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GEOCHRONOWGY AND I SOTOPE GEOLOGY

by

;Jmb cr t o G. Cor da ni +

Th e pr i me pur -p ose of t hi s pa pe r i s t'o pr-ovtdo a h elpful co nt r'L«
bu tn on ,t o t he Bue nos Aires Conf e r e nce whi c:» will b e a t t e nded by the lea d­
i ngLa tin Ar.1erica n r e sea r cher s , i n tereste d i n the d ev e lopmen t of I s ot opi c
Geology a nd Geochro no logy . '

, '.

Th e data Jw r e in s t a te d wrn.ch a t tempts t o s ummar i z e the principal
ac t i vtta e o a c c omp.Li. ah ed o n the a b ove ,f i e l d s up to date , may be useful a s
ba s i s f e r di se~ssi o n a nd f o r a r a t ional a nd i nt eg r a l p l a n ni ne of future
a c t i, viti e s . '

·~' or the pr eparat i on of t his pape r it ha s be en of g r ea t a s s i s t ­
anc e 't:lO i n t'or :ll'l t i on r ece i ved f r om seve r al c en ter s of th e r egi on a nd
wi t h ou t whi ch i t woul d not ha ve be en pOS8i b l e t o eff ect a ge neral co m- ,
bi n..'1t i on ~ ' SpcC!.a l ' g r a t i t u.ll e is r e nd er ed ' to ~he e ol leng ue s f r om. the
Chronol ogi cal Resear ch Ce n t e r , K. Kawas hita a nd G. Amaral ; to Doc t or s E.
Li nar es , j>e l' ~ltl ; ·,d o EUni za ga , Lui s Agui rre , Frunci sco Rluni.zagu , Ga bri el
.Dens o , r.,. i:c:l <1onad o,-Ko e r d e l l , Bli od oro Be l lido y Cec i lia ,l.!al'tin-Bljllizzi n ,
r e s e a r ch e r s r e l ated to thie .field in their re s pect i v e c ountr i e s.

I I. Dev e l o ome n t of Ge o chronol~..n.~ Iso topic Geo l ogy i n_} ,ati n America

Chronolog icul duta a re cur r en·t l y c onside red as essentia l fo r
I::OSt of ge o l o~ical mappi ng work , pa r tiCUl arly f er thos e Illude i n r-eg i.o ne
where ' t h e aed'i.merrt a a re Wi t hou t f osEii l s or of a pr obf.ema t .i c otr utig r a llhy ,
tHJ we ll as' i n rsCi ori s of pr e c a mbr i a n rocks , " he r e th ez-e a re no other mna ne
"t o d e t e r-i.une TCC~{ uge s s In a ,g en er a l w?-y , La td n lur.er i ca a e not ye t , v ery
well known 'g e o l o<3i c a l l y a nd a vai labl e r ud i on.e ur-i c findings a re 's t i l l v ery
s C:.:Jr ce .

'ifj,t h re 8 :~s r" t t o L sot c pi. c ge ol ogy , ~ t s f' i ndi.nge ure of g r ea t
vuLu e i n spec i f i c e l, se 8 ~0. e luci date ampor -bant 13eol og i c p r ob Lems , s uc h
a s genea.l e of lanarul f ie l ds , lle t er n,j,na t i o n of pa l eo t empcr-a t urea , pa).eo­
environments , pet~' ogcn(l ti c o vo Lur i. on of r ock masse s , a nd ot h e r s . 'rho
progress of r e,seiirch i n 'i s o topic geolo6Y i, ~inilllUIll , much lower t ha n
i n Geochron ol ogy . ' '

Bo t h ou b j e cc a a r e of r a Gont d cve Lo pment , a nd t h e i r me t h o<1s ,
t eeJUli(['-les and i n te r 9re t a.ti. ons arc be ing oontinul)ue~ i mproved . Res ee,roh
o n ~hese f i <! l cls a,n Lati n .ir:.erica wore Icu ;'.e -:' 11 a 'c on t inu OUS way , and
eouetatuee syr,r ternat ,i.ca l ly , d ur-Lng t h e Laot t e n yea rs . At f i r s t they we r e
nad o only t hr-ough . co ope r ut i on of i'oJx'e i gn ,l a oor u -:; or i e s .

