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KNOB HILL FORMATION 

Very l i t t l e work has been done on t h i s formation. The sequence 

proposed of Andesite, Limestone pods, c h e r t and Mud3tone i s t h a t found 

on the r a i l w a y grade West of the Brooklyn Mine* 

The Andesites vary i n composition and t e x t u r e and a great 

amount of p e t r o g r a p h i c work i s needed to s o r t t h i s out. One such 

Andesite area on the E h o l t side of the M a r s h a l l Lake ridge has a Rhyo-

l i t e t e x t u r e with Malachite coated shears which assay 0.60$ Cu. I t i s 

p o s s i b l e then that some of these "Andesites" c o n t a i n copper. 

The sequence i s not the same everywhere. The Brooklyn contact 

to the South of the mine area i s with a coarse g r a i n e d Andesite and 

Seraphim p o i n t s out t h a t i t i s a "clean, f r e s h - l o o k i n g hornblend d i o r i t e 

most l i k e l y a flow or hypabyssal i n t r u s i o n . " 

The Limestone pods are r a t h e r strange, i s o l a t e d p i e c e s of 

marbleized Limestone. About half-way between the mine o f f i c e and the 

Snowshoe p i t on the road there i s a lens of white marble, maybe 10' 

long and 2» wide. (A-62-63) 

The Cherts are g e n e r a l l y massive and gray to b l a c k . I t i s 

p o s s i b l e t h a t some t u f f s are mixed i n with i t . As y e t no t h i n s e c t i o n 

study has been made. 

Perhaps the best s t r u c t u r a l evidence of the top of the Knob 

H i l l formation w i l l come from the A r g i l l i t e s and Mudstones i n contact 

with the Sharpstone Conglomerate to the West of M a r s h a l l Lake. Some 

of these A r g i l l i t e s l ook s i m i l a r to the Rawhide formation. A-63-86 

(N76°E-56°N) and A-63-254 ( A n t i c l i n e from limbs N30°W and E-W-29°N) 

i n d i c a t e t h a t the c o n t a c t with the Brooklyn Sharpstone Conglomerate must 

be an angular unconformity. However, the contact at A-63-254 i s 

broken but not h i g h l y sheared as one might expect with a decollement. 
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KNOB HILL FORMATION cont'd 

CONCLUSION; 

The d i f f e r e n t i a t i o n of the Andesites has not been worked 

out. Probably the Mudstones are the o n l y s t r u c t u r a l 

f e a t u r e s r e a d i l y a v a i l a b l e f o r s t r u c t u r a l s t u d i e s . These 

suggest t h a t the Knob H i l l f ormation i s h i g h l y c o n t o r t e d 

and forms an angular unconformity with the Sharpstone 

Conglomerate. LeRoy proposes (p 30) "The rocks of the 

Knob H i l l group form a b r o a d l y e l l i p t i c a l t r o u g h - l i k e 

f o l d , the center p o r t i o n of which i s b u r i e d beneath younger 

s t r a t a . . . . n This f o l d may be a p o r t i o n of a s y n c l i n e with 

an approximate North and South t r e n d . " 

I f t h i s trough e x i s t s i t may have some ore c o n t r o l and 

t h e r e f o r e should be s t u d i e d c a r e f u l l y . 

Since the Brooklyn formation i s now considered to be Mid-

T r i a s s i c i n age and the Knob H i l l as P a l a e o z o i c , then an 

unconformity must e x i s t between these two formations. 



RAWHIDE SHALES 

ABSTRACT; 

There i s some d i f f e r e n c e of o p i n i o n among the authors who 

have d e s c r i b e d t h i s rock type. This i s understandable c o n s i d e r i n g 

t h a t none of them took i n t o account any f o l d i n g . Upon mapping, i t 

i s found t h a t there are a n t i c l i n e s and s y n c l i n e s and these are 

most l i k e l y cross f o l d e d to a c e r t a i n degree. 

AUTHORS; LeRoy (1908) This author c a l l s t h i s rock an A r g i l l i t e and 

p l a c e s i t i n the l a t e Brooklyn formation. 

p 40 "The Rawhide f o r m a t i o n . . . . o v e r l i e s conformably the Brooklyn 
formation. The exposure i s an e r o s i o n remnant of a f o r m e r l y 
more extensive development and has a maximum t h i c k n e s s of 
r a t h e r l e s s than 100 f e e t . . . The beds are e i t h e r almost 
h o r i z o n t a l or d i p at low angles to the Northeast...... The 
two p r i n c i p a l sets o j j o i n t planes are almost v e r t i c a l and 
s t r i k e N60 E and N15 W, r e s p e c t i v e l y . These combined with 
minor planes cause the A r g i l l i t e to break i n t o rhomboidal 
b l o c k s . " 

McNaughton (1936) 

He a l s o uses the name A r g i l l i t e and, l i k e LeRoy, con s i d e r s 

i t to be above the J a s p e r o i d . 

"The A r g i l l i t e Southeast of Phoenix are f l a t l y i n g at 
the A r g i l l i t e - J a s p e r o i d c o n t act 500 1 East of the Rawhide Mine, 
but elsewhere they s t r i k e N40 E and N50 W and d i p Westerly 
21 to 42 degrees. The estimated t h i c k n e s s of the band of 
A r g i l l i t e 600' South of the Rawhide Mine i s 300 f e e t . What 
may be a p o o r l y preserved f o s s i l p l a n t was found i n the 
A r g i l l i t e 800 f e e t Southeast of the mine." 

Seraphim (1953) T h i s author c a l l s the rock a s h a l e , and c o n s i d e r s 
i t to be i n the e a r l y Brooklyn formation. 

"The Shale has w e l l marked bedding, showing l i g h t and 
grey l a m i n a t i o n s and i n t e r c o l a t e d lenses of sandstone and 
conglomerate with smokey-grey c h e r t and sparse j a s p e r pebbles. 
The beds i n some pl a c e s are f l a t and i n other p l a c e s d i p as 
much as 15 or 20 degrees West and Northwest The Raw­
hide formation, then, i s a l e n s of shale l y i n g below and 
t r a n s i t i o n a l to the Brooklyn Formation. 



RAWHIDE SHALES cont'd 

FIELD OBSERVATIONS; 

The rock i s more c o r r e c t l y a sha l e , although i n some out­

crops s l a t e y cleavage i s found. Bedding i s one to four i n c h e s , 

o f t e n w i t h cleavage on the bedding plane and at two other d i r e c t i o n s 

i n t e r s e c t i n g at a sharp angle. A l i t t l e p y r i t e i s sometimes on 

these planes. Some of the Shales are carbonated. The t e x t u r e i s 

normally very f i n e grained and grading cannot be seen. However, 
such 

Dr. L i t t l e has found/an area about 200' West of the showing on the 

upper r a i l w a y grade near the Snowshoe Mine. Here the beds pointed 

out are graded and overturned. However, t h i s i s an e x c e p t i o n a l l y 

contorted area and I f e e l other l o c a t i o n s would have to be found 

to prove t h a t t h i s whole outcrop i s overturned. 

STRATIGRAPHY; 

I t s place i n the s t r a t i g r a p h i c column i s not c l e a r , as 

evidenced from the authors mentioned, and t h e i r maps. T h i s i s 

understandable when one r e a l i z e s t h a t the Shale i s not on l y at the 

base of the Sharpstone, but a l s o i n i t . As mentioned, Dr. L i t t l e 

has been able to prove that some of the beds are overturned. This 

may e x p l a i n the s t r u c t u r e . A l s o , he has found some f o s s i l s i n the 

upper Snowshoe r a i l w a y grade outcrop. These too w i l l h e l p , espec­

i a l l y i f the lower r a i l w a y grade outcrop has the same f o s s i l s . 

