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G E 0 LOG I CAL NOT E S 

Recent su"ccess'es and future chalienges ,.i.Ilieophysics* 
. , . . ~ 

G:ri. Garland, ·Dept. of Physics, University of Toronto.~can~a 

The, successes of geophysics in the past few years 'resUlt 
partly from improved instrumentation> and partly f:r;'om' theories of 
explanation of the earth v s behaviour. Among the' important contri­
but.ions would have to be included seismology, which, wi th t~e' 
worid-w~de net¥ork.and also arrays.of instruments, has provid,ed 
the" . ~mproved. . defi,ni tion of the earth in terms of' cJ:'u,s,t , . mantle , 
core and imler core. Recent succ.esses in this field include the 
confirmation that the inner ~ore is solid, ~d the' definition- of 

'1;lle low~.velocity zone beneath the lithosphere. Similarly, the 
.~dvan~e in. map~f;n~ ; ol~·:~.~,. ge~magn~tic ,field l~d ~o the', 'unde:- . 
standing of the.,ma~etl..9 .ch.aracter of the ocec;m fl09Ps,' '. Thl.S" 
f~at",re (the \ i stI'i p:e~ n X~, 'toge,thepw,i th. the recogni troD. tllat the 
OCeaIl ridges forma cOntim.i.olis s'erle.s". and the ide~,ti:fication of 

, '. t~e new, 01.<is8 of faults' knoWn ~s' t.rans,fQrin faults, 'rea,~ly , provided 
" ;~heb~ls .. for ">the, t~eQr.Y .,of globai.piate:·~t.e.q~onic~ •. ,'" " 

'. . . " . ... . ... ,. . . ' . . . .' ::: ',~' .: . . . . , 

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

This theory has' become so widely aC~epted that. i,tis easy 
to overlook the fact that there is as yet'no satisfactory explana­
tion of the driving mechanism of the plates. It has been suggested 
that plates slide off ridges, that they are pulled by sinking slabs 
in subduction zones, and that they are driven by mantle convection 
currents. Most geophysicists probably favour the last of these, 
but the theory of convection in the mantle, where viscosity undoubted­
ly varies greatly with temperature, remains a difficult problem . 

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

A further complication is the role of ::hot-spots II or plumes. 
These are believed, 'by. some' to be limited regions of up·we'llingof 
hot mantle material, possibly from very great depths. Their 
relation to any more general system of mantle convection remains 
a my~tery. . . ',' . 

, . . ~: ....... ('" . 

.. '. ~-~ ., .-f,· . ..-~ 

'. .... . , 

*Summary of talk delivered to the Society on 6th March 1974 

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

. . ,.: . "-. ":,.".' .~ 
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Turning to the earth's magnetic field, the extension of the 
mapping of the field and of its time-changes, with modern 
instrumentation including satellite-borne magnetometers, is 
certainly one of the successes'of geophysics. Advance in the 
theqr,y of origin of the field has been much less rapid, and the 
origin remains one of the great challenges. Ten or fifteen years 
ago, the theory of a dynamo action in the earth's core appeared to 
be rather well established. Recently, complications have been 
in~roduced. For example, it has pe~n suggested that the tempera­
,ture 'gradient, .in the core is too' small to provoke the necessary 
core C'onveciion. ' •. Howev,e~ ~ this argument in turn could be 'over':" ' 
ruleq. ifthe'cqre'~ in~tead ,of being purely iiiet'aiiic, ",ere an" 
allo§ including' carb6n " sulphur or potassium. 'Similarly,. the ':. 
behavioUr. of the 'fie'id during a reversai or pOl~arity, and the 

. unusual range of' periods between revez;sa'ts ,'are factors which 

. are ,not yet ,explained by any theory." ' , 
-' :, j . ". ~. ' . 

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

Finally, the effect of life of reversals of 'the field remains 
one' of the' great puzzles of eaI'th science. It had .b~en proposed 
that tn~re'ased' cpsmic radi~tion,' at' 'times 'wneri' • the field isvsry 
'srn~ll', . cbuid' affect. living' or;ganfslns • Th'is was rebutted on tIle 

",,'grounds;thatth~' increase wouid have a negligibie biological e'ffect, 
.. but recent' '~vidence' suggests' that some' species have become' extinct 
at the time of 'a' polarity"revers'al" 'It:is possible that reversals 
are responsible fora secondary effect, such as climate, which 
,prod~ces the, 'extiilction~" . ' . . '_"~;'" 

", : 
--J ___ ~ _____ ~ __ ' , 

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

. "''1,/'' 

Sapphire from Bentong, Pahang* 
.. I 

'K.N. Murthy ,Jabatan ,Penyiasatan Kajibumi,. Malaysia 
", 

Recently, Dr Jaafar Ahmad and the writer discovered'some 
sapphire crystals from the discarded heavy minerals of the tin 
dressing shed of the Eu Joon Seng Tin Mine, Bentong, Pahang. The 
sapphire crystals are blue, translucent and occur as hexagonal 

, .. . 
,"' ' ..... . :<.: 

* Publication authorised by the Asst. Director General, Geological 
Survey Malaysia. 

Geotogic~l Socieiy-"ofMalaysia NebJsle'tter No~ 4d~ Jtiii~-July '1974 
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prisms. They are:" associated with some colourless.' topaz. 

-, ! ," .Th~" sapphire crY-l:?tals are simiJ,_~ in size and 90lour to the 
,ibl.uespinels found.f.p Anak Sungai Reln,an near' Kuantan by Fitch 
:,(1952) and the writer believes that the- blue spinels are p:[\6-
, bably sapphires. 

Reference 

Fitch, F.H. (1952). The geology and mineral resources of the 
neighbourhood of Kuantan, Pahang. Mem. No. 6 (New Series) 
Geological Survey of Malaysia,'- 144 .;;.;p.;;.p.;..; • ...;;.-.;.;..;;.....;;.-..;;.....;:.;;..;;.;.;.....;;...;;.;;..;;;;..;;;.;;~ 

oj .' 

'. " .' ... : ; i .. ·· , - - , 

A sillimanite-bearing rock from Pulau Tioman, Pahang 

T.T. Khoo, Jabatan Geologi, Universiti Malaya 

Pulau Tioman is the largest of a group of Malaysian islands 
:·s:i,l=uat~:<;l of~, tQe:;!outh-:-ei:j.ste:rJl co?-st __ of Pahang •. _ Present knowl~dge 
of its geology comes niainly'from the w6rk-of-B~an (in-manlls6r'i'pt). 
In his report, he described the presence of sillimanite-in thermally 
metamo~hosed rocks occurring in north-west Pulau Tioman. Recently, 
the author examineda'''rock from the central part of the iSland 
(GR 5114.00~ sheet :111-, -nE!W serieS) 'collected~,by Dr T .E.:-Yancey 
(Uii1:vetisiti' M8J..aya)-and' it was ,found to contain about, 5 modell­
i>'erd~h't "sillimanite (val". fibro~ite). It appears that sillimanite 
is more widespread in Pulau Tioman than previously thought. 