+ GeoChr ono'l ogi cal Ree eur-ch Cent e;". Unt, v e r si ty of S3.0 Paul o . Sao 'Pau l o ,
Bra zi l.
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I r. ~ !':e field of' I s otopic Geology the a c c ompl ishe d r e scaz-ch so
t a r shows on ly t he de t erJtination of some t so t ojnc c on pc und o of SUl phur ,
';ar bo n a nd Oxigen of "rgentini an f ic lds made by E. La nar-es in t he
Labor- a t or-i ee of Yale Uni v ersi t:l' . Some ot her s por-ada, c mid i t ional datu
was obtained , alway s in foreigr.. laboratorieo , with only local intcrest
a nd t!".ey have of t e n remaincd, unpub.i t shed .

G6nc ernii1g the fi eld of Geochronology , in vi ew of its g rea t
i J::.portance 'in ,'regionul mapping , r adiomctric data is bei ng obtaa ned , in
Ii c on tinuo:.ls way , Clore or l e s s sinc... 1960 . The de ter minations a r e
related , neerly 'a l.way s to regional projects , and t here a r e wor th mcn t i on­
ning the 'K-A r and Rb-Sr determinations mad p. by l a boratorie s su c h a s t he
V..I ..T. ;- the :Carneg'ie Institution of Wa Bhi ng t on, Ca lifor ni a Universi ty ,

, t he N a t i on!ll Austr,ilian Uni.ve r-ea t y a nd others, on r egi ons a uc h as Sonora
(ffi~xioo) , C~~drilatero Ferrifero (BraZi l) , Batolito Andino ( Peru a nd

. OhaLe ) , Roraima 'for1llD.ti on (Yene zuela a nd Guiana) . Let us add a l s o a
few sc cres of ,det ermllla t i on s made i n sever a l l abor a tor ie s of England ,
Fr a nc e a pd Hoi l and , on roc~s of the three GUianas , to s uppor t t he
regio~l 'pr o j e c t s of g eol og i ca l uulpping . '

~ith 't he passing of time the local La tin Amer i 0a n e nti tie s
f<;llt 'the , fie-e!! of maintainine their o\\'n l a bor a t ori e s for radiometric d0.ti:J.g
a nd tO ',have their ,own 't r a i ne d epecd a.Las t e on tho matter. ;, t fir s t , !it
the beginning 'of the decennium, s ome local laboratories wer~ installed fo r
dati ilg t hrough the Pb - oI. rae thode , e qui pmen t for which was of a r elative
low c os n, a nd t he ana l y s es' could be don e qut.ckty , Ph- cJ. l abor a t ories
',vore i ns t a l led i n San,t iago , Bue nos hi re s , and :3elo Hori zon;;e . At bha
sa me .t i.me, i n or de r t o obc aa.n in the futurc installation of laborat or i e s ,
s everal. investigators were sent a broad for training in t he t echnique s of

'r a di ome t r i c, de termi.na t a one , particularly trhr-ough the K-Ar a nd Rb.,-Sr
met hods . 'I n ' t hat fi e l d s everal So ut h American scientists s pec ial ized ,
some o f whi ch , li.k e E . Linare s , F . Muniza ga and J . Gerken, s t i l l e nga ge
in Geo clll'onoloh~nal aqt1vi t i es i n t~eir own countrie~ .

The first laboratory s?eciali zed on the K-Ar and Rb-Sr methods
installed"in La t i n America belongs to the Universi ty. of Sao ~aulo ( 1963­
19 6~ ) as a result of ooopsra tion f r om t h e Uni ver sity of Cali f ornia.
Pr of . J . H. , Reynolds , fQunder of the enterprise , pr-of 'tt ed f rom the
Lmpor trarrt help provide d fby the JIIational Science Foundation , to purohase
t he equd pmerrt a nd -cransfer it 't o Sao Paulo . Further , he s pent himself n early
a y oar in :3razil where tIe conducted 1;ho installation and gUided the first
c!,erutions .of r~aearch. ,At , the present time , after more , than,,6 y ea r s ,
they have ' madu .Ln Sao , r'aulo a bout 1. 900 analyses t hrough .:the K-,\r mot hcd
a nd a bout ],'50 through 't h,ll Rb-3r method ,

