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A, I n t r o d u c t i o n 

The -Following notes and accompanying maps a r e the 

r e s u l t s of n e a r l y one month of r e c o n n a i s s a n c e mapping i n 

the Windy Craggy area of B r i t i s h Columbia. The mapping 

was done between August 19th and September 15th, 1983 but 

was plagued by wet, r a i n y , foggy and windy weather. The 

poor weather abated on September 7th but by that time the 

temperature had dropped c o n s i d e r a b l y and the snow cover 

had descended to below 1388 meters. Most of the mappable 

areas outcrop between 1288 and 2888 meters. Warm sunny 

days near the end of the p r o j e c t caused some m e l t i n g at 

lower e l e v a t i o n s and on the southern f a c e s . 

The mapping c o n s i s t e d mostly of h e l i c o p t e r t r a v e r s e s 

u s i n g the d r i 1 1 - d e d i c a t e d P a c i f i c H e l i c o p t e r s Hughes 588D 

<DSI>. Crew changes and d r i l l s u p p l y were top p r i o r i t y 

f o r the use of the machine. N e v e r t h e l e s s , at l e a s t 

s e v e r a l hours were a v a i l a b l e f o r mapping use on most days. 

Some ground t r a v e r s i n g and spot c h e c k i n g were done but 

only on a l i m i t e d s c a l e . Useful s i m p l e ground t r a v e r s e s 

are r a r e i n the Windy Craggy a r e a . 



Mapping r e s u l t s are p l o t t e d on two 1:18,808 s c a l e 

topographic plans prepared by P a c i f i c Surveys; some 

o u t l y i n g areas are l o c a t e d on an accompanying 1:258,888 

s c a l e government topographic map. Co n t a c t s on the map are 

approximate and wherever p o s s i b l e g e o p h y s i c a l i n f o r m a t i o n 

was used to extend c o n t a c t s beneath g l a c i e r s and snow 

cover. 
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B.General S t r a t i g r a p h y and S t r u c t u r a l R e l a t i o n s h i p s 

a) S t r a t i g r a p h y 

F i v e s u b d i v i s i o n s have been i d e n t i f i e d d u r i n g mapping 

in the Windy Craggy a r e a . These c o n s i s t of the f o l l o w i n g : 

Upper T a t s Complex - undated 

Middle T a t s Complex - dated as T r i a s s i c by GSC 

Lower T a t s Complex - undated 

G r a p h i t i c Shale U n i t - undated 

Limestone Unit - undated 

These s u b d i v i s i o n s are based on the predominant l i t h o l o g y 

i n each u n i t . 

The o l d e s t <?) u n i t i s a s u i t e of grey l i m e s t o n e s which 

occur i n the western p a r t of the map a r e a . T h i s u n i t i s 

g e n e r a l l y s t e e p l y d i p p i n g to the east and a r c s i n a g e n t l e 

e a s t e r l y concave curve i n the north and south of Windy 

Craggy. 



W i n d y C r a g g y R e p o r t 

Everywhere the li m e s t o n e s are o v e r l a i n w i t h apparent 

conformable c o n t a c t by a black g r a p h i t i c s h a l e - a r g i 1 1 i t e 

sequence. Small limy beds are i n c l u d e d w i t h i n t h i s u n i t . 

T h i s sequence i s not a d i s t i n c t i v e host f o r v o l c a n i c flows 

or i n t r u s i v e s . 

Whereas both the limestones and the s h a l e s are 

com p a r a t i v e l y continuous throughout the map area, the 

Lower T a t s Complex of massive mafic v o l c a n i c f l o w s i s 

r e s t r i c t e d . In both the north and south the Lower T a t s 

Complex i s m i s s i n g from the s t r a t i g r a p h i c p i l e . T h i s 

f e a t u r e i s probably a t t r i b u t a b l e to a f a c i e s t e r m i n a t i o n . 

In these l o c a l i t i e s the rocks of the M i d d l e T a t s Complex 

r e s t d i r e c t l y on the g r a p h i t i c s h a l e u n i t . 

The Middle T a t s Complex i s a r e l a t i v e l y u n i n t e r r u p t e d 

a l t e r n a t i o n of interbedded s h a l e s and massive and p i l l o w e d 

f l o w s . It marks the t r a n s i t i o n between the m o n o l i t h o l o g i c 

Lower and Upper T a t s Complexes and has f e a t u r e s common to 

both. Note that the m a j o r i t y of the known showings occur 

w i t h i n or near the M i d d l e T a t s Complex h o r i z o n . 
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In the c e n t r a l and northern p a r t s of the area, the 

Middle T a t s Complex i s o v e r l a i n by a sequence of n o r t h e a s t 

f a c i n g p i l l o w l a v a s of the Upper T a t s Complex. These r o c k s 

are the youngest i n the area a s i d e from a coal b e a r i n g 

sedimentary package of assumed T e r t i a r y age which c r o p s 

out i n the T a t s Creek Mai l e y . The Upper T a t s Complex a l s o 

appears to have a conformable r e l a t i o n s h i p with the 

u n d e r l y i n g r o c k s . 

b) F o l d i n g 

One of the l a r g e s t s t r u c t u r e s i d e n t i f i e d i n the area 

appears to be a s y n c l i n e with an e a s t e r l y p l u n g i n g a x i s 

l o c a t e d under the F r o b i s h e r G l a c i e r . A r e f l e c t i v e symmetry 

of u n i t s about the a x i s along with opposing f a c i n g 

d i r e c t i o n s i n d i c a t e i t s presence. S t r i k e d i r e c t i o n s away 

from the a x i s a r e g e n e r a l l y northwest and southwest on 

r e s p e c t i v e s i d e s of the a x i s but near the a x i s , j u s t west 

of Windy Craggy, the rocks s t r i k e north-south and d i p 
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s t e e p l y to the e a s t . As w e l l , they are s t r o n g l y -folded and 

c o n t o r t e d i n t h i s area s u g g e s t i n g a x i a l p l a n a r 

de-formation. Windy Craggy i t s e l f i s v e r y c l o s e to t h i s 

presumed a x i s . 