, ,In addition ,to sillimanite~ the rock has a fine gr~in quartzo­
felds-pathic :"groundmass, very minor amounts of bioti te.,Lan.4 nwscovi te, 

_ :~md_somesma'l.l hematite grains.- 'The groundmass is' ~Qmpo~~~;npf 
_i-"'::?appx>oXiifiately equal amounts or,'quartz 'and feldspCW._:"i __ Molil:t:,@:f the 
.. :,,':' sflH!mariite ,form pat'allel"bands'~:'about:lmm thick, whiqb:;~xtend 
;:'::'rfght- :acros-s the hand specimen. _'£lsewhere, the sill~ite occurs 
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rarely and sparsely. Biotite and muscovite are only present in the 
sillimanit~'barids." " 

~:", 'The;~tr()graphy or the rack suggests that'itcoul;d'probably be 
a metc:im6z;phosedacid~volcariic rock which occur 'abundantly' ,in ,Mau 
Tioman (Bean '~' 'ih 'manus eript') . The ori'gin of the sillimanite bands 
is uncertain. The bands may be originally kaolinitic'sedimentscor 
kaolinitized volcanic rock occurring adjacent to sets of planes 
such as joints or fractures. 

" 
~ . . ... --. -.- .. _. 

:: ..... ~, :~ ... ~~,':: .. ' '-i.~ _.-' ):.~.;.r . .'·~. i;,:,;·" . . ~i:-... :·,J :;:.~ ';" .. :).: •... 

'", ,".£ '::;,1,'; :"','", ~: '::1 ,'''':', ',:, ,,;;'Refe~~nce'" 
.... .-.-- -.::.-- --._-.', ."- .- -, . -.. -, .. -~- .. -,-_ .. 

.;; .. :: 

. '\,;;:.<:", ':'-<i":' . : • :" ',r.-·': :\. ",' .... -,' \,;.;;; ". ~ ',~- .. :' '.:'r:; ... ~ 
Bean ~ J. H . Geology, petrography 'arid.' rnfrierel resOurces'of"Pulau 

Tioman, Pahang. Map. BUll. 5~ Geological Survey of Malaysia 
(in manuscript). 

. ~ ,-" . 
• .•••• 1 .• 

, .... -, . 

PEP 0 R T 0 F M E E TIN G S 

. ' 

:;; In'ternatio'nal' Workshop' on Earth Science' Aid' to Developing' countries ~ 
: "!'l!P19J• May 1974 ' ,:' , , 

/' ::~~;., :':.r.::', d -;- '. .,'" .. ,,' 
. :; -' 

I.". " , , "", , ' , . ',' '" ,{,,' :. ,'.:i 
, ,;,,: :'se,venty earth, scientists from 27, countries met at' this w6bk-

sl;lop ,held, a:tSt. Joh?'s,Newfoundland "tq discusst,heO a'f~edtiven~ss 
of'earth'science aid,t9 developing,countries'wp~Ahwas 1Iiiticited 

"in August' 1972 at the 24th -International Geologi,c.~l. Congress in 
MontreCJ,l;. , ',.,' , . . 

. ~ .~ 

In the field of eal'\th sciene,eaid to develop;ing countries, 
,many geologists, from 'r'eqipient 'and~J.s6 dO~9r, ,cOunti'l.eshav-e ,f,or 
sometime! ~xpressecl'4if;satisfaction with ° the ';~ifect~ yeness 'bf }lid 

"programs which were usuall.Y final:ised or "admiriis~er.ed. by noIi..;.earth 
s¢i'E!J1.tists.in Gover,nmepts :ortheipagenc.:t~s~, i~t, is fe,1t that '-the 

, effectiveneSs of the aid ,programs ',can be Improved sigriifican~lr if 



ThJ~mportant objectives of the association are: 
I,. 

1. to emphasize to both donor and recipi~~t countries the funda­
ment~, ,roleofeali'~li sciences in international 'development; 

2. to encourage communication among individuals, societies and 
agencies interested in internationa~aid, in earth sciences and 

5 

3. to enco1.l!'age :and p;Olliqte coordination of the activities of the 
,vari<).us agencies relating to international'a~d in e~th' sciences. 

Other objective~ 'are'coIlcerned with problems relating tb~egional 
cooperation, g4:i,delines for trainiDg, personnel se;Lectic)ll.';,Hbrain­
drain: I , 1nfQ;ryta;t;~o~ ,'cen1;res., evaluation of aid projects' cUld p~l~-
cation of resuTts. ' , , , 

. . . . 

" l'h;e,."consti 1;ution o,f th:i,s, ,A~~qc::ia tion would be drawn up shortly 
and"De p~esented,to' th~ ri,extmeeot:ing of the Association in Sydney, 
A~s.~alj,·a ':i~ 1976':'~t the, '25th .. International Geological Congress., The 
fit.~,t'p~f,the Assqc;ia~~p~p'sq.~~terlY Newsletters is due to be printed 
in A~gjJSt l~74~" ,·.G~,qlogi~t.s"9Xi,,organ~zations interested in rec~:i,ving 
the: ll~wf>J,.¢tter .. or in: join~ng' tpe l\ssociation are r~quested to wfi te 
to~:,me·:A~:sod.a~lon v,s Segre.:tciry'~ Dr A,.R. BergeI', Department 'o:e";' 
Geology',"'MemorialUniversity of' Newfoundland, St. John's, Newfound­
land, Canada. 

B.K. Tan 
Leeds, England 
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Institute of Mining and Hetallurgy (Halaysian Section) Heeting, 
2.5 July 1974. ". ,.' '" .. 

Thi~ meeting vlCl~ held·.$,'t; the Jabatan Geologi, :Universiti 
Malaya at. 5.45 p. fQ. Mell!belj!s of the Geolog:i.cai Soci~t.Y. d~ 'M~laysia 
w~~~ . also invited~ qow~yer L~1; rather Shor~ ~o.~icE!.··' ~'t :1=h.is ' . 
. II!~~.t~ng sh~rt talks were .pr.esented by Mr B. K:~ugllt a~d.Mr ~ •. Forbes . 

. ' • ~ - . • • I .' . .: " .' • ' 

Mr KDight gave an illustrated account on .th~·construc·tiC;nof 
the Mica Dam in British Columbia, Canada. 'Thedani' ,~as builtin a 
terrain ,covered by gl~c~a.l till «;!.qnsistingpredo¢.I)antly .~f very 

'fine rockfiour. Befor.~·the dam·couldbe·built'severaJ. other 
·.p~~jects,sticl1.·as 'con$i~uctionof.new higlll~.ays~·:·~;\Tiliage;· r~ver 
'. q.iversion . tuimels '( 50 :~t diameter)' and:. coffei-" dams were ex~cuted . 
. He said' the, water, ,~~y~~.behind· th,~"cof~er.".da#, c:~til.;d 'be .as .:high:· 
as 250 ft above the base and the water level was carefully . . .. 
controlled to ensure that the dams Hould not burst .. 'Systems 
of tube wells were installed at the base of the coffer dams to 
collect any seepage vThich was pumPed b~6k1rito 'the res'ervoirs. 
He also $aid,thc;rt to <;lvoid SPatli.ng.9f;f, 9.f rocksa.t the;.dam-::sit~, 
it w~s n,~ces~a~,.tq i~,~vea.,. y s~o~th :'.~.i(ip~: ',~?;'C~ : >c6~~~: ~~ . ?btained 
by f~rst pre-spl~tt~ng the rocksw~th small charges and later 
fqllowed .by bigger, b]",asts • .: :. , . 