Ot her ' ,Cllhte'rs Lru, tiated SUbsequentl y the seHing up of their
apeof a Li.aed laboratories which to-day ur e in op eration, a s in Sa nt i ago de
Chi la ar.d-':La ' piata . others are s till undergoing t he pr oce s s of i n s tall a ­
t io!), or , pl a nning , ,Ruoh ",\S those ot Buenos Aires , Caracas , Delo !lorizonte
ana. Mexico ,,ci.ty . I t is e:X:pec ted 'that they wil l be able to s t a r t operatill(;'
soon .

IlL R€Hl earc:h Centers on I"sotopic Geology and GOoclll'onolo.n- in Latin
limer ica

1 . Centro de Pesouisas GeocronolSgic~S . Universi~ade d e Sao Paulo . , S~o
Paulo . Brazil ; , '

It is oper a t i ne ' s i nc e the early ,par t of 1994 a S, a result 'of ' a
j.oint project 'implemented by the University, of Sao :Paul~ , a nd the
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t l ' cen ters pe rmi ts
' 1' . 'r il e equipme n t available at 11S

U ' si t y of Cal~ or-ru a . S thod~mver ' nLoe b t he le-Ar a nd Rb- I' me ~ .
t h e da ting of samt y .. r 300- 350 Ie-AI' anal yse s

Pl i s he s a n avera",e 0 t h
The l abora tory ace om 'nments f or datine by ' e

30 nb- '"r a naly s e s . New aqurj ' t hr ugh
ye arly und a bo ut " , d a nd f or the scint i l lat1ng 0
Our bon 14 method are be i ng 9roc~e f l' or oc ur elf,e nt of 0. new solid s ource ,
l~ 'l.uidS techniques; there are P9ur:s hOS ~adius of cu rvuture , t o pc:r:m~t
mus s spo c t r ometer , with a ~ior ~~ ~et erminat ionB of t he Rb-Sr method.

eater e ffic iency and r ea ness " B

gr , n d ' o· c t i, vas . Federal Uni vcr-ai, ty of Mina
2 . Ins 'ti tuto d e PesS\..LuSUS a 1 a , 1

~ . Be lo Horizo nte , ~ .G . , Brazi • ,
ueru1.s . , , f or Rb-Sr de ter mi na t 10ns , is under

A masO spectro~etry l aborutory ' b' l i t y of Physicist Jorge
f install ation undor t he r e s90n01 1pr oce s s 0 ,

Gerl.en .
InsU'tuto de Tecnolog:lu IndustriaL

3 . nelo Hori z ont e , j,;. G. , Brazi l. ' not a l l ed
" of the 1960 dec elill11..tm there Via s 1. for '

As of the be g1nni ll8 " d ' V Dutra u l abqratory
under ,responsibility of GeOCh~ffi1s~hc~au 10 . "
n"ge det ermination by the Pb- rue o. C "
- del Ceara. F or taleza , .L.
4 . rnsti tuto de F:lsio!1' Univ ersidad l!'edero.l

Br azil . - fo r t he f u ture i ns tal la-
Ce saris r es po ns i ur.o th

Physicist Homero Le~ l aboratory which will und erta k e , among 0 er
t ion of a masS s pectrogr a phy

, " the determination of Rb-Sr ages. ,
a c t 1.vl. t1 e s t ~ Bahia Sa'lvndo).' , 1l.A . , Bra zil

, F d 1 Univeroi Y ('~ ,
5 lI:!n:!:s!.!t~i~t~u~t~o~d~e~F:,.;'1::;s",i::.c::.a::.. e era , the. = , ak Ra d i oa c t i v i t y i s undergoi ng

A Center f or the stud y of \'Ie t ' f a s 1.' IDilar Ins h tute a t
' t h th ooope~a 10n 0 1 t '

process of i ns t allation W1 - , e ' f ut ure t he Center e xp ects i nstal a10n
Gif-sur-Ivette , France . F or a near 14 a nd' a mas s spectrometer to
of a dating laboratory thro ugh Carbon , ,

s t udy oxigen i ooto~es. . 1 de La ,Plata .
, Nutur'~ leo y Museo . u m.v ersidad Nac~ona