Not a l l of the small s c a l e f o l d s are r e l a t e d to t h i s 

broad s y n c l i n e . In f a c t , many have plunges i n d i r e c t 

o p p o s i t e d i r e c t i o n s to those expected. It i s more than 

l i k e l y that there are at l e a s t two other f o l d deformations 

present near Windy Craggy. 

c) F a u l t i ng 

F a u l t i n g p l a y s a s t r o n g r o l e i n the d i s t r i b u t i o n of the 

rock u n i t s . The T a t s F a u l t i s a v e r y well d e f i n e d 

east-west s t r i k i n g s t r u c t u r e which has a three k i l o m e t e r 

l e f t l a t e r a l displacement. From the abrupt t e r m i n a t i o n of 

the Lower T a t s Complex a g a i n s t the f a u l t and i t s absence 

in the south block, a s i g n i f i c a n t v e r t i c a l displacement i s 

a l s o suspected. 



i- 'ii ndy Cr aggy R e p o r t 

A p o s s i b l e block -fault may run north-south under the 

Ice Bridge G l a c i e r . It appears to t r u n c a t e the T a t s F a u l t 

and b r i n g s the s t r a t i g r a p h i c a l 1 y lower g r a p h i t i c s h a l e 

u n i t i n t o c l o s e p r o x i m i t y with the Upper T a t s Complex. 

Displacement i s thought to be o-f l a r g e magnitude on t h i s 

-fault and i t i s not unreasonable to b e l i e v e that the l a r g e 

downthrow movement on the western s i d e may have been 

r e s p o n s i b l e -for the p r e s e r v a t i o n o-f a once more widespread 

vol c a n i c s u c c e s s i o n . 
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C. Rock Unit D e s c r i p t i o n s 

a) Limestone Unit 

These rocks were not examined e x t e n s i v e l y on the 

ground. From the a i r they are a t h i n to t h i c k l y bedded, 

grey to b l a c k , r e s i s t a n t set o-f r o c k s which, where 

i n v o l v e d in deformation, have r e a c t e d p l a s t i c a l l y and show 

i t s e f f e c t s v i v i d l y . The c o n t a c t w i t h the o v e r l y i n g 

g r a p h i t i c s h a l e s appears to be conformable i n the west and 

p o s s i b l y f a u l t bounded in the northwest. Dips are 

g e n e r a l l y s t e e p l y to the e a s t . 

b) G r a p h i t i c Shales 

The g r a p h i t i c s h a l e sequence i s t y p i c a l l y v e r y black to 

dark grey i n c o l o u r . The s t r a t a are t h i n l y bedded and well 

laminated s h a l e s and a r g i l l i t e s . Micaceous and c a l c a r e o u s , 

as well as g r a p h i t i c , v a r i e t i e s a r e common i n t h i s 

sequence. C a l c i t e v e i n i n g i s u b i q u i t o u s i n the c a l c a r e o u s 

types. 



I y} n d y L- r a. g Q y R e M O r t 

Where i n v o l v e d i n de-formation these r o c k s have 

developed w i l d -fold p a t t e r n s with s t r o n g a x i a l planar 

f o r m a t i o n . The e a s t e r l y d i p p i n g s u c c e s s i o n has an 

estim a t e d t h i c k n e s s of one k i l o m e t e r . 

c) Lower T a t s Complex 

The Lower T a t s Complex c o n s i s t s predominantly of 

massive, t h i c k , green b a s a l t to a n d e s i t e f l o w s . S i l l s of 

massive d i o r i t i c i n t r u s i v e s c o n s t i t u t e an e s t i m a t e d 15% of 

t h i s complex; d i k e s of b a s a l t and d i o r i t e a r e presen t but 

occur l e s s commonly than the s i l l s . Columnar j o i n t i n g and 

an amygdaloidal nature a re seen everywhere i n the f l o w s . 

P i l l o w e d b a s a l t s and dacites<?) along with s h a l e i n t e r b e d s 

are v e r y p o o r l y r e p r e s e n t e d i n the Lower T a t s Complex but 

where found tend to occur near i t s upper c o n t a c t . Some 

mafic to in t e r m e d i a t e v o l c a n i c b r e c c i a has been i d e n t i f i e d 

l o c a l l y and, again, has been noted near the upper c o n t a c t . 

Some b r e c c i a has been observed i n i n t i m a t e a s s o c i a t i o n 

with the T a t s showing. 



I n d i v i d u a l flow u n i t s range up to 58 meters t h i c k and 

extend along s t r i k e f o r mapped d i s t a n c e s of g r e a t e r than 

one k i l o m e t e r ; t y p i c a l l y the t h i c k e r the flow the g r e a t e r 

i t s s t r i k e e x t e n t . The maximum t h i c k n e s s of t h i s complex 

i s assumed to be i n the order of two k i l o m e t e r s . F a c i n g 

d i r e c t i o n s are r a r e but c o n s i s t e n t l y i n d i c a t e d i p s to the 

northeast and tops i n the same d i r e c t i o n . 