The p o s s i b i l i t y t h a t these may be two d i f f e r e n t h o r i z o n s i s 

suggested from a s t r u c t u r a l a n a l y s i s u s i n g 48 p o i n t s . Here the 

lower r a i l w a y grade has beds bearing N12°E-50% ( F i g . l ) which have 

c y l i n d r i c a l c r oss f o l d i n g with a c a l c u l a t e d a x i s N79°W plungi n g 

50°W. Good drag f o l d s are a v a i l a b l e and one was found with an a x i s 

N 77°W and plunging 37°W. 



RAWHIDE SHALES cont'd 

STRATIGRAPHY cont'd: 

The upper r a i l w a y grade outcrop however i s N14°W at -30°(Pig. 2) 

and has a c y l i n d r i c a l c r o s s f o l d of N12°E plunging 12°N. Thus 

i f we are d e a l i n g with same beds the c y l i n d r i c a l f o l d must i n 

t u r n be r o t a t e d almos t 90 u. ( P i g . 3) 

One other outcrop of Rawhide Shale has been seen 3000' 

West of Knob H i l l Repeater S t a t i o n on the power l i n e . T h i s was 

a very small outcrop (A-62-71) which may have had a b e a r i n g of 

N20°E-37°W. 

McNaughton a l s o c o n s i d e r s the shales a t the S k y l a r k to be 

Rawhide but unless Dr. L i t t l e has found f o s s i l s here f o r c o r r e l ­

a t i o n I would suspect that these are Knob H i l l Shales. 
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Fig 2 Rawhide Shales Upper RR Grade 
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Fig 3b 4 8 poles from Rawhide Sha les 



BROOKLYN SHARPSTONE CONGLOMERATE 

JASPEROID; 

LeRoy has been completely i n f l u e n c e d by J . E. Spurr's 

d e f i n i t i o n of J a s p e r o i d . (See Memoir 21, p 35) "A rock 

c o n s i s t i n g e s s e n t i a l l y of c r y p t o c r y s t a l l i n e , chalcedonic or 

p h e n o c r y s t a l l i n e s i l i c i a which has formed by the replacement of 

some other m a t e r i a l , o r d i n a r i l y c a l c i t e or dolomite. The J a s p e r -

oids may be white or v a r i o u s shades of red, grey, brown or black, 

the c o l o u r s r e s u l t i n g from d i f f e r e n t forms of i r o n i n v a r y i n g 

p r o p o r t i o n s . " 

So i n f l u e n c e d has LeRoy been with the above d e f i n i t i o n 

t hat when he sees "Aeolian Sandstone" i n limestone he c a l l s i t 

"limestone r e p l a c e d i n p a r t by s i l i c i a . " (See p l a t e 111, Memoir 21) 

R. H. Seraphim uses the term " P e a n u t - B r i t t l e Limestone" 

f o r the same i l l u s t r a t i o n and suggests that the chert ovoids are 

windblown pebbles. I b e l i e v e he i s completely r i g h t . (See A-62-90) 

Seraphim came to the c o n c l u s i o n t h a t the J a s p e r o i d s are 

sharpstone conglomerates. No doubt, f o r the most p a r t , he i s c o r r e c t . 

The road to the West of the I r o n s i d e s P i t has a cut which shows 

graded bedding and that the tops are .right s i d e up. (Sample of c l e a r 

sharpstone (A-62-5). 

On the other hand, some Sharpstone should be c a l l e d Sharp­

stone Agglomerate. Samples A-62-145 (of which a t h i n s e c t i o n has 

been made but not yet examined) and A-62-149 near the j u n c t i o n of the 

Phoenix #3 highway towards Grand Forks, show t h i s rock type. The 

matrix i s red or green and f i l l e d w i t h small fragments, some of 

which are f e l d s p a r s . The larg e fragments are rounded and have 

r e a c t i o n rims although some limestone fragments as a whole are un­

a l t e r e d . 



Brooklyn Sharpstone Conglomerate cont'd. 

That f a u l t i n g does produce a sharpstone b r e c c i a can be 

seen at the end of the Fisherman's Creek road at the j u n c t i o n 

with the r a i l w a y grade. (A-62-232) and at the R. B e l l Mine, 

(A-62-219). Both have b r e c c i a t e x t u r e s v e r y s i m i l a r to the Stem-

winder Limestone b r e c c i a . 

SOME COMPOSITIONS OF THE FRAGMENTS IN THE SHARPSTONE 

Sample A-62-4 has a f i n e g r a i n Trachyte, as does the core 

at 28.5' from GS 58. This i s r a t h e r amazing as the Trachytes are 

considered to be r a t h e r r e c e n t . The o n l y Trachyte seen t h a t i s 

c l o s e i n appearance i s A-63-54 which H. T. Carswell c o n s i d e r s to be 

the neck of a volcano. 

A l s o i n GS 58 at 76.5' there i s a fragment of ore. T h i s 

would be on the hanging w a l l s i d e of the I r o n s i d e s ore body. 

GS 50 has a fragment of what looks l i k e P u l a s k i t e . This 

dyke m a t e r i a l i s supposed to be the l a s t i n t r u s i v e . C e r t a i n l y a 

t h i n s e c t i o n i s needed. 

A-63-341 may be i n a f a u l t zone proposed by Dr. H. W. L i t t l e . 

The matrix seems to be red a r g i l l i t e and the fragments are u n a l t e r e d 

f o s s i l i f e r o u s limestone. 

A-62-19 on the FW side of the I r o n s i d e s p i t has a fragment 

of A e o l i a n Sandstone. 

CONCLUSIONS; 

I t i s seen t h a t the Sharpstone are time t r a n s g r e s s i v e . They 

seem to s t a r t before the Brooklyn Limestone d e p o s i t i o n and continue 

to a f t e r the l a s t igneous phase when the P u l a s k i t e was i n t r u d e d . 

(Although no K e t t l e River A,rcose fragments have been found). 



CONCLUSIONS; 

There seems to be at l e a s t three sources of Sharpstone. 

At present i t seems l i k e l y t h a t most of i t i s sedimentary. However, 

there i s no doubt t h a t some i s Agglomerate and i f f u r t h e r study of 

the matrix and p a r t i c l e fragments i s made, l i k e l y a l a r g e percent 

w i l l be found to be due to volcanism. F i n a l l y , some are b r e c c i a s 

such as at Stemwinder Mine due to f a u l t i n g . 

I t i s p o s s i b l e t h a t some of the skarn of the Brooklyn 

formation i s r e p l a c e d Sharpstone. 

The s i g n i f i c a n c e of time t r a n s g r e s s i v e formations i s q u i t e 

important as i t means that limestone areas, ( p o t e n t i a l ore zones) 

could e a s i l y be covered. 

As an example, the ore i n the Gold Drop area i s covered 

by Sharpstone, as i s the ore i n the Stemwinder Mine. 

The s t r u c t u r e of the Sharpstone Conglomerate has not been 

worked out. Dr. Seraphim g i v e s an imaginative e x p l a n a t i o n but 

300* West of the Idaho dump one can see that the Sharpstone i s almost 

v e r t i c a l , as i t i s at the Stemwinder. I have seen i s o c l i n i c a l 
i n 

f o l d i n g / t h e Limestones but the Sharpstone has not been mapped on 

large enough s c a l e to see i f these are doing the same t h i n g . I doubt 

i t . Seraphim seems to have s t a r t e d s e p a r a t i n g out the Limestone as 

he mentions "coarse" Sharpstone and has t r i e d to i n d i c a t e t h i s on 

h i s map. However, the Sharpstones need to be mapped i n d e t a i l 

with emphasis on p a r t i c l e s i z e and composition. Top determinations 

need to be made i n a l l formations. 



IRONSIDES ARGILLITE 

Probably the most important h o r i z o n marker as f a r as ore 

i s concerned i s t h a t of the I r o n s i d e s A r g i l l i t e . 

G e n e r a l l y , i t i s a green c o l o u r but a l s o i n c l u d e s some red 

A r g i l l i t e . Probably the most d i s t i n c t i v e f e a t u r e i s the small 

pebbles and c o n c r e t i o n s . These serve to i d e n t i f y the "FW A r g i l l i t e " . 

