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ABSTRACT 

C a r b o n a t e " c a r b o n and t o a l e s s e r e x t e n t 
o r g a n i c c a r b o n a r e r e m a r k a b l y p e r s i s t e n t i n 
t h e i r p a t t e r n of v e r t i c a l d i s t r i b u t i o n 
r e g a r d l e s s of s t r u c t u r a l p o s i t i o n . D e t a i l e d 
c o r r e l a t i o n s may be made a c r o s s t h e s o u t h e a s t 
of t h e b a s i n . I d e a l i s e d c h e m o s t r a t i g r a p h i c 
s u c c e s s i o n s a r e p r o p o s e d which a l t h o u g h 
g e n e r a l l y r e f l e c t i n g t h e a c c e p t e d 
s t r a t i g r a p h i c r o c k u n i t s a r e i n d e t a i l 
d i s t i n c t i v e l y d i f f e r e n t . 

INTRODUCTION 

I n A p r i l , 1978, a j o i n t p r o j e c t - " O r g a n i c Carbon and T r a c e 

E lement I n v e s t i g a t i o n s " - was commenced by t h e S.A. Depa r tmen t of 

Mines and Energy and W.G. S h a c k l e t o n of S a l i s b u r y C o l l e g e of 

Advanced E d u c a t i o n (SCAE). The m a j o r p u r p o s e of t h i s p r o j e c t was 

t o i d e n t i f y p o s s i b l e r e l a t i o n s h i p s be tween t h e o r g a n i c and 

e l e m e n t a l c a r b o n (Co rg) c o n t e n t and t h e t r a c e m e t a l c o n t e n t of 

s e d i m e n t a r y r o c k s . 

The i n i t i a l r e s u l t s i n d i c a t e d t h a t t h e r e i s no s i g n i f i c a n t 

c o r r e l a t i o n be tween C o r g and t r a c e m e t a l c o n t e n t b u t t h a t r o c k 

u n i t s may be r e c o g n i s e d and d e f i n e d by t h e i r t r a c e e l e m e n t 

c o n t e n t ( S h a c k l e t o n , 1979; 1 9 8 1 a , b ; 1 9 8 2 ) . As work p r o g r e s s e d i t 

became a p p a r e n t t h a t a l t h o u g h i t was p o s s i b l e t o c o r r e l a t e C Q r g 

and t r a c e e l e m e n t c o n t e n t f rom w e l l t o w e l l , b o u n d a r i e s be tween 

c h e m o s t r a t i g r a p h i c u n i t s d id n o t n e c e s s a r i l y c o i n c i d e w i t h t h e 

b o u n d a r i e s of t h e e s t a b l i s h e d r o c k u n i t s . 
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T h i s r e p o r t p r o p o s e s a c h e m o s t r a t i g r a p h i c s u c c e s s i o n in t h e 

Permian of t h e Cooper Bas in based on C Q r g and c a r b o n a t e c a r b o n 

(CCQ^ ) c o n t e n t o n l y . 

The f o l l o w i n g w e l l s were i n v e s t i g a t e d : -

Big Lake No. 3 

Big Lake No. 10 

Big Lake No. 23 

Narcoonowie No. 1 

T o o l a c h e e No. 1 

T o o l a c h e e No. 3 

T o o l a c h e e No. 7 

Munkar ie No. 1 

The l o c a t i o n s of t h e s e w e l l s a r e shown on F i g . 1 . 

PREPARATION AND TREATMENT OF SAMPLES 

C u t t i n g s were t r e a t e d a s d e s c r i b e d by S h a c k l e t o n (1979 , 

1 9 8 1 a ) . A comple t e l i s t i n g of a l l a n a l y t i c a l r e s u l t s o b t a i n e d 

d u r i n g t h i s i n v e s t i g a t i o n w i l l be i s s u e d a s a s e p a r a t e r e p o r t . 

DISCUSSION OF RESULTS 

F o l l o w i n g S h a c k l e t o n ( 1 9 7 9 ) , r e s u l t s were p l o t t e d bo th a s 

raw v a l u e s and a s r o l l i n g means (n = 5) . F i g s . 2 t o 9 a r e of 

C c o v a l u e s and f i g s . 10 t o 17 a r e of C o r g v a l u e s . CCQ v a l u e s 
3 3 

a r e e x p r e s s e d a s a p e r c e n t a g e of t h e h i g h e s t v a l u e in each w e l l 

t o a l l o w compar i son w i t h t h e low a b s o l u t e v a l u e s in Big Lake 

No. 3 . 
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'C&icbtin<a'tef' dat'bbn 

The r o l l i n g mean p l o t s were examined f i r s t t o d e t e r m i n e i f 

t h e r e a r e any s i m i l a r i t i e s f rom w e l l t o w e l l . With t h e e x c e p t i o n 

of T o o l a c h e e No. 7 , a peak of h igh v a l u e s o c c u r s i n t h e m i d d l e of 

t h e s e q u e n c e , above which i s a deep t r o u g h . In d e t a i l , t h e 

s i m i l a r i t i e s a r e s t r i k i n g , even be tween Munkar ie No. 1 i n t h e f a r 

e a s t of t h e b a s i n and Big Lake Nos. 10 and 23 in t h e c e n t r e . 

A l t h o u g h t h e smooth ing e f f e c t of t h e r o l l i n g mean t e c h n i q u e 

e n a b l e s such c o m p a r i s o n s t o be made, t h e p l o t s of raw d a t a a r e 

more u s e f u l when a t t e m p t i n g t o d e t e r m i n e a c c u r a t e l y t h e 

b o u n d a r i e s be tween c h e m o s t r a t i g r a p h i c u n i t s . The chemo-

s t r a t i g r a p h i c u n i t s were s e l e c t e d w i t h o u t r e f e r e n c e t o t h e 

e s t a b l i s h e d s t r a t i g r a p h y . 

A d e t a i l e d d e s c r i p t i o n of each of t h e d i s t i n c t i v e u n i t s 

p r o p o s e d i s g i v e n be low, commencing f rom t h e bo t tom of t h e 

sequence. The subscript cc is used to distinguish ^CO^ u ni f c s 

f rom C o rg u n i t s ( c o ) « V a l u e s g i v e n a r e a b s o l u t e , n e g l e c t i n g t h e 

a n o m a l o u s l y (?) low v a l u e s of Big Lake No. 3 . 

U n i t ' 'N^i. Modera te t o h igh v a l u e s ( 0 . 5 t o n e a r l y 1 . 5 p e r c e n t ) , 

o n l y s e e n in T o o l a c h e e Nos. 3 and 7 b e c a u s e t h e s e a r e t h e o n l y 

two w e l l s in which sampl ing e x t e n d e d deep e n o u g h . 

Unlit:: [Qj,'n . A v e r a g i n g o v e r a l l a b o u t 0 . 2 5 p e r c e n t , t h i s u n i t 

c o n t a i n s a t r o u g h of q u i t e low v a l u e s a t t h e b o t t o m , a m i d d l e 

zone of h i g h e r v a l u e s and an u p p e r zone of c o n s i s t e n t l y low 

v a l u e s w i t h minor f l u c t u a t i o n s . On t h e b a s i s of t h e d a t a f r o m 

t h e T o o l a c h e e w e l l s , even w i t h t h e i n c o m p l e t e d a t a f rom T o o l a c h e e 

No. 7 , t h i s u n i t may be s u b d i v i d e d i n t o O c c l , O c c 2 and O c c 3 . 
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U n i t 1 ' . O n e n t e r i n g t h i s u n i t t h e Cqq c o n t e n t r i s e s s h a r p l y t o 

r e l a t i v e l y h igh v a l u e s of a b o u t 1 .0 p e r c e n t . Th i s u n i t fo rms a 

m a j o r peak on t h e r o l l i n g mean p l o t s . 

Uni t ; : Moderate v a l u e s r a n g i n g f rom 0 . 5 t o 0 . 7 5 p e r c e n t 

p r e v a i l w i t h l i t t l e f l u c t u a t i o n . The re i s u s u a l l y a ve ry a b r u p t 

i n c r e a s e in v a l u e s on p a s s i n g up i n t o t h e o v e r l y i n g u n i t . 

Un i t ' : R r ' r G e n e r a l l y t h e h i g h e s t v a l u e u n i t in t h e s u c c e s s i o n wi th 

v a l u e s g r e a t e r t h a n 1 .0 p e r c e n t . In many w e l l s , however , t h e r e 

i s a c e n t r a l t r o u g h of v a r y i n g v a l u e s which i s b e s t seen in t h e 

r o l l i n g mean p l o t s . Th i s u n i t may t h u s be s u b d i v i d e d i n t o R c c l , 

R c c 2 and R c c 3 . 

Uri i t :' A p l a t e a u of lower v a l u e s t h a n R c c ; a b o u t 0 . 5 t o 0 . 7 5 

p e r c e n t . The upper l i m i t i s o f t e n i n d i c a t e d by a s o l i t a r y h i g h 

v a l u e . T h i s u n i t i s n o t a lways p r e s e n t . 

Uni t . T ^ There i s o f t e n a s h a r p d r o p in v a l u e s on e n t e r i n g t h i s 

u n i t , which a p p e a r s t o be t r a n s i t i o n a l be tween u n i t s S__ and 

U c c . Not a lways p r e s e n t . 

Uri i t ' ' . Ur.c V a l u e s a r e c o n s i s t e n t l y ve ry low ( l e s s t han 0 . 2 5 p e r 

c e n t ) , t h e l o w e s t in t h e Permian s u c c e s s i o n . Always p r e s e n t , 

a l t h o u g h s u b t l e in Too lachee No. 1 (and T o o l a c h e e No. 17). 

Uni t ; i .yc 'c M o d e r a t e l y low and e r r a t i c v a l u e s ( 0 . 2 5 t o 0 . 5 p e r 

c e n t ) , o f t e n c o n t a i n i n g a t r o u g h of lower v a l u e s a t t h e t o p , 

hence s u b d i v i d e d i n t o V c c l and V c c 2 . There i s some s i m i l a r i t y 

be tween t h e i n t e r v a l V_c p l u s U c c and O c c . P r e s e n t in a l l w e l l s . 
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Uril't. W n n . C h a r a c t e r i s e d by mode ra t e v a l u e s r a n g i n g f rom 0 . 5 t o 

1 .0 p e r c e n t . In some w e l l s ( e . g . Big Lake No. 10 and T o o l a c h e e 

No. 7) t h e r e i s an upper zone of h i g h e r v a l u e s . The re i s a l s o 

commonly a lower p o r t i o n of h i g h e r e r r a t i c v a l u e s , e . g . in Big 

Lake No. 10 , Too lachee No. 1 and Munkar ie No. 1 . The u n i t i s 

t h e r e f o r e s u b d i v i d e d i n t o W c c l , Wcc2 and W c c 3 . 

The "-CO-} c o n t e n t t h e n f a l l s t o v e r y low v a l u e s i n t h e 

o v e r l y i n g r o c k s which g e n e r a l l y c o r r e s p o n d t o t h e Hut ton 

S a n d s t o n e . 

F i g . 18 i s an i d e a l i s e d p r o f i l e of c c o 3
 v a l u e s t h rough t h e 

P e r m i a n . 

Organ i'c > 'and • 'El'emen'tal' '.Carbon 

A l l w e l l s show r e m a r k a b l e s i m i l a r i t i e s i n c
Q r g 

d i s t r i b u t i o n . There i s a ma jo r zone of h igh and e r r a t i c v a l u e s 

t o w a r d s t h e t o p of t h e s u c c e s s i o n and a zone of s l i g h t l y lower 

v a l u e s a t t h e b o t t o m . Al l o t h e r p o r t i o n s of t h e s u c c e s s i o n have 

low v a l u e s , e s p e c i a l l y in t h e upper p a r t where v a l u e s a r e ve ry 

low and c o n s i s t e n t . In bo th i n t e r v a l s c o n t a i n i n g low v a l u e s 

t h e r e a r e i s o l a t e d peaks which may be c o r r e l a t e d from w e l l t o 

w e l l . 

