J.F. Lc.mbert t o : 

Comst aff Pty. Ltd . 
F.O. Box 782 
Brunei 7320, Tasmani a 

19 ilrundel Street 
PymbIe, N.S.W. 2073 
IlustrCl,li a 

Mr Teah Knn Tin t o : 

c/o Gcpeng Consolidated Ltd. 
GopenB' , PerM 

Dr H. D. Tjia t o : 

J c.bat cn Kaj ibumi 
Univ8rsi t i KebC:'..11gs a[111 Mal aysia 
Pet i Surd 11 24 
Kualc. Lumpur 

--{)oo OOooo-