;': ..... 'R~piyi~g 'to '~uestioils":froni'th~ :'atidie~ce 'h~'~~id that cement 
. plugs were, ~ed to. seal the di ver$.;i.qn .. 1:~nelsan4 .tha.t graded 

"'materials 'were used to construct :the."d~:;t6 avo"iddevelopment 6f 
,""1'" " ',.' .;', ........... :' ',.':' .......... - .... . 

. . fractures due tc)un:even settling. In reply to a 'tricky' question 
()~, the p()~sib~J,.~:tr an~ con~.~quencf2s., qf. l~l?;.e .1¥dslid,es. falling .. 

. into' the reservQir-behind .tbe. datIl,. he ',s.aid. tpat there was a case 
-'of .l.andsl5.dinlr into ·the·~es¢~vo.ir w~ich':'<;:~us~d:the .:ge~eratiohof 

-5o'ft high 'waves.. The dam was 'late'r w{denedtopreveni\4e:::;truct-
ion from this source. .' .. 

... HI' ForR,es gave a 'tal,k on'in~th6qs, or' c:i~spo,sai'of 'tailit;lgs .. 
wlth. examples' , from Africa. He sal·d.tlij:lt ~ri·M~a~~~adredgei3:.~e. 
n.<?w· excavating deeper. than' in th~. pi3,s1:and' .a~s:o ... ~e increCis'irigly 

." ,)-~p~king ~ on. ,Wor1<eq.tnaterials . As.' a .r¢sll.l, t .. ~:ncJ..;i.ila:tion 'of Sl.?I?es:: 
.·C!6tis.i..~ered--t9" be stable in·the past.·ll@.y·noi:'be s.o~· 'He further 
.. sald'tha.~' .. ~scime ,eXperiin~ntal 'work :·oni.s16p~·stabiJ~t;y 'of ~dredgirig\.; 
pon~' are pr~~.ently 'beiIlg . undert~eri :a.t. the Ayer .. Hitam tin . inin~~~, 

• . - ~. - •• • . • '. - '. ' .. '. . " - ! .... 

(TTl<) 



NEWS OF THE S 6 CI' E TY 

' ....... . 

".,- .. 

The Council has extended an invitation to the org~niiie'rs of 
this Project to hold a Circum-Pacific Plutonism Conference in Kuala 
Lumpur. It is believed that the meeting can be held at no financial 
cost to the Society. According to the organizers of the Project 
grants for the meeting could be obtained from sources such as the 
funds of the International Geological"Correlations Program. 

We hope that our invitation will be accepted. If s.o, we 
tentatively plan to hold the meeting sometime in late ·February.or· 
early March 1975. 

.. ~'. I:":" 

. : ~.- " 

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

Malaysian Postage Stamps-

The Council has decided to approach the Malaysian postal 
authorities:in-1:he nea1J;fUtilre.regarding.the: issue of some stamps 

: .. :.depicting-beautiful ge~lQgi:cal spec~mens '.riative-:'.tb· 'Malaysia -and/or 
depicting va:rio.uS'aspects.6f;·themin,eI'a1:(-ind.u~I'Y; in Malaysia.' In 
order to make our p~posars attractive,,:aniLacceptable we 'need,: to· 
have colour plates of geological specimens, etc. to show to the 
people concerned. Members possessing beautiful specimens or 
relevant photographic masterpieces in colour are requested to 
inform the Secretary of the Society and, if possible, send to him 
colour plates of their prized possessions. Suggestions are also 
welcome.from ~ernbers on this matter. 

. . , :; '. . - . J !:.:~; ;:'.;. ';.:' .; ,-, . .: ).... . 

--~~------~~1 .' 

7 
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Resignation of a Coun~il member 

t1r S.C. Toh (Conzinc Riotinto, Kuala Lumpur) has resigned from 
the Council owing to pressure of wqrk~,particw.arly oY'e~e.as~ "The 
Council has reluctantly accepted his'resfgncitiOiland:":thanked':'i-iiin for 
his services to the Society. A new councillor will be co-opted to 
f,~ll ~p.e y:acancy~.. ,,' .", .. :', ,',.' ' 

. ); 
_. 1,.; 

, ~ 1 

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

---------
.,' .. : ',1.:' ';' .! ',r: 

" . r, . 

. -'.' ~; .. ,-. ," '.' -' 
-t-· '-,i-; 

I,:. _ 
..1.-. 
J.- • 

.. ,j .. 

The availability of adequate funds has enabled the Society 
to issue to members Bulletin 7 free. However, the soaring cost 
of printing has forced the Society to consider raising the prices 
of Bulletin 7 and future publications.- ,., The price of Bulletin 7 has 
yet to be decided upon. 

, ".' C Inordertostimuiate inte-rest,in"and promote the., advance-: 
ment ,of.' 'eat'th<scienoes: ,in 'Malaysia, ,'the~,Councirhas' .decided·to, :seil 
Bulletins:l':" S"of -the Society to Or'oup A studentmrembersat· a' ,',.,.: 
token ,price of $'10 (Malaysian). .. .., -" " ' 

~, . . " ~ . 

'."1 "-j t.· . ,'", 
'. ~., 

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

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

The Council has agreed to' exchange' pUbiic~tions 'wi tli ' the' 
following libraries: 

1. University of Kansas Library 
Lawrence, Kansas 66044 
U.S.A. 



2. Prof. N.A. Eremenkh9 Library 
Institute of Petroleum ExPloration 
Oil & Natural Gas Commfssion' 
Kaulagarh: Dedra 'DUll 
India. 

, • • • I 

Membership 

Thefol1p.w~ng &:Qplic.ants were elected to the Soc'ie'ty: 

Full members 

Ashton, P. R,. 
BP Petr" Dev ", . ',,(,: 
1 Pasir Panjang Road 
Singapore 5 

Hollenshead, C.T. 

•• ,I.,', • 

El Paso Natural Gas Co. 
P.O. Box 1492 
El Paso, Texas, U.S.A. 

Lee, E.L. 
Guan Ann Sawmill 
3158 Jalan Atas Paloh 
Kota Bharu j Kelantan 

.Culp, B.L. 
Esso Exploration . 

,P .0. Box 857 
'Kuala Lumpur . '" ' 

Lai, K. F. ~ -
P'.O. Box 2125 .,~ " ~. 

Kuala Lumpur 

Presley, W.C. 
Esso Exploration 
P.O. Box 57" 
Tanglin, P.O. 
Singapore 10 

. '. i· . . 