A d e t a i l e d d e s c r i p t i o n of each of t h e d i s t i n c t i v e u n i t s i s 

g i v e n be low, commencing a t t h e bo t tom of t h e s u c c e s s i o n . Because 

of t h e h i g h l y v a r i a b l e n a t u r e of t h e C Q r g v a l u e s b o u n d a r i e s a r e 

l e s s c l e a r c u t t h a n in t h e c a s e of ccc>3 v a l u e s » 

Un_itsj ŜQQ, V a l u e s a r e l e s s t h a n 5 p e r c e n t . Only found in 

T o o l a c h e e No. 3 . 
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U n i t ^ ' T ^ E r r a t i c , m o d e r a t e v a l u e s of up t o 40 p e r c e n t , 

a v e r a g i n g 10 p e r c e n t , o c c u r . The uppe r l i m i t of t h i s u n i t i s 

p r o b l e m a t i c in T o o l a c h e e No. 1 b u t was s e l e c t e d a t t h e p o i n t 

shown b e c a u s e t h e i s o l a t e d h i g h v a l u e a p p e a r s t o c o r r e s p o n d w i t h 

t h e zone of h i g h e r v a l u e s i n t h e u p p e r p a r t of t h i s u n i t i n 

T o o l a c h e e No. 3 . 

:U,n:it'.'. U.̂ Q An e x t e n s i v e u n i t of low v a l u e s g e n e r a l l y be tween 2 . 5 

and 5 . 0 p e r c e n t . V a r i a t i o n i s g e n e r a l l y s m a l l ( w i t h t h e 

e x c e p t i o n of T o o l a c h e e No. 7 ) . In t h e m i d d l e of t h i s u n i t i s an 

i s o l a t e d h i g h v a l u e which i s d e s i g n a t e d UC Q x. 

,Uhit'1 A m a j o r zone of h igh and e r r a t i c v a l u e s . In many w e l l s 

t h e r e i s a b r e a k t o w a r d s t h e t o p of t h e u n i t above which v a l u e s 

a r e s l i g h t l y lower b u t s t i l l m o d e r a t e l y h igh and e r r a t i c . T h i s 

u n i t i s t h u s d i v i d e d i n t o V c o l and V c o 2 . 

^ i ' t i i W c o . T h e boundary be tween V c o and Wco i s e x t r e m e l y s h a r p . 

U n i t WCQ c o n t a i n s v e r y low ( a b o u t one p e r c e n t ) c o n s i s t e n t 

v a l u e s . As i n U n i t UCQ , t h e r e i s an i s o l a t e d h igh v a l u e i n t h i s 

u n i t , d e s i g n a t e d WCQx. 

F i g . 19 i s an i d e a l i s e d p r o f i l e of C o r g v a l u e s t h r o u g h t h e 

P e r m i a n . 

'D i:s t ' r iteurt Hon'; of ' ' fCfi^m^ii^raHigxaphic - U n i t s • i'ri I ' t he ' 'Co'oper' ;Bas'ih 

F i g s . 20 and 21 show t h e d i s t r i b u t i o n of c c o 3
 a n d c o r g u n i t s 

( r e s p e c t i v e l y ) a c r o s s t h e Cooper Bas in f rom t h e Big Lake F i e l d i n 

t h e w e s t t o Munkar ie No. 1 i n t h e e a s t . The h o r i z o n t a l datum 

l i n e was s e l e c t e d a t t h e bounda ry of C o r g u n i t s Wc o and V c o 

b e c a u s e t h i s boundary shou ld a l s o be t h e same a s t h a t be tween t h e 
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T o o l a c h e e and Nappamerr i f o r m a t i o n s ; one aim of t h i s 

i n v e s t i g a t i o n was t o d e t e r m i n e a s u i t a b l e method of d e f i n i n g t h e 

l i m i t s of t h e Too lachee F o r m a t i o n . Each of t h e above f i g u r e s has 

drawn on i t an a c c e n t u a t e d o v e r l a y of t h e a c c e p t e d rock u n i t 

b o u n d a r i e s . 

C a r b o n a t e c a r b o n u n i t s , a l t h o u g h r e f l e c t i n g t h e o v e r a l l 

d i s t r i b u t i o n of rock u n i t s and t h e i r b o u n d a r i e s , do n o t 

c o r r e s p o n d w i t h t h e rock u n i t s . However, t h e Cqq^ u n i f c s c a n b e 

t r a c e d a c r o s s t h e whole w e s t - e a s t s e c t i o n , g e n e r a l l y w i th much 

f i n e r d e t a i l t h a n p r o v i d e d by t h e rock u n i t s . Al though some 

c h e m o s t r a t i g r a p h i c b o u n d a r i e s do c l o s e l y c o r r e s p o n d wi th r o c k 

u n i t b o u n d a r i e s ( e . g . t h e lower boundary of t h e T o o l a c h e e 

Format ion w i t h t h e lower boundary of U n i t U c c in T o o l a c h e e Nos. 1 

and 3) , t h i s i s u n u s u a l . However, t h e p o s i t i o n of t h e boundary 

between u n i t s R c c and Q c c c o n s i s t e n t l y a p p r o x i m a t e s t o t h e lower 

boundary of t h e Rosenea th S h a l e in a l l w e l l s s t u d i e d . 

O r g a n i c c a r b o n u n i t s g e n e r a l l y r e f l e c t t h e o v e r a l l 

d i s t r i b u t i o n of rock u n i t s b u t t h e i r r e s p e c t i v e u n i t b o u n d a r i e s , 

a s in t h e c a s e of CC03' d o n o t c o i n c i d e . The two e x c e p t i o n s a r e 

( i ) t h e uppe r boundary of t h e T o o l a c h e e Fo rma t ion and ( i i ) t h e 

lower boundary of t h e D a r a l i n g i e Beds . In t h e l a t t e r c a s e t h e 

b o u n d a r i e s do n o t c o i n c i d e in (a) T o o l a c h e e No. 7 b e c a u s e of t h e 

g e n e r a l d i f f i c u l t y of s e l e c t i n g c h e m o s t r a t i g r a p h i c b o u n d a r i e s i n 

t h a t w e l l , and (b) Munkarie No. 1 where UCQx i s a c t u a l l y t h e 

lower boundary of V c o ( i t must be remembered t h a t t he v e r t i c a l 

c h e m o s t r a t i g r a p h i c p r o f i l e s were d e t e r m i n e d w i t h o u t g e o l o g i c 

c o n t r o l s ) . T h i s would e x p l a i n why, in i t s p r e s e n t p o s i t i o n , U c o x 

g o e s a g a i n s t t h e g e n e r a l t r e n d of s t r u c t u r e be tween T o o l a c h e e No. 

7 and Munkarie No. 1 . 
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The i s o l a t e d c o a l y u n i t s W c q X a n d u c o x a p p e a r t o o c c u r 

c o n s i s t e n t l y t h r o u g h o u t t he s e c t i o n where sampl ing has \ e x t e n d e d 

f a r enough. 

CONCLUSIONS 

1 . The c a r b o n a t e ca rbon d i s t r i b u t i o n in t h e Permian s e d i m e n t s of 

t h e s o u t h e a s t e r n p o r t i o n of t h e Cooper Bas in e n a b l e s a 

d e t a i l e d c h e m o s t r a t i g r a p h i c c o r r e l a t i o n t o be made. 

2. The d i s t r i b u t i o n of o r g a n i c ca rbon i s of l e s s v a l u e t h a n t h a t 

of c a r b o n a t e c a r b o n . However, two p e r s i s t e n t c o a l y u n i t s 

W c cx and U c c x may be of s t r a t i g r a p h i c v a l u e . • 

3 . Carbon c h e m o s t r a t i g r a p h i c u n i t s have on ly a l i m i t e d v a l u e in 

d e t e r m i n i n g a c c e p t e d s t r a t i g r a p h i c rock u n i t s . 

4 . In a more s p e c u l a t i v e v e i n , c a r b o n a t e ca rbon v a l u e s may 

r e f l e c t c l i m a t i c v a r i a t i o n b e c a u s e of t h e i r p e r s i s t e n c e ove r 

t he l e n g t h of t he s e c t i o n , d e s p i t e t h e p r e s e n c e of s e v e r a l 

s t r u c t u r a l f e a t u r e s , and t h e b o u n d a r i e s be tween 

c h e m o s t r a t i g r a p h i c u n i t s may be t i m e - l i n e s . 

ACKNOWLEDGEMENTS 

The a u t h o r thanks , t he D i r e c t o r - G e n e r a l of t h e Depar tment of 

Mines and Energy , S o u t h • A u s t r a l i a , f o r making f i n a n c i a l and o t h e r 

a s s i s t a n c e a v a i l a b l e f o r t h i s p r o j e c t . 

Mr. P.M. A u s t i n of t h e same Depar tment c o n t r i b u t e d 

s t i m u l a t i n g d i s c u s s i o n , c o n s t r u c t i v e c r i t i c i s m and v a l u a b l e 

a d v i c e t h r o u g h o u t t h i s i n v e s t i g a t i o n . 



9 

T h i s r e p o r t was compi led in t he Mining Geology D i v i s i o n of 

t h e Depar tment of Geology , Royal School of Mines , I m p e r i a l 

C o l l e g e of S c i e n c e and Techno logy , London, where t h e a u t h o r i s a 

v i s i t i n g academic d u r i n g h i s s a b b a t i c a l f rom S a l i s b u r y C .A.E . 

The a u t h o r would l i k e t o thank t h e D i r e c t o r and Counc i l of 

S a l i s b u r y C.A.E. f o r making a v a i l a b l e t h i s o p p o r t u n i t y and a l s o 

P r o f e s s o r G.R. Dav i s , of t h e Depar tment of Geology , I m p e r i a l 

C o l l e g e , f o r p r o v i d i n g f a c i l i t i e s . 

Dr. P. G a r r a r d , of t h e Depar tment of Geology , I m p e r i a l 

C o l l e g e , p r o v i d e d v a l u a b l e a d v i c e d u r i n g t h e p r e p a r a t i o n of t h i s 

r e p o r t . 

WGS:ZV W.G. SHACKLETON 



10 

REFERENCES 

S h a c k l e t o n , W.G., 1979. O r g a n i c c a r b o n and t r a c e e l e m e n t 

i n v e s t i g a t i o n s , Cooper Bas in s e d i m e n t s - f i r s t p r o g r e s s 

r e p o r t : Munkarie No. 1. Unpub. Rep t . S.A. Dept . Mines 

and Ene rgy . 

S h a c k l e t o n , W.G., 1981a. O r g a n i c c a r b o n and t r a c e e l e m e n t 

i n v e s t i g a t i o n s , Cooper Bas in s e d i m e n t s - second p r o g r e s s 

r e p o r t : Munkarie No. 1. Unpub. R e p t . S .A. Dept . Mines 

and Ene rgy . 

S h a c k l e t o n , W.G. , 1981b. O r g a n i c c a r b o n and t r a c e e l e m e n t 

i n v e s t i g a t i o n s , Cooper Bas in s e d i m e n t s - t h i r d p r o g r e s s 

r e p o r t : Big Lake No. 23. Unpub. R e p t . S.A. Dept . Mines 

and Ene rgy . 

S h a c k l e t o n , W.G., 1982. O r g a n i c c a r b o n and t r a c e e l e m e n t 

i n v e s t i g a t i o n s , Cooper Bas in s e d i m e n t s - f o u r t h p r o g r e s s 

r e p o r t : Big Lake No. 10. Unpub. R e p t . S.A. Dept . Mines 

and Ene rgy . 



