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GEOLOGI C NOTE 

Unusua l Hepl a cement Textures i n Sph a l erite-rich mat erial from 
Yam Chon Tin Mine, Temoh, Perak, Vied Mal ays i a . 

K.F.G. Hosking and J. H.Leow 
Uni versity of Mc:l aya 

Recently a specimen of vJhat appear ed t o "be s i mply mass i ve dark sphal erit e j 

which had been collect ed from the Yam Chan Tin Mine a t Temoh ( Per ak ), Vias 
given to one of us (KFGH) by the Chi ef Ins pector of Minos of ~hlaysia. 
Further examini.:\tion, however, demons trated t llat thi s specimen possessed a 
number of most interestinc feat ures c:.nd these a re described belovJ. 

Examination of thin end po lished sections revea l ed tlwt the specimen 
i s po lymineralic , a lthough by f 2.r the ma jor component is sphal e rite. 

The earliest species present i s a patit e which occurs as single colour
l ess crys t a l s and as E'.gtregates, which fluoresce oran[;e in short-wave ultra 
violet light, and which a re generally spc.r sely and rondomly scatt e r ed in the 
sphal erite 7 but which 7 i n a fe lt} instances 7 a r e part-i nvested by loellingi teo 

The next s pecies to b e deposited aft e r -the apatite lQaS loelling-it e 
which occurs c::,s i sol3.t ed euhedr c"l crysto.l s and as crystal a m;regates. These 
crystals have been subje ct t o remarkable core repla cement by tetrahedrite 
c::,nd spha18ri te 7 a s fi gur e 1 clemonstrates . Bri efly I ltJhils t some cryst rll s 
show, in polished section, complet e re pl a cement of t he core by one, or 
usually both, of tho speci es not ed above, others h ave been so replaced 
t h at in section a number of i solated areas , compos8d of the repla cing 
minera l s , a re to be seen whi ch a re bounded by s tra i ght s ides paralle l t o 
t he edges of the host. It S88ms very like l y tha t the (010) and (101) 
cl ec::,vages of the loe llint;-i te pl ayed a major role in det ermining the shapes 
of the 'bodies ' developed by replacement 0 How;ver, a lthough reflect i vi ty 
and mi croharcl.ness me asurement s i ndicnte that ltlhat r ema ins of the origina l 
crysta ls i s loellingite 1 it i s tempt i ng to consider the poss i bility that 
composi tiona l diffe rences may have exi s t ed Vii thin each of t he crystals 
(perhaps, for exa mple 7 they \~ere in part arsenopyrit e ) and tha t it was 
those portions thi:1t were not loe llingi to 1tJhich h ad a pa rticular penchant 
for re2.cting with the inv a.CJ.ing miner2.li s ing 2.gent s and so vJe re preferenti a lly 
replaced. One thing' is cert a in , and t hd is tha t it i s impos s ible to give 
a whol l y satisfactory reason as to why some part s of t he host crystals vJe r e 
repl a ced vlhilst other part s vJe r e not . 

fJ.'he tetrnhedri ~; e present i s invariably fo und in cont a ct wi th 
loellingi te ELYld so it mi ght h ave formed s lightly befor e the bulk of the 
spha l erite. Pos s ibly some of the a r senic libcr2,ted durint=;: t he repla cement 
of t he loellingite cryst3.ls may have been included in the l attice of the 
tet r ahedrite , a lthough there mus t have been an excess of arsenic a s the 
quantity of tetrahedrite present i s ver y modes t by compari s on ~"ith tha.t of 
the loellingite that was r e pl3.ced . ~vh2.t happened to the excess 11s cannot I 
of course , be ascert a ined . 
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Although the sphal erite i s quite dnrk it i s not markedly f erriferous 
as it contc::.ins only 4. &fa FeO. It is a lso like l y that s ome ofihe iron 
present in it "TaS derived from the loellingit e "Then the l atter was being 
::.'epl aced by the spha lerit e 0 

The sphal eri t e is .J.l s o interesting on account of the paucity of 
exso lut ion bodi es in it. Thos e t h.J.t do occur cons ist s olely of s tannit e? 
and are generally discoida l but, on occas ion t hey possess forms remini scent 
of the ant lers of a deer. 