Recently, these pebbles have been found i n the Hanging Wall A r g i l l i t e 

so we are e i t h e r d e a l i n g with a r e p e t i t i o n of the sedimentary 

sequence or an overturned s y n c l i n e . (Overturned to the West) 

The same green l o o k i n g A r g i l l i t e with pebbles has been 

l o c a t e d on the HW s i d e of the Idaho and Brooklyn Mines. I t i s poss­

i b l e t h a t these were once l o c a t e d on the HW s i d e of the I r o n s i d e s . 

Again, to the West of M a r s h a l l Lake, an A r g i l l i t e bed can be t r a c e d 

f o r about 1200*. A few p i t s at the South end have skarn but to date 

no new ore has been found along the c o n t a c t . I t i s p o s s i b l e t h a t 

' the A r g i l l i t e c o n t a c t had been f a u l t e d before m i n e r a l i z a t i o n took 

p l a c e . Thus the Idaho-Brooklyn zone could have been opposite the 

main I r o n s i d e s zone when m i n e r a l i z a t i o n took p l a c e . In t h a t case 

the Stemwinder would have been opposite the HW zone. Further 

' f a u l t i n g then p l a c e d the Stemwinder opposite the FW. 

I t i s p o s s i b l e too t h a t these smaller ore bodies represent 

separate periods of m i n e r a l i z a t i o n . C e r t a i n l y they a l l have Lime­

stones which are r e l a t i v e l y u n a l t e r e d . The mineral r e l a t i o n s h i p s 

a l s o suggest t h a t m i n e r a l i z a t i o n was d i f f e r e n t irom t h a t of the 

I r o n s i d e s . 

On the other hand, i f m i n e r a l i z a t i o n took place before 

f a u l t i n g , t h e n one could expect ore s t i l l to be found to the West 

of the Brooklyn and Idaho. 
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IRONSIDES ARGILLITE cont'd 

A p e r c u s s i o n hole West of the Idaho at GR 50675N and 47311E 

has A r g i l l i t e i n the l o g s . This i s under P u l a s k i t e , and one won­

ders i f i t has been d r i l l e d to the North i f ore would have been 

found under the P u l a s k i t e before i n t e r s e c t i n g the A r g i l l i t e . 

The main A r g i l l i t e s d i s c u s s e d are as f o l l o w s : 

Bench 14 - I r o n s i d e s BG N 10°E -22°E GR48780N 48900E 

Bench 6 - Idaho BG N5°W -72°E GR 50470N 47810E 

- Brooklyn BG N10°E -80°E GR 51340N 47810E 

The same A r g i l l i t e has been found i n the Rawhide Mine and 

Snowshoe Mine. I t i s b e l i e v e d t h a t the l o c a t i o n s are not o n l y due 

to g r a v i t y f a u l t i n g which has the e f f e c t of l i f t i n g blocks of ore to 

the East but a l s o due to gentle a n t i c l i n e s and s y n c l i n e s . 



BROOKLYN AEOLIAN SANDSTONE l 

The f i r s t mention of A e o l i a n Sandstone i s Seraphim's on 

"Peanut B r i t t l e Limestone." Since then a very d e f i n i t e bed of 

Ae o l i a n Sandstone has been i d e n t i f i e d on the Footwall side of 

A r g i l l i t e i n the I r o n s i d e s . In the hope th a t i t may serve as a 

marker h o r i z o n the A e o l i a n Sandstone was c a r e f u l l y noted i n 

Lime stone occurences. I t was found t h a t almost everywhere Lime­

stone c o u l d be found,that some A e o l i a n Sandstone beds would be 

present. The sequence of A r g i l l i t e - A e o l i a n - S a n d s t o n e and Lime­

stone remains q u i t e c o n s i s t e n t and the three together have been 

taken as a marker u n i t . 

A-•62- •9 2 Peanut B r i t t l e LS, North of Mars h a l l Lake, not a s s o c i a t e d 
with A r g i l l i t e 

A-•62- •214 A e o l i a n Sandstone near B.C. Mine - not known i f A r g i l l i t e 
i s present 

A-•62- •218 Same 

near LS with skarn - t^f,*U.l ?ĉ t.«-w -n^U T.f? A--62- •125b A e o l i a n Sandstone near LS with skarn - t^f,*U.l ?ĉ t.«-w -n^U T.f? 

a-.62- •119 A e o l i a n Sandstone (Near L i t t l e ' s proposed f a u l t and my 
"Agglomerate" 

4--62- •155 A e o l i a n Sandstone on #3 Highway, some cubes of p y r i t e are 
present 

A-•62- •169 A e o l i a n Sandstone f r o s t e d pebbles^natrixcement i s lime 

A- -62- •184 A e o l i a n Sandstone on RR grade to Ora Denora, LS matrix 

A--63- 10 A e o l i a n Sandstone on Mt. Attwood, c l e a r limey Sandstone 

A--63- 131 A e o l i a n Sandstone, nearest Sandstone to Brooklyn, lime matrix 

A- •63- •142 A e o l i a n Sandstone, Limey matrix, s i l i c i f i e d , s l i g h t l y 
hematized 

A-•63- •155 A e o l i a n Sandstone, Limey, s l i g h t l y c h l o r i t i z e d 

A-•63- 170 A e o l i a n Sandstone, Limey 

A-•63- •171 A e o l i a n Sandstone, Limey 

A-•63- •225 A e o l i a n Sandstone, Deadman Creek f l o a t . 
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BROOKLYN AEOLIAN SANDSTONE, cont»d 

A-63-274 A e o l i a n Sandstone, coarse grained, Deadman Ridge 

A-63-168 A e o l i a n Sandstone near N con t a c t , N Ma r s h a l l Lake, some 
magnetite i s present 

A-63-262 B l a c k s i l i c e o u s A r g i l l i t e i n contact with Sandstone. 
Open spaces from the c o n c r e t i o n s are present. 

A-63-304 C l o s e l y packed A e o l i a n Sandstone 

A-63-329 A e o l i a n Sandstone, f i n e 

A-63-321 A e o l i a n Sandstone, coarse 

A-63-331 " " , coarse 

A-63-337 " »• , l o o s e l y packed 

A-63-349 A e o l i a n Sandstone 

A-63-301 A e o l i a n Sandstone 

IMPORTANCE OF AEOLIAN SANDSTONE: 

Bench 19 of the I r o n s i d e s , and Bench 5 of the Idaho have 

ore which has te x t u r e s s t r o n g l y suggesting the replacement of 

A e o l i a n Sandstone. Whenever such beds are encountered the assays 
of 

a r e / e x c e p t i o n a l l y highgrade. 

So f a r i n the f i e l d no copper m i n e r a l i z e d A e o l i a n Sandstone 

has been found. 

Dr. L i t t l e has pointed out that there i s a Sandstone on the 

Footwall of the Motherlode Mine. I t may be tha t a l l the ore bodies 

are a c t u a l l y at the same h o r i z o n , and t h a t the A r g i l l i t e - A e o l i a n 

Sandstone Limestone sequence i s very important to know i n searching 

f o r new ore. 

C o n t r a d i c t i n g t h i s concept i t must be r e c a l l e d t h a t a good 

number of outcrops have been found of A e o l i a n Sandstone without ore. 

However, i t i s s t i l l a favourable h o r i z o n f o r e x p l o r a t i o n . 
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BROOKLYN MARBLES 

The Brooklyn Marbles have been i n c l u d e d i n the s t r a t i -

graphic column, not so much because they represent any l a r g e bed 

but because they represent a problem and may be a marker bed. 

On the FW of the Ir o n s i d e s p i t there i s a l i t t l e Marble above the 

A e o l i a n Sandstone. Again on the FW of the Idaho p i t there i s a 

much l a r g e r u n i t of Marble. At t h i s mine the Marble i s at a 

f a u l t contact w i t h the ore, although some small blebs of ore have 

been l o c a t e d i n the Marble at i t s c o n t a c t . When the bearings of 

these Marbles are compared with the Brooklyn Limestones, they 

i n d i c a t e the hinge area of a c y l i n d r i c a l f o l d plunging to the 

North. 