APPENDIX 

A n a l y t i c a l R e s u l t s f o r 

C a r b o n a t e Carbon and 

O r g a n i c and E l e m e n t a l Carbon 



B I G LAKE NO. 3 

FROM . TO CARBONATE ORGANIC 5 

( F E I : T ) CARBON 
% . • 

ELEMENTAL CARBON 
% 

6 9 5 0 6 9 6 0 0 . 0 2 0 . 1 4 : 

6 9 6 0 6 9 7 0 0 . 0 1 ' 0 . 6 4 
• 6 9 7 0 . 6 9 8 0 0 . 0 2 0 . 4 7 • 
6 9 8 0 6 9 9 0 0 . 0 1 0 . 1 7 
6 9 9 0 7 0 0 0 0 . 0 1 0 . 1 1 

. 7 0 0 0 7 0 1 0 . . . 0 . 0 1 • 0 . 2 2 
' 7 0 1 0 7 0 2 0 0 . 0 1 3 . 3 6 
7 0 2 0 7 0 3 0 0 . 0 1 1 . 6 5 
7 0 3 0 7 0 4 0 ' 0 . 0 1 - 4 . 8 0 
7 0 4 0 7 0 5 0 ' 0 . 0 1 3 . 5 4 

- 7 0 4 0 7 0 5 0 . 0 . 0 1 . 3 . 3 4 
7 0 5 0 7 0 6 0 0 . 0 4 1 . 4 3 
7 0 6 0 7 0 7 0 0 . 1 2 2 . 1 0 -

' 7 0 7 0 7 0 8 0 0 . 3 1 • 1 . 5 4 
7 0 8 0 7 0 9 0 0 . 1 7 1 . 2 1 . 
7 0 9 0 7 1 0 0 0 . 0 7 • 1 . 1 7 
7ioo 7 1 1 0 0 . 0 7 0 . 9 5 
7 1 1 0 7 1 2 0 . 0 . 1 3 0 . 8 7 
7 1 2 0 7 1 3 0 0 . 2 8 1 . 2 8 
7 1 3 0 7 1 4 0 0 . 2 2 1 . 0 4 
7 1 4 0 7 1 5 0 ' 0 . 2 3 1 . 1 4 

' - 7 1 4 0 . 7 1 5 0 0 . 2 3 : 1 . 0 6 . 
7 1 5 0 7 1 6 0 0 . 1 1 0 . 9 3 
7 1 6 0 7 1 7 0 0 . 1 4 1 . 0 1 
7 1 7 0 7 1 8 0 0 . 1 5 0 . 8 5 
7 1 8 0 7 1 9 0 0 . 3 1 1 . 2 8 -
71.9 0 7 2 0 0 0 . 2 2 1 . 0 5 

. 7 2 0 0 7 2 1 0 ! 0 . 2 6 1 . 0 6 
7 2 1 0 7 2 2 0 0 . 2 8 1 . 1 2 
7 2 2 0 7 2 3 0 : . 0 . 2 9 1 . 1 7 

. 7 2 3 0 7 2 4 0 0 . 3 0 1 . 1 0 
7 2 4 0 72-5 0 0 . 2 8 - 1 . 1 0 

- 7 2 4 0' 7 2 5 0 0 . 2 9 ' 1 . 2 0 
7 2 5 0 7 2 6 0 0 . 2 7 ' 1 . 2 2 
7 2 6 0 7 2 7 0 0 . 3 0 1 . 1 0 
7 2 7 0 7 2 8 0 0 . 3 8 1 . 3 7 
7 2 8 0 7 2 9 0 0 . 36 1 . 4 4 
7 2 9 0 7 3 0 0 0 . 3 9 . 1 . 5 2 

: 7 3 0 0 7 3 1 0 0 . 3 8 • 1 . 4 4 
7 3 1 0 7 3 2 0 . 0 . 3 7 1 . 5 9 
7 3 2 0 7 3 3 0 0 . 3 8 . 1 . 4 8 
7 3 3 0 7 3 4 0 0 . 3 2 ; 1 . 3 0 
7 3 4 0 7 3 5 0 0 . 3 4 ': 1 . 6 1 

" 7 3 4 0 7 3 5 0 0 . 3 5 : 1 . 5 1 
7 3 5 0 7 3 6 0 0 . 3 7 • 1 . 5 8 
7 3 6 0 7 3 7 0 0 . 3 4 1 . 6 9 
7 3 7 0 7 3 80 . • 0 . 3 4 1 . 1 9 
7 3 8 0 . 7 3 9 0 0 . 3 5 5 . 4 2 
7 3 9 0 . 7 4 0 0 0 . 3 7 1 . 3 6 
7 4 0 0 7 4 1 0 0 . 3 6 1 . 4 2 

. • 7 4 1 0 7 4 2 0 0 . 4 0 1 . 4 5 
7 4 2 0 7 4 3 0 0 . 3 9 : 1 . 4 0 
7 4 3 0 7 4 4 0 0 . 4 4 1 . 5 1 
7 4 4 0 7 4 5 0 0 . 4 1 1 . 8 6 
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FROM TO CARBONATE ORGANIC S 

(EE] ET) CARBON 
% 

ELEMENTAL CARBON 
% . 

« 7 4 4 0 7 4 5 0 - 0 . 4 2 1 1 . 6 3 
7 4 5 0 7 4 6 0 .' 0 . 3 4 1 . 3 7 
7 4 6 0 7 4 7 0 0 . 3 0 . 1 . 2 7 

: 7 4 7 0 7 4 8 0 0 . 3 2 1 . 1 1 
7 4 8 0 7 4 9 0 0 . 3 4 1 . 2 7 
7 4 9 0 7 5 0 0 . 0 . 3 7 1 . 4 2 
75 0 0 . 7 5 1 0 0 . 3 3 1 . 3 4 > • 

' 7 5 1 0 - 7 5 2 0 0 . 3 0 ..- : 1 . 6 3 
7 5 2 0 - 7 5 3 0 , 0 . 2 8 1 . 4 2 
7 5 3 0 , 7 5 4 0 . 0 . 4 0 1 . 3 2 
7 5 4 0 7 5 5 0 •. • 0 . 3 3 ' . 1 . 3 0 

" 7 5 4 0 . 7 5 5 0 • 0 . 3 4 1 . 3 5 
7 5 5 0 7 5 6 0 . 0 . 3 4 1 . 3 5 

. 7 -560 7 5 7 0 0 . 2 7 1 . 3 2 
7 5 7 0 7 5 8 0 0 . 3 7 ' 1 . 3 2 
7 5 8 0 7 5 9 0 . 0 . 2 9 . 1 . 1 7 
7 5 9 0 . 7 6 0 0 0 . 3 0 • . 1 . 2 4- . 

' 7 6 0 0 7 6 1 0 0 . 2 9 1 . 2 2 
7 6 1 0 • 7 6 2 0 0 . 2 9 1 . 2 6 
7 6 2 0 7 6 3 0 0 . 2 2 1 4 . 1 

• 7 6 3 0 . 7 6 4 0 0 . 2 2 1 1 . 7 
7 6 4 0 7 6 5 0 0 . 2 7 - ; 6 . 8 4 . 

- 7 6 4 0 7 6 5 0 0 . 2 7 2 2'. 5 . 
76 5 0 . 7 6 6 0 • 0 . 2 8 5 . 2 4 
7 6 6 0 7 6 70 . 0 . 2 0 1 6 . 3 
7 6 7 0 7 6 8 0 0 . 1 2 , 2 7 . 3 
7 6 8 0 . 7 6 9 0 0 . 2 2 1 4 . 4 
76 90. . 7 7 0 0 0 . 1 3 . 9 . 6 2 
7 7 0 0 7 7 1 0 0 . 3 3 1 . 3 4 
7 7 1 0 7 7 2 0 0 . 0 9 3 . 4 0 . 
7 7 2 0 7 7 3 0 0 . 0 6 . 6 . 9 6 

. 7 7 3 0 . 7 7 4 0 0 . 0 7 • 5 . 2 6 
. 7 7 4 0 • 7 7 5 0 0 . 1 0 • 1 8 . 8 
- 7 7 4 0 7 7 5 0 0 . 1 1 ' 1 8 . 9 

7 7 5 0 . 7 7 6 0 0 . 0 9 . 2 0 . 5 
7 7 6 0 . 7 7 7 0 0 . 0 6 2 9 . 8 
7 7 7 0 7 7 8 0 0 . 0 7 2 7 ; 3 
7 7 8 0 77.9 0 0 . 0 2 . . . 4 9 . 3 
7 7 9 0 7 8 0 0 0 . 0 2 7 1 . 6 
7 8 0 0 •. 7 8 1 0 0 . 0 3 3 7 . 1 

. 7 8 1 0 7 8 2 0 • 0 . 0 1 2 6 . 7 
7 8 2 0 7 8 30 0 . 0 4 . 1 3 . 9 
7 8 3 0 . 7 8 4 0 • : 0 . 0 4 : 1 0 . 8 

" 7 8 3 0 7 8 4 0 0 . 0 5 1 0 . 9 
7 8 4 0 \ 7 8 5 0 ' 0 . 0 3 4 4 . 6 

• 7 8 5 0 ' 7 86 0 0 . 0 4 : 1 0 . 6 
7 8 6 0 7 8 7 0 0 . 0 2 2 . 6 4 
7 8 7 0 : 7 8 8 0 0 . 0 4 1 . 6 7 
7 8 8 0 . 7 8 9 0 0 . 0 5 3 . 0 0 
7 8 9 0 7 9 0 0 0 . 0 6 1 0 : 0 
7 9 0 0 7 9 1 0 0 . 0 5 • " • • • . 1 1 . 3 

. 7 9 1 0 . 7 9 2 0 : 0 . 0 7 3 1 . 6 
7 9 2 0 7 9 3 0 0 . 1 3 0 . 8 7 
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. FROM TO CARBONATE ORGANIC S 

. > ( F E ] ET) CARBON 
% 

ELEMENTAL' CARBON 
% . 

7 9 3 0 7 9 4 0 0 . 0 8 1 0 . 3 
79 4 0 . 7 9 5 0 0 . 1 2 1 - 5 . 3 

* 7 9 4 0 7 9 5 0 . 0 . 1 2 1 3 . 8 
: 7 9 5 0 7 9 6 0 0 . 1 3 1 0 . 9 

• 7 9 6 0 7 9 7 0 0 . 2 1 6 . 9 0 . 
7 9 7 0 7 9 8 0 0 . 1 1 1 2 . 3 
7 9 8 0 7 9 9 0 ' 0 . 1 7 8'. 9 8 
7 9 9 0 8 0 0 0 , ' 0 . 1 9 . 1 0 . 9 
8 0 0 0 8 0 1 0 0 . 1 9 7 . 4 4 
8 0 1 0 8 0 2 0 0 . 2 3 5 . 1 0 
8 0 2 0 . 8 0 3 0 0 . 2 6 5 . 6 4 
8 0 3 0 80 .40 0 . 2 4 . 4 . 4 8 

. 8 0 4 0 8 0 5 0 , . 0 . 2 3 . 4 . 6 2 
- 8 0 4 0 8 0 5 0 0 . 4 4 4 . 4 8 

8 0 5 0 . 8 0 6 0 0 . 3 2 : 3 . 7 8 
8 0 6 0 8 0 7 0 0 . 3 2 3 . 9 4 
8 0 7 0 8 0 8 0 0 . 3 4 3 . 3 8 
8 0 8 0 8 0 9 0 0 . 3 3 3 . 4 6 
80 9 0 ' 8 1 0 0 . 0 . 3 7 3 . 2 4 
8 1 0 0 . 8 1 1 0 0 . 3 7 3 . 2 6. 
8 1 1 0 8 1 2 0 . 0 . 3 5 3 . 4 2 
8 1 2 0 - 8 1 3 0 0 . 3 3 • 3 . 3 8 
8 1 3 0 8 1 4 0 0 . 2 7 1 . 3 2 

. 8 1 4 0 8 1 5 0 0 . 5 9 . 4 . 4 8 
" 8 1 4 0 8 1 5 0 0 . 5 7 ' 3 . 8 6 . 