Finally i t is of furt her interest t o note t h.J.t the s pecimen has been 
shown? by means of the X-ray fluore s cent s pectrometer, to be quite strongly 
cadmiferous. Doubtless t he cadmium i s incorporat ed in the l .J.ttice of the 
sphalerite. 

PLfOOJED SCHEDULE Oli' H.c1'TINGS 

The COUllCil of the Society ho pes to have more meetings 9 and these on 
a more regular schedul e , than was poss ible l~st year. The planned frame
work involves regular me~tings on the l ast Friday of every oth~r month. 
Some of these r egular meetings wi ll be replaced by speci a l Discussion 
Meetings whose time and venue may differ from the regulex schedul e. I n 
addition? extraordinary meetings may be called from time to time as 
opportunity or need arises. 

The schedule of meetings as plaiwed for t his year is .J.S follmvs: . 

April 3rd: Ordinary meeting , Univers i ty of Mal aya 

May 29th: 

Speaker : Al Rashid b. ~10hd. Ibrahi m and w.r~. Law 
Topic : IlArche C1.10LY of Bujang Valleyil and 

ilGeolob'Y and Soils " respect ively. 

Ordinary meeting , University of Mal 2.ya 
Probable s peaker : T. P. Thayer (USGS) - see below 

Last weekend in July: Discuss ion meeting in Kuching , Sa r awak. It 
i s hoped thu.t a t wo-day Discus sion r,1e etinG can be organized 
with perhaps tvJO days of field trips in Borneo. The 
Discuss ion t opic 1ilill be some aspect(s) of the study 
of s ediment ary bas ins in t he Sunda region :::md the South 
China Sea , Hith specia l r ef erence to pet rol eum 
possibilit i es. 

The Society hopes to get support for transport, to 
make it pos s i bIG f or members f r om tves t Jlial aysia to 
2..ttend. 
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September 25th: Ordinary meeting, University of Malaya 

NoVember.,..Dec~mb.E?r: . Dis cus s ion l\1eeting in Ipoh, : P8rak. This meeting 
.. . .. Vlill be timed to t .. :!.ke place at the end of · the 

Geological Survey 's annu[1.1 confel'E:!llce, and the exact 
date cannot be fixed yet. It is planned to have two 
Discu.ssion topics f one in E,'Emer a l geology Clnd one in 

January ("1971) ~ 

app1iGd geo l0f:;Y . . . 

'I'h is i s a repeClt of l a s t ye.::r's h i ghly successful Ipoh 
meotinG' , c.:.nd the Society hopes it can become a rei:,"Ule..r 
fe~ture of the year's ~ctivities in the future. 

The Annua l Genor ul }1eding 7 VIi th probably a short 
Discus nion iVloeting. The topic is open and may possibly 
be ' Mi f';<~ ellaneous'. 

- PHS 

VISIT OF DR. ToP. THl~-BR TO ~ffiU~YSIA 

, .. 

Dr T.P • . Thayer of the Unit·ed States Geologica l Survey, vbshinb-to.n? 
D. C.; will be visiting Hest Malaysia i n micl- to l ate May 1970. 

Dr ThD.yer is the l eadinG C1uthori ty on a l pine typ.e ultram~fic complexes 
and one of the cont ributors to the book by liyllie on ultramafic rocks. He 
has dealt vJi t h many aspects of such rock complexes, including tho chromi te 
bodie s Vlhich occur in them. Dr Thayer;s purpose in cominG t"o r.lJalaysia is 
to examine the collection of ultrem~ic rocks froln the Darve l B~y a rea of 
Sabah in the Department of Geology 1 Univers ity of Mal aya, wi t ll a vim··r to 
comparing these . rqcks .... Ii th those· in the Lizard ar ea of Engl and • 

.. , 
During his stay in KU2.la Lumpur , Dr Thayer Hill be giving a talk to 

the Society on the s ubject of peridotite-gabbro petrology. 

