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Your tile Volte i el ('nonce 

Out tile None teletence 

On a s e p a r a t e s h e e t I have l i s t e d t h e r e s u l t s o f S i s o t o p e a n a l y s e s 
on t h e b a r i t e s p e c i m e n s y o u f o r w a r d e d t o me i n 1983 and 1984. You may 
be i n t e r e s t e d i n c o m p a r i n g y o u r d a t a w i t h some u n p u b l i s h e d GSC d a t a o f 
mine (DY samp le numbers ) and Ian J o n a s s o n and Wayne G o o d f e l l o w . I have 
p l o t t e d most o f t h e s e d a t a on t h e a ccompany i ng S i s o t o p e age c u r v e f r om 
C l a y p o o l e t a l . ( 1 9 8 0 ) . You w i l l n o t e t h a t most b a r i t e d e p o s i t s , 
i n c l u d i n g y o u r BEAR, MOOSE, BEAVER s u i t e , p l o t w e l l t o t he r i g h t o f 
C I a y p o o l ' s c u r v e . 

A new S i s o t o p e age c u r v e , ba sed s p e c i f i c a l l y on e x h a l a t i v e b a r i t e s 
i n t he n o r t h e r n C o r d i l l e r a , has been c o n s t r u c t e d by J o n a s s o n and 
G o o d f e l l o w (CIM Sp. V o l : ' M i n e r a l D e p o s i t s o f t h e N o r t h e r n C o r d i l l e r a ' , 
i n p r e s s ) . They f o u n d c o n s i s t e n t l y h i g h e r S3kS c o n c e n t r a t i o n s i n b a r i t e s 
e x h a l e d i n a n o x i c s e a f l o o r s u b - b a s i n s , t h a n t h o s e p u b l i s h e d by C l a y p o o l 
d e r i v e d f r om e v a p o r i t i c d e p o s i t s i n s h a l l o w o x y g e n a t e d l i t t o r a l zones 
o f t h e same age . 

On t he J o n a s s o n - G o o d f e l l o w c u r v e , y o u r BEAR, e t c . b a r i t e s a r e 
s i m i l a r i n i s o t o p i c w e i g h t t o t h e s t r a t i f o r m e x h a l a t i v e b a r i t e s o f t h e 
G a t a t a g a - A k i e b e l t (CIRQUE, ELF) o f l a t e Devon i an ( F r a s n i a n ) age . The 
p r o x i m i t y o f s h a l e - h o s t e d b a r i t e d e p o s i t s t o e p i g e n e t i c c a r b o n a t e -
h o s t e d d e p o s i t s s u g g e s t s a g e n e s i s a n a l a g o u s t o t h e B e a l e s - J a c k s o n model 
o f t h e p r o v e n a n c e o f c a r b o n a t e - h o s t e d PbZn i n a d j a c e n t s h a l e b a s i n s . 

You r B I L L -CARL ICK spec imen compares c l o s e l y t o my A t a n L. s pec imen 
f r om T o u r n a g a i n M i n i n g ' s d e p o s i t n e a r b y . Bo th appea r t o be d e r i v e d f r om 
Cambr i an s e d i m e n t s r a t h e r t h an g r a n i t e . 

The S ou th Ewen s pec imen has a S - i s o t o p e c o m p o s i t i o n v e r y s i m i l a r 
t o t h a t d e f i n e d by C l a y p o o l f o r e a r l y M i s s , s e a w a t e r s u l p h a t e , and a l s o 
p l o t s on J o n a s s o n ' s c u r v e c l o s e t o o t h e r e a r l y M i s s , b a r i t e s . 

You r L a r r a b e e F a l c o n s pec imen f r om H o r s e t h i e f Ck, BC c o r r e s p o n d s 
t o e i t h e r a l a t e s t P r o t e r o z o i c o r M i d d l e Cambr i an age on t h e c u r v e ; t h e 
f o r m e r c o r r e s p o n d i n g more c l o s e l y t o t h e h o s t r o c k age as I u n d e r s t a n d 
i t . A s t r a t i f o r m s y n g e n e t i c o r i g i n a p p e a r s a c c e p t a b l e . 
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Canada 
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John C a r t e r 18 December, 1984 

I f any f u r t h e r q u e s t i o n s o f i n t e r p r e t a t i o n a r i s e , p l e a s e g i v e me 
a c a l l . Thank you v e r y much f o r y o u r i n t e r e s t , and f o r p r o v i d i n g 
s pec imens f o r a n a l y s i s . 

I 'm l o o k i n g f o r w a r d t o a v i s i t t o t h e F i r e s i d e o p e r a t i o n s n e x t 
summer. Do any maps o r r e p o r t s e x i s t f o r t h e d e p o s i t ? 

B e s t r e g a r d s , 

Ken Dawson 

KD/bv 

E n d . 