6 . Facultad de Cienci as ~ -

La Plata , Argen.tine . b 'l1.ty of physicist Horacio
I 1964 Bnd under the respons 1 installed . This laboratory,

n 0 b on14 dating laboratory ~as act1'vit ies , due to lack
Caseneuve , a ar t ' riod haS ' stopped its
uf ter a short opera a.ng pe , , ', '
of s oeci alize ?- staff , , " . ' , t6mica nue-

+' , comisi6n Nacionul de Energ1a ,' , '
Geren~ia de IAater ias Primas :

7 . nos Aires , Arg entine . , " This l aboratory , under

A l'b- d.. laborator'Y, ~3 sot up sinc,; 1963t e• n to fifteen Pb - o(
, " per f or ms 'rom

rviilion: ' of doctor E . Linares , , -
s upe .. " t i on s per ' year on zir co ns .
deteruuna , , , , d 1 p1'0~a de Buenos Aires.

C
o';ns i 6n de 'I n~e stigaci one s Cient ificas e a

8 .
La 'Pl a t a ;, Ar gent ine . " , ' , t alla-

" ' , " .. ' , made b this sntity for the a.ns
, s~n:ce 1965 t~ere , are plans or th~'oUgh the Hb-Sr method . The

ti on of an age deterffi1nat10n labor~t ~er proces5 of adjustment of the
laboratoryi$ already iriS~alled a~et~~luiIl8tions have been mad e .
main ' equipment; , some prel1l1l1nary ,
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9 . Ina~-.i! Geo cr onologia y Geologi:a Isot6l?i.ca. Oon sej o NaoiolluJ. de
~ nve s ti ga ci olle o Cie ltt i ficus y Te cni cl.l s , Bue nou .U reu , Ar gen Lino .

'. ," Thi s I nst i,t utc wa~ ' r e centl y f pI'med t hr ollgh a ll agreement; bo t .•
wee n the fo l l owing ent i t i e s i . Na tio~l Corumi a ni on of Atomic Eller gy ,
School , of Natural Scionces and ~useUlrl of , the Nat i onal Umv er si ty of La
PIa t a , Sch ool of Na tura l and , Exa c t Sc i enc e s of the Univ ei -c i.ty of Bue llo/J
,Ai r e's ; Yaci llli. ent os Petr olifero s Finonle s , 'a nd Na td.ona L Di r ec tor a t e of
r':i. l)es a nd G eo logy .

' i ' H ' , Th e' Il)s t1 t u Lo, under the direction of do ctor Enrique Id nar- e a ,
is alreu~y , associa t i ng the uni t a mentioned j,n i t ems 6 and 7 , arulnego: '
t i a t,i ons h a ve been s tarted t o i nt og r ato al so the Rb-Sr l a bora t ory of
i ,te n:. ',8 ! The, Lnat d.tut e will s t e r t dating ' sampl es, by ' t he K- Ar and Rb" ~ i ,r

"me t hods , and f OI' the nex t, c oming ye a r s the I n s ti tute pl ans to ex t end ' ito
, laboratorJ.es pr ocuring ma ss s pe c t r ometers t o carryon r e s eor ch us Wit h
SUlph~" Carbo n and Oxige n i Botop~ s .

10 . Laboratori o de Ge ocronol ogi:a . Ins t i t ut o de Invoa t i ga c i one e GeoJ 6gicae
:Sant j,ago, Chile . '

St a r 't i ng f rom t h e beginning of the 1966 decade , and un dor th e
di r ection of Chemi s t Fernando MlL'li zaga , a . l a bora tor y f or age de t or mi na f;i on
through t he Pb-- cJ. meth od was i ns't a lled . Th e equi pment for t h e llb-Sr
me 'thod wa s ' p ur cha sed i ll 1965 a nd is i n operation , a nd a f ew scor-ea of
de t er mimi t ions ha ve b een a c c ompliehed . The Pb- 0< r e s ults also a moun t
t o s ome t ene of cas e s . .

11 . Laboratori o de Geocl' on ometr i a. I nstitu to ' de Geol ogi a . Universida cl
Naci ona l Aut6noma de MJxico . Mexi co D, F . , Mexico .