BKT 

JlJ"E.nJS }:l'RO IVI T"rlE UNIV.lERSITY OF IJ1ALAYA 

.N€w posts in the Geoloi!:,'Y Department 

The Univers ity of Malaya has announced the creation of four new posts 
of Lecturer/As s istant Le cturer in tho Dopartment of Geology. Tp.is lrIil1 
bring the tota l teaching staff . of the Department to 15~ The new posts 
vJere already adv...:rtisecl e;ild the first batch of D,pplic.:;t ions ,'1re being 
considered. 
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Lar g0st Honours Cl ass gr o.duates 

Fourteen students have been ctwarded the degree of B. Sc. (Hons) in 
Geo logy or Applied Geology fo r \-.Jo r k in the 1969/ 70 session. This i s by 
far the lc:l.rb'est Honours cl ass ever turned out by the Department of Geo l ogy 
- more than twice thc p:::,cvious hi gh. Four of t1le s tudent s wer e i n Geo logy 
(2 First class; 2 upper seconds) and ten i n Appl ied Geo l ogy (1 f irs t; 
4 upper seconds ; 4 l ower seconds; and 1 third ). Most of the gr aduates will 
either go to work for mi rai ng compani es or pursue further studi es . 

- PHS 

GSM Lll3HiJ.l.Y HO LDINGS 

The following list compriscs ·~ he contcnts of the Geological Society of 
Mal aysi a LibrQry? as of February 1970. The it ems listed ar e all housed i n 
the Klomp~ Reading Hoom of the Depart ment of Geology, Univcrsity of Malaya , 
~vhere they may be r eferred to by members . 

Books and periodi cals are shelved accordingly to the Universal 
Decimal Cl assification (UDC), pamphl et s are fi l ed by number. 

Books 

UDC Class N'). 

55 (44 ) BCRP 

55 (595.1) 
GSD1 

55(91.) GSI 

55 ( 038 ) HAD 

Bulletin Centre de Recherches de PAU , vo l. 3 7 no. 1, 1969 

Geologi co,l SOCi et y of Tlhl ays i a.News l ett cir , no. 1-15 , 1966-1 968 

Geo l ogi cal Survey of Indones i a , '1961. Atlas - Str atigr aphic 
Lexi con of I ndones i a . Publ ikas i Keilmuan no~ 31A-seri Geo logi. 

Haclikusumo, Djajdai, 1961. Bullet i n of the Volcanologica l 
Survey of Indones i a for the peri od 1950-1 957 (Continuation of 
the Bulletin of the Ec:::.st Indi an Volcanologi cal Survey ) . 

Hadhvirljojo, M~M . P ., 1965 0 En glish-Indones i an cihcl IndoneSia':' 
English t erms of Geolo g-y and related sciences . Publikasi 
Telmik - seri Geol OGi e Chusus no. 2-11 

55(9j)IAGI Ikatcm Al hi Geo logi e Indonesi C1 , vol. 2, no. 1, 1965. Geologi 
dal am Teknik Sipil. 

55(~n) JOH 

55 (91) 111AK 

Johnson, fi.F. and HL~jono , 1963 0 Geology and bauxi te depos it s 
of t he centra l Riau I s l ands , Indones i a 4 Publikaai Telmik-s e:ri 
Geologi e Ekonomi No . 6 

Makagi ansar ? Mo and Soemantri, R. M. , 1965 . Resear ch di
Iniones i a 9 1945-1 965 9 II. D8partmen Urusan Research Nasional 
Republik I ndones i a. 
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55(91) MAR Marks~ P., 1956. Smaller for aminifer a from 1Ilell no. 1 (Sumur I) 
a t Kebaj ora~, Djakart a . Fublik~si Keilmuan Nr. 30-seri 
Paleonto logie. 

55 (91) rrillR " Mnrks , ·P. ~ 1961 ~ Str8.t i gr aphic Lexicon of Indonesia . Publika si 
Keil.rfltiari No. 31- s.8ri Oeo·l ogi e . 