Smit O.E. Veijayaratnam~ ,M'. ," .,;':, 
GeophysIcal Services"rnt:' . Jabatan Kajibumi 

,:'" . 'Unl:vet>Si ti Kebangsaan Malayi:da 
'Pet,i' Surat· 1124, 

','! :i<uala LUinpur 
,,', ". '., F:: . " , -: 

,;, - Wonfufi~ "J~S., ;;' 
"'J' <: Gttrf' OI'l' Co. South Asia ' 

P.O. Box 641 
Singapore 

G. P.;O ~ )30,~1748 
Sing~p.i{te, : 

Woqd f';~ ~ V ~, 
::BP ,pe'-fi;. D:ev. 
1 ,E>asir, :f~nJ~g R~~d; 
Sirigapor~.:,5 

.:' ;:; 

9 
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Zeissink~ H.F,:. " ,_ 
PerrY ~ouse ~'-. 8th ~F16or ' 
l'3i tlizabethSt' .. ' 

", ;'1 

. j : L· 'J i.:: . " . _, 
Brisbane ~ AU13'tz:,ali~ ,. I .\ 

Student Members 

Ab. Wahab Suboh 
3/10 Kokaribb Road 
Carnegie, Vic. 3163 
Australia 

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

Kading, J.A~ 
5th Residential College 
Universiti Malaya 
Kuala Lumpur 

,~: r ' 

.-_ .. _--
Loy, W.C. 
1046 Jalan17/4.2 
Petaling Jaya.- ., .... 

Mau, G. 

Mahzan Bakar 
Jabatan Kajibumi . 
uni versi t:fKeb'aiigsa~ti· Malaysia­
Kuala Lumpur 

. "',," 

~ .. Mohd. Kassim Kinchu 1000 Berlin-62 
Sachsendamm 78 
Germany 

" ' . ,.. .; ~ '.~~th Residential Coll:e:gel " .. " 

~,~ .. "-;:.:~. "".~~. :Universiti Mala,ya .... ,. ':,!,:," -

.'~.'~'.I,;., ,.,1 0 ·1(uala Lumpur""\~" .• !~,tt"'''! I.' J 

Nik Nasruddin H.\-l. 1iahfuc5oci " .. ~;','y-,;.," 
4th Residential College. _ . 
Uni versi ti Malaya;: ,. ' '. " :'-"" , 
Kuala Lumpur. -:.' ';.':':';-- . ,'-'.? 

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

• " • ',' ~ '_ I .' 

.Another oil sta:>ike,.in Malaysia 
.. ' ,L. ' .... 

"-'.: .. ~:.:.' . 

'. .J I .D.: ':.:-i:.!:.' . 

.. " ., . " 
. , 

',. "', •• I . ~ . 'I 

. ,1._ - " r 

." !..! ';!', II .' 

j !- .• -~ 

• .) r/ . ,::.:.:.': !.:'." :_ . '." . ",' ',; _:: 

The Strait:s, Times (:25l JulY'l~,7,+) re.p.o:rt~d ·tha:t- the,9optinental 
Oil Co. (Conoco) hadstr.uck oil again in its ·cQ'n:tr~et.:ar~?l~ .. p'f 7,400 sq. 
miles off Pahang. This E the company's fourth st~~kes~~ce,the first 
oil discovery in Hay,-last, year. According to the report the-recent 
discovery has a tes:ted.fl.ow of between 75 to 1952 barre 1.$ , ,of, oil 
a day and ,·the' Qthel"producing wells ar.~.urie.4iipg ~ltogethe~,'~out 
10)000 barrels of ciiVc,lai'ly.:'. -. ' ... ,_: . 

(TTK) 



Mae Sod zinc deposit, Thailand 

It is reported in l070rld Mining (June, 1974) that the Thai. 
Zinc Co. is nol-!' operatin~ its Doi Pa Baeng mine at the Mae Sod·: 
zinc deposit and has shipped about 18,000 tons of ore to the 

, , Un'i-tied' States for S!lIle.:J,:ting.:;'The ·t>epo~t said that the .mine:('ali­
.sa:tiQn consists, '1Ilainly' o.fhemimorphite (hydrated' zinc silicate')' 
.and·smithsonite (zinc carbonate) .in a gangue oflime~tone or . 
calcjtt'eoU$sandstone. . ".: , " 

I" " "'~' 

, ." ------ ...... :---

:rGlacial grooves!; dt:l-:g);9-ciated 

In March 1973, a UPI. relea!;e c~ried by ma.j~~l'~~wsJ?apers and 
subsequent articles in Science News, Geotimes and Science magazines, 
repOl'te'dr;,n~~i~~VeSon.~ bedrO~k <?utcrop.'a"F·-!-~70 .m~a;s.l . in 
Grandfather Mountain ~ North Carolina, USA. TI)e"gopyeswere .ci ted 
as the first direct evidence of local Pleistocene aipine glaciation. 

However, in a recent ab~tract (GeO:L Soc. ArneI'. Abs. with 
Frog. 6, 6, March 1974 pp~ 52'9':"~30) r-icl<eort etal of Ohio State 
Uni versi ty, 11l~ip1=~~!l ': t1t~t these 'grooves '~ere mad~.~by abrasion by a 
cable dtiring'loggiytg ot>et:'atiohs', and cite 'the characteristics of 
the grooves, the dis'c6very(T6f:'a weathered wire c~le near the out­
crop~ and the fact (established by talkirig to a 'retired logger) 
that the area was extensively logged in the late:.1910's, when a 
winch-driven cable suspended from high spars was' used to trans­
port felledtr~~~. to the " r.aillV~Y terminus. 

N. S. Haile 
Jabatan Geologi 
Universiti Malaya 
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NOT ICE S - .. ,- '., .':;- ,,::< 
.4.:" 

, , 

Fourth World C~nfeI"enge 'on :Tin 
'r: , t •• ; J 

. .1',: J " • 

. , 'The ;conferleti.~e which. is' joihtly organised by . the ,International 
Ti-ri . COUitc!il citid .the :'l-1friJ:s'tlry ·'bf:-p.x.imaryt. t'ndustriies ;::Malays-ia ,will 
be held iri' Kuala>LtimptU!i froin300<itob'er to· 5 ·:Ndvembe:['i .. 19::7't.> ,Dut'ing 
the Conference excursions to mines and dredges' near Kuala',-Lumpur 
have been arranged. There will also be post-Conference tours to 
Ipoh-Penang and }~l.lantan-Kuala Trengganu-·Genting Highlands. The 
Conference fee'rs'$lOO (Malaysian) or £20 sterling. 

The papers to be presented at the Conference are divided into 
4 sections. They are (number of .. pape:rs :i,n brackets): 

1. World tin resources (4) 
2. Prospecting ~ mining, an<i:_prQC~§ing J.1.~) .' :.~~ , 
3. Smelting (5) 

'j~"7:i4.:~:"" Marketing' ahd: consumption (4} J 
• -.l' '·",1: ,,,,: •. ,- .. !:; ~:~r;r·····j... .:.:'H~-:· '~.:.~:,;_,;;,~_~ :r('~. -.::i' .', _~<-,!-;'.'. 

; , .• _' '::. ., ~"):-: j. : t. -.;- j 

,;. ',',' -::" Conf~,~~hc~ .if!>ogramnie', citttend~m'cecJ~orrn'a_: f.urtnerAnrormation 
can: be' 6bt~dned:':frl8m: . ,,: , , .;;", .. ~-.: ". :':'<" ;: .. ~, 

'f ~ :", ~ .... " - . . . .' .' '. 

;,', .1,.:rh~ $teeripg.qo~·:i,t:tee.". '" "". ".' 
.; ,','1' • F.pur'thWQrld,.Conferenceon Tin. . . 