Due to i c e cover, the Lower T a t s Complex i s nowhere 

seen in c o n t a c t with the u n d e r l y i n g g r a p h i t i c s h a l e 

sequence. 

d> Middle T a t s Complex 

The Middle T a t s i s a heterogeneous group of t h i n l y 

interbedded mafic massive f l o w s , mafic p i l l o w l a v a s , and 

g r a p h i t i c b lack s h a l e s and c a l c a r e o u s a r g i l l i t e s . A 

d i s t i n c t i v e g e o p h y s i c a l low r e s i s t i v i t y s i g n a t u r e on the 

Dighem survey c o i n c i d e s well with the mapped d i s t r i b u t i o n 

of these r o c k s . T h i s complex marks the t r a n s i t i o n from the 
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u n d e r l y i n g predominantly massive v o l c a n i c flows' of the 

Lower T a t s to the mainly p i l l o w e d nature of the mafic 

lavas in the Upper T a t s . 

In both the north and south the Middle T a t s Complex 

rocks appear to r e s t conformably on the g r a p h i t i c s h a l e 

sequence; as w e l l , i n the center they r e s t with no angular 

unconformity on the Lower T a t s Complex. 

The host r o c k s f o r the Windy Craggy d e p o s i t are a l s o 

c l a s s e d as M i d d l e T a t s Complex based mainly on t h e i r mixed 

t h i n l y i n t e r b e d d e d aspect and t h e i r l i t h o l o g i c 

composition. T h e i r geophysical e x p r e s s i o n i s somewhat more 

marked due to a higher c o n d u c t i v i t y than the M i d d l e T a t s 

rocks i n the center of the map a r e a . C o m p l i c a t i o n by 

intense f o l d i n g near Windy Craggy and the p r o x i m i t y of the 

conductive u n d e r l y i n g g r a p h i t i c s h a l e s a l s o l e a d s to a 

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

A continuous t r a c i n g of the Upper-Middle T a t s c o n t a c t 

cannot be made a c r o s s the east-west p o r t i o n of the T a t s 
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Wi ndy C r a g g y R e p e r t 

G l a c i e r south o-f Windy Craggy. It i s p o s s i b l e that a f a u l t 

s i m i l a r i n a t t i t u d e to the T a t s f a u l t l i e s under the i c e 

and d i s p l a c e s t h i s c o n t a c t i n a r i g h t l a t e r a l sense. If 

t h i s i s t r u e then i t may be reas o n a b l e to assume that the 

Lower T a t s Complex i s t r u n c a t e d on both the north and 

south by f a u l t s and that the c e n t r a l p o r t i o n of the map 

area r e p r e s e n t s a d i f f e r e n t f a c i e s sequence than the other 

p o r t i o n s . 

e) Upper T a t s Complex 

A t h i c k sequence of amygdaloidal p i l l o w b a s a l t s with 

minor i n t e r c a l a t e d massive and columnar j o i n t e d f l o w s has 

been termed the Upper T a t s Complex. The p i l l o w s are 

commonly v e r y well developed and show hollow c o r e and l a v a 

tube s t r u c t u r e s i n many p l a c e s . Amygdales a r e u s u a l l y 

s c a t t e r e d throughout the i n d i v i d u a l p i l l o w s although a 

c o n c e n t r a t i o n near the tops can be a s c e r t a i n e d : c a l c i t e i s 

the most common amygdale f i l l i n g . I n t e r p i l l o w c h e r t y 

m a t e r i a l and t h i n s e l v a g e s a re a l s o common. P i l l o w s i z e s 

range from 8.5 meters to l a r g e r than 2 meters although the 
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average s i z e i s about 1 meter i n diameter. 

T h i s sequence i s approximately three k i l o m e t e r s t h i c k 

at i t s t h i c k e s t point and o v e r l i e s t h e Middle T a t s Complex 

( i n c l u d i n g the Windy Craggy d e p o s i t ) conformably. I t s 

d i s t i n c t i v e nature makes i t an e x c e l l e n t marker u n i t and 

o-f g r e a t use i n determining f a c i n g d i r e c t i o n s . Tops from 

the p i l l o w s almost i n v a r i a b l y are to the n o r t h e a s t but 

north of the F r o b i s h e r G l a c i e r tops f a c e s o u t h . J u s t south 

of the g l a c i e r d i p s are r e l a t i v e l y h o r i z o n t a l and p i l l o w 

tops p o i n t upwards. 
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D. S t r u c t u r a l S t y l e 

The Windy Craggy region i s c h a r a c t e r i z e d by numerous 

-fold s t y l e s . In general the degree of f o l d i n g i s s t r o n g l y 

dependent on the composition of the r o c k s that have 

undergone deformation. 

The flow sequences appear to e x h i b i t o n l y broad f o l d 

c l o s u r e s , mostly on the order of k i l o m e t e r s c a l e . Small 

s c a l e s t r u c t u r e s are not seen in homogeneous flow u n i t s . 

Less competent r o c k s enclosed w i t h i n the v o l c a n i c s show 

extreme deformation f e a t u r e s . 