John C a r t e r B a r i t e Specimens f o r S I s o t o p e A n a l y s e s 

No. Name D e s c r i p t i o n 

DY2885 MOOSE S. end d e p o s i t o u t c r o p . 
127°15 fW 59°45.5 !N 

+30.43 

DY2887 MOOSE S. a r e a , o u t c r o p . PbS p r e s e n t 
r e r u n 

+35.99 
+36.52 

DY2891 MOOSE c o a r s e c r y s t a l l i n e , grey +37.57 

DY2888 BEAR DDH 72-4:106'(?) 
c o a r s e c r y s t a l l i n e 

+35.69 

DY2889 BEAVER Near Moose. La t / L o n g unknown +37.94 

DY2890 BILL -
CARLICK 

Atan L. 104P/3 
129°13.5'W;59°12.5 ,N 
P a l e b u f f c r y s t a l l i n e r e p l a c ement 
i n Atan l i m e s t o n e 

+ 34 .41 

DY2892 LARABEE 
FALCON 

H o r s e t h i e f Ck., Invermere, B.C. 
50°27 »15 MN;116°06'W 

+30.01 

DY2893 S. EWEN DDH EB-82-1j 104 0/16 
130°13'W; 59°59'N 

+23.96 



GSC B a r i t e Specimens A n a l y z e d For S I s o t o p e s 

No. Name, l o c a t i o n .5% 

DY2578 L i a r d f l u o r o s p a r 94M/8 
59°32'N; 126°05 !W e-mDev Dunedin Fm. 

+ 31 .09 

DY2562 110 Creek b a r i t e - f l u o r i t e , Summit L. 
58°42'N; 124°47.5'W Stone/Dunedin Fims. 

+ 29 .98 

DY2563 110 Ck + 34 .09 

DY2564 110 Ck + 36 .72 

DY2565 110 Ck + 32 .72 

DY2567 MUN b a r i t e ; Muncho L. 94N/04 
59°06'N 125°41'W 
Host e-m Dev Stone Fm. 

+ 26 .97 

DY2569 MUN + 25 .06, 24^68 

DY2570 MUN +25 .34 

DY2571 MUN +27 .26 

DY2894 ATAN L. T o u r n a g a i n M.L. C r y s t a l l i n e 
+PbS, ZnS, CuFeS 2, F e S 2 , 104P/4 
59°12'N; 129°12W 

+ 32 .64 

LEA 380 MEL ( O t t e r Ck) 95D/06 PbZnBa + 39 .34 

LEA 378 MEL 60°21'N; 127 024'W + 38 .9 

LEA 382 MEL + 36 .37 

94F.CRQU 
7902 CIRQUE 94F/11 PbZnAgBa + 43 .2 

94F.CRQU 
7901 CIRQUE + 39 .2 

DY2555 R0MAN-NAZ0 105A/2 In L i a r d Canyon 
5 mi SE o f Watson Lake. V e i n s i n b l a c k s h a l e 

+ 36 .09 

DY2605 +34 .08 

DY2606 +35 .26 
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6 ^ 5 % o 

Fig. 9. Summary sulfur isotope age curve for sulfate. A l l data from our work, and most of 
those published elsewhere (for references see Figs.4—8) are shown as solid areas or lines 
that qualitatively indicate the number of analyses, plot ted at their most probable age. 
Horizontal dashed lines signify the range of relatively few analyses. The heavy line is our 
best estimate (see text) for 6 S , S of sulfate mineraJ in equi l ibr ium with the world ocean 
surface sulfate of that date. The shaded area is our estimate of the uncertaint3 : of this 
curve. 
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Claypoo l , G . E . , Holser, W.T. , Kaplan , L R . , Sakai, H_ and Zak, L , 19S0. The age curves of 
sulfur and oxygen isotopes in marine sulfate and their mutual interpretation. Chem. 
GeoL, 28 : 199—260. 

Three hundred new samples of marine evaporite sulfate, of world-wide distribution, 
were analyzed for 6 3 ' S , and 60 of these also for 6 1 1 O in the sulfate ion. Detailed 6 3 *S age 
curves for Tertiary—Cretaceous, Permian—Pennsylvanian, Devonian, Cambrian and 
Proterozoic times document large variations in 6 3* S. A summary curve for 6 1 ' O also shows 
definite variations, some at different times than 6 3 < S , and always smaller. The measured 
6'*S and fi ' * 0 correspond to variations in these isotopes in sulfate of the world ocean 
surface. The variations of 6 1 1 O are controlled by input and output fluxes of sulfur in the 
ocean, three o f which are the same that control 6 ^ 'S : deposition and erosion of sulfate, 
and deposition of sulfide. Erosion of sulfide differs in its effect on the S and O systems. 
6 i k O in the sulfate does not seem to be measurably affected by equilibration with either 
seawater or with subsurface waters after crystallization. In principle, the simultaneous 
application of both 6 3 4 S and 6 1 8 O age curves should help reduce the number of assump
tions in calculations of the cycles of suifur and oxygen through geological time, and a new 
model involving symmetrical fluxes is introduced here to take advantage of the oxygen 
data. However, all previously published models as well as this one lead to anomalies, such 
as unreasonable calcium or oxygen depletions in the ocean--atmosphere system. In addi
t ion, most models are incapable of reproducing the sharp rises of the 6 3 4 S curve in the 
late Proterozoic , the Devonian and the Triassic which would be the result of unreasonably 
fast net sulfide deposition. This fast depletion could result from an ocean that has not 
always been mixed (as previously assumed in all model calculations). 

* ' Approved for publ icat ion by the Director, U .S . Geological Survey. Publicat ion No. 2003: 
Institute of Geophysics and Planetary Physics, University of California, Los Angeles, 
C A 90024 ( U . S . A . ) . 
* 2 T o whom correspondence should be addressed; authorship is in alphabetical order. 
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