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G E O L O G I C A L , G E O C H E M I C A L , A N D D I A M O N D D R I L L I N G R E P O R T 

ON T H E E L F G R O U P 

I N T R O D U C T I O N 

The ELF GROUP, t o t a l l i n g 142 u n i t s , was s taked i n e a r l y June, 1978, 
to cover seve ra l moderate l ead-z inc anomalies i n t r i b u t a r i e s of the 
Akie R i ve r and a f l o a t occurrence of h igh-grade s t r a t i f o r m b a r i t e - l e a d -
z inc m i n e r a l i z a t i o n i n E l f Creek. The area i s u n d e r l a i n by a t h i c k success 
ion of Upper Devonian "B lack e l a s t i c s 1 1 , which host p o t e n t i a l l y economic 
l ead-z inc d e p o s i t s on the nearby C i rque and D r i f t p i l e Creek p r o p e r t i e s 
as wel l as the TOM-JASON c l a im groups i n eas te rn Yukon. 

L O C A T I O N A N D A C C E S S 

The ELF GROUP i s l oca ted in the F t . Ware area i n nor thern B r i t i s h 
Co lumbia . The c l a ims cover the south s lope of the Ak ie R i ve r 
v a l l e y between the r i v e r and i n t e r f l u v e r i d g e to the south ( F i g 
ure 1 ) . The cent re of the c l a i m group, l o c a t e d at l a t i t u d e 57° 
124° 42 ' W, i s roughly 35 k i l ome t res on a bear ing of 035 degrees 
from Ak i e Mounta in . 

F i e l d work on the ELF GROUP was conducted w i th a h e l i c o p t e r 
borne program based at P r e tze l Lake, 38 k i l o m e t r e s to the west . 
L o g i s t i c a l support was prov ided by f l o a t equipped f i x e d wing 
a i r c r a f t based at Mackenzie, 250 k i l o m e t r e s to the sou th . 
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PREVIOUS WORK 

P r e l im ina r y g e o l o g i c a l mapping, on a sca le of 1 :10,000, was 
conducted over the e n t i r e c l a i m group i n 1978. The p r e l i m i n a r y 
geochemical program of 140 stream sediment samples and 350 
s o i l s along 8 w ide l y spaced l i n e s was completed dur ing the 
1978 f i e l d season. Nine k i l ome t r e s of chain-saw g r i d was e s t a b l 
ished along two northwest t r end ing base l i n e s and one c ro s s-
l i n e to prov ide c o n t r o l f o r a cha in and compass g r i d between 
Joel and Maclssac Creeks . Approx imate ly 960 s o i l s were taken 
at 50 metre i n t e r v a l s a long the g r i d l i n e s . S i x k i l ome t r e s 
of h o r i z o n t a l loop E.M. survey were conducted i n an attempt 
to r e l a t e e l ec t romagnet i c response to geo log i c u n i t s and p o s s i b l y 
m i n e r a l i z a t i o n . 

CURRENT WORK 

In March, 1979, or thophoto base maps at sca les of 1:5,000 and 
1:10,000 were prepared f o r d e t a i l e d work on the c l a i m group. 
During the per iod May 15 to October 15, 1979, a base camp was 
e s t a b l i s h e d at P r e t z e l Lake and a d e t a i l e d mapping program, 
on s ca l e s of 1:5,000 and 1:10,000 was i n i t i a t e d on the ELF 
C l a ims . The anomalies o u t l i n e d i n 1978 were f o l l owed up and 
the ELF showing was d i s cove red as a source of the spec t a cu l a r 
f l o a t . C r o s s - c u t t i n g and l o n g i t u d i n a l t renches were dug to 
expose the m i n e r a l i z a t i o n . 

In June and August 1979, ELF Cla ims 16, 17, and 18 were staked 
to cover promis ing ground between e x i s t i n g c l a i m s . In J u l y 
1979, a t o t a l of 15.2 k i l ome t r e s of chain-saw base l i n e and 
9 k i l omet res of axe and machete c r o s s - l i n e s were c u t . Approx imate ly 
2,520 s o i l s were taken at 50 metre i n t e r v a l s a long most g r i d 
l i n e s and 25 metre i n t e r v a l s i n the v i c i n i t y of the showing. 

.4 



- 4 -

D r i l l pads were cons t ruc ted above the ELF showing and i n the 
bed of E l f Creek, upstream of the g e o l o g i c a l l y mapped and 
i n f e r r e d m i n e r a l i z e d h o r i z o n . F i ve ho les t o t a l l i n g 1,052 metres 
were d r i l l e d . One d r i l l pad was cons t ruc t ed on the north s ide 
of E l f Creek f o r 1980 d r i l l i n g . 