The mixed s h a l e and v o l c a n i c u n i t s w ith t h e i r v a r y i n g 

i n t e r n a l competencies are i s o c l i n a l l y to c l o s e l y f o l d e d ; 

most of the s t r a i n has been taken up by the sediments. In 

many cases the sediments have flowed s u b s t a n t i a l l y whereas 

the v o l c a n i c s have broken and become r o t a t e d and 

d i s c o n t i n u o u s . Extreme t h i c k e n i n g on f o l d hinges has been 

noted i n the s h a l y p o r t i o n s of some s e c t i o n s . 
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T h i c k sedimentary s e c t i o n s have a l s o r e a c t e d w i l d l y to 

the deformation. F o l d s t y l e s v a r y from t i g h t to i s o c l i n a l 

to ptygmatic. A x i a l planar cleavage i s pronounced i n these 

r o c k s . 

S p e c i f i c F l f o l d s t y l e s i n the immediate Windy Craggy 

area, o u t s i d e the d r i l l i n g v i c i n i t y , may be d e s c r i b e d as 

f o i l o w s : 

- t i g h t to c l o s e with i n t e r ! i m b a n g l e s from 58-78 

degrees. 

- a x i a l planes are moderately i n c l i n e d w i t h moderately 

p l u n g i n g axes of approximately 58 degrees NW. 

- f o l d s t y l e s v a r y from n e a r l y c o n c e n t r i c , i n v o l c a n i c 

h o r i z o n s , to s i m i l a r with hinge to limb t h i c k e n i n g r a t i o s 

of at l e a s t 5:1 i n l e s s competent r o c k s . 

- f o l d symmetry c l a s s i f i c a t i o n i s asymmetric with 

wavelengths of approximately 18 meters and amplitudes of 5 

meters. 

-a well developed SI s c h i s t o s i t y p a r a l l e l to the a x i a l 

p l a n e s of the F l f o l d s i s e a s i l y r e c o g n i z e d i n the shales 
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but l e s s so i n the v o l c a n i c s . An e x c e p t i o n i s one l o c a l i t y 

east of Windy Craggy where undeformed p i l l o w s were t r a c e d 

i n t o a zone where the p i l l o w s are extremely f l a t t e n e d 

p e r p e n d i c u l a r to bedding and s t r e t c h e d to about 5 times 

t h e i r normal height by s t r o n g development of the SI 

s c h i s t o s i t y i n a f o l d nose. 

The r e l a t i o n s h i p of the p o s t u l a t e d l a r g e e a s t e r l y 

p l u n g i n g sync 1ine c e n t e r e d on the F r o b i s h e r G l a c i e r to the 

small s c a l e s t r u c t u r a l f e a t u r e s around Windy Craggy i s 

u n c l e a r . In the immediate Windy Craggy ar e a f o l d axes have 

been i d e n t i f i e d as p l u n g i n g to the northwest i n the case 

of the F l f o l d s and to the north i n the F2 f o l d s . N e i t h e r 

of these corresponds to the expected p a r a s i t i c f o l d s of a 

g e n t l y to moderately or even s t e e p l y e a s t e r l y p l u n g i n g 

s y n c l i n e . Medium s c a l e Z f o l d s are e v i d e n t i n the outcrop 

p a t t e r n of the M i d d l e T a t s Complex i n the c e n t r a l part of 

the area and these are l i k e l y r e l a t e d to t h i s major 

s y n c l i n e . Otherwise i t would appear that the Windy Craggy 

s t r u c t u r e s are u n r e l a t e d to the F r o b i s h e r G l a c i e r s y n c l i n e 

and that at l e a s t t h r e e p e r i o d s of deformation are 
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m a n i f e s t . 



Windy C r a g g y R e p o r t 

E. Met amor ph i sm 

Aside from contact metamorphism near i n t r u s i v e s , most 

o-f the r o c k s i n the map area are of a s i m i l a r met amorphic 

grade. E p i d o t e meta-domains are common in v o l c a n i c r o c k s 

in the Upper T a t s Complex, e s p e c i a l l y i n the extreme e a s t . 

Chi o r i t i c zones i n the v o l c a n i c s have a l s o been observed 

in other widespread l o c a l i t i e s . Together w i t h the 

p h y l l i t i c n a ture of the s h a l e s and the abundant c a l c i t e as 

amygdale f i l l i n g s and v e i n s , t h i s mineral assemblage 

suggests a lower g r e e n s c h i s t ( c h l o r i t e zone) f a c i e s . 
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F. Geophysics 

Copies of the p r e l i m i n a r y Dighem a i r b o r n e survey maps 

were r e c e i v e d at T a t s Lake on August 24, 1983. These maps, 

along with the f l i g h t tapes, were v e r y u s e f u l in 

i n t e r p r e t i n g the s t r a t i g r a p h y of the a r e a . Several 

important p o i n t s should be noted c o n c e r n i n g the survey. 

a) A l t i m e t e r Readings 

Over 7% of the survey shows a l t i m e t e r r e a d i n g s at an 

a l t i t u d e g r e a t e r than 158 meters. T h i s i s well beyond the 

s t a t e d maximum d e t e c t i o n l i m i t of 188 meters f o r the 

Dighem equipment. 