SinCE 1960 t here is i n oper a ti on a t the a bove instltut ions a mass
spoc t ;romet er for Rb-Sr da t d'ng a , 'Wi th po seibi li t ie s of obtaining U,-Pb
datings , co nstructed through coopera t i on of phy s i c i s t Pedro Morales Puontll .
At the present t i,me };ng i neer Ce sar ' Ri c 6n Or t a i s responsibl e f or the
l a boratory and many 'anal y t i c data having been ob tai ned during t he lus t
f ew years .

12 . I nstituto de Fi s i ca . Univers i dad Nacional Aut6noma de Mexi co , Mexico
D.F. , nIlhi co.

, Currently under the direc tion of phy s icist Mora les Puente, it
has und er process of establishment Ii. l abor atory f or the s t Udy of etable
Carbon, Hydrogen a nd po seible Oxigen i eotope a .

13.~[I,rtB.Ille nto de I ngerLier i a Uuclear. I n e t i tut o Poli t eCnico Naciona l .
' MeJC J,co D. l!' . , Mex.i co .

Tlu a i ns t i t u t i on i s planning to de v el op a research program on
l aotopto Geol ogy under thll direction of Dr- , Pablo Mula s ,' with a Vi ew t o
pa leoellV1 ro llJll ont r-eaear-oh ,

, Th e mai n o qu~ pment to be us ed wi l l con s i s t of a neutr on generat or
at 't he' I ns ti,tut e , a nd the me thod to be appli ed wi l l be tha t of nuclear
a c tiva ti on . Re search i s being plarUled, f 'Jr Oxigen and Car bon iaotope E.

14 . Dirccci 6n de Geologi a . ~lniateri o de Mi na s c Hi drocarburos . Caracas.
Venezuela .

Unde~' t he supe r vi s i on of Dr . Cecili a Mar t i n Bellizzia a Geo chro­
nologi ca l l a bora 'tory l s un der pr ooe s s of ~ o tabl1ehment a t t he 'above site ;
i t wi ll ope r a t a i ni t i a l ly through t he Rb- Sr method.
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IV " Teaching of Geochr onol ogy and of Isot opic Geology i n Latin America

, l!iieDle~t 'lJ of G ooch'r~nology. ~nd ' I s'o t oPiC Geoiogyar e normally
t 'aught in LatLn Ame~'ica within the purriculwns of mor-e ge n e::a l to pi cs ,
s uch a n Geochemi s t r y or Ge ophy s ics; ,:1' 01' Geologists , . Ge oph y s:l.cl.s t s ,
E~ine e~a , Geogr ap he r s , e t c : , For ,t h e , t i me being , r egular 's pec i f i c ,
C; ouroesare not comnon ; ' EIlthough on e 'c an ,f or e t el l ,t hei r propagation a n
the conu ng year~; , wi th the : establishment ', of, spe oi a li z ed laboratories , ,
in .d.i.'verse ' centers; The ,ex istiilg tendency , is of teaching di scipline s '",
like ge ochroru'iiogy oriBotopi c ,geol ogy oilly at , t he : l ev e l' 'of post graduate
or "specia l izing students . ' ' " .. : '

, ',' At J,iie pres en t the,~e ',are :'regular ,c our~es at tw o centers:

, '.'1 ) ' ' l n s'ti t ute ' or' Geoscien~~ : and Astronomy of the ' Sa o: 'P aui o Univer­
, s i t y . Di s ci pline : Geochronolo.gy, f or , post graduat e 's t Udents

;: i n; geo s cf ence e , ,

, 2 ), s ~h~ol of N~t'Ural a rid Exact Sciences 'of the U~versi ty 'of
:Buenos Ai r e e . D1acipiine:I sotoPi c ,Ge()logy,for ,~oc t orate
: D't ud en't s ' i n .Geol,ogi ca l SOie'noe~ . ' "',, " '

,' S :p ecialii ~d trBining , in GeOChron?logy8nd' l e o t opi c Geol ogy ,
esse'nti ~lly' ,proVided , ove r sea s in uDi versities ,of the United s tat e s or ,