,<~ ~:. '.:. ":~:r: ,0".: .~. ,1~ini~~ry:Qf~ima~y ,ih4~~r~es!-;~·.·:·f.' '.:' 
. , : .,; '.. ··.c· Bangunan Baru P.ej~a1::-peJaQat :l<erajaan 

Jala.n.Gurney, K~ala ,LHmp~·.~5:;;01' . ' .. 
. . '.~ i -";J. .} ~~alaysia " .. '. ,_.,:' '."'.' ..... t. . 

. ~. ~ ; . i • 

' . 

: .: i'". l .",! 
.... . ... .' .• ~,:!, . OR 

,~ .' 
2. The 'Secretary, The Intern~tional Tin"Council . 

- .. ' ...... :: -' 

Haymarket House, 28 Haymarket 
London~ Sl-!lY 4S'1 

..• .Eng+~nd 



International Geological,Congress, 25th Session, Australia 

The Congress will be held from 16 to 25 August 1976 at the 
University of 'Sydney;" s call1PUS, Australia. The main themes of 
the programme are Preoambr.ian geology ,petrology, 'tectonics and 
structural geology'~ ,mineral deposits.;; fossil ,fuelf?,' ,stratigraphy 
and sedimentology, palaeontology, marine geology, geophysics, 
geochemistry, hydrogeology, Quaternary geology, engineering 
geology, miner?-~o~ ",g:'rRPe~91ogy-~:geo~ogical infortIlCl:tiop ,and " 
mathematical geology:) ,,~p4, ,geological edu:::a:tton, and histqry •. , 

" . .' . . _": .' ; .... ', ,1..,.' ' - .. '.' _. ,.' . " '. }' 

Information on Quaternary sea levels and shorelines of S.E. Asia 

Prof. H.D. Tjia (Jabatan Kajibumi, Universiti Kebangsaan 
Malaysia, Kuala Lumpur) would li~e tO,obtain information on: 

1. publications and reports of sea levels and shorelines during 
,the Quaternary of S.E. Asia.,aIld 

- ... '-, . " .'.~ . 

2. 'researches in progress' in the s'ame field. 

Readers who are able to help in this matter are requested to write 
to Prof.R. D. Tjia at,tl:l.e.addre:;;s,9h9~~b()ve no.t li3,ter 1;han.20 
Se)i>tei;qb,~p :'197'+~ : The ~nfofma:11~()* i~,,:r.~~u~;r:~q.;',f9r the .ann~l" repo.+:t 
of' th~'l~acif:i.c and, Indl,an' ,Oceans, SUbcqriimisS:~on (a,·,subdiv:i~ion .9f ' 
the I~qg~\ rQua1:~rna.ry, Sh~reii~es .ComiiliS'~ ion).'. " ' ,';" .. ~.. " 

13 
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~ .. :. f";' 

Ishii!).) K.".;~nd: M\lP9.:ta~!;M (19,74) ,Khumer.SPkr;a 7,; a. nel-Ti·genus, ofI3~U.~ro­
·'pnont,l.d.aei"and.r.SQIJle.~'m.i;cid1e 'Pf03rmian gastropodl'?:from,'C-aJDbodiajOl':'; 

J .~I:)~iience$,s:Osaka Ci ti-~:iv:.~ Vol~,:, -3.:1'0 PJ).; ,7-3~?6. ' ,,'c.-,' 
, . 

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

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

" ,. '," ,J 
. :"" :." ,-

The'aut'hors"'t!ekcrihe ':sonie'--gastropods fotmd' iri-Menlbe~ Dof<> 
the Sisophtiti':td3nestori~1(tsh:ti ,'Kato'atid' Nakamu~a-i/'1969:). "':'At":;:,·, .i,' 
the l.~~;;r::', p'ap~ ,~tf,:th~,. me~er. K?1fD~rs~p~rfl J~hii~~~Clyta pf-g~n;. 
n.sp~· find- BE!lJ:erop'hon (B:dlerophori?) aff'~ regt!l'atll:S"~Jaagen w~re 
found and at the middle part of the member Stranarollus (Euompha­
lus?) sp. Worthenia cf. schi~jae\Tens;i~.'Stllckenq~rg, Palaeostylus 
(Leptozyga? );!,Sl': ,:AAd-Mee,k.o.s'pj.;t'a·,~p-r;wepe ';f-ound •. ' ",The authors mentioned 
that these fossils belong to the middler Pe1:'ll1ian,o'T However, they 
quoted Ishii, Kate and Nak~t>a (1~69l woo foun9,') that Member D is 
upper Permian and contains fusulinids such ,as,li,.epidolina (or 
Yabeina) multiseptata multiseptata Deprat, L. multiseptata gigatea 
Gubler,Verbeekina verbeeki Geinitz, etc. 

, . . " " .:~>:; :;':'..L~ ,',;", .. ,',' ",,',,;' .Y::': :::,' ",O"t(,:, ;. (TTK¥"",,:, .';' .. '~' 
... ,,' --" _' " .. - - ~ _-- -."'"".<t ... -,~ ._. '., '. .." ••. ' .- -~.,"~ .. ~.-.-r" '.,,. ... _ ",-,..'.'-._" _ -. "~' '·.c-·~ .. ·.-·." _ .......... _ •• _."_ .• ~.< -.• -.,..,.,...._. __ ••• _.~ _M_ • 

• ' .• 1._ ••• _ -'. I '; r·~· - . ; .:.,-. 

' .. ,.' : .. " 

'.. L·: 

Pan, Y-S (1974) Tin-content frequencY'distribui:i6){"bf' rhyolitic 
rocks in Mexico. Tr~ns. Am. Geophy. Union Vol. 55, pp. 475-
476 (Abstract). "... ",' , ! ;".' '''',;' >:', " 

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

, , •. It{the '11exican tY~e },:tirideposit'~ the"lna~:i,~es' b:('mmeralize4 
: breccia.- -fo:btria.t:i.'ons :con:tain', disseminat~d' . das';:;.i ter.i te~p~. a19ni~':ffi_e~ 
steepIy'dipplnEf f'Iow 'baha~pgs 'of' tin'host" 'rhY61ttes e;qst'j:J(~{ 'I' ,';> 
cassiterite and wood-tin>v~ins':";" 'By ;X .... ray· flu6ri:!'g'cendearialysis;, '-' 
several hundred bulk samples of breccia formations and rhyolites 
from Mexico give common and distinctive geochemical tin content 



frequency distribution curves. The following peaks have been 
found: for barren breccia formations: 0-10 pplT},_,:2~ ppm, 150 
ppm tin; for mineralized breccia formations: 2S'Oppm,750 ppm, 
1500-2500, ppm, 5500 ppm, 1.5-2.5% tin; for barren rhyolites: 
0-10 ppm, 45-55 ppm, 150 ppm tin: for mineral$.zeq.tin host 
rhyoli tes : 250 ppm, 450 ppm, 9,50 ppm tin. The presence of­
regu1ar;frequency distribution of tin contents is more than a , 
coincideht. ' ,: It is noticed that 100 to 150 ppm tin is the, limit 
between mineralized and barren rhyolites. This tin-content 

-},owidarycan' be very, useful in geochemical eXploration for tin 
dep~sits. A very high geochemical background of 50 ppm tin which 
is about 15 to 20 times that of the crust has also been found. 