8 1 5 0 - 8 1 6 0 • 0 . 4 3 ; 3 . 9 0 
8 1 6 0 8 1 7 0 , 0 . 4 7 ' . • 4 . 1 2 
8 1 7 0 8 1 8 0 0 . 4 4 ~ 4 . 3 4 
8 1 8 0 8 1 9 0 . 0 . 4 0 5 . 2 0 . 
8 1 9 0 8 2 0 0 0 . 4 3 3 . 4 4 
82 0 0 8 2 1 0 . 0 . 3 6 : 4 . 1 4 
8 2 1 0 8 2 2 0 . 0 . 2 5 ; 4 . 7 0 -
82 2 0 ' 8 2 30 ' . 0 . 2 4 - • 6 . 4 2 
8 2 3 0 8 2 4 0 0 . 2 5 1 0 . 6 . 
8 2 4 0 . 8 2 5 0 . 0 . 2 4 3 . 0 0 

" 8 2 4 0 8 2 5 0 0 . 3 7 2 . 7 8 
82 5 0 8 2 6 0 0 . 2 3 7 . 1 4 

+ 8 2 6 0 .. 8 2 7 0 0 . 2 3 , 6 . 9 1 
+ 8 2 7 0 8 2 8 0 0 . 2 3 ' 6 . 6 8 

8 2 8 0 8 2 9 0 0 . 2 3 6 . 4 5 
8 2 9 0 8 3 0 0 0 . 1 2 7 . 5 0 
8 3 0 0 8 3 1 0 0 . 1 7 ' 1 1 . 5 

. 8 3 1 0 : 8 3 2 0 0 . 2 1 6 . 9 0 . 
8 3 2 0 . 8 3 3 0 0 . 2 8 . 3 . 1 4 
8 3 3 0 8 3 4 0 0 . 2 1 2 . 9 0 
8 3 4 0 8 3 5 0 0 . 2 2 : 3 . 1 2 

* 8 3 4 0 8 3 5 0 0 . 2 2 1 3 . 1 2 
8 3 5 0 8 3 6 0 0 . 2 4 3 . 6 2 . 
8 3 6 0 8 3 7 0 0 . 2 3 ; . 2 . 9 0 
8 3 7 0 . 8 3 8 0 0 . 0 1 3 . 3 2 
8 3 8 0 8 3 9 0 0 . 2 6 4 . 0 8 

". 8 3 9 0 8 4 0 0 0 . 2 7 1 7 . 1 



B I G LAKE 1 0 

FROM TO. CARBONATE ORGANIC 6 

(FE1 ST) CARBON 
% 

ELEMENTAL CARBON 
% 

7 0 0 0 7 0 1 0 0 . 1 3 0 . 4 6 
7 0 1 0 7 0 2 0 0 . 0 9 ' 0 . 3 7 
7 0 2 0 . 7 0 3 0 0 . 2 7 0 . 2 1 
7 0 3 0 - . 7 0 4 0 0 . 3 9 0 . 3 5 
7 0 4 0 7 0 5 0 0 . 4 8 0 . 4 1 
7 0 5 0 7 0 6 0 0 . 4 0 0 . 5 0 
7 0 6 0 7 0 7 0 0 . 6 3 0 . 4 4 
7 0 7 0 7 0 8 0 0 . 5 3 . 0 . 3 7 
70 8 0 7 0 9 0 0 . 6 9 0 . 36 
7 0 9 0 7 1 0 0 0 . 9 4 0 . 3 1 

* 7 0 9 0 7 1 0 0 0 . 9 1 . 0 . 3 0 
7 1 0 0 . 7 1 1 0 . •'•'•.••• 0 . 8 5 0 . 3 0 

• 7 1 1 0 W . 7 1 2 0 0 . 9 7 0 . 3 8 
7 1 2 0 • 7 1 3 0 1 . 0 4 0 . 4 4 
7 1 3 0 7 1 4 0 1 . 2 4 0 . 3 4 
7 1 4 0 7 1 5 0 ' 0 . 7 0 . 0 . 3 9 
7 1 5 0 7 1 6 0 0 . 89 0 . 3 7 
7 1 6 0 7 1 7 0 0 . 8 4 . 0 . 4 4 
7 1 7 0 7 1 8 0 0 . 7 4 , 0 . 5 6 
7 1 8 0 7 1 9 0 0 . 6 7 0 . 6 8 . 
7 1 9 0 7 2 0 0 0 . 6 5 0 . 5 5 

'••7190 7 2 0 0 0 . 7 0 ' 0 . 5 6 
7 2 0 0 7 2 1 0 0 . 3 6 1 . 0 0 

. 7 2 1 0 . 7 2 2 0 0 . 3 9 0 . 8 9 
7 2 2 0 7 2 3 0 0 . 4 3 0 . 8 5 ' 
7 2 3 0 , 7 2 4 0 . 0 . 2 0 , 1 4 . 4 0 
7 2 4 0 7 2 5 0 0 . 3 5 0 . 9 3 
7 2 5 0 7 2 6 0 . 0 . 3 6 1 . 3 1 
7 2 6 0 7 2 7 0 . 0 . 3 2 ; 1 . 3 2 
7 2 7 0 7 2 8 0 0 . 4 5 1 . 4 1 
7 2 8 0 7 2 9 0 0 . 4 7 4 . 6 0 
7 2 9 0 7 3 0 0 . 0 . 3 0 .. 1 . 8 8 " 
7 2 9 0 . 7 3 0 0 . 0 . 3 0 1 . 8 3 
7 3 0 0 7 3 1 0 0 . 2 1 0 . 9 2 
7 3 1 0 7 3 2 0 0 . 2 3 0 . 9 7 . 
7 3 2 0 .. . 7 3 3 0 0 . 2 1 0 . 9 7 
7 3 3 0 7 3 4 0 0 . 2 1 0 . 9 6 
7 3 4 0 7 3 5 0 0 . 2 6 0 . 8 2 
7 3 5 0 7 36 0 0 . 3 0 0 . 8 4 
7 3 6 0 7 3 7 0 0 . 3 1 1 . 70 
7 3 7 0 7 3 8 0 : 0 . 3 1 ' 0 . 8 4 
7 3 8 0 7 3 9 0 0 . 3 2 1 . 0 6 
7 3 9 0 7 4 0 0 0 . 3 9 1 . 0 1 

" 7 3 9 0 7 4 0 0 0 . 3 6 0 . 8 7 
7 4 0 0 7 4 1 0 0 . 2 4 0 . 9 3 
7 4 1 0 ' 7 4 2 0 1 . 0 4 0 . 4 4 

' 7 4 2 0 7 4 3 0 0 . 2 1 . 0 . 9 7 
7 4 3 0 7 4 4 0 0 . 2 4 1 . 0 2 
7 4 4 0 7 4 5 0 . " 0 . 2 5 0 . 9 8 
7 4 5 0 7 4 6 0 0 . 2 6 0 . 9 4 
7 4 6 0 7 4 7 0 0 . 3 9 0 . 8 3 
7 4 7 0 7 4 8 0 • 0 . 7 0 - 0 . 7 8 

. 7 4 8 0 7 4 9 0 0 . 5 8 1 . 3 3 
7 4 9 0 7 5 0 0 0 . 5 6 0 . 6 7 
7 4 9 0 7 5 0 0 0 . 5 8 0 . 9 4 



-BIG LAKE =10 . 

. - 2 - ' 

. FROM - TO CARBONATE ORGANIC S 

(FEET) CARBON : ELEMENTAL CARBON 
% % 

7 5 0 0 : 7 5 1 0 .. 0 . 5 4 0 . 8 6 
7 5 1 0 7 5 2 0 0 . 5 4 1 . 5 7 
7 5 2 0 7 5 3 0 0 . 2 3 2 9 . 0 0 
7 5 3 0 7 5 4 0 0 . 4 6 0 . 8 7 
7 5 4 0 ' 7 5 5 0 0 . 5 2 ' . 1 . 0 6 
7 5 5 0 7 5 6 0 - 0 . 4 4 1 . 7 1 

. 7 5 6 0 7 5 7 0 0 . 5 2 . 2 . 6 4 
1 7 5 7 0 7 5 8 0 0 . 2 5 1 8 . 4 0 
. 7 5 8 0 7 5 9 0 0 . 3 7 . 2 6 . 0 0 

7 5 9 0 7 6 0 0 - • 0 . 7 3 - . 1 1 . 6 0 
7 5 9 0 7 6 0 0 . 1 . 6 5 1 0 . 9 0 
7 6 0 0 . 7 6 1 0 0 . 3 2 2 9 . 6 0 . 
7 6 1 0 7 6 2 0 0 . 2 4 3 5 . 9 0 
7 6 2 0 76 30 0 . 4 3 1 1 . 5 0 . 
76.30 7 6 4 0 0 . 9 0 7 . 3 0 
7 6 4 0 7 6 5 0 . 0 . 2 5 , 3 . 9 2 
76 50 7 6 6 0 0 . 6 1 2 . 7 6 
7 6 6 0 . 76 70 0 . 5 1 1 . 9 9 . . 
7 6 7 0 7 6 8 0 0 . 4 6 2 . 1 6 
7 6 8 0 . 7 6 9 0 0 . 2 7 1 1 . 7 0 

' 7 6 9 0 7 7 0 0 0 . 3 4 4 . 2 8 
- 7 6 9 0 7 7 0 0 0 . 36 4 . 2 8 

7 7 0 0 . 7 7 1 0 . 0 . 0 8 6 6 . 7 0 
7 7 1 0 7 7 2 0 0 . 3 5 4 . 2 4 
7 7 2 0 7 7 3 0 0 . 3 7 9 . 44 . 

. 7 7 3 0 7 7 4 0 0 . 3 0 . 7 . 9 0 
7 7 4 0 7 7 5 0 0 . 2 3 29 . 0 0 
7 7 5 0 7 7 6 0 0 . 2 9 8 . 9 0 
7 7 6 0 . 7 7 7 0 0 . 2 2 2 3 . 0 0 
7 7 7 0 7 7 8 0 0 . 2 2 7 . 4 8 
7 7 8 0 • 7 79 0 0 . 2 3 8 . 34 
7 7 9 0 . 7 8 0 0 0 . 0 2 • 6 3 . 1 0 
7 7 9 0 7 8 0 0 M i s s i n g 
7 8 0 0 7 810 0 . 2 1 3 4 . 7 0 
7810 . . 7 8 2 0 0 . 2 0 . 1 4 . 4 0 
782 0 7 8 3 0 0 . 1 5 9 . 5 0 
7 8 3 0 . 7 8 4 0 0 . 1 8 1 2 . 9 0 
7 8 4 0 7 8 5 0 0 . 1 7 1 0 . 0 0 
7 8 5 0 7 8 6 0 0 . 1 3 .. 6 . 34 
7 8 6 0 7 8 7 0 0 . 2 0 . 11.00 • • ' 
7 8 7 0 7 8 8 0 ' 0 . 48 0 . 4 1 
7 8 8 0 7 8 9 0 0 . 2 6 '; 8 . 6 4 
7 8 9 0 : 7 9 0 0 0 . 2 6 6 . 2 4 

- 7 8 9 0 7 9 0 0 0 . 2 6 : 6 . 4 0 
7 9 0 0 ' 7 9 1 0 0 . 1 7 . 4 4 . 2 0 

. 7 9 1 0 7 9 2 0 •• 0 . 3 1 1 0 . 3 0 
7 9 2 0 7 9 3 0 0 . 3 2 1 2 . 0 0 
7 9 3 0 7 9 4 0 0 . 2 5 1 8 . 4 0 
7 9 4 0 7 9 5 0 0 . 3 5 5 . 8 2 . 
7 9 5 0 • 7 9 6 0 0 . 4 0 6 . 9 4 
7 9 6 0 7 9 7 0 0 . 4 0 4 . 1 4 
7 9 7 0 7 9 8 0 0 . 4 9 6 . 3 8 
7 9 8 0 . 7 9 9 0 0 . 6 2 1 2 . 4 0 
7 9 9 0 8 0 0 0 . '. 0 . 8 1 . ' 4 . 5 0 



- 3 -

FROM TO CARBONATE ORGANIC S 

( F E I : T ) CARBON 
% . 