R E G I O N A L G E O L O G Y 

Lower Devonian to M i s s i s s i p p i a n rocks are preserved i n a s e r i e s of 
synformal f o l d kee ls and t h rus t p l a t e s tha t form four s inuous , semi-
con t i nuous , nor thwest-t rending b e l t s ( F igure 1 ) . This package l i e s 
unconformably on an orange-weathering d o l o m i t i c s i l t s t o n e of S i l u r i a n 
age and i s s t r u c t u r a l l y o v e r l a i n by Cambrian to S i l u r i a n l i t h o l o g i e s 
be long ing to the Kech ika , Road R ive r and S i l u r i a n S i l t s t o n e u n i t s . 
The Devonian to Lower M i s s i s s i p p i a n s e c t i o n can be s p l i t i n t o four 
main s u b d i v i s i o n s . The Lower to Middle Devonian l imestones and shales 
are c h a r a c t e r i z e d by massive, g rey , f o s s i 1 i f e r o u s l imestone and l imestone 
deb r i s f l ows that grade i n t o g r a p t o l i t i c s h a l e s , cher ts and d i s t a l 
t u r b i d i t e s . The Ak ie Sha le , c o n s i s t i n g of s h a l e s , s i l t y sha les and 
s i l t s t o n e s i s a d i s t a l t u r b i d i t e package tha t unconformably o v e r l i e s 
Lower to M idd le Devonian r o c k s . The Ak ie Shale may be c o r r e l a t i v e 
w i th the Besa R iver Format ion. The Gunsteel Format ion , c o n s i s t i n g 
of s i l v e r y - g r e y weather ing , b l a c k , s i l i c e o u s , carbonaceous, sha l e , 
cher t and a r g i l l i t e conformably o v e r l i e s the Ak ie Shale and i s host 
f o r a l l known b a r i t e - s u l p h i d e m i n e r a l i z a t i o n and most of the known 
barren s t r a t i f o r m b a r i t e depos i t s i n the r e g i o n . The Warneford Format ion , 
composed of p o l y m i c t i c conglomerate and in terbedded s i l t y shale and 
d o l o m i t i c s i l t s t o n e unconformably o v e r l i e s the Guns t ee l . 
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TABLE I: TABLE OF FORMATIONS ON THE ELF PROPERTY 

AGE FORMAT ION OR GROUP 
STRAT I GRAPH IC COLUMN 

(NOT TO S C A L E ) 

MAP 

UN IT L I THOLOGY. 

EARLY 

MISSISSIPPIAN 

WARNEFORD FORMATION 

MW 

unconf o rm i t y 

H I 9B s h a l e : r u s t y brown wea the r i ng , dark brown-
g r e y , d i s t i n c t l y l a r . i n a t e d , s i l t y . EARLY 

MISSISSIPPIAN 

WARNEFORD FORMATION 

MW 

unconf o rm i t y 

/ / — r> 
9A 

s h a l e : r u s t y brown wea the r i ng , dark brown, 
i n d i s t i n c t l y bedded, s i l t y , w i th i n t e r b e d s 
o f l i t h i c sandstone and orange d o l o m i t i c 
s i l t s t o n e . 

LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

8W s h a l e : u n d i v i d e d guns tee l weather ing b l ack 
s i l i c e o u s . 

LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

8U 
s h a l e : guns tee l wea the r i ng ,b l a ck g r a p h i t i c 
s h a l e w i th l i g h t grey s i l t s t o n e b e d s , 
l e n t i c u l a r c l e a v a g e . 

LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

8S=8C 
s h a l e : guns t ee l wea the r i ng , b l a c k , s i l i c e o u s , 
l am ina t ed w i th g r a p h i t i c p a r t i n g s , w i th 
n o d u l a r c h e r t , p y r i t e and b a r i t e . 

LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

i s 
8E 
t o 
8R 

b a r i t e , g a l e n a , s p h a l e r i t e and p y r i t e 
i n t e r b e d d e d wi th b lack s i l i c e o u s sha l e 
--see Map 7A. 

LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

• -A 
8C=8S 

s h a l e : guns tee l wea the r i ng , b l a c k , s i l i c e o u s , 
l am ina t ed w i th g r a p h i t i c p a r t i n g s w i th 
n o d u l a r c h e r t , p y r i t e and b a r i t e . LATE 

DEVONIAN 

GUNSTEEL FORMATION 

U 0 G S 

c=> c=> c=z?\ 
8A p o r c e l l a n i t e : r i bbon-bedded , guns tee l wea ther 

i n g b l a c k , i n t e rbedded wi th s h a l e . 

LATE 

DEVONIAN 

AKIE SHALE 

U D S H 

7E 
s i l t s t o n e : l i g h t s i l v e r y - g r e y to grey weath
e r i n g , s p e c k l e d , b l a c k , competent , q u a r t z o s e 
s i l t s t o n e t o sands tone . 

LATE 

DEVONIAN 

AKIE SHALE 

U D S H 

~ * ~ 
70 s h a l e : l a r g e c l eavage p l a t e , r u s t y brown 

w e a t h e r i n g , s o f t , b l a c k . 

LATE 

DEVONIAN 

AKIE SHALE 

U D S H 

7B 
s h a l e : p i n - s t r i p e d to banded, r u s t y grey t o 
l i g h t grey w e a t h e r i n g , dark brown, w i th s i l t 
s tone l am inae . 

LATE 

DEVONIAN 

AKIE SHALE 

U D S H 

-j 7A s h a l e : g rey wea the r i ng , d i s t i n c t l y bedded, 
l a m i n a t e d , g r e y , s i l t y . 