011 NAM 

55(91) NIX 

55(91) SIG 

55(91) SIG 

55(91) SIG 

55(91) SIG 

55( 91) SUR 

55(91) THA 

622 TRI 

622 TRI 

N2t i ona l Ar chives of r;re.l .:~ys ia ; 1967. Bibliog:baphic Negara ." 
Mal ay s i a . Jirkib Ne6ar :~ Ma.l ay s i a 1.7i th t he a s s i s t ance of U1TESCO 

lJixon ~ Kccr rrtijuni L et. 0.1. f; 1961. Repqblik Ipdones i a De part emen 
Perindustriah DasarjPe"rt amba;ngan Djawat an Geologie-Bandung . 

Si git, S., 1962. Penj e lidikan geologi Terhaclap Enda pan Ba tuba r a 
Didn.e r 2.h Sungup-Se l ar o , di -Bagi an Ut ar a Pula u L.:mt (Ka limant an 
rrenggar a ) 9 vd tll abst r a ct in EnGlish . Publilm si Teknik-S 8ri 
Geol ogi Ekonomi no . 3 . 

Sigit, S. 7 1 9 6L~ . A bri ef explcma t or y not e to t he distribution 
map of coal ~eposit s . Indus t ria l mine r a l s and rocks of 
Inclones ia~ Scalo 1: 5 ,000 , 000. 

Sigit, S.,1 963. Penje lidikan geologi e Terhada p Endapan 
Batubar a di-Pulau Sebuku. (Kalimant an Tenggnr a ). Publikasi 
Teknik - s eri Geo lo E3'i Elcono rn i no. 5 

Sigit, S., 1962. A brief outline of the geoiogy of the 
Indonesian Archipeh'..go . 2) Geolo gica l map of Indones i a 
s C21e 1:5~ 000, 000 compiled by Th. R.F. Kl ompe. 

Surjo, undat ed . Bullet i n of the Volcanologica l Surve.y:. o!. .. "::L .. :;;::: 
I ndonesia fo r t he year 1959 . 

Thaib, J., 1960. Tanah Dia t omen cli-Indonesi ~~ ( ~ith abstra~t 
in Bnc lish). Publikas l Teknik seri Geologie Ekonomi no~ 1 

Tin Hes 8arch Inst itute, 1967. Guide to l abor2..t ,ories ancl 
exhibit s • . 

Tin Research Ins tHute , 1966 . Annua l r eport of t h e 
.Int ernC!.tiona l Tin Research Council. 

PERIODICkLS m:;cr;; I v£;D FRON SI STl:;1? SOCI ETIES AND OTlk R ORGANIZATIONS 
.-

55(44 ) . 
BRGM 

55(06 }GS~P 

55(91 4 )GSP 

BurGD,u de Re che rches Ge ol ogi ciues e t Hinior es, (Paris) 1 

Bullet i n s s e ct i on I V ( Geol ogi e Denerale F 1968-

Geologicd Soc i ety of. London , Pro ce 0dir.gs~ :no. 1652- .) 

Goologi ca l So ci et y of the Philippines ! J ourna l. ( f ormerly 
Jov.rna l · of t he Philippine Geolog'i s t), vol. ' 21 - ., no. 2-

55(549 )PGs ' Pcl<h:i1; ~rt Geol ogi cd Society . News l etter vol. 1, no. 1, 1968 

55(91 4 )GSP The Ph ilippine Geologi st ( s eo Geo l ogic2.1 Socie~y of t h e 
Philippines J ourna l j . . 

" .'. .:'j : 

'. 
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'. ·55(591 }-UBJ Union 'of Burma Journal of Science and Technology , vol. 1 • 
. No ._~i- ·:. 1968-

PAl\lPhUTS 

1. MIDERSON, R.C. 1961 . Magnet ic recording of se i smic da t a to improve 
reliD.bili ty of geolobi c interpr e t .:;-,tion through the use of record 
cross ':'sect ion. Council for Sci enc8s of Indonesia, Publication No.2 

2. ANTHO I NE , POL. 1967. MininG the ore deposit s of Symetain ( II!ani ema, 
Democratic Repub li c of the Congo ). The I nternationa l Tin Council. 