ELEMENTAL CARBON 
• % 

* 7 9 9 0 8 0 0 0 0 . 7 8 . 4 / 4 9 
8 0 0 0 8 0 1 0 0 . 6 7 4 . 8 0 
8 0 1 0 8 0 2 0 0 . 6 4 0 . 3 0 
8 0 2 0 8 0 3 0 0 . 7 0 • 3 . 5 2 . 
8 0 3 0 8 0 4 0 . 0 . 7 0 : 2 . 9 2 
8 0 4 . 0 8 0 5 0 0 . 5 5 2 . 7 2 
8 0 5 0 8 0 6 0 0 . 6 2 , 2 . 5 2 
8 0 6 0 ' 8 0 7 0 0 . 6 5 : 2 . 3 5 
8 0 7 0 8 0 8 0 0 . 6 1 . 2 . 6 6 
8 0 8 0 . 8 0 9 0 0 . 6 2 3 . 8 4 

. 8 0 9 0 8 1 0 0 0 . 6 7 2 . 4 6 
* 8 0 9 0 8 1 0 0 0 . 6 3 2 . 4 8 

8 1 0 0 8 1 1 0 0 . 6 8 3 . 5 2 
. 8 1 1 0 • 8 1 2 0 0 . 6 9 . 3 . 0 8 ; : . 

8 1 2 0 8 1 3 0 0 . 8 6 5 . 0 0 
8 1 3 0 8 1 4 0 0 . 9 0 - 4 . 2 0 
8 1 4 0 8 1 5 0 0 . 8 5 4 . 0 0 
8 1 5 0 8 1 6 0 0 . 8 8 1 0 . 0 0 
8 1 6 0 . 8 1 7 0 . 1 . 0 9 2 . 7 8 
8 1 7 0 8 1 8 0 1 . 5 0 2 . 8 2 
8 1 8 0 8 1 9 0 . 1 . 3 8 2 . 8 8 . , 
8 1 9 0 8 2 0 0 1 . 4 1 2 . 6 6 
8190 8 2 0 0 • 1 . 4 1 . 2 . 8 8 
8 2 0 0 . 8 2 1 0 1 . 6 2 3 . 0 6 

. 8 2 1 0 8 2 2 0 • 1 . 7 1 • 2 . 3 8 . 
8 2 2 0 8 2 3 0 . 0 . -80 ' 1 . 3 0 
8 2 3 0 8 2 4 0 1 . 1 1 1 . 9 3 
8 2 4 0 8 2 5 0 1 . 3 5 2 . 2 2 
8 2 5 0 8 2 6 0 0 . 8 7 , 0 . 9 7 
8 2 6 0 . 8 2 7 0 0 . 7 4 0 . 9 6 
8 2 7 0 8 2 8 0 1 . 1 8 . • 1 . 3 6 
8 2 8 0 8 2 9 0 1 . 3 3 1 . 8 6 
8 2 9 0 . 8 3 0 0 1 . 9 0 1 . 5 6 

- 8 2 9 0 • 8 3 0 0 . 1 . 9 0 1 . 6 3 
8 3 0 0 . 8 3 1 0 2.0 2' 1 . 9 4 ' 

. ' 8 3 1 0 . 8 3 2 0 0 . 5 3 0 . 7 2 
8 3 2 0 8 3 3 0 0 . 5 2 6 . 4 8 
8 3 3 0 8 3 4 0 0 . 5 5 2 . 7 2 
8 3 4 0 • 8 3 5 0 0 . 7 4 ' 6 . 3 6 
8 3 5 0 8 3 6 0 0 . 9 1 4 . 8 4 
8 3 6 0 8 3 7 0 0 . 8 0 2 . 4 8 

. 8 3 7 0 8 2 8 0 • 0 . 9 5 : 7 . 8 4 
8 3 8 0 • '8 3 9 0 0 . 7 4 : 3 . 7 0 
8 3 9 0 8 4 0 0 0 . 8 6 3 . 6 0 
8 3 9 0 8 4 0 0 • 0 . 8 2 3 . 7 4 . 

. 8 4 0 0 8 4 1 0 0 . 8 0 4 . 6 0 
8 4 1 0 8 4 2 0 . 0 . 8 1 6 . 1 0 

' 8 4 2 0 8 4 3 0 ' 0 . 2 1 6 1 . 1 0 



B I G LAKE NO. 2 3 

FROM TO CARBONATE ORGANIC £ 
( F E E T ) CARBON ELEMENTAL CARBON 

. % % 

7 3 6 0 7 3 7 0 1 . 2 9 0 . 5 1 
7 3 7 0 7 3 8 0 1 . 0 5 0 . 7 7 

. 7 3 8 0 . 7 3 9 0 1 . 1 2 .. 0 . 5 7 
7 3 9 0 7 4 0 0 1 . 4 7 0 . 6 2 
7 4 0 0 7 4 1 0 1 . 2 7 0 . 5 2 • 
7 4 1 0 7 4 2 0 1 . 3 1 0 . 5 3 

" 7 4 1 0 7 4 2 0 1 . 3 3 0 . 4 3 " 
7 4 2 0 7 4 3 0 1 . 2 8 0 . 7 0 
7 4 3 0 7 4 4 0 1 . 1 2 - 0 . 3 8 
7 4 4 0 7 4 5 0 1 . 1 1 : 0 . 6 1 
7 4 5 0 • 7 4 6 0 ' 1 . 1 1 • 1 . 1 2 
7 4 6 0 7 4 7 0 1 . 0 8 0 . 4 4 
7 4 7 0 . 7 4 8 0 . 1 . 3 2 0 . 5 1 . 
7 4 8 0 7 4 9 0 1 . 0 7 0 . 7 6 
7 4 9 0 7 5 0 0 0 . 9 6 0 . 5 3 
7 5 0 0 7 5 1 0 0 . 5 7 0 . 5 5 
7 5 1 0 . 7 5 2 0 1 . 0 0 . . 0 . 0 5 

• 7 5 2 0 7 5 3 0 1 . 4 9 0 . 5 6 
7 5 3 0 7 5 4 0 0 . 6 8 0 . 5 3 
7 5 4 0 7 5 5 0 ' 1 . 1 3 0 . 8 0 
7 5 5 0 , 7 5 6 0 0 . 8 8 1 . 3 0 
7 5 6 0 7 5 7 0 0 . 8 7 0 . 7 1 
7 5 7 0 • 7 5 8 0 0 . 9 6 • 0 . 8 3 
7 5 8 0 - 7 5 9 0 0 . 4 9 1 2 . 0 8 
7 5 0 0 . 7 6 0 0 0 . 6 1 . 7 . 8 0 : 
7 6 0 0 7 6 1 0 0 . 4 6 3 . 1 8 
7 6 1 0 7 6 2 0 0 . 1 0 4 . 9 6 
7 6 2 0 7 6 3 0 0 . 3 4 2 . 9 9 
7 6 3 0 7 6 4 0 : 0 . 5 0 1 8 I 5 6 
7 6 4 0 7 6 5 0 0 . 1 8 3 5 . 5 9 

• 7 6 5 0 7 6 6 0' 0 . 2 0 5 7 . 1 5 
7 6 6 0 7 6 7 0 0 . 1 1 ; 5 2 . 2 4 
7 6 7 0 7 6 8 0 0 . 3 9 1 0 . 4 9 
7 6 8 0 7 6 9 0 0 . 4 4 6 . 0 2 
7 6 9 0 . 7 7 0 0 0 . 3 1 1 0 . .58 

- 7 6 9 0 7 7 0 0 0 . 4 0 9 . 5 5 
7 7 0 0 . 7 7 1 0 0 . 2 0 . 1 0 . 3 5 
7 7 1 0 7 7 2 0 0 . 2 5 1 9 . 4 0 
7 7 2 0 7 7 3 0 0 . 3 8 6 2 . 1 1 
7 7 3 0 7 7 4 0 0 . 3 7; ; 2 5 . 5 5 
7 7 4 0 7 7 5 0 0 . 2 2 3 2 . 0 6 
7 7 5 0 7 7 6 0 0 . 2 5 • 2 3 . 3 9 
7 7 6 0 7 7 7 0 0 . 1 1 . . 2 8 . 6 3 
7 7 7 0 7 7 8 0 0 . 1 5 ' . : 1 0 . 1 6 
7 7 8 0 7 7 9 0 . 0 . 1 7 ' 2 2 . 75 
7 7 9 0 7 8 0 0 0 . 1 8 8 . 5 1 
7 8 0 0 ' 7 8 1 0 0 . 1 5 , 1 9 . 0 4 
7 8 0 0 ' 7 8 1 0 0 . 1 5 2 5 . 2 9 
7 8 1 0 -' 7 8 2 0 0 . 1 8 1 0 . 2 9 
7 8 2 0 7 8 3 0 0 . 1 5 5 . 2 0 
7 8 3 0 . 7 8 4 0 0 . 0 9 , 4 6 . 9 2 
7 8 4 0 7 8 5 0 • 0 . 1 6 1 3 . 4 7 -
7 8 5 0 7 8 6 0 0 . 0 7 5 . 2 4 



- 2 -

FROM - TO CARBONATE ORGANIC S 
(FE] ET) CARBON % .. ELEMENTAL CARBON % 

7 8 6 0 7 8 7 0 0 . 04 . . 1 4 . 5 1 
78.70 7 8 8 0 0 . 1 0 : 7 . 8 5 • 
7 8 8 0 7 8 9 0 0 . 1 4 4 . 2 6 

. 7 8 9 0 .7900 . 0 . 0 6 3 . 5 5 
7 9 0 0 7 9 1 0 . 0 . 0 7 5 0 . 2 6 
7 9 1 0 79 20 0 . 2 6 : ' 9 . 4 4 
7 9 2 0 7 9 3 0 . 0 . 1 3 1 4 . 0 1 

' 7 9 3 0 7 9 4 0 0 . 3 7 1 0 . 4 9 
7 9 4 0 - 7 9 5 0 0 . 2 8 8 . 8 4 , . . . 
7 9 5 0 7 9 6 0 - 0 . 2 0 . 1 0 . 1 8 
7 9 6 0 7 9 7 0 0 . 0 7 4 . 7 8 
7 9 7 0 7 9 8 0 0 . 1 1 2 3 . 2 4 
7 9 8 0 7 9 9 0 0 . 1 3 3 3 . 5 1 
7 9 9 0 8 0 0 0 0 . 2 9 6 . 8 1 
8 0 0 0 8 0 1 0 0 . 3 1 • 6 . 8 2 
8 0 1 0 , 80 20 . 0 . 2 5 5 . 0 1 
8 0 2 0 80 30 • 0 . 2 0 9 . 2 5 
80 30 8 0 4 0 0 . 2 3 1 5 . 8 8 
8 0 4 0 • 8 0 5 0 1 . 4 5 : 6 . 4 9 . 
8 0 5 0 8 0 6 0 0 . 7 2 1 4 . 7 0 
8 0 6 0 . • 8 0 7 0 0 . 6 3 ' 1 1 . 5 4 
8 0 7 0 8 0 8 0 0 . 9 6 1 2 . 6 5 . . . 
8 0 8 0 8 0 9 0 0 . 8 2 2 . 8 9 
8 0 9 0 8 1 0 0 6 . 6 2 ; 1 1 . 8 3 
8 1 0 0 8 1 1 0 0 . 6 8 5 . 8 3 
8 1 1 0 8 1 2 0 0 . 72 5 . 5 0 
8 1 2 0 8 1 3 0 0 . 6 3 2 . 4 9 
8 1 3 0 8 1 4 0 1 . 0 0 2 . 7 0 
8 1 4 0 8 1 5 0 0 . 6 1 1 . 9 0 
8 1 5 0 8 1 6 0 0 . 4 0 1 . 0 7 
8 1 6 0 8170" 0 . 6 6 1 . 3 1 
817.0 8 1 8 0 0 . 8 3 0 . 8 7 
8 1 8 0 8 1 9 0 0 . 8 2 1 . 6 9 