"ThiS-'abnormally high tin-content ba:ckgrourid dm be achieved through 
anatex:is of tin placers or tin..;.enriched grani tesduririg later ' " 
orogeneses:.' . This process alsoa,ccounts' for the forn'latioil of'narrow 
arid ~eldngated tin belts on the ~contihEmts- or the wor-Id along'" , oc-

younger orogenic bel tis. ' -

(author's abstract) 

Zonenshain, L.P., Kuz'min, M.I., Kovalenko, V.I., Saltykovskii, A. 
Ya, -Na:t:apov, L. M.:) Kudryatsev,- G.A. ,G~ti~skii; Yu:~ G., }{inci;"::' 
sP~y~;I~y~~and Mishina,-A.V. (1973) , ',:;-; 

St~ti;;~~l--triagmatic zonation ~nd metalldgeny· of-the:"~esf~rn 
part of the Pacific belt. Geotectonika No. 5 pp. 3-21 (in 

" ~\ls,s:i,an) 
• 1-' • ';::' 

. . . .. . . .:":' . . Ii .., • '. ..:" - :.' • ,'., -'. '. 
", ' " " : _ Palaeot.eqtoI;l;t'c qna:+YS];S' w~ th short~n'teryals of geolo~tal ' 
'time, ;(~O;"Qo-in.y. )'~r.eveais.s'tructurai-magrita-t~c arid: metaliogE!nic,.' , 
'zonation pecu1iart:o etic4::::such irtt~:bva:L '::ttrevea1s t:h~ 'foiiolUng 
(from the Pacific ocean to the Asian continent): .. : ' 

:1 .. 
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'. " '- ;_. 

2 • Re~: .t.Efrrigenedus '. troughs " 
- -- - '.1"... "," .~.. ' , 

.. ~- ,." .>l:-

3. Zone.',ofsurfa'cecalc:2alkalinevolcanism 'a.nd granodiqrit-ic', , , ", ' 
magmatism' wl th'cshbzon~s f::"f, - " . ," ", 

'" :, .. ,'. ,~~.~ " 1 ; , '. _ ;, ,", :-:. ,_ ',-- ' ,-: ;_'. .... ii',,, . 

(a) " granodip;'ite,",gr'an~;t:e ,b~thQi:tths' ,w.ith: Au, Mq and " :. - ' . 
(p), ,: r~re-m~t.:ti. gr~i.te'!S wi th,Sn.~:"!~- ;and occas'i6nilly_ .Pl;>_-~ ~~ 

, " 

4. Zone ,of· alkaline; ~ffusive and,:iptr~sive ~gmatism ~ith ch.aract~r­
.. ' .i;tiQ: .. r~~i ele~n1:So: :' ,,"" 

.,; '.:.:.Y. 

,T!t~J,.~na~~.oIl:d~pel1d~, 91lJ;P~;,po~.ti~i{9~;:~e. e_~geosynCrlina'l .zon~~: and 
inters~~jtion&, P~ .. ,dElep .:tr-a~v¢r~e.( transform) faults • The zonal c " 

.pa;t:t~rns, are ;i.nterpr~~d,:#,0m.th~~,.~tandpoint;9f,pl-?-~e tectoniq~~,.[" 
existeIl96~ pf J:~~§i~l J3en~ff,: 2lc>'fl,ef! (teqto~psphereso£, Shein~p,) :~d 
the moving of eugeosynclines under the conTinent. I' - i':',~ , "', .':,(:,~_ i 

(AutholS' abstract translated 
by TTK) 

. ". ,"," _: ... :f ':.1 .... 0;:: :-h-·' .. , _ "r-.: ,.i,." ":.: . ,,~~! . ~'-'jfl .: 

Gat;i.nskii;, Y\li>" q~~:>,lSl:l¢lp'y§ltsey" :'G·~~2,:Mld, .Mishi1~~" A",V. :9·~72). 
On the 'Mesozoides f (of ,~o,uth"",east Asia. :a~l. -; MQScow"So.c . 
for Study of Nature~ Voi. 47 ,No.4 pp.u 62';'70 '(in' RuSsian')' 
. ," .... ;': -';i '1' .. :' ····~.'~'.·.::i·.'i __ .... " r .-.-, ,"';'"_;;'~';'''' . . . .,. ........ : ··'·1 .... ;·.' ., ~':J 

:_'; (' '.~ -, . ::. .~ ~ , 

~- - . 

The authors reviewed' the formational composi tion ',ah~,:s~ctural 
fea'9lI'Els of Palaeo:z;oic and Meso,zoic deposits from various parts of 
mainland ':so1.rth",;eastAs'ia : and came . to theCconclus'ion ,that the :geosyn­
clina~' aevelopmen 1: of 'the': gr'eater part:'o-f this' reg:i:o:n "wascOti!pletEid 

',in' the PalaeozOic • ' - ;, '. . ~' ' , ;' ,~.,-, ' 
!" '.i" ". 

The paper:' has 2 figures. ,One of them shows rather informative 
stratigraphic columnsof:;the"Shan'Pl'ateau, north· eastern "paM of , 
North Vietnam, Ch'iong Shon Range~ western part of the Malay Penin-
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sula, eastern part of the Malay Peninsula, western part of North 
Vietnam . and thelili:lck Riverbasin~ , 'v.,:' 

'iI'heauthors ~saidmiserably little ;about the geology of. Thai-
land·:in't:h~irrevii:ew.' ,'.' .'.' 

... : . 
• i ~. 

". ~I :-;,. ~:".~ ;.:_ -.~ ; ~ :~_' .. '. :. :~~ . . .' 
:'1.< . . (ar'IK) . 

. "',: .' ~, ~ ! , t" 

':'. ,.','j . ~"'~.:-' 'l:··"·:~I· .;' ':"-. v'."~: !~'~'?:,r.:':. ~::.:. 

...... ,. :> .:.:' .... , .;.'}, ':: ;.' ..... : , .. :: . .'···T;~ ;.-: ;_', 

, '. ._' :--.' J ) .. 

...... ' 

' ... 

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

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

-," . ~ :-' . 

. j ::. '. I .... 

'.'\ ."') ! 

Statiisitics:·':andData:AriaJ:ys'is. In Geology, by John.:C.· ·Davi?·~John:·.r: 
Wiley ",&. SOris';' Indf~ 550' p. ,1973. ~. US $18. SO .. 