EARLY 

TO 

MIDDLE 

DEVONIAN 

unconformi t y 
6F 

60 

s h a l e : b l a c k , g r a p h i t i c . 

b r e c c i a : t h i n t o t h i c k , graded bedded; o f 
c h e r t , q u a r t z sand and sha le c h i p s ; i n t e r 
bedded w i th b l ack g r a p t o l i t i c s h a l e . 

EARLY 

TO 

MIDDLE 

DEVONIAN PAUL RIVER FORMATION - " ^ > 6A 
l i m e s t o n e : g r e y , t h i c k bedoed, f o s s i 1 i f e r o u s 
( s t r o m a t o p o r o i d s , c o r a l s , c r i n o i d s , some i n 
growth p o s i t i o n ) . 

SILURIAN 
SILURIAN SILTSTONE 

- i - / — 
SA 

s i l t s t o n e : l i g h t orange wea the r i ng , b i o t u r -
ba ted d o l o m i t i c t o c a l c a r e o u s , l aminated t o 
m a s s i v e . 

ORDOV1C1AN 
TO 

SILURIAN 

ROAD RIVER GROUP 

0 S R R 

^ !• !« ! ) 4D, F , H 
l i m e s t o n e : bu f f to l i g h t grey weather ing 
rhy thmic graded beds of c a l c a r e n i t e to c a l c i -
l u t i t e . ORDOV1C1AN 

TO 
SILURIAN 

ROAD RIVER GROUP 

0 S R R 
4A s h a l e : b u f f t o l i g h t grey w e a t h e r i n g , , b l a c k , 

g r a p h i t i c g r a p t o l i t i c . 

ORDOVICIAN 
ORDOVICIAN VOLCANICS 

° V 
<a a o o \ 

V V V V V V \ 
V V V V V V ) 

2 
v o l c a n i c s : orange-weather ing dominant l y 
m a f i c s i l l s and h i g h l y c a l c a r e o u s f l o w s , 
b r e c c i a s and t u f f s . 

CAMBRIAN 

TO 

ORDOVICIAN 

KECHIKA GROUP 

IB d o l o s t o n e : o range-buf f to cream wea the r ing 
n o d u l a r d o l o m i t i c s i l t y l i m e s t o n e . CAMBRIAN 

TO 

ORDOVICIAN 

KECHIKA GROUP 

- i l l / 

1A 
l i m e s t o n e : monotonous s i l v e r y g rey-weather ing 
f i n e - g r a i n e d sha l y l imestone wi th laminated 
p l a n a r bedd ing and d i s t i n c t i v e l imes tone 
n o d u l e s . 
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O R T H O P H O T O B A S E M A P S 

Two base maps cove r ing the area of i n t e r e s t on the ELF GROUP were prepared 
by McElhanney Survey ing and Engineer ing L t d . of Vancouver, B.C. i n 
March 1979. The 1:10,000 sca l e orthophoto base map, cover ing the e n t i r e 
c l a i m group, was cons t ruc ted us ing the e x i s t i n g Federa l Government 
a e r i a l photography f lown at an average s ca l e of 1:30,000 dur ing 1948. 
Stereo p a i r s were a e r o t r i a n g u l a t e d i n a Wi ld A8 autograph and adjusted 
to the best a v a i l a b l e ground c o n t r o l de r i ved from the e x i s t i n g 1:250,000 
s ca l e map on N.T.S. sheet 94-F. 

The contour c o m p i l a t i o n was done d i r e c t l y at a mapping sca l e of 1:10,000 
w i th a 20 metre contour i n t e r v a l . In a d d i t i o n to the contours severa l 
spot e l e v a t i o n s were p l o t t e d . The contour c o m p i l a t i o n was d ra f t ed by 
the s c r i b i n g technique and one c l e a r contour ove r l a y was reproduced. 
An or thophoto negat ive was produced from the e x i s t i n g photography and 

photomechan ica l l y en larged to a s ca l e of 1:5,000 us ing ground con t ro l 
from the a e r o t r i a n g u l a t i o n . The orthophoto mosaic was prepared using 
a l l of the c o n t r o l p o i n t s . 

A 1:5,000 s c a l e orthophoto base map cover ing our present area of i n t e r e s t 
was a l so cons t ruc t ed to g ive us be t t e r c o n t r o l f o r the d e t a i l geo log i c a l 
mapping and diamond d r i l l i n g program. The 1:5,000 sca l e orthophoto 
w i th 10m con tou r s , cons t ruc ted from e x i s t i n g 1:20,000 sca l e B r i t i s h 
Columbia P r o v i n c i a l a e r i a l photography, was d r a f t e d and s c r i bed by 
s i m i l a r techn iques used to produce the 1:10,000 o r thophoto . 

In l a t e summer of 1979 the area was surveyed and f lown by McElhanney 
Survey ing and Eng ineer ing of Vancouver, B.C. They produced a e r i a l photo
graphs at s c a l e s of 1:10,000 and 1:20,000. These were used to cons t ruc t 
or thophoto base maps at sca les of 1:5,000 and 1:2,000 to cover areas 
of p r i n c i p a l i n t e r e s t us ing s i m i l a r techn iques as f o r the prev ious 
or thophoto maps. 