There i s a l s o a Marble i n the Gold Drop area but i t s 

r e l a t i o n s h i p to the ore and the above Marbles has not yet been 

s t u d i e d . 



BROOKLYN SKARNS 

"Skarn" i s a bad word, something l i k e "greenstone", a c a t c h ­

a l l term which becomes more and more meaningless. In p i t mapping 

we have separated the Skarns i n t o Chert Skarn, Limestone Skarn, 

A r g i l l i t e Skarn, and Sharpstone Skarn. I t has become c l e a r from 

mapping i n the V i c t o r a - G o l d Drop tunnel t h a t Sharpstone can become 

i n c r e a s i n g l y metamorphosed u n t i l i t i s a massive "Skarn"...and, 

i n t h i s case, u s u a l l y ore. The sequence seems to be tha t the 

Limestone fragments are converted to Marble and then rimmed with 

P y r i t e f o l l owed by C h a l c o p y r i t e , u n t i l f i n a l l y only r e l i c i t pebble 

o u t l i n e s can be seen. Thus I co u l d w e l l imagine that i f Sharpstone 

Conglomerate beds were i n t e r f a c i n g with Limestone, t h a t i f ore 

d e p o s i t i o n took p l a c e , the Sharpstone would a l s o be r e p l a c e d . I 

am r a t h e r s u s p i c i o u s of the center "waste" band of the Ir o n s i d e s 

p i t where l a r g e cobbles of marbleized and m i n e r a l i z e d limestone 

are found. This i s most l i k e l y r e p l a c e d Sharpstone Conglomerate. 

However no t h i n s e c t i o n s have as yet been made of t h i s m a t e r i a l . 

M i n e r a l zoning i n the I r o n s i d e s p i t has not been c a r e f u l l y 

s t u d i e d . We should be able to d e l i n e a t e garnet, e p i d o t e , p y r i t e , 

hematite, s p e c u l a r i t e and magnetite zones. Probably t h i s could 

o n l y be accomplished with a l a r g e amount of assaying and petrograph 

work. Of course the ore zones have been picked out from copper 

assays but ore shoots i n these zones have not been o u t l i n e d . 



HW ARGIL-LITfi WITH PEBBLES 

The HW A r g i l l i t e has been found to be continuous and, i n 

some p l a c e s , to have pebbles g i v i n g a t e x t u r e that i s i d e n t i c a l 

with the Footwall A r g i l l i t e , although no red A r g i l l i t e s have been 

found. Since no r e s e a r c h has been made on the HW A r g i l l i t e we 

cannot t e l l i f i t i s the same as the FW A r g i l l i t e . A l s o , no pos­

i t i v e top determinations have been made. There are two p o s s i b i l ­

i t i e s : 

1. The HW A r g i l l i t e i s simply a r e c u r r i n g bed. I f so, 

maybe there i s a r e p e t i t i o n of the HW sequence to be 

found i n the HW area. Or, i f two A r g i l l i t e beds are 

present, perhaps a second h o r i z o n i s to be found i n 

the Rawhide area. 

2. I f the HW A r g i l l i t e i s the same as the FW A r g i l l i t e 

then perhaps the whole I r o n s i d e s s t r u c t u r e i s an 

overturned s y n c l i n e to the West. A f t e r seeing the 

i s o c l i n i c a l f o l d i n g i n the Brooklyn Limestones, t h i s 

would not be hard to imagine. 

CONCLUSION: 

1. A S p e c i a l e f f o r t must be made to make top determinations. 

2. A s p e c i a l r e s earch study, perhaps on the thermal char­

a c t e r i s t i c s , should be made on the A r g i l l i t e s to see 

i f some means of i d e n t i f i c a t i o n can be found. Perhaps 

t r a c e element p a t t e r n s are present f o r the d i f f e r e n t 

A r g i l l i t e s ? 



HANGING WALL SHARPSTONE: 

Ne i t h e r LeRoy nor McNaughton seemed to have been aware of 

HW Sharpstone. However, i n surface and p i t mapping the Sharpstone 

has been p o s i t i v e l y i d e n t i f i e d . No s t u d i e s have been made on t h i s 

Sharpstone to compare them with the Pootwall.Sharpstone. No top 

dete r m i n a t i o n has been made. 



BROOKLYN BASALT 

No B a s a l t has been found between the HW A r g i l l i t e and 

HW Sharpstone so t h i s rock u n i t has been p l a c e d above the 

HW Sharpstone. However, Seraphim p o i n t s out that "A few lenses 

of Andesite to B a s s a l t i c rock l i e w i t h i n an unconformity above 

the Brooklyn Limestone." There seems to be s e v e r a l phases of 

t h i s rock but no t h i n s e c t i o n s have been made. 



JURA-CR2TACE0US INTRUSIONS 

The rocks i n mind here are the M a r s h a l l Lake and G i l t 

Edge G r a n o - D i o r i t e s . No petrography work has been done on 

them so t h a t the name may not be c o r r e c t . 

They have been c a l l e d Laramide i n t r u s i v e s because I 

b e l i e v e they are s i m i l a r to Seraphim's Laramide i n t r u s i o n near 

the Motherlode Mine. 

I do not know i f these i n t r u s i v e s belong to the Nelson 

i n t r u s i o n s . (Dr. L i t t l e ' s map 6-1957 would place them as Nelson 

i n t r u s i o n s ) However, there i s a p o s s i b i l i t y that they are the 

source of the mineral s o l u t i o n s and we should know j u s t as much 

about them as we do about the Limestones. 

Considerable time has been spent mapping the Limestones 

and f o l l o w i n g A r g i l l i t e c ontacts and no new ore has been found 

o u t s i d e of the mine area. P o s s i b l y , d e t a i l l e d s t u d i e s of the 

igneous r o c k s , e s p e c i a l l y the G r a n o - D i o r i t e s and D a c i t e s would 

f i n d new mines. I c o n s i d e r the Dacite and Mica-Dacite, or Mica 

s h i s t s South of Mt. Attwood, i . e. Lone S t a r , Lexington Mines, 

to be favourable f o r copper d e p o s i t i o n . Dr. L i t t l e w i l l be p r e ­

s e n t i n g a new map of the area showing these Dacites and they 

should be examined c l o s e l y . 

McNaughton shows a b e l t of D i o r i t e , Gabbro, Pyroxenite 

South of Knob H i l l . The Winnipeg Mine was i n t h i s rock type and 

I have seen some good l o o k i n g v e i n s i n Porshaw's Wendy group of 

c l a i m s , a l s o i n t h i s rock type. 



SERPENTINE 

Serpentine has not been placed i n the S t r a t a g r a p h i c 

column as none has been found i n the mine area. However, 

Serpentine i s near as i n d i c a t e d by McNaughton 1s map. He con­

s i d e r s i t to be e a r l y Cretaceous, as does Dr. l i t t l e (Map 6-1957). 

However, Seraphim p l a c e s the Serpentine i n the Knob H i l l formation. 

I t i s p o s s i b l e then t h a t two ages of Serpentine are present. 

The Serpentine South and to the West of the I r o n s i d e s 

Mine i s i n the Knob H i l l formation, and again Dr. Seraphim i s 

probably c o r r e c t . 



KETTLE RIVER FORMATION 
The K e t t l e R i v e r formation i s w e l l exposed i n the mine 

workings and i n the V i c t o r i a Gold Drop Tunnel. I t i s w e l l 

d e s c r i b e d by Seraphim. The contact with the HW Sharpstone forms 

a s l i g h t angular unconformity. I t s s t r u c t u r a l importance l i e s 

i n the f a c t t h a t i t too has been d i s p l a c e d by a f a u l t now masked 

by P u l a s k i t e and the amount of i t s displacement may h e l p to solve 

the f a u l t problem. 