~. This~ b'bok.discuSsesthetechniques of statistics" for. data·: 
i:;;:anaiysis iri'~logy. ' The autho1"';st.ates .:that 'his~~~asonsfipr :writing 

the hook are v~ si.mple. He te'aches the techniq'\.Jesof . data analysis 
to '9at'th scien:f-ists"bothpractitioners'and students, and 'his, job. 
:Wbulifbe easier,~:i!i'he ;had"asuitable text,book.:The reviewer-:tends 
t6 agree with ith~:auth()ri~,s:: v.iew·. ':'Al though in: the· paS t few, y~a~$..: 
the~ . appeare:d ; a riumber,.~of,::booksdealing wi thapplication-ofsta,1;-is-
ticaY)lIieffiods ih ge61ogy.~··':·no'r.e0fthesebooks was found· to be.:J~atis­
faClt6ry:'as'a'basictelpt: :fu;:.." a, course in data analysis.:. 'On the· other 
hari'd'~;!~'l't;may'b~meritione~.'Jthat 'Several good texts'WI'itt~n' specifically 

-, -f6'tf.;· geophysicists'- 'cine:: available 5 but . these books are: usually· .too., ; 
-~i:ftanbe . for ··the·'coMpZ'enension : of most ·'geologists"-'who. do not "h~ve '.: 
matlf~ma::ti:c~*J}ba:-ckgit6.tmdibeyol1d elementary ,calaulus. ':., . , 

~ ~ '~. ;~~.:. <- .;~.:;. ';·q-:-r<. .... ': .. :-:·<i d;.~. ; .:, .'!;-J: ::_;~> ,; . . -:- ,-' , 
.~' ! ~ 

'.; 1 1.,The~e:;an'fr se:WB' chap;ters ·in . this b60k together with :anapp.endix 
iisting tllg' sourceS' :-from iWhichciompute!'}programs, OI"systems fQpthe 

·"_·'-.">·I'·~ ___ · ":~:';:~" ,1;-" .. ~.: . . ".: -"," !~ ~ .... " • .,;:.... . .• ~:.~ .• :~~',,"_'" 
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. ". ~: ': 
, . 

analysis of geological and geographical data are·available. 

'. The f~rst';half'of ,the book'is -qlade up of four cq~pters, which 
provide the necessary background materials for.,the understandi~g. ; 
of the techniques presented in the next three chapters. The 
basic phibsophy of data analysis is discussed in Chapter 1. This 
is follovled by the introduction to some basic topics in computer 
programming~ elementary statistics, and matrix algebra. Suffi­
cient info:rmatioIL concerning programming using FORTRAN IV language 
is included in Chapter 2, thus enabling readers to follow the 
computer programs presented in later parts of the book. The 
presentation of this chapter is clear and precise. The concepts 
of probability and statistics are-expounded in Chapter 3. Readers 
who have no previous knowledge of the theory of statistics may 
encounter some difficulties in understanding the discussions of 
the techniques of statistical inference appearing in the last few 
sections of this cha~ter because no derivation is given for most 
of the formulas employed. However, collateral, reading of an 
elementary statistical text, such as t'1ayer (1965) or Hine (1964), 
may help the readers to overcome their difficulties. An intro­
duction to matrix algebra is given in Chapter 4. A lucid but 
ele'mi!titaIlY,.'discussion 0;£1 theeigenV'aa.ue,sc',ClIld·eig~nye9i:ors_ of .;.-i 

symmetric matrices is found: at, the-.ene,I of tbis cpap:ter. 

The longest chapter in the book is Chapter 5 which covers 
some-of: the standard techniques,Qftime'seriesa,~alysis in ;1.25 pages • 

. --:The ,topics dealt wi -thin' this· ~hapte-r .,are interpol<q;tion ~ runs tests, 
; ,-"least--squaresmethods'"and regression analysis, filtering, .auto-,, . 

corretation- and cross-:orrelation,. Fourier analysis:,.cross-assp':' '; 
ci.ation·, and l".aIikovChains. Thischapteri-swell wpitten, but the 
reviewer has . a· fewl':commen;ts . .: In the ,discus;s~on of .!f:il t~ing theo;ry ~ 
'the authorriestricts· his discussion to. fil teripg in" the _,time _ (or . 

. :space) d6mainby the method of moving averages,._-, Nq_ in:teI'pretation 
"";fof the filtepingprocess in the frequency domain'i_s.,pres~nted,,: 

. .1 .f :-:I!~;is:;a well:kno'ID.-;fact:. :that frequency. domain i;n:t~I'pretati,on Can 
provid'e:ra:,de-eper. insight .. ,.intothe eff-eqt of a .filter on,a:,givenset 
of inpu-ordata.,;,,-AIIotherpoint to note is that., the theory 'of. ,Fqur,:j.er 
series appears .after ,the ./discussionof filtering,:~ut()coX'Ile·i.q~~~~ 
and cross-correlation. It seems more logical to the reviewer that 
·thetheory-,6f FOuI'ier..,analysis .;sbou14:g~pI'eseI)ted.-b~fo.I!e :~hese' 

. 'othep topics"because itprovides:!the . :bas"ic too.:Lsf:~~ t1:lEi ~tudy of 
the processes of filtering~ autocorrelation, .and cross-correlation. 
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A brief discussion of power spectr~m is given in the section ,dealing 
with' Fourier series'. When the author ,discusses th! sinoothing of power 
specti'w.n, he uses, the ,term ~'Hanning fil terli. This is aud,.sus'eor 
~alogy and may lead to erroneous interpretation of the concept'" 
of, fi;I. ter~ng. 'Stfictly speaking, the smoothing of power spect~uril 
is not equivaleri1;:,to filt~ring inthe original sense 6fl the term. 
By definition' filtering 6f a time' series refers to the , ,90D.volution 
of the time series with a certain weighting sequence,whi6h"restilts 
in the ,rejection or suppression of certai!) frequency components of 
the input data,. "The smocithing, or convolution o~ the pow~t-spec~~um 
wi th" the Hanning weights' in the frequency d.omain' Gorresponds' to the 
operation ,6f multipli~ation'in the tj,me 'domain bE;! tween the' Fourier 
transrorms of' the power spectrum and the Hanningweightf? respect-' 
iv~ly. This ,operation does not lead to rejection,?fany,fr~quency 
component in' original,time series. ,Tbe fact that'thereis n¢. loss 
of , any frequency component is clearly' evident from a corilparison' 
between Fig. 5.29 showing the raw power spectrum and Fig. 5.30 
showing the smoothed pm·rer spectrum of the same time series (see 
p. 268-269 of the text). Furthermore, it is important to note that 
when smoothing is pe~formed on the power spectrum, the original 
time series from"wh~ch the power spectrum is derived is not affected 
by this operatiori.Th'e reason is obvious because according to the 
Wiener-Khinchin theorem (Lee, 1960) the power spectrum is the Fourier 
transform of the autocorrelation function of the time series rather 
than the time series~itself. Smoothing of power spectrum is essential 
because the raw power spectrum is an,inefficient estimate of the 
true power spectrum of the time's,eri.es' owing to the trUncation of the 
length of the time series in practice (Blackman and Tukey, 1958). 

, ," 'fhe remai'4~ng twd" chapters, of the book, g~ ve a' go6~" ~overage ~f 
the current 'tEichfliques used inrnap, ~nalysis and inultfyapia'te analy­
sis. The main topics dealt with' are trend surface' anaIysis'~ , moving 
av~ragesand l)r~ging, ,double Fourier seri~s, , multiple regression, 
discriminant 'functions, cluster analysis" and factor, 'analysis. 'The 
reviewer is pleased to see a clear exposition 6f the concept of 
)(r~g;ingin this1;>ook,. There is only little of the liter~t.ure perti­
nentto this topic'p~lishedin Englisb~The techn;iques'orfast' 
Fourier transform (F!'T) is'mentioned bt-iefly in the' sectiort"dealing 
wi th double F(:n.l~~eI" sepies ,', It is not .9u'!= of"plac~to mention here 
that the FFT. algopi thn) provides a very, pow~rful tool for digital' 
processing of data in a wide range 'bfscientific researches. 