During a d i s c u s s i o n with P.A. Smith of Dighem he s t a t e d 

that much of the apparent high r e a d i n g s are due to areas 

of extreme topography where the a i r c r a f t has to assume a 

nose down a t t i t u d e i n order to c l i m b over the c l i f f s . When 

in t h i s a t t i t u d e the radar a l t i m e t e r on the h e l i c o p t e r 

p o i n t s o f f v e r t i c a l and down s l o p e where a f a l s e r e a d i n g 



i s o b t a i n e d . Smith says that i t i s i m p o s s i b l e to t e l l now 

which a l t i m e t e r anomalies r e p r e s e n t those due to t h i s 

former cause and those caused by true extreme topography 

and e x c e s s i v e a i r c r a f t a l t i t u d e s . The a d d i t i o n of a 

r e c o r d i n g barometric a l t i m e t e r on f u t u r e surveys c o u l d 

p r o v i d e a u s e f u l backup f o r the radar a l t i m e t e r . 

It i s f o r t u n a t e that most of the problem areas are i n 

the c e n t r a l and southern p a r t s of the survey and that most 

of the Windy Craggy p o r t i o n i s w i t h i n l i m i t s . Dighem 

should be requested to mark on t h e i r f i n a l maps l i n e 

p o r t i o n s where i n f o r m a t i o n i s not known to be r e l i a b l e due 

to t h i s problem. 

b) R e s i s t i v i t y Contours 

R e s i s t i v i t y r e a d i n g s a r e of great v a l u e f o r g e o l o g i c a l 

c o n t r o l but the contour c u t o f f , at l e a s t on the 

p r e l i m i n a r y maps, i s set too high at 1868 ohm-meters t o 

p r o v i d e the r e q u i r e d c o n t i n u i t y . A c u t o f f of 5888 

ohm-meters would be more a p p r o p r i a t e and u s e f u l . 
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c> M i s s i n g Conductors 

F l i g h t tapes should be checked and compared with the 

f i n a l p l a n s and f i d u c i a l p o i n t s from the survey s h o u l d be 

p l o t t e d a c c u r a t e l y on the 1:2588 s c a l e base p l a n s and on 

the 1:18,888 s c a l e r e g i o n a l maps. Note that the 

p r e l i m i n a r y maps lack p l o t t i n g of many i n d i v i d u a l 

conductors. Some are even m i s s i n g on t h i s v e r s i o n from the 

north and south ends of the Windy Craggy d e p o s i t . 

d) Windy Craggy and T a t s Showings 

The geophysical responses from the Windy Craggy and the 

T a t s showings d i f f e r markedly. The T a t s showing e x h i b i t s a 

s t r o n g magnetic anomaly with o n l y an a s s o c i a t e d r e v e r s e 

p o l a r i t y e x p r e s s i o n on the e l e c t r o m a g n e t i c t r a c e s . T h i s i s 

undoubtedly a t t r i b u t a b l e to the high magnetite content of 

the m i n e r a l i z a t i o n . The t r a c e of the anomaly c o i n c i d e s 

well with the known r u s t y zones to the n o r t h . The 

s t r o n g e s t p o r t i o n of the anomaly i s i n the southern p a r t 
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but care s h o u l d be taken not to i n f e r that the better-

economic m i n e r a l i z a t i o n i s n e c e s s a r i l y a s s o c i a t e d w i t h the 

magnet i t e . 

The Windy Craggy response i s r e l a t i v e l y complex and 

beyond the p r o v i n c e of t h i s r e p o r t . The best magnetic 

response i s at the southern end where the conductors are 

s t r o n g and l i n e a r . Towards the n o r t h e r n end the magnetic 

r e a d i n g s are somewhat lower although s t i l l s t r o n g l y 

anomalous compared to the s u r r o u n d i n g r o c k s . In the north 

the EM conductors b i f u r c a t e and change s t r i k e . T h i s i s 

probably i n d i c a t i v e of the involvement of the s u l p h i d e s i n 

the Dihedral-mapped f o l d i n g on the North Face. Numerous 

other conductors on and below the North Face deserve 

a t t e n t i o n although a f i r s t examination showed the presence 

of black s h a l e s . However, s i n c e the s u l p h i d e s are known to 

be a s s o c i a t e d with these sediments, a d e t a i l e d ground 

examination of these anomalies s h o u l d be attempted. 

e) Other Anomalies 



The anomalous c o n d u c t i v e and magnetic zone i n the 

southern p a r t of the survey area near Ice B r i d g e Creek was 

exa.mined. The conductive p o r t i o n to the southwest i s 

caused by a t h i c k s e c t i o n of s t e e p l y d i p p i n g g r a p h i t i c 

s h a l e s . Minor amounts of s t r a t i f o r m d i s s e m i n a t e d p y r i t e 

are p r e s e n t . 

The adjacent but not c o i n c i d e n t magnetic anomaly marks 

a t h i c k s e c t i o n of v e r t i c a l l y d i p p i n g mafic v o l c a n i c s 

exposed i n the mountain f a c e on Ice B r i d g e Creek. Samples 

of the v o l c a n i c proved to be non-magnetic and thus no 

p a r t i c u l a r cause f o r t h i s anomaly may be a s s i g n e d . A weak, 

r e l a t i v e l y i n a c c e s s i b l e , i r o n s t a i n e d outcrop o c c u r s two 

t h i r d s of the way up the mountainside but no samples of 

t h i s m a t e r i a l were o b t a i n e d . 

A small group of conductors at the west end of T a t s 

f a u l t on the north s i d e i s caused by a small o u t c r o p p i n g 

of g r a p h i t i c s h a l e s . 

A coherent low r e s i s t i v i t y zone t r e n d i n g 



north-northwest a c r o s s the c e n t r a l p o r t i o n of the map area 

i s caused by the Middle T a t s Complex and i t s g r a p h i t i c 

s h a l e s . 