MTDWAY INTERMEDIATE TO BASIC FLOWS 

These flows show d i f f e r e n t i a t i o n with s e v e r a l types. One 

i s a r e d d i s h Feldspar which sometimes looks very s i m i l a r to 

P u l a s k i t e ; the other i s a grey Feldspar porphry with open amyg-

d u l o i d s and sometimes round spheroids of magnetite. A t e c t o n i c 

a n a l y s i s of the p e n e t r a t i v e F e l d s p a r l i n e a t i o n s i s needed to 

determine the flow p a t t e r n . Of course a pet r o g r a p h i c study i s 

a l s o needed to d i f f e r e n t i a t e the rock types. 



PULASKITE 

Three types of P u l a s k i t e have been seen i n the I r o n s i d e s 

Mine at the same outcrop. These are f e l d s p a r porphyry p u l a s k i t e ; 

a u g i t e - f e l d s p a r - p o r p h y r y p u l a s k i t e ; and m i c a - a u g i t e - f e l d s p a r 

porphyry p u l a s k i t e . A petrographic a n a l y s i s i s c e r t a i n l y needed 

here. The importance l i e s , I b e l i e v e , i n the f a c t t h a t some of 

the P u l a s k i t e s have entered f a u l t planes, masking the f a u l t s . I t 

becomes very important then to i d e n t i f y the i n d i v i d u a l dykes. 



CONCLUSION: 

Six new concepts have been added to the Phoenix Geology: 

1. The u n i t of A r g i l l i t e with pebbles, A e o l i a n Sandstone, and 

Limestone can be used as a h o r i z o n marker. 

2. That the P u l a s k i t e at the North end of the I r o n s i d e s P i t i s 

masking a f a u l t and that the Idaho-Brooklyn A r g i l l i t e i s the 

same as the I r o n s i d e s HW A r g i l l i t e . T h i s i s a working hy­

po t h e s i s and remains to be proven. 

3. That s i l v e r and g o l d i s r e l a t e d to copper and t h a t s i l v e r - g o l d 

r a t i o s can be used to express isotherms. And t h a t major 

d e p o s i t i o n i s c o n t r o l l e d by Newton's Law of C o o l i n g . More i s 

needed on t h i s theory. 

4. That the Limestones are i s o c l i n i c a l l y f o l d e d and plunged to 

the North. 

5. That the South Skarn contact i s an ex p r e s s i o n of the Pootwall 

A r g i l l i t e being f o l d e d i n t o s y n c l i n e s and a n t i c l i n e s as w e l l 

as being f a u l t e d . 

6. Good f o s s i l c o l l e c t i o n s have been made and mounted by G. P e i r . 

The d a t i n g of the Limestones i s based on ^P e n t a - c r i n u s " f o s ­

s i l s which are considered to be T r i a s s i c . These were found at the 

Brooklyn Mine area and on the r a i l r o a d grade to the East near the 

j u n c t i o n of the Phoenix Road with the highway. This means that 

a l l the major Limestones i n our area are of the same age. 



RECOMMENDATIONS: 

1. Mapping on the 1320' s c a l e has not made any improvement over 

Seraphim's map except t h a t the A r g i l l i t e c o n tacts have been 

found. With t i g h t i s o c l i n i c a l f o l d i n g and con t o r t e d rocks 

i t i s v e r y hard to do the necessary d e t a i l to f i n d the 

complete s t r u c t u r e . 

2. We have good 400 s c a l e maps now (although they do not e x a c t l y 

agree with LeRoy's) and these maps should be used f o r d e t a i l . 

S t r u c t u r a l a n a l y s i s techniques should be used on a l l bedding 

and "B" and "L" s t r u c t u r e s . D i r e c t i o n of l a v a flows c o u l d 

be determined from the f ,L" l i n e a t i o n of the p r e f e r r e d o r i e n t ­

a t i o n of the F e l d s p a r s . 

3. Extensive use of the petrographic microscope should be made to 

defi n e a l l phases of metamorphism and of our igneous r o c k s . 

4. A l l the Limestones i n the Phoenix area should be covered by 

ground magnetometer and probably an E-M survey to d e t e c t any 

p o s s i b l e m i n e r a l i z a t i o n zones on the A r g i l l i t e c o n tact. 

5. The Gi l t - E d g e area should r e c e i v e a d e t a i l e d study by s t r i p ­

p i n g and diamond d r i l l i n g . This i s a m i n e r a l i z e d g r a n o - d i o r i t e 

having the same copper, g o l d , s i l v e r r a t i o s as the ore i n the 

I r o n s i d e s . I t i s p o s s i b l e that a porphyry type d e p o s i t i s 

present. 

6. A l l G r a n o - d i o r i t e s and Gran i t e s and e s p e c i a l l y M i c a - S c h i s t s 

from D a c i t e s should be e s p e c i a l l y d e t a i l e d with petrographic 

s t u d i e s to d i f f e r e n t i a t e the rock types. I f e e l the emphasis 

should s h i f t from Limestone e x p l o r a t i o n to the igneous rocks 

f o r new mines i n our area. 



Kc,COMMENJJATIONS cont'd: 

7, A s e c t i o n needs to be core d r i l l e d between the Idaho-Brooklyn 

tiW to l o c a t e the Western m i s s i n g A r g i l l i t e and p o s s i b l e ore 

on t h i s c o n t a c t . 

8. A s p e c i a l p r o j e c t must be simply to make top determinations. 

At present f o r the whole mine area we have two. T h i s w i l l 

mean a p a t i e n t search of a l l bedding with a l a r g e number of 

p o l i s h e d s e c t i o n s f o r study. The data from t h i s study would 

provide the whole key to our s t r u c t u r e . 

In Conclusion: There i s more new ore to be found i n our 

immediate area. I t w i l l be found through s o p h i s t i c a t e d geolog 

i c a l techniques of s t r u c t u r a l a n a l y s i s , p e t r o l o g y and astute 

o b s e r v a t i o n s , coupled with standard g e o p h y s i c a l surveys and 

a follow-up of core diamond d r i l l i n g . Except f o r the Dacite 

Mica S c h i s t s , and l i r a n o - D i o r i t e s , i t i s our immediate area 

which has the g r e a t e s t p o t e n t i a l . i t i s i n t h i s area t h a t 

maximum d e t a i l i s needed. 1 have no doubt t h a t a systemmatic 

g e o l o g i c a l program w i l l produce new ore. 



IRONSIDES THEORETICAL STRUCTURE - 100 SCALE 

SECTION 49,172 

STAGE 1: F o l d i n g of the A r g i l l i t e - L i m e s t o n e sequence i n t o over­

turned i s o c l i n a l f o l d s , perhaps on a Sharpstone d e c o l l e -

ment. 

STAGE 2 - NORMAL FAULTING OF THE FOLDED BED: 

STAGE 3; E r o s i o n , d e p o s i t i o n of the K e t t l e R i v e r S e r i e s . I t w i l l 

be seen that the upper limb has been cut o f f by the K e t t l e 

R i v e r . However, Eastward the A r g i l l i t e again occurs forming 

the Footwall of the Rawhide ore. 

O r i g i n a l l y , only one f o l d was planned as the cente r band 

A r g i l l i t e s do not have pebbles, (as f a r as we know) and 

does not look l i k e the Footwall A r g i l l i t e , nor i s i t as 

t h i c k . However, when one co n s i d e r s the ore o u t l i n e , the 

t h i n bedded ore, and the l o c a t i o n of the center A r g i l l i t e s ; 

the double f o l d f i t s q u i t e w e l l . GS53 was d r i l l e d i n an 

i d e a l l o c a t i o n to t e s t t h i s theory. U n f o r t u n a t e l y , the 

"Skarn" above the f o o t w a l l i s so a l t e r e d that A r g i l l i t e 

beds can no longer be i d e n t i f i e d by o r d i n a r y means. 