3. Aii, P.C. 1967. I gnimbrite i n Centra l Kclantan, mc.l2.ya • .geological 
lIaap;azi~, J 04, 13- 11 

4. BA'l'ZER? DoJ. 1967. Some recent innovdions in dr edging practice in 
l\1al ays i n . 

5. BL.tiZy, P. & HOUOT, R. 1967 • Gravity benefici at ion of a stanniferous 
ore. The Internation a l Tin Council. 

6 . DEIB~RT, DoH. 1961. Goophys icc.l exploration in Sumatra. Council for 
Sciences of Indones i a, Publica tion No .2 

8. 

9. 

10. 

11 0 

12. 

EVRARD, prERtlE & SCHfJJ1, GEORGES. 1967. The g-eology of the 
of Symet a in. ( Mani ema, Democratic· Hepublic of the Congo). 
InternationalJjn Council. 

ore deposits 
The 

FICK, L.J., 1967. Offshore prospectin2,·. The Internatione.l Tin Council. 

G~£TT, R. H.T. 1961. The undergrounclpursuit and developmont of tin 
lodes. Part I: Text. PD.rt II: Figures e. 

GEOLOGICAL SURVEY? W~:ST MALAYSIA. 1967. 1'Jost Mc~laysia: 1rJor~ e.nd 
problems on tin. The Interm!.tiona i 'l'in CounciJ.. 

HADIKOESOBMO 9D. 1961. On the classification of dang8.rous volcanoes 
in Indo nes i a. Council fo r Sciences of Indones i a, PublicC1t ion No. 2 ' 

. . 

HAMADA, 'I' 0 1 964. Some mi dclle ordovicicm bra chipods f rom Sat un, 
Southern Thailand. 
~ .. : 

J apanese Journa i of Geolor;,y and Geogrc::P~ J.2.J; 2l3:-221 

13. H111~.J)A, T. 19.68. S·~ljc.icoe lia , a new ambocoeliid [S~nus (Bra chipods ) from 
North Thc:.i l .:md. Ambocoeliid from Red <Beds in the Mal ayan Peninsu-l-a. 
Geology and P2.1 aeonto l or.r,y of Sou~hea~ ASi,a, .2" 1-25 . c· 

14. HEDGES, ImNIi:Srr S. · 1961 . NevJ Avenue3 for tin consumption. Prepared for 
the Technic81 conferonce on Tin of the Inte.rnational Tin Council. 

15. HEVfl1'I'T, R.L. & SOLOMON, P .J o 1964 . The role of mobilization in s ilver
l ead-zinc sulphide a ssemblages with pa rticular reference to Mount Isa , 
Australia. Presented at XXII Intern~t ional Geologioal Congress , 
Section S, Nmv De l hi. 

16. lULL, JoCo C. 1967. Soa bed prospeoting. Prepared .forthe Te chnioa l 
Conferenoe 0 :1 Tin of the Internat iona l Tin Council. 

17. IKATAN ALHI GEOLOGIE nmONESIA, vol. 1, no. 1, 1962 

...• J. 
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18. 

190 

I NT£RNATI ONAL TIN COUNCIL. 1967. The work of Geomines at Manono. 

J1 CKSON, Ao 
S. Sumatra. 

1961. Oil exploration - a bri ef revi ew with illustrations 
Council for Sciences of Indones i a , Publication No.2 

20. J AN'BCKA 7 JOSEF & STElVlPROK? r,IIROSLAV. 1967. Endogenous tin 
mi neralization in the Bohemian Massif. 

21. JOY, A.S o 1967. The r ecovery of fine tin by flot ation. The 
International Tin Council. 

22. KAT ILl , J.A. 1961. The progress of geological sciences in Indonesi a, 
1921-1961 

23. KATILI, Jm-IN A. & JOHfl.NNAS. 1961. Hevie", of the s t ntus of t he 
mineral indust r y and the perspective of miner a l explorat i on i n 
Indonesia. 

24 . K!1.T ILI, J . A. & KOESOElV'JI.DINATA, P. (n.d.) . Structural pattern of 
South Bant en and its r e l ation to the ore bec_rine veins. 

25. KLOOST.f!,r/.fllAN, JOHAN B. 1967. A tin pr ovince of the Ni ger ian type in 
Southern knazonia. The I nternationnl Tin Council. 