- 8 1 8 0 8 1 9 0 1 . 3 3 2 . 1 3 
8 2 0 0 8 2 1 0 . 1 . 1 0 . 2 . 2 9 
8 2 1 0 . 8 2 2 0 1 . 3 8 2 . 8 3 
8 2 2 0 8 2 3 0 1 . 2 8 2 . 6 7 
8 2 3 0 8 2 4 0 1 . 5 1 2 . 2 4 
8 2 4 0 8 2 5 0 1 . 4 1 2 . 5 2 
8 2 5 0 8 2 6 0 1 . 2 6 2 . 2 9 
8 2 6 0 8 2 7 0 1 . 2 1 , 2 . 3 2 
8 2 7 0 8 2 8 0 0 . 8 8 2 . 6 4 

. 8 2 8 0 8 29 0 1 . 5 6 2 . 4 6 
8 2 9 0 8 3 0 0 1 . 3 6 2 . 7 2 
8 30 0 8 3 1 0 1 . 3 7 2 . 5 2 
8 3 1 0 8 3 2 0 . 1 . 2 7 . . 2 . 6 6 
8 3 2 0 : 8 3 30 1 . 2 7 2 . 9 5 
8 3 3 0 8 3 4 0 1 . 4 1 •. 2 . 7 3 , 
8 3 4 0 8 3 5 0 1 . 6 2 : 2 . 1 6 

- 8 34 0 8 3 5 0 1 . 6 2 " 2 . 4 6 
8 3 5 0 8 3 6 0 1 . 3 6 • 2 . 5 7 
8 3 6 0 8 3 7 0 1 . 7 7 ; 2 . 5 7 
8 3 7 0 8 3 8 0 1 . 2 4 : 2 . 4 4 



- 3 -

FROM ..TO 
(FEET) 

CARBONATE 
.CARBON 

% 

ORGANIC £ 
ELEMENTAL CARBON % 

8380 
8390 
8400 
8410 
8420 
8430 
8440 
8450 
8460 

8390 
8400 
8410 
8420 
8430 
8440 
8450 
8460 
8470 

1 . 5 7 
1 . 4 4 
0 . 84. 
0 . 47 
0 . 57 
0.7.7 
0 . 36 
0 .94 
0 . 81 

1 .92 
2 , 
1:. 
1, 
1, 
1, 
1, 
3, 
2 , 

16 
76 
05. 
53 
31 
52 
12 
69 



NARCOONOWIE NO. 1 

FROM TO CARBONATE. ORGANIC & 
(FEl ET) CARBON % ELEMENTAL CARBON % 

5 4 4 4 5 4 7 0 0 . 0 9 ' 1 . 3 8 
5 4 7 0 . 5 4 8 0 0 . 1 3 1 . 5 1 
5 4 8 0 5 4 9 0 0 . 1 1 0 . 7 9 . 

. 5 4 9 0 5 5 0 0 0 . 1 8 0 . 9 8 
, * 5 4 9 0 5 5 0 0 .. 0 . 2 5 0 . 7 9 

5 5 0 0 5 5 1 0 '. 0 . 8 0 0 . 8 2 
5 5 1 0 5 5 2 0 0 . 8 6 0 . 6 4 
5 5 2 0 . 5 5 3 0 0 . 4 5 9 . 0 2 
5 5 3 0 5 5 4 0 0 . 4 8 8 , 4 4 
5540. 5 5 5 0 0 . 76 4 . 6 4 • -
5 5 5 0 5 5 6 0 . 0 . 6 1 1 1 . 6 • 
5 5 6 0 5 5 7 0 0 . 7 5 5 . 4 6 

. 5 5 7 0 5 5 8 0 0 . 6 1 6 . 1 2 
55 80 . 5 5 9 0 0 . 7 6 3 . 7 0 
5 5 9 0 . 5 6 0 0 . 0 . 8 1 ' 3 . 0 4 • 

* 5 5 9 0 .5600 0 . 7 6 3 . 0 6 
5 6 0 0 5 6 1 0 .'• 0 . 7 7 2 . 9 8 

. 5 6 1 0 . 5 6 2 0 0 . 9 1 5 6 . 5 
5 6 2 0 5 6 3 0 0 . 3 6 4 9 . 8 
5 6 3 0 5 6 4 0 0 . 3 4 ' 2 3 . 1 
5 6 4 0 5 6 5 0 1 . 6 3 3 . 8 6 
5 6 5 0 5 6 6 0 0 . 2 4 2 4 . 2 
5 6 6 0 . - 5 6 7 0 0 . 4 7 ' 7 . 2 6 

/• 56 70 5 6 8 0 0 . 3 9 8 . 4 0 . 
56 80 , 5 6 9 0 ' 0 . 1 4 2 . 6 8 
5 6 9 0 5 7 0 0 0 . 0 6 8 . 6 0 

' . * 5 6 9 0 5700 . 0 . 2 9 8 . 2 5 
5 7 0 0 5 7 1 0 0 . 0 9 3 7 . 7 
5 7 1 0 5 7 2 0 0 . 0 7 14 . 1 
5 7 2 0 5 7 3 0 0 . 0 7 1 9 . 5 
5 7 3 0 5 7 4 0 0 . 0 7 4 . 3 5 
5 7 4 0 5 7 5 0 0 . 0 5 2 . 5 6 

. 5 7 5 0 5 7 6 0 0 . 6 5 2 . 6 2 
5 7 6 0 5 7 7 0 0 . 1 4 4 . 2 0 
5 7 7 0 5 7 8 0 0 . 7 5 3 . 4 4 

. 5 7 8 0 5 7 9 0 0 . 8 4 2 . 2 6 
5 7 9 0 5 80 0 1 . 4 7 2 . 3 8 

" 5 7 9 0 ". 5 8 0 0 1 . 4 4 2 . 4 8 
5 8 0 0 5 8 1 0 • 1 . 1 4 , 2 . 4 4 
5 8 1 0 5 8 2 0 0 . 9 3 1 . 8 3 
5 8 2 0 5 8 3 0 0 . 36 2 . 7 8 
5 8 3 0 . 5 8 4 0 0 . 6 0 1 0 . 7 
5 8 4 0 5 8 5 0 0 . 6 4 2 . 8 5 
5 8 5 0 5 8 6 0 . 0 . 76 2 . 0 8 

' 5 8 6 0 5 8 7 0 . 0 . 7 3 4 . 4 4 
- 5 8 7 0 5 8 8 0 0 . 4 3 18 . 7 

5 8 8 0 5 8 9 0 0 . 5 5 3 . 5 6 
5 8 9 0 . 5 9 0 0 0 . 5 4 2 . 0 0 

- 5 8 9 0 5.900 0 . 5 5 1 . 9 3 
. 5 9 0 0 5 9 1 0 0 . 5 8 2 . 7 2 

5 9 1 0 ' 5 9 2 0 0 . 6 7 2 . 6 4 
5 9 2 0 5 9 3 0 0 . 7 1 1 . 8 3 
5 9 3 0 59.40 0 . 8 3 2 . 5 4 



- 2 -

FROM TO CARBONATE ORGANIC £ 
(FEI ET) CARBON % ELEMENTAL CARBON % 

5 9 4 0 5 9 5 0 0 . 9 8 1 . 9 9 
5 9 5 0 ' 5 9 6 0 1 . 6 4 1 . 9 6 
5 9 6 0 . - ' 5 9 7 0 - 0 . 8 2 1 . 8 4 
5 9 7 0 5 9 8 0 0 . 9 4 1 . 7 4 
5 9 8 0 5 9 9 0 1 . 4 9 2 . 0 6 
5 9 9 0 . ••' 6 0 0 0 1 . 2 5 2 . 0 6 

* 5 9 9 0 6 0 0 0 1 . 3 0 2 . 0 0 
6 0 0 0 6 0 1 0 1 . 4 2 2 . 0 6 
6 0 1 0 6 0 2 0 1 . 2 0 2 . 3 2 
6 0 2 0 6 0 3 0 0 . 9 1 2 . 6 2 
6 0 3 0 . 6 0 4 0 0 . 9 4 2 . 6 9 
6 0 4 0 6 0 5 0 0 . 8 1 . - 2 . 5 8 
6 0 5 0 6 0 6 0 0 . 5 2 2 . 9 2 ' 
6 0 6 0 60.70 0 . 4 5 3 . 9 4 
6 0 7 0 6 0 7 7 0 . 6 9 4 ; 48 
6 0 7 7 6 0 9 0 M i s s i n g : • 
6 0 9 0 6 1 0 0 - ii 
6 1 0 0 6 1 1 0 • it 
6 1 1 0 6 1 2 0 » 
6 1 2 0 6 1 3 0 II 

6 1 3 0 6 1 4 0 II 

.6140 6 1 5 0 II 
6 1 5 0 6 1 6 0 0 . 3 9 1 . 7 6 
6 1 6 0 6 1 7 0 0 . 4 9 1 . 3 9 
6 1 7 0 6 1 8 0 0 . 6 4 1 . 0 6 
6 1 8 0 6 1 9 0 0 . 7 2 ^ 0 . 8 3 
6 1 9 0 6 2 0 0 1 . 0 1 0 . 7 4 

" 6 1 9 0 6 2 0 0 0 . 9 4 0 . 8 5 



TOOLACHEE NO. 1 

FROM TO CARBONATE ORGANIC £ 
(FE ET) CARBON 

' % 

ELEMENTAL.CARBON 
% 

5 6 5 0 . 5 6 6 0 0 . 1 7 • . 1 . 1 5 
5 6 6 0 56 70 0 . 2 0 2 . 4 0 
5 6 7 0 5 6 8 0 . 0 . 2 1 " 2 . 5 8 . 
5 6 8 0 5 6 9 0 0 . 2 7 2 . 36 

- 5 6 9 0 5 7 0 0 0 . 1 9 1 . 6 9 
* 5 6 90 5 7 0 0 0 . 1 9 1 . 7 1 

. 5 7 0 0 5 7 1 0 : 0 . 2 1 1 . 5 2 
5 7 1 0 5 7 20 o . o 7 : 1 . 1 8 . • . . . 
5 7 2 0 5 7 3 0 0 . 1 5 2 2 . 3 
5730 . 5 7 4 0 0 . 5 0 1 5 . 7 

. 5 7 4 0 5 7 5 0 • 0 . 1 9 1 2 . 5 2 
5 7 5 0 .. .5 7 6 0 0 . 1 8 9 . 4 0 

' 5 7 6 0 ' 5 7 7 0 0 . 2 4 • 1 4 . 6 6 
• 5 7 7 0 5 7 80 1 . 1 2 • . • ' • • 1 . 6 3 ' 

5 7 8 0 5 7 9 0 . 0 . 1 7 1 . 9 1 
5790 . 5 8 0 0 0 . 1 8 : 1 . 7 5 

• * 5 7 9 0 : 5 8 0 0 0 . 3 9 : 1 . 4 6 
5 8 0 0 . 5 8 1 0 0 . 1 7 1 . 4 2 . 
5 8 1 0 5 8 2 0 0 . 1 8 1 . 2 9 
5 8 2 0 5830 . 0 . 2 3 • 1 . 3 2 

- 5 8 3 0 . 5 8 4 0 0 . 1 9 1 . 2 6 
: 5 8 4 0 5 8 5 0 0 . 1 7 1 . 2 4 

58 5 0 5 86 0 0 . 2 2 1 . 3 3 
5 8 6 0 . 5 8 7 0 0 . 1 9 1 . 2 3 
5 8 7 0 5 8 8 0 0 . 1 9 . 1 . 2 2 
5 8 8 0 5 8 9 0 0 . 3 3 1 . 4 7 
5 8 9 0 5 9 0 0 0 . 2 9 1 . 3 3 

* 5 8 9 0 . 5 9 0 0 : 0 . 3 3 1 . 3 1 
'5900 5 9 0 8 . 0 . 2 8 3 3 . 1 

. . 5 9 0 8 5 9 2 0 , 0 . 4 7 .. . 7 . 0 6 
- 5 9 2 0 5 9 30 0 . 3 3 6 . 2 6 

5 9 3 0 5 9 4 0 0 . 4 3 3 . 9 0 
59.40 . 5 9 5 0 0 . 2 9 6 . 2 8 
5 9 5 0 5 9 6 0 0 . 4 0 4 . 4 4 

. 5 9 6 0 5 9 70 ' 0 . 30 - ' " 5 . 9 4 
5 9 7 0 5 9 80 0 . 0 5 - 9 . 2 2 

.5 9 80 5 9 9 0 0 . 4 0 3 . 5 0 -
• 5 9 9 0 6 0 0 0 0 . 6 2 4 . 3 6 
- 5 9 9 0 6 0 0 0 : 0 . 6 2 4 . 1 4 . 