PHOENIX 400 SCALE SURFACE GEOLOGY MAP 

ACKNOWLEDGEMENT; 

In examining t h i s map (August 1964) i t must be remembered 

that most of the contacts have been taken from LeRoy*s anc 

Seraphim's maps. However, there are s i x main changes i n t h i s 

map. 

1. The i d e n t i f i c a t i o n of a P u l a s k i t e dyke masking a f a u l t at 

the North of the Iro n s i d e s P i t . This dyke i s seen i n the 

p i t (and going Westward) the South end of the Idaho p i t , and 

on the RR grade o f f t h i s map area. Eastward, the dyke was 

seen aga i n on the road to the Rawhide p i t . I t has not been 

seen c u t t i n g the Midway v o l c a n i c s as a waste dump covers most 

of the area. P u l a s k i t e has been mapped i n the North Snowshoe 

underground workings, i n the face of the lowest Snowshoe 

bench, and a small dyke i s present i n the RR cut North of the 

Snowshoe p i t . Thus, a f t e r the Rawhide road showing, the 

l o c a t i o n of the P u l a s k i t e seems to be s c a t t e r e d . 

2. An A r g i l l i t e , with pebbles, to the West of the Mars h a l l Lake 

Limestones has been c o r r e l a t e d with the Ir o n s i d e s FW A r g i l l i t e 

A l s o , a Hanging Wall A r g i l l i t e i n the Ir o n s i d e s has been 

c o r r e l a t e d with the A r g i l l i t e i n the Idaho-Brooklyn Mine. The 

Apparent Westward displacement of the P u l a s k i t e f a u l t i s 

1600 f e e t . 

3. A small amount of green A r g i l l i t e , with pebbles, has been 

found North of the Stemwinder Mine. South of t h i s there i s a 

P u l a s k i t e dyke which may be the same as that on the East s i d e 

(only) of the Brooklyn Mine. Perhaps t h i s dyke i s masking 

another E-W f a u l t . C e r t a i n l y , the Brooklyn HW A r g i l l i t e i s 

s l i g h t l y d i s p l a c e d to the E a s t . 



Phoenix 400 Scale Surface Geology Map cont'd. 
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4. A Hanging Wall Sharpstone Conglomerate has been d e f i n i t e l y 

i d e n t i f i e d i n the Iron s i d e s Mine. I t i s p o s s i b l e then 

th a t some of the Sharpstone to the West of the Rawhide Mine 

i s a l s o Hanging Wall Sharpstone and t h a t ore w i l l be found 

under i t . (See Sec. 48.300N) 

5. The South Skarn contact i s found to be on A r g i l l i t e , prob­

a b l y the same A r g i l l i t e as the I r o n s i d e s FW. This Southern 

A r g i l l i t e was found to be contorted with small f o l d s and 

then cut with many N-S normal f a u l t s . The A r g i l l i t e c o n t act 

through the Rawhide p i t i s the outcrop p a t t e r n on the bottom 

of the p i t . Of course, t h i s same A r g i l l i t e i s under a l l the 

skarn. 

6. Sever a l windows are present i n the Midway V o l c a n i c s i n d i c a t i n g 

t h a t i t i s t h i n i n the Northern map area. Also to the South, 

underground workings come near to the surface under the v o l c a n i c s 

i n d i c a t i n g t h a t i t i s a l s o t h i n here. 



IRONSIDES THEORETICAL STRUCTURES - 400 SCALE 

GENERAL; 

Nothing i s known of the bottom of any of the s t r u c t u r e s . For 

example, what happens to the K e t t l e R i v e r formation to the 

East i s unknown. Al s o , what happens at the Knob H i l l conta 

i s a l s o unknown. As cleavage f o l d i n g i s probably t a k i n g pluv;e 

the hinges of the f o l d s should be l a r g e r than the limbs and 

have e s p e c i a l l y good ore. 

SECTION 47.600; On t h i s s e c t i o n the antiforms and synforms of the 

Rawhide area have been mapped and p r o j e c t e d onto the next two 

s e c t i o n s . A plunge of 15° and 22°N has been used, but no 

c o r r e c t i o n s have been made f o r the rake which would be to the 

E a s t . 

SECTION 49,172; The Rawhide A r g i l l i t e has been p r o j e c t e d onto t h i s 

s e c t i o n , and there seems to be the p o s s i b i l i t y of a Skarn 

zone under the Hanging Wall Sharpstone. T h i s s e c t i o n a l s o 

shows the P u l a s k i t e dyke c u t t i n g through e v e r y t h i n g . 

SECTION 51.000N: T h i s s e c t i o n i s North of the P u l a s k i t e dyke, and as 

the I r o n s i d e s Hanging Wall A r g i l l i t e has moved Westward 1600 

f e e t to the Idaho-Brooklyn HW A r g i l l i t e , the p r o j e c t e d Rawhide 

A r g i l l i t e was a l s o moved 1600 f e e t . I t comes r i g h t under the 

Stemwinder* area. A c t u a l l y , 600 f e e t North of t h i s s e c t i o n 

an A r g i l l i t e with pebbles was found. (Now c a l l e d the 

Stemwinder A r g i l l i t e ) 



DIAGRAMMATIC SEQUENCE OP ORE DEPOSITION AT PHOENIX, B.C. 

AND THE PHOENIX FAULT PROBLEM  

GENERAL; Through p i t mapping i t has been recognized t h a t the 

P u l a s k i t e dyke cuts o f f the ore at the North end of the 

Ir o n s i d e P i t . A l s o , i n r e c e n t mining, P u l a s k i t e has been 

found c u t t i n g the ore at the South end of the Idaho and 3  

North end of the Snowshoe P i t . I t i s then becoming clea : J v 

that the P u l a s k i t e dyke masks a f a u l t plane. The s o l u t i o n 

of t h i s f a u l t could lead to new ore. 

Recent mapping has a l s o l o c a t e d s i m i l a r a r g i l l i t e beds 

which are used i n the s o l u t i o n of t h i s problem. The Idaho-

Brooklyn HW a r g i l l i t e i s considered to be the same as the 

I r o n s i d e s HW a r g i l l i t e . A study of s i l v e r - g o l d r a t i o s 

a l s o p o i n t s out the sequence of ore d e p o s i t i o n . F i n a l l y , 

the same P u l a s k i t e i s .considered to be c u t t i n g o f f a l l the 

ore bodies; there has probably been two movements on the 

f a u l t plane, one of which was durin g or a f t e r the major 

m i n e r a l i z i n g p e r i o d ; there may have been three periods of 

ore d e p o s i t i o n . 

STAGE 1 ( F i g . 1) Perhaps the s t r u c t u r e of the limestones was much 

the same as i t i s today w i t h t i g h t i s o c l i n i c a l f o l d i n g . 

Centers of m i n e r a l i z a t i o n probably s t a r t e d at the contact 

of the a r g i l l i t e and limestone. I t i s l i k e l y t h a t t h i s 

s u r f a c e marks an unconformity. The centers of m i n e r a l ­

i z a t i o n were probably due to p r e - c o n d i t i o n i n g of the l i m e ­

stones by syngenetic p y r i t e and i r o n oxides which formed 

at t h i s c o n t a c t . 
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STAGE 1 ( F i g . 1) cont'd. 

That the m i n e r a l i z a t i o n i s found rimming the limestone 

i s due to the unconformity being brought to su r f a c e at 

at these places by a n t i c l i n e s and s y n c l i n e s , as w e l l as 

normal f a u l t i n g . Thus the whole unconformity has poss­

i b i l i t i e s of ore. 

STAGE 2 ( F i g . 2) A f l a t d i p p i n g f a u l t (E-W - 30°N) moved the 

limestone block to the West, p l a c i n g the Idaho-Brooklyn 

HW a r g i l l i t e n e a r l y opposite the I r o n s i d e s F o o t w a l l . 

