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Abstract

Th e a n a lysis of soluble minerals a n d r e sidual p hases o f sed i men tary rocks h a s
b e e n used f or s ome t ime in the obtention o f more prec ise iso chr on age s . The ac id
leaching t echnique h a s o ften been appli e d t o Rb-S r da t i ng, and the p r oblems o f
sel e c t i v e ext raction of radiogenic s t ront i um and of isotopic h omogenization between
minerals are we l l known. Even i n lime stone s, selec t ive extraction o f Sr and Pb h a v e
bee n recently descr ibed, caus ing distortion o f Sr initial rat ios or Pb-Pb i s oc h r on
ages . Al though l e s s work h a s b e en car r ied ou t on t he Sm-Nd method, it seems less
s usc e p t i b l e t o the p roblems de s c ribed as a resu l t of the g e ochemic al chara c t eristic s
o f t he t wo e l ements . Recent analyses p erformed on l eacha t e s and/ o r r esidue s o f c lay
minerals h ave provided geologically meaningful1 ages. A f ew e xperiments h ave also
been done by U-Pb on l e a chate s and residue s from l imes tones . Promising r e sults hav e
been obtai ned by U-Pb isochrons and the Pb-U c oncordi a d i agr am .

Introduction

The fi rst s uccess f u l acid l e a c h i n g experi me n t to obtain an internally precis e
Rb /Sr isochron age was ob t a i ned by Boffinger e t al . l on middle Or dovi c i an shale s. The
leach i ng of radiogeni c 87Sr f r om Rb-ri ch minerals was n ot de t e c t e d . A seri e s o f
s t udies using HC12- 4 were l ate r r eported, t o g ether with the r esults obtai ned wi t h
o t h e r reage n t s, s uch a s anhy d r ou s sod i um ace t at.e>, HBr 6 , e tc . Pro c edures u sing i on
e xch a n g e r e s ins 7-8, we re und e r t a k e n f or d a t i n g r ocks or t o e l ucid a te the e ffe c t s o f
aci d leachin g on t he i s o t op i c c ompositions o f minerals , Leachat.es v-7,9,10 and r esi.due a - v.

In t h i s presentation, we show that wi t h precise mass spectrometry it is possible
t o detect s e lec t ive ext r a t ion o f radiogenic Sr from carbonate rocks , even by ext r action
wi t h wa ter . Water e x traction may als o explain r ecent U and / or Pb l osses in limestones
wich p rovide r e a s onabl e Pb-Pb i s ochron s and reliable U- Pb c oncordia age s. For the Sm­

Nd system, the behaviour in lime s t on e s and c l ays i s v e ry d ifferent. The s ystem c an b e
used to date d i agenes is in argil l a c e ou s seddrnent.s P and perhaps a lso resi dues extracted
from limestones .

Leaching experiments on the Rb-Sr system

De s pite a number o f s u c c e s s f u l applications , the r e a re a number o f restrictions
wh e n a r g i l laceou s o r c a r bonate rocks are studied . The f ollowing c onclusions are
drawn :

Leaching processes us ing HCl or o t h e r reage n ts wh i c h are n ot particularly
e f fective in dissolving c arbona t e s usually sellect ive ly remove r a d i ogen i c Sr. In
c on s e que n c e , the isochron paramete r s derived are f alse, a n d v a r ious e xamples show
t hat the interpretation mus t be und erta ken wi t h due c a u t ion ;
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Calcite-free c lay fracti ons « 0.2 Jlrn) from a r gi l l a c eou s · sediments o r shales

(when a f r a c t i on < 2 ,0 Jlrn is prefera b l e ) generally a lign wi t h their leachates and
r esidue s on the isochron d i a g r am, and t h e a g e s derived are u sually geologically
me aningfull;

Th e results obtained for leached fractions from carbonat e rocks must be accepted
with caut ion b ecaus e Sr in the sol uble (carbonate ) phase may not h ave equilibrated
wi th Sr in the ins oluble phase >.

Leaching experiments on the Srn-Md system in detrit ic sediments and carbonate rocks

The appl i c a t ion of the Sm-Nd me thod on s ediments i s a r ecent deve l opment , and the
u s e o f l eac hates and r esiduesl3 wa s shown t o be a valid aproach1 4 . A Sm-Nd isochron

age of 3 , 102±64 Ma using clay fracti ons « 2 Jlrn) sepa r a ted f rom s i l i c a t e residues
obtai ned from 0 .5-1 .5 kg of Fig Tree Group carbonate rocks was shown to be geologically
me aningfull, r epresenting recrys t alli z a t i on durin g a t h e rma l event . A study on
d i a gene tic argillaceous sediments demonstrated that complete isotopic homogei zation
was a c h i eved between diagenetic apatite, Fe ox i de/hydrox i d e s and clay fracti ons

« 0 .2 Jlrn) .
A more recent study 1 5 on bulk res idues extracted with I N HCl from Bambui Group

limest on e s and a marble resul t e d in a well-alig ned array o f points on a Sm-Nd

i soch r on , yi e l d i n g an age o f 570±4 3 Ma , in agreement wi t h an approximate
chemos t r a t i g r a p h i c 87Sr /87 Sr age o f 595 Ma16 .

The examples quoted show t hat carbonate depos i t ion a l environments are we l l ­
s uited to the formation o f clay mine r a l s and to the ir i s o t opic equ i Ldbr-at.Lon-".
Furthermo re , it is also pos s i ble t o use silicate frac tion separated by weak HCl
a ttack together with the leachat es to rapidly obtain age s o f carbonate rocks .

Le a c h i ng experiments on Pb/Pb and U-Pb s y stems

After a pioneer study on Archae an stromatolitic limes tones using t h e Pb-Pb
isoc hron met.hod'' , this approach was u s ed f or dat i ng depositiona l and metamorph ic ages
o f carbonate rocks . Stepwise l eaching expe riment s u s i ng HBr yield consistent Pb/Pb
i s ochr on ages 6 • Most of this study u sed Bambui Group carbonate rocks and r evealed
four distinct types o f Pb. The ages obta i ned were 520 -;-6 80 Ma, and were interpreted as
the ages of anchi-and epi-metamorphic episodes which occu r red during the Bra s iliano
or og e ny . Despite s ome succesful U-Pb d a t i n g of Ldmes t.ones-" . most samples r eveale d
recen t U or Pb l osses. On o f Bambui l ime s t one s amp les (MP-10 ) lie on t wo discordias,
wh i ch sugges t that they have l os t both U and pb . The lower c oncordia intercept of 53 0
and 5 6 0 Ma defined by the two di s c o r d i a s agree with the Pb/Pb isochron age o f
52 0± 53Ma. The upper intercept o f - 2300 Ma of one discordia could be e i t h e r fictitious,
or could reflect the age either of t h e lead source or o f the basement r ocks .

Conc l u s i ons

Stepwise leaching i s usefull in geochronology , but t h e interpretation of the
data needs caution, especially f or t he Rb-Sr method. The bes t prospect for obtaining
rel i a b l e ages seems to lie with ana l y sis of r e sidues and leachates f r om carbonte
r ocks by Sm-Nd, Pb-Pb and U-Pb methods.
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