, 'Europe', : ,by :r ea eon of , t h e ~ery' Bca'r c'e , f a'ci li tie's ' exi sting for s uch traiJl.­
ing , in ,La t i n ,Amer i ca. Up ' to t h e ' .pr e eerrt t i me ' ,t he so l e La tin American ""
Clln t llr '; oa pabl e : ,of f urni s W:ng: training:i,n Ge,ochronology' wa s \ the one a t

" ,Sa'o Pa'ulo~ ' In ,t hi ecenter arid s i nc e i te i ns t a llation ,24 p,er manllnoi e s
lo,a ti'r1g f r om 2 ' t o 4 ' month s , (i2 Br~zi;iiaii inve st1~a'tors, I lfrom S9uth

' Amer i c a n:, cou.iJ.ti'i es lind,l from the 'Uni ted St a t,e B), were ., carried' ou t .; ,

,V.:' ~rl;l() 'i~~i' ~e ~e~rch : ~1 ne~ ~'~ . ~e ~~m:~~OlOgy ,';

</':" , Th~: ~~j Ori ty. ' of, geO~hrO~Olo~~:~al e t~di B I3 'performed i n Lcrtin ,'
, A~e'r1 c'a:. s t i n "have a ciulracter of "pr elimi nar( s urvey a B an.aeeiet ance
' f or regi~'n8.L oopping' Pl\o j eo t a ; or : lo cal1 ~ed geolog~cal i nv;estigatioZl!" ,
Compl e t e " stt!di e e " thr~l1&h:"diverBe,me,thOda'and :s coree , ,~f , a ampLe s , are ' ~~t
a vaila bl f;l ,Ye t j' a s occurs "i n , othe:t: ,pa r t e 'of ~he 'Rod d, With ,Vi ew? ,t o, t he
oatabli a hment ·"ot 'an·'a.beo l ut e ohronology ,. forlillli ted r egions . ,

, " ; " T~~ ~~ ta:i: ne~ ti~~n6~ : 'ma'ni ' ~f:' them :thrO~ coop~ra ti ~Il fro~
for'c,1:gn ' l ab or a t or i e s , are lo b e'::f oWld. :ili "scoreeof pUb~ishe~ ' pap~rB.j a s
Bh o'irn 1n ,t h e bibliographical Het a ttached hereto. . ", '"

, -s ' : ' : i n ' the ' me B.nti~Q'lna~ ie6i.B: t ~ d.:) o~ :qui~~' red~nt dat~:r:emain W1~,b-
lished , and ' have ,n ot be en g:!-ven ,' :u p to ':the ,pre o en~ time ", an !!:d~quate
iAterpreta~io~. Consid~ring the pUb l i shed work~ .and roUghl~ estimating
the olita ine'd da ta~ radiome t ric : ages , : ob t,ai~ed, for La ti n Amerl: ca ea~ily"

(lveTpass 'the',' 3.000 , figure nevertheless too small, ',f o:r an adequate cov er
of Cent r a:!;' and . South Ameri ca. " . ,

, -:', ,< ' Th~' ge oohronolOgi Oal r e eearoh projec~a, 1n:Lat1n 'M er i oa'WlY be
d1vid~d in, t wo ' l arge groupe I ' , , ' . '

1. , GeO O~~noloS1~al St~diee in t he 'Phaneioz01 o

:' Th ey ref er esse ntio. llY t o . 'the elucidation of s trat igraphi c
': problema,of t h e orogenet1c or mountainous 'be lte of the Andes and
' Me eo- Ameri can , 'a nd t he dating of the p ost- paleo z9 i c anorog~.nj. c
~tic a ctiVities of the GuiE.nan a nd Brazi l ian ehie,lds.
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0)

b)

a )

Exa mples : StUdi es , t hrough diver se methods, of r ock s f r om the
r egions of C6rdoba , Sa n Luis, Tandi l and Si erra de la Ventana ,
Ar genti ne .