.7 
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ELF GEOLOGY 

The ELF Cla ims are i n the middle E l f Be l t of Black C l a s t i c s ( F igure 
1 ) , on the southwest f l a n k of the Kwadacha Reef fsee Regional Geo log i c a l 
Report , 1979) . Most of the u n i t s descr ibed i n the REGIONAL GEOLOGY 
REPORT are present on the ELF C la ims . They are l i s t e d i n Table I. 
The rocks are poo r l y exposed on heav i l y t reed s l o p i n g t e r r ane and 
i n the s ides of c r o s s - c u t t i n g creeks i n the Akie R i ve r v a l l e y . The 
geology of the ELF Cla ims i s d i v i ded i n t o four s t r u c t u r a l panels 
that t rend at about 130° . They are descr ibed below, from nor theas t 
to southwest . 

AK I E R IVER PANEL 

The Ak ie R i ve r Panel i s a graben bounded on the nor theas t 
by a major h igh-angle reverse f a u l t tha t s t r i k e s at about 
135° . T h i s , the S i l v e r Creek F a u l t , juxtaposes Kech ika Group 
and Ordov i c i an Vo l can i c s on the northeast s ide aga ins t S i l u r i a n 
S i l t s t o n e to B lack C l a s t i c s t r a t a on the southwest s i d e . The 
i n t e r p r e t e d Mac l s s a c ' s F au l t on the southwest s ide of the 
graben has approx imate ly the same s t r i k e but a s m a l l e r , oppos i t e 
throw. 

The Ak ie R i ve r Panel has exposures of S i l u r i a n S i l t s t o n e to 
Gunsteel sha les tha t are deformed i n t o open f o l d s . The f o l d s 
are i n t e r p r e t e d to plunge sou theas te r l y i n order to e x p l a i n 
the end of outcrop of the S i l u r i a n S i l t s t o n e at the mouth 
of E l f Creek and the end of the r ibbon porce l 1 ani t e , Un i t 
8A, j u s t west of t h e r e . The t e rm ina t i on of these outcrops 
cou ld be e q u a l l y wel l exp la ined by an east-west normal f a u l t 
shown on the r eg iona l map as the Akie F a u l t . 

The S i l u r i a n S i l t s t o n e i s d i s t i n c t l y laminated and we l l - c l e a ved 
d o l o m i t i c s i l t s t o n e . I t i s o v e r l a i n by Middle Devonian l i m e s t o n e , 
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Uni t 6A, which i s on ly a few metres t h i c k on the southwest 
l imb of the S i l u r i a n S i l t s t o n e a n t i c l i n e . Uni t 6A pinches 
out to zero toward the southeas t . The S i l u r i a n S i l t s t o n e and 
Middle Devonian l imestone are o v e r l a i n by a t h i c k sequence 
of poor l y exposed, laminated s i l t y sha les (7A) i n E l f Creek. 

•? ~ Waterfa l 1-forming r ibbon p o r c e l l a n i t e (8A) and undiv ided Gunsteel 
(8W) o v e r l i e the sha les and are preserved i n an open s y n c l i n e 
i n E l f Creek. Ribbon p o r c e l l a n i t e and Gunsteel sha les appear 
to d i r e c t l y o v e r l i e the Middle Devonian Limestone adjacent 
to the S i l v e r Creek F a u l t . 

CONUNDRUM S I LTSTONE PANEL 

The Conundrum S i l t s t o n e Panel i s bounded on the nor theas t 
by M a c l s s a c ' s , F au l t and on the southwest by the Conundrum 
A n t i c l i n e and F a u l t . Th is panel i s cha r a c t e r i z ed by a very 
t h i c k sequence of Ak ie Sha le . The t h i c k P i n s t r i p e d Shale (7B) 
i s o v e r l a i n by d i s t i n c t i v e speck led weathering Conundrum S i l t s t o n e 
(7E). These two members are f o l ded i n t o a broad a n t i c l i n e 
which plunges and t w i s t s a n t i c l o c k w i s e to the n o r t h e a s t . In 
the nor theas t corner of the ELF C l a i m s , , Mac l s sa c ' s F a u l t 
i s i n t e r p r e t e d to c ross the Ak ie R iver j u s t east of exposures 
of che r t and sha l e-ch ip b r e c c i a interbedded wi th g r a p t o l i t i c 
s h a l e s . The b r e c c i a i s ass igned to the Ea r l y Devonian Paul 
R i ve r Fo rmat ion , member 6D. The b r e c c i a d ips to the southwest 
and i s s t r u c t u r a l l y o v e r l a i n by s i l t s t o n e s (7A1) and the P i n 
s t r i p e d Sha l e . These sha les are i n tu rn o v e r l a i n by the Conundrum 
S i l t s t o n e which i s f o l d e d i n t o an open to t i g h t s y n c l i n e . 
Undiv ided Gunsteel sha les are i n the core of t h i s s y n c l i n e 
where i t c rosses J o e l ' s Creek. 