Major d e p o s i t i o n took place forming the I r o n s i d e s and 

Idaho-Brooklyn ore. Near the cl o s e of m i n e r a l i z a t i o n 

another movement on the f a u l t may have taken p l a c e . I t 

i s p o s s i b l e then t h a t some of the Idaho ore was dragged 

along the f a u l t or that some of the f a u l t was r e p l a c e d . 

(No search has been made f o r t h i s type of ore.) 

STAGE 3 ( F i g . 3) A f t e r the second f a u l t movement more m i n e r a l i z a t i o n 

moved from the I r o n s i d e s FW area i n t o a f r a c t u r e d zone 

forming the Stemwinder ore. 

SILVER-GOLD RATIO DATA 

Graphs have been made of the r e l a t i o n s h i p s of s i l v e r and 

gold to copper. I t i s assumed that the gold areas are i n 

the h i g h temperature zones and that low s i l v e r - g o l d r a t i o s 

r e p r e s e n t h i g h temperatures. For the Stemwinder Mine 

there are f i f t y - o n e s e t s of assays, mostly from ddh's (a 

set c o n s i s t s of Cu. Au. Ag.) Idaho-Brooklyn 27 s e t s ; and 

31 s e t s from the I r o n s i d e s Mine. 
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GRAPH 1 T h e o r e t i c a l Gold to Copper Graph: 

The t r e n d l i n e s f o r a l l the mines has been p l o t t e d 

showing a sequence of I r o n s i d e s . Idaho-Brooklyn and 

Stemwinder. In the l a t t e r case two trends may be present. 

However, both are lower than the Idaho-Brooklyn v a l u e . 

GRAPH 2 T h e o r e t i c a l S i l v e r to Copper Graph: 

The rate of incre a s e f o r the Stemwinder and I r o n s i d e s i s 

q u i t e s i m i l a r . However, the Idaho-Brooklyn Mine has the 

hig h e s t r a t e of i n c r e a s e . 

GRAPH 3 T h e o r e t i c a l S i l v e r - G o l d R a tios f o r I r o n s i d e s , Idaho-Brooklyn, 

and Stemwinder Mines: 

These r a t i o s are c a l c u l a t e d from the above S i l v e r and Gold 

graphs. I t i s i n t e r e s t i n g to note t h a t the Idaho-Brooklyn 

and Stemwinder Mines have trends opposite to t h a t of I r o n ­

s i d e s . T h i s i s i n t e r p r e t e d to mean t h a t the I r o n s i d e s ore 

was d e p o s i t e d with i n c r e a s i n g heat while those of the other 

mines d u r i n g d e c r e a s i n g heat. 

ORE POSSIBILITIES: 

(1) Small centers of m i n e r a l i z a t i o n are probably present 

at many places on the a r g i l l i t e unconformity. I t i s 

t h e r e f o r e important to know e x a c t l y where t h i s contact 

i s . The Idaho- or Brooklyn FW should be d r i l l e d f o r 

t h i s purpose. 

(2) Should ore have been emerging while f a u l t movement took 

p l a c e then some of the ore should have r e p l a c e d the 

f a u l t and, i n t u r n , been dragged towards the Idaho Mine. 

Th i s area should be i n v e s t i g a t e d . 



- 4 -

ORE POSSIBILITIES cont'd 

(3) I f t h i s sequence of ore d e p o s i t i o n i s c o r r e c t then 

on the a x i s of the Brooklyn and Stemwinder Mine a 

shear zone should be found which may c a r r y ore. 

The small p i t s East of M a r s h a l l Lake may be on such 

an a x i s . 

J u l y 29, 1964 
George Addie, G e o l o g i s t , 
Phoenix Copper D i v i s i o n 
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Diagrammatic Sketch of Phoenix Ore Deposition 

Fig I. Deve lopment of C e n t e r s of M i n e r a l i z a t i o n 



Scale I" = 1 0 0 0 ' 



Diagrammatic Sketch of Phoenix Ore Deposition 

Fi g 3. F ina l S t a g e 

N 



Following an a n a l y s i s of an Attwood map of the I r o n s i d e s 
p i t at Phoenix, B. C. (soo Map 1) whore c o n i c a l c r o s s - f o l d i n g was 

i n d i c a t e d , a d e t a i l e d study was made of the i n d i v i d u a l bench plans 

to determine what» i f any, a f f e c t the c r o s s - f o l d lag would have as 

an ore c o n t r o l . A l l poles have been p l o t t e d on the lower sphere 

u si'; a Lambert Net. 

ELgj l a The bedding pole p o i n t s from Map 1 have been contoured 

and a maximum i s found at N-S -35 K. I t i s noted t h a t 

most of the bedding shown on t h i s map i s from the f oo t -

w a l l area and i t i s suggested t h a t the low d i p i s due 

to f l a t t e n i n g of d i p due to a c u r v i l i n e a r plane. T h i s 

would h e l p to e x p l a i n the spread around the maximum. 

Probably c r o s s - f o l d i n g a l s o d i s t o r t s the maximum concen­

t r a t i o n p o i n t . 

Fi, » l b 125 Bedding pole ooints used f o r the contouring i n F i g . 1. 

(Data i s found i n Appendix 1) Note the small c i r c l e p a t t e r n 

of the p o i n t s . I t i s on t h i s t h a t the o r i g i n a l theory of 

c o n i c a l c r o s s - f o l d i n g was based. Maman^points out, "In 

c i r c u l a r c o n i c a l f o l d s the f o l d g i r d l e f o l l o w s the path of 

a small c i r c l e . " 

Fi;:. 2a 200 Bedding pole p o i n t s have been contoured from Benches 11, 

12, 13 on g r i d 47800E-49200K and 49O00N-5000N )see Map 1). 

The maximum of N28°S-37°R i s considered to be the bearing 

of the Banging Wall zone. 

1. Hainan, P.J. (19GI) "Manual of the Stereographic P r o j e c t i o n , " 

West Canadian Research P u b l i c a t i o n s , Calgary, \ l b e r t a , 

p. 32. 

file:///lberta
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Iro n s i d e s T e c t o n i c Study cont'd 

Fi^« 2b Bedding pole point3 f o r benches 11, 12, 13, used i n F i g . 2a. 

(Data i s found i n Appendix 2) 

Fig. 3a 171 Bedding pole points have been contoured from benches 

11-19 i n g r i d 47800S-49200E and 480001 to 49,000N. The 

maximum i s at N i l E-43°S. I t would seem, then, that as one 

moves Southward the HW beds change i n s t r i k e from East to 

West, perhaps forming a b a s i n shape. 

Pi£» 3b Bedding pole p o i n t s used i n F i g . 3a. (Data i n Appendix 3) 

Fi'T. 4a Composite of a l l Hanging Wall pole p o i n t s . Maximum i s 

N18°E-44°E. 

Fit;. 4b P l o t of 371 bedding pole p o i n t s used i n F i g . 4a. 

F i g . 5 The maxima f o r BY and FI beds from F i g . 4a and F i g . l a , 

and the v o r t i c a l plane maximum from F i j i . 4b have been used 

to l o c a t e the a x i a l plane. ( T i s i s using the theory t h a t 

we have an overturned sync Line s t r u c t u r e ) T h i s plane i s 

found to have ft bearing o f N13°E-41°E and plunges 30°N* 

F i a . 6a Small synforras and antiforms ( p l i c a t i o n s ) h we been obsorvod 

d u r i n g p i t mapping of the HW, 

F i . i . Gb The lift" p l i c a t i o n poles (27) have been p l o t t e d . (Data i n 

Appendix 4) 

Fi:;. Gc Although only 27 p l i c a t i o n polos are a v a i l a b l e two maxima 

are present. R e f e r r i n g to Pig. 5, one maximum occurs near 

the "A" area, and the second maximum occurs n e a r l y 90° 

from on the a x i a l plane. 