Coal b e a r i n g sediments l o c a t e d i n T a t s Creek have been 

t r a c e d west towards T a t s Lake. An exposure of coal o c c u r s 

east of the boundary of the survey and l i e s on s t r i k e with 

a c o n d u c t i v e zone i n the v a l l e y n o r t h and east of the 

l a k e . I t i s p o s s i b l e that t h i s conductor r e p r e s e n t s the 

western e x t e n s i o n of these coal b e a r i n g u n i t s . 

C o n s i d e r a t i o n should be given to u s i n g g e o p h y s i c s to 

f o l l o w the c o a l . T e st work w i l l be r e q u i r e d b e f o r e any 

l a r g e s c a l e surveys to c o n f i r m that i t does respond to EM 

methods as i n d i c a t e d . 



G. Showings 

Numerous small showings outcrop i n the map area but 

many o-f them are i n a c c e s s i b l e -for normal i n v e s t i g a t i o n . 

One o-f the l a r g e s t and more prominent group o-f showings 

i s l o c a t e d north and east of Windy Craggy on the north 

s i d e o-f the F r o b i s h e r G l a c i e r . The l a r g e s t of these 

c o n s i s t s of approximately d i s s e m i n a t e d p y r r h o t i t e i n a 

white s i l i c e o u s to s e r i c i t i c massive v o l c a n i c rock. The 

weathered s u r f a c e i s r u s t y and c r a c k l y i n appearance. The 

m i n e r a l i z e d zone i s about 58 meters wide and extends 

downslope f o r an undetermined d i s t a n c e . No a t t i t u d e s were 

observed and the r e l a t i o n s h i p of of t h i s m i n e r a l i z e d u n i t 

to the p i l l o w b a s a l t s i s u n c e r t a i n . T h i s showing deserves 

a thorough i n v e s t i g a t i o n i n s p i t e of i t s apparent lack of 

economic m i n e r a l s s i n c e much of i t s appearance i s 

su g g e s t i v e of syngenetic v o l c a n o g e n i c s u l p h i d e d e p o s i t i o n 

p r o c e s s e s . A grab sample from the top of t h i s showing was 

taken f o r a n a l y s i s . <#41918 and 41914) 



A small s e c t i o n o-f m a l a c h i t e s t a i n e d c l i f f was noted 

east of the north-south p o r t i o n of the T a t s G l a c i e r . T h i s 

p a r t i c u l a r showing i s s i t u a t e d at 1186 meters e l e v a t i o n in 

a steep draw i n a near v e r t i c a l c l i f f where the 

surrounding r o c k s are massive v o l c a n i c f l o w s of the Lower 

T a t s Complex. No samples were o b t a i n e d . 

A gossanous appearing zone west of the toe of Ice 

Bridge G l a c i e r at the 1388-1488 meter l e v e l was examined. 

On the ground t h i s zone turned out to be an outcrop of 

massive f e r r o a n dolomite or s i d e r i t e with no t r a c e of 

s u l p h i d e m i n e r a l i z a t i o n seen. The u n i t i s conformable with 

the surrounding sediments and has a width of approximately 

38 meters. The western contact w i t h f o l d e d grey micaceous 

s h a l e s i s sharp. A sample of t h i s u n i t was taken f o r 

a n a l y s i s . (#41911) 

A weakly i r o n s t a i n e d outcrop o c c u r s east of the toe of 

Ice B r i dge G l a c i e r near the top of the mountain at the 

1688 meter l e v e l . Although not v i s i t e d on the ground, the 



a s s o c i a t i o n o-f t h i s showing with the Middle T a t s Complex 

warrants i t s f u r t h e r i n v e s t i g a t i o n by c l i m b e r s . Most o-f 

the s t a i n i n g i n outcrop o c c u r s on jagged v e r t i c a l c l i f f 

f a c e s . Snow cover prevented sampling of any s t a i n e d 

r u b b l e . 

Three r u s t y zones were observed at the head of the East 

Arm of T a t s G l a c i e r . None were v i s i t e d due to topography 

but t h e i r a s s o c i a t i o n with the Middle T a t s Complex g i v e s 

reason f o r f u r t h e r work by c l i m b e r s . 

As wel1, the r u s t y zone north of the toe of Ice B r i d g e 

G l a c i e r at the 1180-1286 meter e l e v a t i o n s h o u l d be 

i n v e s t i g a t e d i n a s i m i l a r manner. T h i s zone c o i n c i d e s with 

the southernmost unexplained magnetic anomaly on the 

Dighem su r v e y . 

Two obvious r u s t y zones u n r e l a t e d to the v o l c a n i c r o c k s 

occur south and west of T a t s Lake in the i n t r u s i v e . These 

showings although s e p a r a t e d by about 1.5 k i l o m e t e r s are 

v i r t u a l l y i d e n t i c a l i n appearance. The zones c o n s i s t of 
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r u b b l e o-f a bu-f-f to l i g h t brown a l t e r e d i r o n s t a i n e d 

g r a n i t e . V e i n l e t s and stockworks of c h l o r i t e and hematite 

a l t e r e d to l i m o n i t e g i v e the rock i t s c o l o u r . No s u l p h i d e s 

were observed but a sample was t a k e n f o r a n a l y s i s . 