3 . Studi e s Related With the Tae ory of Cont i nent a l ' Drif t . '

In~ ins t ances, alongside r egional studies, ge oc~onologic

comparisons between the South Amerioan aud Afrioan Continents
were deve loped with t he aim of verifyi~ t he hy pothesis of the
oont inenta l dri ft; ' Moreove r , , t he determina t ions perfor med on
orogenic volcanic rocks of the Brazi lian shield and of the
South Atlantic were used to verify the tension movemonts
a~sociated ,to , the gr owth of the ooean bed. '

a ) Geochronologic comparisons between South America and Africa.
Exampl es : The c ooperation work between the M. l . T. and the ,
G.R.C. ,on the comparieon'ofthe geoohronolOgioal pr ovi noes of
South America 'and Africa along the entire 'coa s t lino, Research
of ,S. Hart i n the Mont evideo region.

b ) Vulo anlom s t udies i n tho ' South Atlanti o.
Examples: De te~tnati ons obt ained a t the G.R.C. on r ock s of
the Archipelagoes of Abrolhos and Fer nando de Noronha and from
the Trindade and Martin Vaz i Bl ands .

VI. Fi na l considerati ons

, ' ; The', idea ~' expounded in the two above pa ragr aph s are still more
ori tical ~ith re ~pec~ ,t o ieot opio g~ology , since t he re is not ye t a

, Ringle l aboratory ,: i D.,'f ull .operati on , i n the sp,ecialized l aborat ory
' ~;:~~6:~~0Z: , ar~ there any de :rini te ' re s ear ch lines planned i n Latin
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of new , l a borat ories in ~diverse ,ent i t i e s should be encouraged. Howevor ,
these Cen~ers should ke ep in mind that t he formation of ,specialized

, personnel '; ,a bl e to operate the equipment a,.. should pr ecede the instal la tion
of t he l abor atori es .

, , The initiated research pr.ojeots are actually , the most important
and ~gent to aoquire the knowledge of the ,gener a l geologic evolution of
,Cent r a l and South'~merioa. ' All of t hem'are at their initial stag~ and

, ,n eed conti~uous contri bution of data~ In due t ime, new pro j eot s with
, 'lar~er de tailll should be ,under t ak en , a.l ongs i de the pr incipe.l l ines ske t ohe d

herein. - '

e) Determination of r adiometrio age i n t he regions of t he "Sierra s
, Pampeanas " , "Sierra del Tandil'" and "Sierras ' Auetrales", '

Argentine.

Research r el a t ed to epoc h s of metamor phi sm, vuloanism andgra­
ni tic intrusi ons in t he Ande an and Meso. Amer i ca n oroge ni c

belts.
Examples : Geochronologl c s t udl es per f or med t hrough various
methods in North America n l~boratoriss on rocks fr om Central
America, Mexico, Per u, Bolivia and Argentins. Ph- d. deter..
minati ons made i n San t iago on Chilean r ocks . K-Ar determinations
made at Sao Paulo on r ocks f r om Chi le , Colombia, Venezue~ and
Argentine .
Radi ometrio det erminati ons i n the North Pa t ag onia n Argentinian
MIlssif . '
Examplse: Rb- Sr age s obt a iJ.ed by M. Halpern and K- Ar ages ob-
t ained at t he Geochronological Research Center i n Sao Paulo.

Age determinations on ba sa l t io a nd related rooks from the sedi~
mentary ba s i ns of Parana , Par na i ba and Amazoni.an.
Exampl s : Researoh per for med a t Sao Paulo on basaltio and alka­
line rocks of Sou t her n Br azi l . Ages obtained a t Ams t erdam of
the Surinam and at Sao Paulo of the Alllazonian and Par naiba.

basi ns.

2. Geochronol ogi cal Studies i n the Pre- Cambrian
They r efer es s ent i al l y t o da t i ng s r el a t ed wi t h ge oohronol ogi oal
survey of vast r egi ons of t he Guianian Shiel d or of t he Brazilian
Shi el d , where available data i s al so scaroe. Their main t arget
i s t o fix the limi t s of the gr eat geo t ec tonio unl .t s of ths pre­
oambr ian of South Amer i ca . I temiz ed regi ona l s t udies are rare
and sU D. i ncomplete .

a ) Del imi t ati on of the pre-c~brian orogeniC strips of the Shield
of t he Guianaa . '
Exampl ee: Geochr onol ogical s t udies perfor med i n England " France
a nd Holland , respective l y on ex- Briti sh Guiana, French Gui,ana
and Suri na m, i n connec t i on \Vi th geological mappine;., Studi es ,
performed at t he M. I . T. and at Sao PaulO f or Ven ezuela. Deter­
mination made in Cambe rra f or the Roraima r egion . Studi es
carried on at Sao Paulo for t he Amazonian r egion in general .