26 . KOBAYASHI, To 1959. On some ordovici an fossils from Northern I1al aya 
and her ad j acence. Journal of the Faculty of Science, University of 
Tokyo, Sec. II, vol. XIy part IV, pp. 387-407 

27. KOBAYASHI, 'l'ELI GHI. 1957 , Upper Cnmbri an fossils f r om Peninsular 
Thailand . Jour. F[:.c. ~ci . Univ. Tokyo , Sect. 2 , 10 

28 . KOBAYASHI , To & Nhl'lA..DA, T. 1964 . On a ne", Ma l ayan speci es of 
Dalmanitina. J ap e Jour. Geol. GeoG. 35, 101-113 

29. KOABAYASHI , T. et c a le 1967 . The daonelln cilia halobia fncies of the 
Thai-M.:1l ny Peni nsuln compar od "vi th those of J apan. Geol. and Pal. of 
S. E. A.? 3, 98- 122 

30. KOESOErlIA.DINATA , R.P. 1964 . A brief outline on the stratigraphic 
occurrence of oil in the Tertiary basins of West I ndonesia. 

31. LINTZ, JOSLPH~ Jr. 1961. Status of petrol eum geo l ogy and production 
i n I ndonesia . Council for Sci (3nces of _Indones i a , Publication No .2 

32. KARTODJOJO, SUJONO. 1964 . A s tudy of t he superfnmily adrianitaceae. 

33. MICHELL, F.B. & COSIO , I-I.J. (n . d. ) . The gTE}vity cOl1.O€ntrat i on of 
fine cassiterite vrl t h special reference to the effect of elect ro
kinetic pr operties. 

34. IUNr:;S DI:;PARTf/[!!;NT? l\1I1.lJiYSIA. 1967. II. note on the organi zation 2nd 
funct i ons of the mi nes depu,rtment i n Mal aya. The International Tin 
Council 

35. Mount Mayan vo l eMic 8r uption, Phi lippine I slands, 20th April , 1968 

36. j\10ZLEY 1 RoH. 19670 A gr avity concentro.tor for f ine miner o. l s . 

37. ONG GOAN ENG. 1961. The development of she ll mi cr o- pa l eontologic2.l 
studies in Sout h Amorica. 

" 
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38. SP.RGENT y G. B.C. (n.d.). Some of t he problems to be considered in the 
prospecting of offsb.ore and estuarine ar eas for heavy Lline r a ls and 
their. possible solution by using sonic profiling te chni ques. 
(Cyclostyled) • 

39. SCHUILI NG s R.D. 1967. Tin b81ts around thG Atlantic Ocean : some 
a spects of the Geochemistry of Tin. The I nt ' rnational Tin Council.. 

40. SINGH, D. SAl'lTOKH. 1967. TC1bles f or tht:) microscopic identification 
of t i n minera l s. 

41. SOLOMON? PETl:R 7 J. 1965. Cer tain physico-chemi ca l restrictions 
governing t he low temper a ture-pressure formation of ore minerals. 

42. SOLOrJON I PETl!,,}1 J. 1965. Investigations into SulfiJ.e minera lizat i on 
at Mount I sn. ~pno~ic GeoloGY . 60 1 737-765 

43. The subm<':1,rine vol canic eruption c~ncl formation of a tempora r y i sland 
C1t Met is Shoa l, Tonga I s lands, 1968. 

44 . THORNlANN , ~'JALT:8R. 1967. The geotechnics and mot a llogenesis of the 
Cha tlapat a -Caxat a zone of Bolivia : pre liminary studies. 

45 . TJIA, H. D. 1964. Nature of some volce.nic s tuclies. 

46. 

47. 

48. 

TJIA 1 H. D. 1964. Pa leo-current and initia l slope indice.tors in the 
Subang a r ea ? Wast J ava . 

TJIA 7 ' H.D. 1966. Structur a l nna l ys i s of the pre-tertiary of t he 
Lokul'o a r ea? Centra l J ava . 

'" 

HRIGH'r~ P.A. 1967. Re l ation betvlOen concentrate grc~de . and .recovery 
in some mills of corporntion 1\1enera de Bol i via : some observa t.ions. 