The natures of the Conundrum A n t i c l i n e and Conundrum F a u l t 
are poor l y unders tood. The s i l t s t o n e i s c l e a r l y mappable 

j 
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along much of the panel but the a t t i t u d e of the s i l t s t o n e 
changes from creek s e c t i on to creek s e c t i o n . Between Ian 's 
Creek and J o e l ' s Creek both a s y n c l i n e and a n t i c l i n e are shown 
by outcrop d a t a . At J o e l ' s Creek on ly the s y n c l i n e i s exposed. 
Between J o e l ' s and E l f Creeks the s i l t s t o n e d ips c o n s i s t e n t l y 
sou thwes t e r l y . I t i s complete ly absent i n E l f Creek. I t d ips 
southwest between E l f and Mac l s s a c ' s Creek; and northeast 
i n M a c l s s a c ' s Creek. On the r i dge southeast of the ELF C la ims , 
the s i l t s t o n e forms a broad a n t i c l i n e cored by the P i n s t r i p e d 
Sha l e . The i n t e r p r e t a t i o n s shown i n the E l f Creek and J o e l ' s 
Creek c r o s s - s e c t i o n s are two of many. The Conundrum Fau l t 
i s t e n t a t i v e l y i n t e r p r e t e d as a high angle reverse f a u l t c u t t i n g 
approx imate ly through the ax i s of the Conundrum A n t i c l i n e . 

E L F S H O W I N G P A N E L 

The ELF Showing Panel i s bounded by the Conundrum Fau l t and 
the Maxi Th rus t . I t conta ins the ELF Showing. I t exposes hundreds-
of metres of Gunsteel Format ion : s i l i c e o u s laminated "Pregnant 
Sha l e " (8C=8S) w i th va ry ing amounts of nodular c h e r t , p y r i t e , 
b a r i t e , c a l c i t e ; laminar banded p y r i t e ; and b a r i t e - l e a d - z i n c 
s u l p h i d e s . 

On I an ' s Creek there are over 800 metres of d i s c o n t i n u o u s l y 
exposed Pregnant Sha le , d ipp ing at about 80° c o n s i s t e n t l y to the 
southwest . Near E l f Creek and i n ELF d r i l l ho le 79-E-04A, 
the re are abundant "S" s t r u c t u r e s and bedding steeper than 
c leavage on the southwest s ide of the p a n e l . Therefore much 
of the panel i s i n t e r p r e t e d as a t i g h t to i s o c l i n a l , no r theas t 
ward over turned s y n c l i n e i n the Pregnant Shale (see Diamond 
D r i l l i n g ) . In the core of the s y n c l i n e there are l o c a l exposures 
of Un i t 8U, l e n t i c u l a r - c l e a v e d b lack g r a p h i t i c sha les wi th 
s i l t s t o n e i n t e r b e d s . S t r a t i g r a p h i c a l l y above the Gunsteel-
weather ing rocks there i s r u s t y brown wea the r i ng , dark brown-
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grey , we l l - c l eaved sha le w i th d i s t i n c t to i n d i s t i n c t l a m i n a t i o n s . 
This i s t e n t a t i v e l y ass igned to map-unit 9B. 

S I LUR IAN S ILTSTONE THRUST PANEL 

The S i l u r i a n S i l t s t o n e Thrust Panel i s a t i g h t l y f o l d e d sequence 
of Kechika Group, O rdov i c i an V o l c a n i c s , Road River Group Sha l e s , 
S i l u r i a n L imestones, S i l u r i a n S i l t s t o n e , Akie Sha le , Gunsteel 
Formation and p o s s i b l y Warneford Format ion. These are t h r u s t 
over the Showing Panel from the southwest . 

On the southwest s ide of the panel there i s a s t eep l y d i p p i n g 
to westward over turned sequence of Kechika Group to S i l u r i a n 
s i l t s t o n e . Th is c o n s t i t u t e s the p a r t l y o v e r t h r u s t , southwest 
l imb of the over turned s y n c l i n e of Akie to Warneford Sha l e s . 
The Ak ie Shale i s very t h i n and s i l t y . In most p laces the 
Gunsteel Formation i s the f i r s t rock type exposed above the 
s i l t s t o n e . The Gunsteel i n c l u d e s a Pregnant Sha le , Un i t 8C, 
very much l i k e tha t i n the Showing Panel and a g r a p h i t i c l e n t i c 
u l a r-c l eaved s h a l e , Un i t 8U. The Warneford Shale which i s 
mapped as Un i t 9B i s r u s t y wea the r ing , dark brown, i n d i s t i n c t l y 
l amina ted , s o f t and s i l t y . I t has very l a rge f l a t c leavage 
p i a t e s . 

The nor theast s ide of the panel i s an overturned a n t i c l i n e 
which i s t h r u s t a long the Maxi Thrust over the Gunsteel P ane l . 
The l imbs of the a n t i c l i n e i n E l f Creek expose S i l u r i a n Limestone 
d i r e c t l y adjacent to the S i l u r i a n S i l t s t o n e . The core of the 
overturned a n t i c l i n e i s s i l v e r y - g r e y weathering b l a ck , s i l i c e o u s , 
g r a p t o l i t i c sha les of the Road R iver Group. This s t r u c t u r a l 
s t y l e i s i d e n t i c a l t o t ha t of the Kechika Panel on the FLUKE 
Claims except tha t the over tu rned a n t i c l i n e west of the FLUKE 
Claims i s t runca ted by the F luke F a u l t . 
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E C O N O M I C G E O L O G Y 

S H O W I N G A N D F L O A T O C C U R R E N C E S 

Fol low-up of the 5 7 5 0 0 0 ppm lead anomaly on the east s ide 
of E l f Creek revea led a small k i l l zone below an outcrop of 
in terbedded b a r i t e - s u l p h i d e s and green to black s i l i c e o u s 
s h a l e s . The bedding d ips about 5 0 ° toward 2 0 5 ° . Trenching 
revea led a s t r a t i g r a p h i c t h i c k n e s s of more than 6 metres of 
b a r i t e - s u l p h i d e s unde r l a i n by p h y l l i t i c , rus ty-weather ing , 
s o f t grey shales wi th nodular b a r i t e . The showing was a l so 
t renched f o r a l a t e r a l d i s t ance of over 5 0 metres down the 
h i l l s i d e . I nd i v i dua l samples assayed over 14% Pb+Zn wi th over 
2 0 grams per tonne Ag. 