The T a t s showing was v i s i t e d once d u r i n g the course of 

the mapping. It o b v i o u s l y c o n t i n u e s to deserve f u r t h e r 

work i n the way of mapping and d r i l l i n g . 

r 



H. C o n c l u s i o n s 

The Windy Craggy l i t h o l o g i e s do not r e p r e s e n t those of 

a t y p i c a l o p h i o l i t e sequence formed at a MOR s p r e a d i n g 

c e n t e r . Most o p h i o l i t e s show a common sequence of p a r t l y 

l a y e r e d u l t r a m a f i c s which pass upwards i n t o a s e r i e s of 

d i s t i n c t i v e l y sheeted d i k e s which, i n t u r n , f e e d the 

p i l l o w b a s a l t f l o w s on the s u r f a c e . Both the sheeted d i k e s 

and the u l t r a m a f i c s are not present at Windy Craggy. The 

l a r g e volumes of interbedded sediments are a l s o a t y p i c a l 

of ophi o l i t e s . 

It i s r a t h e r more l i k e l y that the Windy Craggy r o c k s 

r e p r e s e n t a simple development of a v o l c a n i c p i l e on the 

ocean f l o o r which, i n t h i s case, c o n s i s t e d of o l d e r 

sediments. The presence of these sediments a l o n g w i t h 

those i n t e r b e d d e d with the v o l c a n i c s m i t i g a t e s a g a i n s t an 

abyssal sea f l o o r development s i t e . There i s no r e a l 

reason not to equate these v o l c a n i c s g e n e r a l l y w i t h the 

other T r i a s s i c submarine v o l c a n i c s i n the r e s t of the 

northern C o r d i l l e r a . 



The change i n v o l c a n i c s t y l e from the massive sheet 

flows of the Lower T a t s Complex to the p i l l o w e d u n i t s of 

the Upper T a t s Complex i s i n t r i g u i n g . Even more 

i n t e r e s t i n g i s the high r a t i o of sediments to v o l c a n i c s i n 

the Middle T a t s Complex. These sediments more than l i k e l y 

represent a s i g n i f i c a n t h i a t u s i n the v o l c a n i c a c t i v i t y . 

Note that, of the 22 l o c a t e d showings and r u s t y zones, 17 

of them occur at or near the M i d d l e T a t s Complex h o r i z o n . 

The onset of renewed v o l c a n i c a c t i v i t y b u r i e d the M i d d l e 

T a t s rocks and t h e i r m i n e r a l i z a t i o n and may have been 

r e s p o n s i b l e f o r t h e i r p r e s e r v a t i o n from l a t e r e r o s i o n . The 

Middle T a t s Complex ro c k s c o u l d prove to be f e r t i l e 

p r o s p e c t i n g ground. 

From the general s t r a t i g r a p h i c s e t t i n g i t i s l i k e l y 

that the Windy Craggy d e p o s i t formed o f f the a x i s of 

vulcanism. The absence of the Lower T a t s Complex beneath 

Windy Craggy l e a d s to the thought that the s u l p h i d e s were 

dep o s i t e d i n a nearby b a s i n on the f l a n k s . The p i l l o w 

b a s a l t outpouring was much g r e a t e r i n a r e a l extent than 



the shee t f l o w s and e x t e n d e d over the b a s i n c o v e r i n g and 

p r e s e r v i n g the s u l p h i d e s . 

c 
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I . Rec omrr $ n da t i on s 

The N i ' d y Craggy area deserves a v i g o r o u s f o i l o w u p 

e x p l o r a t i o n e f f o r t i n s e v e r a l d i r e c t i o n s . It i s s t r o n g l y 

recommenced that work i n the f o l l o w i n g f i e l d s be 

undertaker : 

a) Mapping 

1) A d e t a i l e d mapping program on the whole of the Windy 

Craggy mountain should be s t a r t e d as e a r l y as p o s s i b l e 

next season. Mountain c l i m b i n g g e o l o g i s t s should be 

employed to to map a l l exposed f a c e s with p a r t i c u l a r 

a t t e n t i o n p a i d to the s t r u c t u r a l c o m p l e x i t i e s of the lower 

p o r t i o n s of the North Face. A set of expanded base maps on 

1:2588 s c a l e w i l l be r e q u i r e d f o r t h i s purpose. 

As w e l l , p a r t i c u l a r a t t e n t i o n s h o u l d be p a i d to 

s t r u c t u r a l c o m p l e x i t i e s from the e n g i n e e r i n g s t a n d p o i n t . 

Obvious d i s c o n t i n u i t i e s observed on the South Face of 

Windy Craggy g i v e h i n t s of p o s s i b l e ground problems i f an 



Windy 'Craggy Repor t 

e x p l o r a t i o n (or production) a d i t i s put i n as proposed on 

the Southwest Ridge. Happing of t h i s a r e a beforehand may 

h e l p g r e a t l y i n r e d u c i n g c o s t s by p r e v e n t i n g n e e d l e s s 

s u r p r i s e s . The Toronto E n g i n e e r i n g and G e o l o g i c a l 

departments shou l d p r o v i d e s p e c i f i c input i n t o the design 

of t h i s mapping program. 

2) A s i m i l a r s c a l e mapping program s h o u l d be s t a r t e d on 

the T a t s showing with the view to producing d e t a i l e d 

sample l i n e s ? c r o s s the d e p o s i t . T h i s s h o u l d be completed 

p r i o r to d r i l l i n g t h i s d e p o s i t . 