. \ -- '-
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PHS 

VTh1VPOINTS ON GEOLOGY .- I: Bi:!;LOUS~. 

The psychology of tho geo1ob"i st as D. researcher developed i n a ccordance 
with the nature of the obje ct s he s tudied and the r.nethods he :empl oyed. The 
geologist iS ,f irst and foremos t an observer. The objects of h i s ' s crutiny 
are to ,.be found on mount a in tops and slopes ? in cC1l1Yons and gullies? in 
forests and. st e~pes. Nature stages its geological experiments on vast 
territories? whi ch to t h e geologi st is t he s ame as t he l aboratory is to the 
chemist. But i t is much ha r der to move about in geological space? a nd one 
of the bas i c features of the geologi s t's . job i s that . it combines mental 
work with no mean physica l exertion. Of course ther e a re branches of 
geo logy that do not r equire f i e l d ,'wrk, but the foundat i ons of ge,ology as n 
science were . laid py regional fie l d investig·ations. "This creat,Hs (1ddi tiona l 
difficult.ies in handing the experience of one genera tion of eeologists. 
down to the next. 
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The ver y na ture of the ·objects of h i s invest i gat i on does not a r ouse 
the geoloGist t s d(3s i re fo r an experimen t2.l repre sent 2.tion of h is 
observu.t i ons . The vo l ume of mat l:; rial s taki ng pu.rt i n geologica l processes 
is much too gr eat? the physi ca l condi tions preva i lin{; i n v a r ious epochs i n 
the eart h ts crust a re knovffi much too vaguely, and the ori gi ns of geo l ot::,"i ca l 
fo rces are doubtful. In these ci rcumst ances tho geol ogi st tends t o regnrd 
descri pt i on ns h is mc.in t ask. He reconstruct s the history of processes by 
means of compar i s ons nnd ana logi es ] r e lying on the met hods of geo chr ono l ogy 
mentioned above. In the overl'lhelming number of cases all tllis tend.s to g ive 
a qua li t ati va, dimen s ionless n ::,t ur e to the {:,eolog i s t ' 8 conclusions . 

To a cons i clcr<.'..ble degr ue the que,li t ati ve aplJ r oach i s condi t i oned by the 
f c'.ct th2.-G usua lly tile geo logist dea ls ''lith complex processes thu.t a r e the 
end resul t of a reciproca l overLo:.pping of many s i mpler processes . I t i s 
extreme l y difficult, if not irnjJoG s i b le 7 to define the e l ement2.ry component 
part s 2nd establish VThich a re funclE!Elent '~ l E\,ncl \ihich a r e to a gr enter or 
l esser clegree incid.ent nl. One could even c l a im tha t ? shoul d such a bre2.king 
down prove po sni ble, the ups hot woul d "b8 th[:!.t " geo l ogi ca l processes ''loul d 
ceo,se to be geolo &,'ico,l , Mel we shoul d find. oursel ves i n the s i t uat i on of a 
person s t udyi ng livi ng processes by disse cting the livi ng organi sm whi ch, 
natura lly, "TOul d cease to bo living in the process . 

Thu s the geo l ogi st i s compelled t o ass ess the ph enomen a he obse r ves in 
their tot a lity and. compl exityo This compl ex tot a lity a l ways cont a ins va r i ab l e 
components that depend on l oca l , incic1ent ,-,l concli t ions and they contribute 
to the i ndivi duality and i n i mi tabil i ty of phenomen 3" tl cons i der ation Hhich 
grea tly affect s the development of geologi ca l concepts. Eve r y vo l can i c 
e rupt i on, ever y fold, ever y gr abon , every geosyncl i ne has indi v i dual tra it s 
th(it d i stingui sh the ~iven, specifi c phenomenon from others of the san:o. 
type. 

Where? t hen, i s the boundary between i rrelevant cleviat i ons and new 
types of phenomena ? 

There i s no d", f i ni te anSvJer t o t h i s ques tion and , i n such scope , t h i s 
d iff i culty is llO,r d ly knovm to any experimE-nt a l or exact science . Th i s may 
b e 'tThy oome geolo c;ists t ake a d i m vim" of li,ny attempt s t o fincl genera l l mvs. 