Cobbles to spec tacu la r boulders of b a r i t e and su lph ides occur 
at th ree l o c a l i t i e s on E l f Creek: d i r e c t l y downslope of the 
showing; about 1 0 0 metres downstream of Base l ine 2 0 0 N; and 
near the c r e s t of the a n t i c l i n e of P i n s t r i p e d Shale about 
1 k i l ome t r e from the mouth of E l f Creek. The best of these 
bou lders assayed 31 to 52 percent combined lead and z i n c w i th 
4 5 t o 1 1 0 grams per tonne s i l v e r . 

The b a r i t e and su lph ides i n the showing and f l o a t are f i n e l y 
laminated to massive bedded w i th sedimentary f a u l t s and f o l d s . 
Many of the f o l d s are a l so t e c t o n i c i n o r i g i n . Some of the 
b a r i t e and su lph ides are c o a r s e l y c r y s t a l l i n e and massive 
i n t e x t u r e . 

In po l i shed sec t i on (F igure 2 ) , the ELF f l o a t shows i n t e r l o c k i n g 
g r a i n s of galena and b a r i t e t h a t average 5 0 to IOOJL .̂ There 
i s a s p a t i a l a s s o c i a t i o n of the i n t e r s t i t i a l galena and euhedral 
b a r i t e . The p y r i t e i s f i n e - g r a i n e d (OO4) and s p a t i a l l y a ssoc i a ted 
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w i th s p h a l e r i t e g ra ins that average 30 to 100,^. The s p h a l e r i t e 
enc loses p y r i t e g ra ins and i s subhedra l . The f l o a t has a high 
b a r i t e content and low p y r i t e con ten t . Th is con t r a s t s wi th 
the 8J su lph ide beds i n co re . 

D I A M O N D D R I L L I N G 

One Longyear Super "38" d r i l l con t rac ted by J . T . Thomas of 
Sm i the r s , B.C. was used. The holes were s t a r t e d w i th NQ equipment 
and reduced to BQ at depth. F i ve holes were d r i l l e d to t e s t 
the grade and extent of the E l f Showing. Three shor t h o l e s , 
79-E-01 to 79-E-03, t o t a l l i n g 553 metres were d r i l l e d from 
the pad above the showing. One short h o l e , 79-E-04, and one 
long h o l e , 79-E-04A, t o t a l l i n g 498.7 metres were d r i l l e d from 
the pad i n the c reek . 

The th ree holes d r i l l e d from above the showing were unsuccessfu l 
due to t e c h n i c a l problems. Holes 79-E-01, 02 , and 03 , were 
aborted because they l o s t water . Hole 79-E-01 was success fu l 
u n t i l the b i t broke o f f j u s t above the m i n e r a l i z a t i o n . An 
attempt to d r i l l through the b i t r e s u l t e d i n l ack of ore 
recovery through most of the m i n e r a l i z e d h o r i z o n . The ore 
h o r i z o n was est imated to be about 28 metres t h i c k . The best 
assay was 10.7 percent Pb+Zn and 12.0 grams per tonne Ag over 
an es t imated i n t e r v a l of 5.5 metres . 

The f i r s t hole d r i l l e d i n E l f Creek was stopped at 56.7 metres 
due to b ind ing of the rods i n creek g r a v e l s . The second ho l e , 
79-E-05, was t r i c o n e d to 31.6 metres , then d r i l l e d s u c c e s s f u l l y 
to a depth of 442 metres. I t i n t e r s e c t e d p o t e n t i a l l y economic 
b a r i t e - s u l p h i d e s from 250.1 to 278.5 metres . The Gunsteel 
Format ion at the s t a r t of the hole and i n c l u d i n g the b a r i t e -
su lp h id es has dominant ly "S" sma l l - s ca l e s t r u c t u r e s . Therefore 

.14 



- 14 -

the b a r i t e - s u l p h i d e zone was i n t e r p r e t e d to be on the west 
l imb of an overturned s y n c l i n e . D r i l l i n g was cont inued i n 
an attempt to i n t e r s e c t the oppos i te l imb of the s y n c l i n e . 
I t entered a zone of dominant ly " Z " s t r u c t u r e s at 385 metres , 
sugges t ing tha t the ax i s of the s y n c l i n e had been c r o s s e d . 
U n f o r t u n a t e l y , the hole had to be stopped wh i l e s t i l l i n po ten 
t i a l l y economic Pregnant Shale because i t had dev ia ted to 
a plunge of l e s s than 26° and the rods were b i n d i n g . 