6 0 0 0 6 0 1 0 0 . 56 6 . 7 0 
6 0 1 0 6.0 20 . 0 . 6 2 6 . 0 4 
6 0 2 0 . 6 0 3 0 0 . 4 3 3 5 . 3 

. 6 0 3 0 . 6 0 4 0 0 . 6 2 1 9 . 0 
6 0 4 0 6 0 4 3 m i s s i n g 
6 0 4 3 6 0 5 8 0 . 4 6 0 . 1 8 

. ' 6 0 5 8 6 0 6 8 o : i 6 . , 0 . 1 3 
6 0 6 8 : 6 0 7 4 0 . 0 2 ' 3 2 . 5 
6 0 7 0 . ' 6 0 8 0 0 . 37 8 . 76 
6 0 8 0 6 0 9 0 0 . 4 7 •••.. 5 . 0 5 
6 0 9 0 . 6 1 0 0 0 . 5 6 7 . 3 0 

5'{60 9 0 • 6 1 0 0 . 0 . 5 9 7 . 4 2 
6 1 0 0 6 1 1 0 0 . 5 8 8 . 1 4 
6 1 1 0 6 1 2 0 0 . 4 6 : 8 . 9 4 



- 2 -

FROM TO ' CARBONATE - ORGANIC £ 
(FE ET) CARBON: 

% ELEMENTAL CARBON % 

6 1 2 0 . 6 1 3 0 0 . 2 0 3 . 2 2 
.' 6 1 3 0 . . 6 1 4 0 0 . 2 0 , 3 . 3 6 

6 1 4 0 • 6 1 5 0 ; ' 0 . 0 5 , 2 . 1 2 
6 1 5 0 6 1 6 0 - .. 0 . 2 0 2 . 1 4 
6 1 6 0 6 1 7 0 0 . 2 0 . •V 3 . 7 6 

• 6 1 7 0 6 1 8 0 0 . 2 0 , 3 . 5 6 
6 1 8 0 6 1 9 0 0 . 2 1 59 . 4 
6 1 9 0 6 2 0 0 ; 0 . 33 1 7 . 6 

* 6 1 9 0 6 2 0 0 0 . 3 3 1 7 . 6 
6 20 0 . 6 2 1 0 0 . 3 1 1 9 . 0 
6210- 6 2 20 0 . 3 0 9 . 6 6 
6 2 2 0 6 2 30 0 . 2 3 3 7 . 2 
6 2 3 0 6 2 4 0 0 . 3 1 , 1 0 . 4 ' 
6 2 4 0 6 2 5 0 0 . 1 4 • 2 4 . 3 
6 2 5 0 • 6 2 6 0 0 . 1 5 ' 6 . 5 8 

• 6 2 6 0 6 2 70 , 0 . 2 4 . : 1 0 . 5 
6 2 7 0 6 2 8 0 . 0 . 2 4 : 1 7 . 5 
6 2 8 0 6 2 9 0 0 . 3 2 16 . 7 

. ' 6 2 9 0 6 3 0 0 0 . 2 7 . 8 . 9 4 
* 6 2 9 0 6 3 3 0 0 . 1 7 ; 8 . 9 4 

6 3 0 0 6 3 1 0 0 . 4 0 0 . 8 6 
6 3 1 0 6 3 2 0 0 . 5 8 4 . 7 8 
6 3 2 0 - 6 3 3 0 0 . 1 9 1 0 . 3 
6 3 3 0 . 6 3 4 0 0 . 2 4 - . 7 . 7 6 ' 

' 6 3 4 0 6 3 5 0 0 . 5 1 ! 2 . 86 
6 3 5 0 ' 6 3 6 0 0 . 6 5 4 . 0 0 

• 6 3 6 0 6 3 7 0 0 . 5 8 4 . 9 8 
6 3 7 0 6 3 8 0 0 . 6 3 : 4 . 5 6 
6 3 80 / 6 3 9 0 0 . 9 4 ; 3 . 0 8 • 
6 39 0 6 4 0 0 1 . 38 4 . 4 2 • 

*6 3 9 0 : 6 4 0 0 1 . 0 1 . 5 . 4 2 
64 0 0 6 4 1 0 1 . 2 5 ; 3 . 1 8 
6 4 1 0 6 4 2 0 1 . 3 . 2 -i. 4 . 5 8 ' 

; 6 4 2 0 6 4 3 0 1 . 1 9 4 . 6 0 
64 30 6 4 4 0 1 . 0 - 7 " 5 . 2 6 
6 4 4 0 . 6 4 5 0 . 1 . 2 7 4 . 4 8 . . . 
6 4 5 0 . 6 4 6 0 1 . 7 1 S 2 . 5 0 
64 6 0 6 4 7 0 1 . 4 4 V • 4 . 6 0 
6 4 7 0 64 82 . 1 . 2 3 3 . 2 0 
6 4 8 2 6 4 9 0 0 . 2 6 1 . 9 5 
6 4 9 0 64 9 5 0 . 1 7 3 . 2 6 ' 
6 4 9 5 6 5 1 0 1 . 0 6 ; .' 5 . 7 0 

- 6 4 9 5 " 6 5 1 0 1 . 0 8 5 . 7 2 
6 5 1 0 6 5 2 0 0 . 8 7 4 . 1 0 
6 5 2 0 6 5 3 0 0 . 38 2 . 6 4 ' 
6 5 3 0 . 6 5 4 0 " , 0 . 34 ' 3 . 3 4 
6 5 4 0 6 5 5 0 0 . 6 9 ; 4 . 0 4 

. 6 5 5 0 6 5 6 0 0 . 44 • 3 . 8 0 ' 
6 5 6 0 6 5 7 0 0 . 4 3 ; 1 3 . 8 

' 6 5 7 0 "6 5 80 0 . 47: - 5 . 9 0 
6 5 8 0 6 5 9 0 0 . 5 6 : 3 . 5 6 
6 5 9 0 6 6 0 0 0 . 5 3 2 . 6 4 

* 6 5 9 0 6 6 0 0 0 . 5 2 2 . 8 0 
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TOOLACHEE NO. 3 
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FROM 
( 

5 7 4 0 
5 7 5 0 
5 7 6 0 
5 7 7 0 
5 7 8 0 
5 7 9 0 
5 7 9 0 
5 8 0 0 
5 8 1 0 . 
5 8 2 0 
5 8 3 0 
5 84 0 
5 8 5 0 
5 8 6 0 
5 8 7 0 
5 8 8 0 
5 89 0 

• 5 8 9 0 
5 9 0 0 
5 9 1 0 
5 9 2 0 
5 9 3 0 
5 9 4 0 
5 9 5 0 
5 9 6 0 
5 9 7 0 
5 9 8 0 
5 9 9 0 
5 9 9 0 
6000 
6010 
6020 
6 0 3 0 
6 0 4 0 
6 0 5 0 
6060 
6 0 7 0 
6080 
6 0 9 0 

"6090 
6100 
6110 
6120 
6 1 3 0 
6 1 4 0 
6 1 5 0 
6160 
6 1 7 0 
6180 
6 1 9 0 

* 6 1 9 0 
6200 

TOOLACHEE NO. 
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FROM . I TO CARBONATE .ORGANIC 8 

(FEE T) CARBON 
% . 

ELEMENTAL CARBON % 

7 1 6 0 7 1 7 0 1 . 0 2 2 . 1 0 
7 1 7 0 . 7 1 8 0 . M i s s i n g 
7 1 8 0 7 1 9 0 0 . 8 3 . . 10 . 1 
7 1 9 0 . 7 2 0 0 . 0 . 9 0 . 5 . 9 0 
7 2 0 0 - 7 2 1 0 1 . 1 5 5 . 7 0 
7 2 1 0 7 2 2 0 1 . 4 1 ' 9 . 2 8 

. 7 2 2 0 7 2 3 0 1 . 1 9 2 . 4 4 
. 7 2 3 0 7 2 4 0 M i s s i n g 

7 2 4 0 7 2 5 0 " 

7 2 5 0 7 2 6 0 it 
7 2 6 0 7.270 ii 
7 2 7 0 7 2 8 0 1 . 0 8 4 . 1 0 
7 2 8 0 7 2 9 0 2 . 2 5 4 . 5 6 

. 7 2 9 0 7 3 0 0 • 1 . 0 6 7 . 1 0 
* 7 2 9 0 7 3 0 0 1 . 0 8 8 . 1 2 

7 30.0 7 3 1 0 1 . 1 2 5 . 4 6 
7 3 1 0 7 3 20 < 1 . 0 8 . 3 . 3 2 

• 7 3 2 0 7 3 3 0 1 . 7 6 • 4 . 2 0 
• 7 3 30 7 3 4 0 0 . 9 6 4 . 1 2 
• 7 3 4 0 7 3 5 0 M i s s i n g 

7 3 5 0 7 3 6 0 II 

7 36 0 7 3 7 0 II 
7 3 7 0 ' 7 3 8 0 0 . 3 5 4 . 7 2 
7 3 80 7 3 9 0 0 . 2 7 1 . 6 4 

. * 7 3 8 0 7 3 9 0 • 0 . 2 6 1 . 7 5 
7 3 9 0 . 7 4 0 0 M i s s i n g 
7 4 0 0 7 4 1 0 II 

I 
7 4 1 0 74 2 0 0 . 4 7 2 . 2 8 ' 

' 7 4 2 0 74 3 0 0 . 4 4 1 2 . 2 4 
7 4 3 0 7 4 4 0 0 . 36 . , 7 . 6 6 
7 4 4 0 7 4 5 0 0 . 30 1 9 . 5 . 

. 7 4 6 0 74 70 0 . 32 18 . 7 
7 4 7 0 . 74 80 0 . 2 6 3 . 4 4 
7 4 8 0 7 4 9 0 0 . 2 5 3 . 5 0 
7 4 9 0 7 5 0 0 0 . 3 1 4 . 2 4 

- 7 4 9 0 75 00 0 . 3 1 3 . 9 2 
. 750.0 7 5 1 0 0 . 2 5 1 . 6 8 

7 5 1 0 • 7 5 2 0 0 . 3 2 1 . 7 8 
7 5 2 0 7 5 3 0 0 . 34 1 . 8 8 
7 5 3 0 75 40 0 . 1 7 9 . 1 8 
7 5 4 0 . 75 50 0 . 3 8 . 7 . 2 4 ' 

• 7 5 5 0 7 5 6 0 0 . 2 9 • 2 4 . 2 
75 6 0 7 5 7 0 . 0 . 6 1 4 . 1 8 
7 5 7 0 7 5 8 0 0 . 6 9 4 . 9 4 

' 7 5 8 0 7 5 9 0 0 . 5 1 6 . 5 8 
7 5 9 0 7 6 0 0 0 . 4 3 2 . 9 8 

" 7 5 9 0 7 6 0 0 0 . 4 6 i 3 . 1 8 
.7600 7 6 1 0 0 . 1 4 1 . 8 9 
7 6 1 0 7 6 2 0 0 . 1 0 8 . 2 6 
7 6 2 0 . 7 6 3 0 0 . 2 2 . 1 2 . 2 
. 7 6 3 0 7 6 4 0 0 . 3 7 3 . 1 3 



FROM - I TO 
(FEET) 

CARBONATE 
• CARBON 

% 
ORGANIC S 

ELEMENTAL CARBON 
0. 