b ) Del imi tation of the pre-cambrian orogenio atr ips of the Brazi­
lian Shield.
Examples: Geo chronol ogical nurveys performed a t Sao Paulo in
conne ction with the Nor theast , East , South a nd Center We s t of
BraZil, some of them in collaboration with t he M. l .T .

c) Regional geoohronologic evo l ution in r es t ri ot ed areas. ,
Exampl es l Determinations oarried out by U. S. l aboratorien on
the "CuadI'ilatero Ferrifer o" ( Mina s Gerai s ) . Studi es made a t
Sao Paulo i n rel a tion t o the "Gr upo Aouncuy", ( Sao Paulo ), Dot'

to tho "Cordilheira do Esp i nha<;1 o" ( Minas Ger ai s ) . StUdy , on
the "Serra dos Orgaos", collaboration beweon the University
of Brussels and the GRC. '

d ) Determinations of r adiometric ages in nuclei consider ed pr e­
oambrian of the Andean and Me so American or ogeni c bol t s.
Example s: Studie s made in Ari zona on rocke ,f r om Mexi oo, and
in Sant iago on Chilean rocks oons~dered pre-cambrian.
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GEOCHEMI STRY

by

Ann de Grya+

I • . Introduction

In pr epari ng this report fo r the sy:mposlum of Probl emfl of the
Sol i d Eart4 a great deal of re liance has been placed on information
supplied by .respondents from the various La.tin American coun t m.ea , and
we are extremely grateful to t hose who took the t ime and trouble to
reply. Unfor t unat ely , some oou.ntri es are aonapicuous by t hei r absenoe
and 80 gaps i n t hi s presentat ion o~ geoc hemioal inve at igati o.na of Lati n
Ameri ca , are unavoidable.

Probab l y moet of t he ge ochemical activi ty i n Latin Americe i s
in relation to miner a l explor.a t ion, and in 801llB cc unt r-i.e e this i s the
only t ype of geoch~mical invea~igation being carri ed ou~. In mos t
cases, geoch emical exploration i s part of a United Nation s assl &tecl
pr ogram, which i ncludeB va x·ioiiiJte"chriiqi,l.El a f or mine r al 8x plO)rat ion; ·
Thes i programs norma l ly cover large areae .o! the co unt ry, i n many caaea
where t her e i s l i ttle known about the ge ol ogy or mine ral potential.
Reco nnai s sanc e drainage sampling is the first step in this type of
program followed by de t a i l ed s t udies of s oi l and rooks sampl ing. Mining
compa~e s have concentrated mo at of their geochemical expl oration i n
seleoted areas , usually near mineral dep osits an~ haVfl not been invoLved
in a c o~prehenBive exploration programs like that of the Uni ted Nations ,
and usually only in countries where mining i s traditional.

Geochemioal expl oration has a prac tical aim which ·ia t o a8eis~

i n f inding mineral depos i t s quickly .and cheaply. Mor e fundament al
ques tions of geoch emiet ry, have only been taokled ·i n Rome countries.
PlU'tiouliu' mention oan be made of :Brazil, Chile and Argentina wher e the
geochemical topic s studied have shown a great deal of cl1varei1.:v IUd
i magination of ap proach.

II . Qrgan1em cacrTYing out Geochomica l i nves t i ga tions (Table I l

I n most coUntries the geological survey is responsible for
some, if not all, the geochemical investigationa, and ae ha s alxeady
be~n poi nted out above , often in oooper ati on with t he Uni t ed Hations
DevMlopment ~rograma .

Mining companies have been carrying out geoche~oal prospecting
only i n a few oountries, no table Pern and Chile, where mining i5 an
important fac tor in the economics of these countries.

Not much geoohemioal researoh ie being done at Univerai tieo
a1though thllre are exceptions. Brazil is remarkable for the nUJllber of
i~llti.tutes involved in geochllmistry and the Variety of top1os i nv tlfl­
t i ga t ed .

+ United Nations . Pr"oyeoto Minero , Qui to , Ecuador.