" 
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(. :, ,}'h~i-~ar~blc>fu~ther ,Pb~n~S" ~6~th fuen~iorti~g~, , First, thi~, , ,\ 
""book cd'Pta,i~s'a good cOI:J:.eiction: <?~ FORTRAN, IV ~c>grarns which; after 
sQine ,n.X:>c}if~9ations'~: cal), d~~~9,tIibe ,~~opted fo;<thesolut~()D ,6f 'i 
pract~G~lprc>bIems'.' Sec:::o~d ~':ih'th~ end ofeacfichapter' the ai.ltti6i'> 
prqv~<ief;(an, ~de!quate iis.f~'of referenc~s'\lhi9h a~~ extr~nieiy' us~f~ 
fo~ .tl1()s.~ "re~d~rswho 'desire ~i qeeper'""understanding of'tHe ::' 
'techniqtles. described' in this "book ~' : ", , , ' 
• , • '. " .:.' '-•• -'.: ; -:' .:' ,-:. " :. j .' ; • ,- ',. • • • 

'" " ,Chj: '-the _ who],¢ the "author is to be' tongratulated" f9r 'ha~irig 
,T:ac.h~e\i-ed'",h~s'''ai~'iil p~o~~riding:a:'suitabii:!' text book for"abaEtic", : 
"cOtW~~:,:iti'~a~a analysis .Th~' Dook i~ ~i tten lri such' ii'style ' that d 

•. _ .• ,":'''':.~ .. (~:- ;--._ " __ ,' .... ;. "". .-:-:.' _ [r,j :.: .. :: ',-:-, •. :, .~-:-', '.I·'I_·'~;·.'· 

l. t , :lS :Jll.ghJ.yreadal:?l,e;, , AlthoUgh' the 'price' set 'by" the, ptibll.s}:ler ,1.S 

Q~:,~he'high: si~e "by,ib:e" Malaysian, st'andard~ 'the 'book" stil], 'deserved 
a' 'pl.age ill \'the:bodJ{' $h~lf: of 1 qny geologist who: is ~keen in' applying 
inod~rii';~ 't~q1?ri:i.qu~s qf' <:l~ta, ahkiysis: to the' sol1ii:i6i1' of liis' probletns . 
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ManN':in~¢be.lI'SJI hav,eexpX'.es~~4 intell'¢.st i:i,.n.th~·. :ge,p-i:-cI'osS!word 
I which appeaTedin:,:th~ip~e-"Iti;otls, New&let/'te:r;';.';.:So it:bas been decided 
to make the geo:rc:il!Qssword i~amore~iXf¢,gu,lar ··feature :in :.our Newsletters. 
To make this possible, members, particularly crossword enthusiasts, 
are 'invited ,·.tQ .. s~nd:in geo:-crpS!s.wQUQ'puz.zles:toget4eJ':wi:tll :<:;J!;loleS and 
solutions to the Editor for possibl~,p~l;i.cati,on l..nfutur"e:~e:ws:­
letters. 

: . :~.;:"~~':-". " ·J:,i;'.'::"" '"T"""" ',':': ,- '.:, : _,.~,"~ =:':.:", 

Sev;et'(U"'~ntr.ie£!r ,;n~v:e.been :r~c~i ve.d por the GSM., p;t'iz~d ';geo'"'cros s 
word No. 1 coinpetition. The winnElr ,iSI:.:M1:>. G .E.·>J<e1.1y- JT;eJln~c'C)-"i. 
Thailand Inc.) who will receive the prize of a copy of Bulletin 7. 
Other; :me'IllP~,rs\~rrhohave:,sellt· in.a:J.l;-:-,corr'ectentrie~ "are-:,; , ~:',: :" .... 

:-. ,- . ':":::j~!.:' .'.\/ .. )~" , ,", " : c :·~-L::.Jj. 
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•• ' ••••• ,. _ ........... ~ ___ 4 ..". ~ :_ ••• .-. ,.:,--v' __ ·; •. -.· ____ .• . __ ., 

2. Mr· ~e~;, Kia.n H,ai {3a;· Ghawell' ;Dri ve? Singapore, l~).and'·':· 
. • ... '~. !. ..:-. '- ,(":',7' :' • ,:- • : • 

3. Hr ChON Yue Cheong (Rohertsoii Resear'ch '~'Slngapore) . 
t ' ..... : L,,:" -:.!.;:.. : 
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Across 'Down ' 

(2 ) Opal (3) Permian 
(13) SG (7) Ag 
(15) Garnet ( 8 ) Agate 
(22) AGM (13) Stem 
(27) Ed (16 ) Ago 
(29) Toit (28) Dull 
(34) Mu (32 ). Tr'i 
(38) Ar 
(45) Nicol 

Geo-crossword No.2 is made by Dr C.S. Hutchison (Unive~siti 
Malaya). Members are invited to s end their entries to the Editor 
not later than 20th Septem.ber 1974. The first all-correct entry 
to be drawn from a ha~ , will receive a prize consisting of Bulletin 
1, 2 and 3. In case there is no all correct entry, the best entry 
will receive the prize. 
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GSM Geo-Cros sword No. ' 2 
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CLUES 

Across 

1. Element of siNicul ture . ( 4,. 3) 

6. Gemstone to be kept closed (5) 
( " ' .. . '. 

8. Home town of Geologie en Mi jnbOUl-T (6) ., . 'c' :,: 

(.; .. 

9. Pluto's hanging ornament (4, 7) , 
f -"; ~ . 

12. Black garnet (8) 
!';: :: . ':1:.: ,", : ! 

"'. 

16 ~ .. " pa.laeontological' trial (4)' ; . 

... ", -: ,~:-) •.•. .' ~ , '.-. ~ " . ~ ~ C.~ J! ~ ,.1 :,- ! '-',' 

18. ; Industrial.'actionor whatoilnienare. 'lookting :forwa:rdto : (6); ,' . 
. ':;·:.i '., , . :. 

19. Voltage on an atomic scale (2) 

. . :;' .-'~ . 

Down 
-: ,'.'. 

1. Tungsten from ~NO animals (10) 

2. 

3. 

4. 

Silicate literal~f\·lith.13- les~.·~~:n:~fect·· ~leavag~(l6) ':, 

Concept in geomb~p;;i~gy for '$i;;fr"'teps' ilf,,,;,:e!' valleys ( 7) • 

Not analysed (Be careful) (2 ) ".,., 

5. Scandinavian contact-altereq count~ rock (p) 
. .. :.~:". . _ .. ;r.. . ... " - ~ .::,:..' i ::',,', 

. :!:.. 
7. 19.3 pure (4) 

10. 

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

StereograPh-~'c"';fishin~!','( 3) 

13. The International Commission of Snow a:ncI' Glaciers (4) 

14. A violent rush of tidal,water (4), 
J.: ~t.f .'~. -.' :-j 
. .... ", 

15. To pitch i.~tthe garden (4) 

17. Television -( 2) .' .;" 
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