The qua lit ative a pproa ch and the desir e to make the r esults of 
observa t i ons more l..co.clers-tanda b l e leO-d tho Geo l ogi s t to i1 f i gurativeness of 
expr ession, to met c..phor es ;:md compu.ri sons thi1t vlOulcl have been superfluous 
were it possible to offer precise quantit ative defini tions. Fr om t h i s 
stems a va gueness in nomenclature . Because of the i n i mitab il ity of 
geo l ogi ca l phenomena , pra ct ica lly ever y author tends eit her to give new 
i nflections t o o l d terms or invent nei--i ones. 

In h i s quest for ana l O€}leS the t,eologi st int r oduces dat a from the 
exact s ciences into h i s r easoni ng , and this frequent l y l eads to cons i der ab l e 
misunder stcndings . The geol ogist' s mind, a ccustomecl a s it i s to deal i n 
qua l it a t i ve appra i sal s of phenomena , i s not rE-ac1y to perc (:; i ve t he 
quantit a t i ve a spect of these sciences! it ski ms over t h e s urf a ce of 

· ( 
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numerical compul ::ctj.ons Emd picks up the conclusions T;ihich seem to have 
Clualitative me aning. This is C1. fundament a l mtiJs t ake. In the exaQt sciences 
each phenomenon has a precise dimens i on, r ate of development and relation
ship to surrounding conditions. AccordinglY7 every conclus i on has meaning 
only within strictly c1.efinec1 conditions beyond vlhich it cannot be trans
ferred. Ignoring of this has repeat edly led geo~ogists to erroneous 
conclusions. Of l ate .this misconception ha s dis:~layed itself mo s t vivi dly 
in the so-cu,1l8d Hastrc.ceolo{s'i call1 branch, in -which a dimensionless a pproa ch 
resul ts in a mons-t-rous 8xa£)'ger2.tion of the import 2.nce of factors ,(:lhose 
influence on the life of the g lobe is a ctua lly neglig ible. 

On the other hGJ1d, similar diff i culties a re encountered by the 
represent atives of the exa ct scienc')s who att (;J lnpt to · apply their met hods to 
the solution of geologica l pro"blems. In the ir purst:.it for Phantom precision 
they schemalise na turql processes so ric i d ly in their constructions tha t the 
Gl'8010gi sts flat l y refuses to trc <.1.t their schemes as geo l o t:;i ca l phenomena . 
The mathomatician is unabl e to gr asp t he complexity of a natur2.1 phenom8non 
and it s inttlrna l indivis ibili tY i he overlooks the f s.ct thEd; i n any attempt 
to break down s uch a phenomenon somet"ling essential is lo s t :md the very 
natur e of the who l e phenomenon i s distorted. 

It is this authorts contention that, as follows from whu,t has just been 
said, the quali t a,ti ve na ture of Geo l ocica l s cience i s by no me ans an 
indication or its backwa rc1nGss , as some ~re wont to claim. It is determined 
by the specific fe atures of the ob j ects of geologi cal i nvest i [;2.t i on. Rather 
the ,::;eologist's ability to operat e so successfully \vi t h such concepts as 
"more" mid "less", "stronger" GJ1d "we c:.ke I' " , "earli er", I' l ater" and 
"si multaneous l ylV, and h i s uncanny insi<.Sht in the intuitive separation of the 
main from the second2.ry deserve the gr entest admirat i on. It is on thi s 
r ather nebulous methodolo b'ica l basis that the geo logist draws copclusions 
t hat 2.110\'1 him to solve the most complex problems of providing the economy 
vlit~l a ra.w ma.teri a.l base. The objective and subjective l".. ifficulties on 
this road are so great tha t the Geologists \'1ould cert a inly have long s ince 
resorted to quantitat ive ml:!thods in solving their problems , \oJere they 
2.l ways and everywhere a pplicnl' l e. 

From "Trcndo i~ geoGoience"· l,y U.7. nelousov y in The IntGraction of Science 
J-...!l the ~ of "l;h8 Earth. r rogress Publishers, Mos cow, 1968 . -
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