The b a r i t e - s u l p h i d e i n t e r s e c t i o n zone i s i l l u s t r a t e d by the 
d e t a i l e d s e c t i o n , Map 7A in pocket . The zone i s b racket ted 
approx imate l y symmetr i ca l l y by Uni t 8Q which i s d i s t i n c t l y 
bedded, 30 to 50%, mass ive , laminated p y r i t e ; 50% mass ive , 
s i l i c e o u s shale to p o r c e l l a n i t e and 5 to 20% ca l ca reous s i l t s t o n e 
t u r b i d i t e s . On the ou ts ide of 8Q there are mass ive , b l a c k , 
s i l i c e o u s a r g i l l i t e s w i th l o c a l l y abundant c a l c i t e and b a r i t e 
nodu l e s , and about 10 to 30% i n t e r l a m i n a t e d to interbedded 
p y r i t e . These a r g i l l i t e s are very much l i k e 8S, the Pregnant 
Shale on the Ci rque C l a ims . They are c o r r e l a t e d as one of 
the rock types w i t h i n the sur face map-unit 8C. 

The t r u e th i ckness of the b a r i t e - s u l p h i d e zone i s about 21.7 
met res , us ing an average bedding: co re-ax i s angle of 50°. 
The best s e c t i on i s a t rue t h i c knes s of 4.3 metres of 7.85 
percent Pb+Zn combined and 18.5 grams per tonne Ag. Th is i nc ludes 
2.5 metres of 10.47 percent Pb+Zn and 21.4 grams per tonne 
Ag. 

Of the t o t a l t h i ckness of the b a r i t e - s u l p h i d e zone, 12.6 percent 
i s massive b a r i t e - s u l p h i d e ; 27.7 percent i s massive laminated 
p y r i t e w i th minor ga l ena , s p h a l e r i t e and in te rbeds of p o r c e l l a n i t e ; 
59.6 percent i s s i l i c e o u s b lack sha le and p o r c e l l a n i t e w i th 
nodules of c a l c i t e and b a r i t e . The high p ropo r t i on of shale 
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and the t h i n l y bedded nature of the b a r i t e - s u l p h i d e s i s i n 
marked c o n t r a s t to the massive C i rque d e p o s i t . 

The b a r i t e - s u l p h i d e zone i s c rude l y symmetr i ca l : about the 
middle 1/3 has most of the b a r i t e su lph ide beds. The outer 
2/3 are main ly s i l i c e o u s a r g i l l i t e to p o r c e l l a n i t e wi th the 
ma jo r i t y of the laminar banded p y r i t e . 

The main b a r i t e - s u l p h i d e u n i t s are 8J4, 8J6, and 8J7. These 
un i t s are m i n e r a l o g i c a l l y the same as 8J on the C i rque : p y r i t e , 
b a r i t e , ga lena and s p h a l e r i t e . They are about 10% Pb, 6.5% 
Zn and 4 grams per tonne Ag. They d i f f e r i n being medium to 
f i n e l y c r y s t a l l i n e w i th f i n e laminae. The l abe l 8J was used 
ra the r than e r e c t i n g a new u n i t because there are so many 
u n i t s a l r e ady . The l abe l 8L: massive r e c r y s t a l 1 i z e d b a r i t e , 
s p h a l e r i t e , ga lena wi th minor p y r i t e was used to desc r i be 
the E l f Showing but does not apply to the m i n e r a l i z a t i o n i n 
d r i l l c o r e , which has s i g n i f i c a n t p y r i t e . 

The 8R u n i t s are in terbedded 50 to 80% laminated p y r i t e and 
20 to 50% b lack p o r c e l l a n i t e . These are s i m i l a r to the C i rque 
p y r i t e beds and run about 0.1 to 0.6% Pb, 0.1 to 9% Zn and 
10 to 20 grams per tonne Ag. The Zn and e s p e c i a l l y Ag thus 
appear to be assoc i a t ed w i th the p y r i t e . The 8Q4 u n i t , s t r u c t u r 
a l l y below the l a s t bed of b a r i t e - s u l p h i d e s , i s 23.7 metres 
of interbedded 50% massive p o r c e l l a n i t e 45% laminated to 
massive p y r i t e and 5% ca l ca reous s i l t s t o n e t u r b i d i t e s . Th is 
un i t i s ba r r en , w i th at most 0.4% Pb+Zn and 13 grams per tonne 
Ag. 

.16 



- 16 -

GEOCHEMICAL SURVEYS 

During June, J u l y and August , 1979, approximate ly 2,520 s o i l samples 
were taken on the ELF GROUP. Over most of the group the l i n e s were 
spaced at 100 metres and samples were taken every 50 metres . In the 
v i c i n i t y of the E l f Showing the l i n e s were 50 metres apart and sample 
s t a t i o n s 25 metres apa r t . Maps 8 to 13 show the r e s u l t s of l e a d , 
z i nc and barium at s ca l e s of 1:5,000 and 1:10,000. 

As i n the C i rque a r ea , lead was found to be the best i n d i c a t o r of 
m i n e r a l i z a t i o n . The E l f Showing was reconf i rmed as a tremendous anomaly. 
A s i m i l a r sma l l e r anomaly was found on the oppos i te s ide of E l f Creek 
at about the same a l t i t u d e . The E l f Showing Panel i s anomalous along 
the e n t i r e l eng th sampled and there are numerous anomalies over 200 
ppm tha t must be f o l l o w e d up. 