7640 7650 
76 50 7660 
7660 76 70 
7670 7680 
76 80 7690 
7690 7700 

-7690 : 7700 
7700 .7710 
7710 7720 
7720 . 7730 
7730 7740 
7740 7750 
7750 776 0 
7760 7770 
7770 7780 
7 780 7790 
7790 7800 

-7790 7800 
7800 '.. 7810 
7810 ' 7820 
7820 7830 
7830 7835 

0 . 1 4 ' 
M i s s i n g 

•15 . 1 

0 .16 3 .94 
0 .22 2 .86 
0 . 2 1 : 2 . 9 8 
0 . 2 5 4 . 4 4 
0 . 36 6 .04 

• 0 . 3 8 30 .7 
0 . 5 3 7 .74 
0 . 3 8 17.6. 
1 . 0 3 1 1 . 3 
0 . 5 8 6 . 0 8 
0 . 74 9 .06 
0 . 4 3 : 12 .0 
0 . 5 5 8 .96 
0 . 5 3 . 9 .02 
0 . 6 3 . 5 .70 
0 .57 5 .6 8 
0 . 6 8 ' 5 .66 
0 . 7 2 6 .12 



MUNKARIE NO. 1 

FROM TO CARBONATE . ORGANIC £ 
( F E E T ) . CARBON ELEMENTAL CARBON 

% % 

5 6 0 0 5 6 1 0 0 . 1 3 1 . 1 4 
5 6 1 0 5 6 2 0 0 . 1 9 2 . 5 6 
5 6 2 0 5 6 3 0 0 . 1 2 1 . 0 2 
5 6 3 0 5 6 4 0 . 0 . 0 7 1 . 1 0 
5 6 4 0 5 6 5 0 0 . 0 7 : 0 . 6 2 
5 6 5 0 5 6 6 0 1 . 8 9 0 . 7 2 
5 6 6 0 5 6 7 0 0 . 1 2 0 . 6 7 . 
5 6 7 0 5 6 8 0 0 . 1 8 0 . 74 
5 6 8 0 ' 5 6 9 0 0 . 4 9 , 0 . 4 7 
5 6 9 0 5 7 0 0 . 0 . 7 2 0 . 9 4 
5 6 9 0 5 7 0 0 0". 7 5 1 . 0 2 

1 5 7 0 0 5 7 1 0 0 . 9 0 0 . 7 0 . 
: 5 7 1 0 5 7 2 0 0 . 7 7 : . 0 . 76 

5 7 2 0 5 7 3 0 0 . 9 3 0 . 6 5 
5 7 3 0 5 7 4 0 0 . 6 4 0 . 8 8 
5 7 4 0 5 7 5 0 0 . 9 2 0 . 6 8 
5 7 5 0 : 5 7 6 0 - 0 . 8 8 0 : 6 2 
5 7 6 0 5 7 7 0 1 . 1 5 0 . 4 1 
5770- 5 7 8 0 0 . 9 2 0 . 4 3 
5 7 8 0 5 7 9 0 0 . 8 5 0 . 3 7 
5 7 8 0 , 5 7 9 0 0 . 8 4 : 0 . 4 7 
5 7 9 0 5 8 0 0 0 . 8 7 0 . 4 3 
5 8 0 0 5 8 1 0 0 . 8 8 0 . 4 0 , ' ' 
5 8 1 0 5 8 2 0 0 . 6 5 1 0 . 5 6 
5 8 2 0 5 8 3 0 0 . 6 2 0 . 5 8 
5 8 3 0 5 8 4 0 0 . 7 8 : 0 . 6 4 -•' '• 
5 8 4 0 5 8 5 0 0 . 9 4 ' 0 . 6 3 
5 8 5 0 • 5 8 6 0 . 0 . 8 5 0 . 6 9 . 
5 8 6 0 5 8 7 0 0 . 9 1 - 1 1 . 4 0 
5 8 7 0 5 8 8 0 1 . 0 0 ; 1 8 . 4 5 ' 
5 8 8 0 5 8 9 0 1 . 1 5 : 1 1 . 1 5 
5 8 9 0 5 9 0 0 0 . 7 1 . 4 . 3 8 
5 9 0 0 5 9 1 0 0 . 7 1 4 . 4 2 
5 9 1 0 5 9 2 0 0 . 6 1 ' 8 . 3 0 
5 9 2 0 5 9 3 0 0 . 7 9 ' 4 . 7 4 
5 9 30 5 9 4 0 ' 0 . 6 1 ! 2 . 7 0 
5 9 4 0 . 5 9 5 0 0 . 76 . 8 . 0 5 
5 9 5 0 5 9 6 0 1 . 4 3 2 . 8 0 
5 9 6 0 5 9 7 0 0 . 9 2 2 . 8 8 
5 9 7 0 5 9 8 0 0 . 5 9 2 . 8 3 
5 9 8 0 5 9 9 0 0 . 8 2 . 2 . 1 8 

- 5 9 8 0 5 9 9 0 0 . 7 8 : . 2 . 1 7 
5 9 9 0 6 0 0 0 0 . 6 2 i 2 . 5 0 
6 0 0 0 6 0 1 0 0 . 9 1 . 4 2 . 6 
6 0 1 0 6 0 2 0 3 . 2 1 18 . 9 
6 0 2 0 6 0 3 0 0 . 9 8 7 . 6 5 
6 0 3 0 6 0 4 0 . 1 . 4 3 1 . 8 6 
6 0 4 0 6050 . 0 . 9 0 2 . 8 2 
6 0 5 0 6 0 6 0 2 . 0 5 0 . 5 9 
6 0 6 0 6 0 7 0 1 . 2 3 2 . 9 4 
6 0 6 0 6 0 7 0 1 . 1 6 3 . 3 6 
6 0 7 0 6 0 8 0 2 . 0 2 ; 7 . 3 5 . 
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FROM TO - CARBONATE ORGANIC S 
(FE] ETJ' CARBON . % 

ELEMENTAL CARBON % 

6 0 8 0 6 0 9 0 . 0 . 3 3 • 1 . 8 0 
6 0 9 0 6 1 0 0 1 . 21 ; 3 . 2 0 
6 1 0 0 6 1 1 0 : 0 . 7 1 5 . 3 5 
6 1 0 0 6 1 1 0 0 . 7 5 . 5 . 6 0 
6 1 1 0 6 1 2 0 0 . 6 2 ' 9 . 7 5 • 
6 1 2 0 6 1 3 0 0 . 3 4 1 7 . 0 
6 1 3 0 6 1 4 0 0 . 1 2 1 5 . 3 5 . • 
6 1 4 0 6 1 5 0 0 . 0 9 ' 3 2 . 4 
6 1 5 0 . 6 1 6 0 0 . 2 1 9 . 6 5 
6 1 6 0 6 1 7 0 0 . 3 2 4 . 7 4 
6 1 7 0 6 1 8 0 .. 0 . 6 1 5 . 8 0 
6 1 8 0 6 1 9 0 0 . 4 9 1 5 . 6 5 -
6 1 9 0 . 6 2 0 0 0 . 3 4 42 . 5 
6 2 0 0 6 21.0 0 . 6 4 : 6 . 6 2 
6 2 1 0 6 2 2 0 0 . 39 2 6 . 0 
6 2 2 0 . 6 2 30 0 . 4 3 9 . 9 0 

. . 6 2 3 0 ' 6 2 4 0 0 . 6 0 t 6 . 3 0 
• 6 2 4 0 6 2 5 0 0 . 2 6 , 7 . 0 5 

6 25 0 6 2 6 0 , 0 . 5 5 . 8 . 2 5 
6 2 6 0 6 2 7 0 0 . 5 5 4 . 9 4 
6 2 6 0 6 2 70 0 . 5 6 4 . 9 0 
6 2 7 0 6 2 8 0 0 . 7 1 6 1 . 1 . -
6 2 8 0 6 2 9 0 0 . 8 5 . 7 . 4 0 
6 2 9 0 6 3 0 0 0 . 6 6 . . 6 . 7 0 
6 3 0 0 6 3 1 0 0 . 3 1 2 7 . 9 
6 3 1 0 6 3 2 0 . 0 . 2 0 3 . 6 0 
6 3 2 0 6 3 3 0 0 . 1 4 4 . 1 6 
6 3 3 0 6 3 4 0 0 . 2 3 1 . 3 5 
6 3 4 0 6 3 5 0 0 . 1 2 2 . 0 3 
6 3 5 0 6 3 6 0 - 0 . 0 6 ; 0 . 8 6 . 
6 3 5 0 6 3 6 0 0 . 0 6 0 . 8 9 
6 3 6 0 6 3 7 0 0 . 0 6 0 . 6 5 
6 3 7 0 6 3 8 0 0 . 2 4 2 . 40 
6 3 8 0 6 3 9 0 0 . 9 8 • 2 . 6 4 
6 3 9 0 6 4 0 0 0 . 6 1 3 . 7 8 

- 6 39 0 6 4 0 0 1 . 1 0 3 . 30 
6 4 0 0 6 4 1 0 0 . 9 7 3 . 5 0 
•6410 • 6 4 2 0 0 . 9 3 2 . 8 8 . 
6 4 2 0 6 4 3 0 0 . 70 3 . 5 6 
6 4 3 0 6 4 4 0 0 . 2 7 6 8 . 6 
64.40 6 4 5 0 1 . 2 0 5 . 8 0 
6 4 5 0 6 4 6 0 0 . 6 5 3 . 6 8 
6 4 6 0 6 4 7 0 0 . 9 3 1 3 . 0 1 
6 4 7 0 6 4 8 0 0 . 77 2 . 4 5 
6 4 8 0 . 6 4 9 0 ,' 1 . 1 1 . 2 . 2 5 
6 4 8 0 6 4 9 0 1 . 0 8 2 . 2 3 
6 4 9 0 . 6 5 0 0 0 . 9 3 2 . 7 6 
6 5 0 0 6 5 1 0 1 . 0 6 6 .7 -8 , 
6 5 1 0 6 5 2 0 0 . 89 2 . 3 7 
6 5 2 0 6 5 30 0 . 9 4 • 2 . 6 4 
6 5 3 0 6 5 4 0 1 . 1 2 1 . 6 0 
6 5 40 6 5 5 0 • 1 . 0 6 2 . 1 6 ' . 
6 5 5 0 6 5 6 0 1 . 3 5 ' 2 . 0 7 
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FROM TO . ; ' CARBONATE ORGANIC S 
( FFF.T) CARBON ELEMENTAL CARBON 

% % 

' 6560 .6 570 1 . 32 2 .06 
6570 , 6580 . 1 . 3 8 - 2 . 3 7 

-... 6 5 80 6590 . 1 . 36 1 . 7 5 
* 6 5 8 0 6 59 0 1 . 3 8 1 . 8 3 

6590 6600 1 . 2 9 2 .78 
6600 6610. 1 . 1 1 2 .35 
6610 6620 . 1 . 4 3 . 2 .10 
6620 6630 1 . 6 7 2 . 7 3 
6630 6640 1 . 3 5 3 .02 . 
6640 6650 1 . 4 9 2 . 4 8 
'6650 6660 1 . 6 5 .. 1 . 99 . 
6660 6670 1 . 6 5 1 .96 
6670 66 80 1 . 3 7 2. 35 
6680 66 90 1 . 0 2 2 .52 " 

"6680 6690 1 .02 2 . 3 8 
6690 6700 0 . 8 8 3 . 2 1 1 

6 700 . 6710 ' 0 . 8 2 2 . 39 
6 710 6720 - • 0 . 9 3 2. 37 . 

. 6720 6 7 30 0 . 9 7 2 . 5 4 
6730 6740 . 0 . 8 7 ' 3 .58 
6740 6750 0 . 6 3 2 . 4 8 
6750 6760 0 . 5 1 2 .13 
6760 6770 0 .85 3 .16 

-6 760 6770 0 . 86 3 . 3 1 
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