3) A l l other showings should be ground i n v e s t i g a t e d and 

sampled by mountain c l i m b i n g g e o l o g i s t s d u r i n g the 1984 

season. 

b) Rock Geochemistry 

S t u d i e s s h o u l d commence on d i s c e r n i n g the r e l a t i o n s h i p 

of a l t e r a t i o n p a t t e r n s i n the host r o c k s of the Windy 

Craggy d e p o s i t . The c o r e from the d r i l l h o l e s s h o u l d be 
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analysed -for geochemical1y s i g n i f i c a n t anomalies d u r i n g 

the winter season. I-f encouraging p a t t e r n s develop then 

c o n s i d e r a t i o n should be given to s u r f a c e sampling, i n both 

the immediate Windy Craggy v i c i n i t y and the whole map 

area, i n order to t r y to detec t the presence of more 

s u l p h i d e bodies and to a i d i n t r a c i n g the known d e p o s i t s . 

c) Geophysics 

1) A followup examination should be made u s i n g c l i m b e r s 

to determine the cause of the southernmost magnetic 

anomaly on the Dighem survey. 

2) D i s c u s s i o n s s h o u l d be h e l d with Dighem to t r y to 

prevent any f u t u r e r e p e t i t i o n of the a l t i m e t e r problem. It 

may be l i k e l y that a l l f u t u r e c o n t r a c t s s h o u l d s p e c i f y use 

of a r e c o r d i n g barometric a l t i m e t e r as w e l l as the system 

now employed. Many of the present apparent high a l t i m e t e r 

r e a d i n g s c o u l d have been reflown i n the o p p o s i t e d i r e c t i o n 

p r e v e n t i n g the nose down a t t i t u d e problem. Dighem should 

be requested to produce maps showing l i n e p o r t i o n s of 
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In a d d i t i o n , a r e s i s t i v i t y map contoured at 5888 

ohm-meters and lower s h o u l d be produced in order to 

p r o v i d e more g e o l o g i c a l c o n t r o l . The p r e s e n t c u t o f f l e v e l 

of 1888 ohm-meters i s too high f o r t h i s purpose. 

3) In the immediate Windy Craggy a r e a a l l f i d u c i a l 

p o i n t s should be checked with the f l i g h t tapes and the 

f l i g h t l i n e s and anomalous zones c a r e f u l l y hand p i c k e d and 

p l o t t e d on the 1:2588 s c a l e g e o l o g i c a l p l a n s . 

4) Test work should determine i f the coal measures 

respond to geophysical t e c h n i q u e s . I f f u r t h e r f l y i n g i s 

planned i n the area then s e v e r a l l i n e s s h o u l d be flown 

over the known exposures i n order to t e s t t h e i r 

c o n d u c t i v i t y . Otherwise ground geop h y s i c a l t e s t s should be 

t r i e d d u r i n g the summer of 1984. 



Tats Lake. Proposed a i r s t r i p t o r i g h t of lake on 
f i r s t h o r i z o n . 

View down Tats Creek V a l l e y . 



Tats Lake Camp. 



Windy Craggy. South Face. Southwest Ridge. 



Windy Craggy. South Face. 
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c Windy Craggy {highest peak on r i g h t ) . Looking 
east along F r o b i s h e r G l a c i e r . 



Windy Craggy North Face. Note brown s u l p h i d e s p a l l 
on i c e below North Face sulphide exposures. 



Windy Craggy North Face. Note d r i l l s f o r s c a l e on 
hori z o n i n l e f t center of photo. 



Windy Craggy Northeast Ridge i n foreground. 
Tweedsmuir G l a c i e r i n background. 

Windy Craggy east Face. Note d r i l l setups. 



T y p i c a l weather c o n d i t i o n s a t Windy Craggy. View up 
Tats G l a c i e r . 
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View ^across Tats G l a c i e r ( i n foreground) l o o k i n g 
west from pumphouse s i t e . 

View of P i l l o w G l a c i e r . F e l s i c p i l l o w outcrop t o 
r i g h t of cascading g l a c i e r . Tats G l a c i e r i n foreground. 
Looking e a s t . 



Toe of Tats G l a c i e r . Tats Creek i n d i s t a n c e . Looking 
south. 

Toe of Tats G l a c i e r . Looking south. 





Longyear 38 d r i l l setup s i t e . 

G 



P a c i f i c H e l i c o p t e r s Hughes 500D (CG-DSI) a t 38 
d r i l l s i t e . Note weather c o n d i t i o n s . 
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View of mountain west of Windy Craggy. Note b l a c k 
shale outcrop on c e n t r a l f a ce. Limestones occur on r i g h t 
and v o l c a n i c s on l e f t of s h a l e s . Tats G l a c i e r i n f o r e 
ground . Looking northwest. 

View of s i d e g l a c i e r s o f f Tats G l a c i e r (foreground). 
Looking west. 



F e l s i c p i l l o w l a v a s . Tops to n o r t h e a s t . Looking 
southwest. 

F e l s i c p i l l o w l a v a s . Well developed selvedges 
and hollow cores. 



F e l s i c p i l l o w l a v a s . Note hollow cores i n some 
p i l l o w s . 

F e l s i c p i l l o w l a v a s . Tops to northeast. Looking 
northeast. 



Rubbly micaceous a r g i l l i t e s . 



Gossanous m a t e r i a l above Red Creek, Windy Craggy. 

T y p i c a l gossan m a t e r i a l Southeast Ridge, Windy Craggy 



Recemented v o l c a n i c fragments i n gossan ( f e r r i c r e t e ) 
Southeast Ridge, Windy Craggy. 