The Conundrum S i l t s t o n e Panel a l so has anomalous lead v a l u e s . These 
occur i n the P i n s t r i p e d Sha le , Uni t 7B. The p i n s t r i p e d sha le crops 
out i n E l f Creek where some of the spec t acu l a r f l o a t o c cu r s . The 
s o i l geochemist ry suggest that even i f the p i n s t r i p e d sha le i s Ak ie 
Sha le , not G u n s t e e l , there i s s t i l l p o t e n t i a l f o r l e a d - z i n c m ine ra l -
i z a t i o n . 

C O N C L U S I O N S A N D R E C O M M E N D A T I O N S 

A northwest t r e n d i n g b e l t of Upper Devonian b lack e l a s t i c s , unconformably 
o v e r l y i n g M id-Pa l eozo i c s h a l e , s i l t s t o n e and l i m e s t o n e , has been 
o u t l i n e d i n an i m b r i c a t e t h r u s t s l i c e i n the Gataga area i n northern 
B r i t i s h Co lumbia . Regional mapping and p r e l i m i n a r y w ide l y spaced 
s i l t sampl ing along t h i s t h r u s t panel r e s u l t e d i n the d i s cove r y of 
s t r a t i f o r m su lph ides on the ELF Group i n 1978. 

P r e l i m i n a r y s o i l and s i l t sampling i n 1978 o u t l i n e d severa l areas 
on the p rope r t y tha t may con ta in s t r a t i f o r m ba r i t e-1ead-z in c m i n e r a l 
i z a t i o n . D e t a i l e d s o i l sampl ing ; mapping and comparism w i th the geology 
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TABLE II 

REGIONAL SILT SAMPLING PROGRAM 
CALCULATED THRESHOLDS 

(ALL VALUES IN PPM) 

UNIT LEAD ZINC BARIUM 
WARNEFORD 19 " 240 150 

IN
ST

EE
L 

CHERT & SHALE 28 6 8 0 555 

IN
ST

EE
L 

THICK 
BEDDED ARGILLITE 63 1240 4 2 0 

CD 
RIBBON CHERT 35 8 4 5 375 

BESA RIVER 2 0 335 3 8 0 

MID DEVONIAN 
LIMESTONE 18 310 2 5 0 

SILURIAN SILTSTONE 21 365 330 

ROAD RIVER 2 0 1640 620 
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of the C i rque P roper ty i n 1979 and 1980 has shown that the geochemical 
anomalies and showing occur at favourab le s t r a t i g r a p h i c h o r i z o n s . 
These s t r a t i g r a p h i c ho r i zons are mapped f o r s t r i k e l engths of one 
to f i v e k i l ome t r e s and extend down-dip p o s s i b l y 500 metres or more. 

The one success fu l d r i l l h o l e , i n E l f Creek, i n t e r s e c t e d 21.7 metres 
of p o t e n t i a l l y economic b a r i t e - s u l p h i d e m i n e r a l i z a t i o n at a depth 
of 250.1 metres . Th is ho r i zon i s c l e a r l y the same one as at the E l f 
Showing, 350 metres to the northwest . S o i l geochemical sampling suggests 
t h i s hor izon extends f o r the same d i s t ance to the southeas t . 

Recommendations f o r the 1980 f i e l d season are as f o l l o w s : 

1) One ho le must be d r i l l e d nor theast of the anomalous f l o a t 
1 k i l o m e t r e from the mouth of E l f Creek. Th is w i l l t e s t 
the s t r a t i g r a p h i c p o s i t i o n and economic p o t e n t i a l of the 
P i n s t r i p e d Sha le . 

2) Severa l ho les must be d r i l l e d southwest of the E l f Showing 
Panel to t e s t the down-dip ex tens ion and s t r i k e - l e n g t h 
of the m i n e r a l i z a t i o n . 

3) At l e a s t one hole must be d r i l l e d downstream of the E l f 
Showing to t e s t the hypothes is of the over turned s y n c l i n e ; 
e s t a b l i s h the s t r a t i g r a p h i c p o s i t i o n of the Conundrum 
S i l t s t o n e ; and de f ine the nature of the Conundrum F a u l t . 

4) Geochemical sampling must be extended southwest of Base l i ne 
200 N to cover the E l f Showing Panel southeast of Mac l s s a c ' s 
Creek. Sampling should a l so be extended nor theas t to Base l i ne 
210 N to cover p o s s i b l e Gunsteel s t r a t a t h e r e . 

5) The anomalies between Base l ines northwest of J o e l ' s Creek 
should a l s o be fo l l owed up by d e t a i l e d sampl ing , p rospec t i ng 
and d r i l l i n g where r e s u l t s are encourag ing. 
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Remapping and comparison of s t r a t i g r a p h y of the ELF, FLUKE, 
and CIRQUE CLAIMS i s important to t r y to reduce the number 
of rock u n i t s and to e s t a b l i s h key c o r r e l a t i v e s t r a t a . 

R e s p e c t f u l l y submi t ted , 

C. W, JEFFERSON 
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