I r o n s i d e s T e c t o n i c Study cont'd 

Pig. 6c I t i s su„ ested t h a t the second maximum i s from c r o s s -
cont'd 

f o l d i n g . They are too few i n number to determine i f 

they are c o n i c a t cross f o l d s or not* 

Bin. 7a Data from Appendix 1 has been assembled i n groups of 10 

and t h e i r p o i n t s of i n t e r s e c t i o n p l o t t e d . The number of 

i n t e r s e c t i o n s i n c r e a s e by the formula ^ * * where N i s 

the number of beds. Thus each ten beds gives 45 p o i n t s 

so t h a t t h i s p l o t has approximately-500 p o i n t s . (See 

Appendix 5) 

Fia» 7b The p o i n t s from 7c. have been contoured and f i t the a x i a l 
2 

plane d e r i v e d from F i g . 5. Weiss and Turner g i v e a 

warning of why such a technique may be meaningless: 

"The u n c r i t i c a l use of "4" i n t e r s e c t i o n s i s p a r t i c u l a r l y 

suspect whe^e f o l d i n g i s extremely weak so that the S— 

s u r f ices are b r o a d l y homoolinal. The c h a r a c t e r i s t i c p a t t e r n 

of "&" f o r such domains i s an u n u s u a l l y p e r f e c t g i r d l e i n 

the plane of the u n i f o r m l y d i p p i n g S, g e n e r a l l y with 

s c a t t e r e d maxima: and the corresponding S pole diagram 

shows a s i n g l e maximum, perhaps with r e c o g n i z a b l e e l o n g a t i o n 

on a great c i r c l e normal to one of the "A" maxima". 

^, Turner, T.J. and Weiss, L«£< (1903) " S t r u c t u r a l A n a l y s i s of Meta-

Morphic T e c t o n l c e s , " McGraw-Hill Book Co., p. 157 
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Iro n s i d e s T e c t o n i c Study 

I t i s noted t h a t i n t e r s e c t i o n s are not o n l y on the a x i a l 

plane but the lowest contour i s f o l l o w i n g a small c i r c l e i n d i c a t i n g 
• • 3 that c o n i c a l c r o s s - f o l d i n g i s t a k i n g p l a c e , or that secondary f o l d -

4 

ing i s by f l e x u r a l s l i p . "Where the second f o l d i n g i s by f l e x u r a l 

s l i p of 3, the e a r l i e r l i n e a t i o n s f o l l o w small c i r c l e paths i n 

pro j e c t i o n } as de s c r i b e d by Sandher." 

F i a . 8a A synform s t r u c t u r e was examined on the HI of Bench 12. 

• • i s on the main a x i a l plane ( F i g . 5) and i s probably a 

cr o s s f o l d . (Data i n Appendix 6) The two limbs have 

bearings of N70°W-74°NW and N13°E-38°E. 

Ufa 8b P l o t of poles used i n 8a. 

Fi&. 9a Contour of I r o n s i d e s s l i c k e u s i d e s t r i a t i o n s on the beds of 

8a (see Data i n Appendix 6) On the beds d i p p i n g £ the 

s l i c k e n s i d e s have a maximum at S59°E-51°and on the beds 

West a maximum at S77°W-56°. 

Fiu. 9b P l o t of s t r i a t i o n poles used i n F i g . 9a. 

F i g . 9c HW S t r i a t i o n s i n r e l a t i o n to the main " " a x i s when the 

West d i p p i n g s t r i a t i o n s are r o t a t e d about the "B" a x i s 

(From F i g . 5) the s t r i a t i o n s are found to be the sameas 

the East d i p p i n g s t r i a t i o n s . I t i s proposed then that 

these s t r i a t i o n s are part of the f l e x u r e f o l d i n g mechanisms 

and were present at the time t h a t the main s t r u c t u r e was 

plunged to the North. T h i s would mean t h a i the cros3 f o l d s 

had developed before the l a s t major f o l d and plunge. 

3. human, P.J., l o c . c i t . 

4. Weiss, U.K., (1959) "Geometry of Superposed F o l d i n g , » B u l l . G.3.A. 
V o l . 70, p.91 



Fi£, 10a FW s t r i a t i o t i 3 were a l s o found to plunge to the SKf much 

the same as those on the HW beds. 

F i g * 10b P l o t of 18 bench 12 FW s t r i a t i o n s . (Data i n appendix 7) 

Conclusion f o r C o n i c a l C r o s s - f o l d s 

Fit;. 11 The p l o t t i n g of the data from the Attwood map gave a 

dramatic i n d i c a t i o n of c o n i c a l c r o s s - f o l d i n g . 

rig. 12 The r e l a t i o n of f o l d i n g to d i p of the beds was found to be 

a l i n e a r f u n c t i o n with the equation T»0.5 V90-A) where X i s 

the amount of f o l d i n g and "X" i s the amount of d i p . 

However, i n p i t mapping c o v e r i n g part of the same area no 

c l e a r i n d i c a t i o n of c o n i c a l c r o s s - f o l d i n g was found. 

By t a k i n g the d i p data to the nearest f i v e decrees small 

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

to d i p wa3 found to be e x a c t l y the same as i n F i ; j . 12. 

The f i n a l c o n c l u s i o n then i s t h a t the c o n i c a l c r o s s f o l d s 

found from the Attwoou map i s p u r e l y a f u n c t i o n of t h e i r 

mapping, i . e . they recorded d i p s to the neare3t f i v e 

degrees. 

Conclusion f o r I r o n s i d e s S t r u c t u r e : 

A s t r u c t u r e of an overturned s y n c l i n e has been assumed. I f 

t h i s i s so then t h i s study has d e f i n e d the a x i a l plane 

and a x i s . An A r g i l l i t e i n tho HW has been found which may 

he FW A r g i l l i t e . So f a r no c o n c l u s i v e top determinations 

have been made nor has there been any a n a l y s i s of the 

A r g i l l i t e s , Only when t h i s data i s a v a i l a b l e can a p o s i t i v e 

c o n c l u s i o n be made. F i g , 7b suggests t h a t part of the move­

ment duri n g f o l d i s f l e x u r e which should * i v e some c o n i c a l 

f o l d s . 
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Fig 7a 500 A'fwood Bedding intersections 
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Fig 9c West Striations rotated about " B " 
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Ironsides Bedding Analysis 
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ATTWOOU BXDDIMG DATA 



Page 1 
N23°E-30°E 
N17°E-70°E 
N-S-55°E 
N22°W-30°NE 
N12°E-20°E 
H25°E-60°E 
N84°w-45°N 
N-S - 40°E 
N-S - 40 E 
N15°W-3o°E 
N19°W-45°E 
W28 W-70 1 
N30°E-C0°E 
N-3 - 10°E 
R-S - 10°E 
N55°V-35°w" ( s y u c l . ) 
N18°E-a5^E 
N15°B-30 W 
Nlo E~6?°E 
N20°E-40°E 
N30°W-35°E 
M2e°w-io a 
»27°B-30°E 
N-S - 10°E 
N3°E- 40 E 
N-S - 40 E 
860 - 15°S 
N25°E-50°E 
N9°g -60°E 
N31 f fE-45°3 
N12°I-45°g 
N-S - 4 0 ° | 
N38°E-fiO°E 
*56 f-20 1 
N11°E-30°E 
N14°W-40°E 
N-3 - 45°E 
N 3°E-C0°E 
N28°E-35°E 
N 6°E-40°E 
N-S - 15°E 
N55°E-45°S 
N 2°W-70°E 
N68 W-70°W 
N-S - 65°E 
N-S - 50° fi 
N20°E-60°E 
N 6°E-25°E 
N-S - 30°E 
N14 W-60 E 
N42° E-35°E 
N13°E-30°E 
N22°E-30°E 
N23°E-40°E 
N59°B-40°SK 
N30°tt-30°NE 
N 9°E-70°E 
N14°E-30°£ 

ATTwOOD BEDDING DATA 
N13°E-35°E 
N17°W-45°E 
N 2°W-30°E 
N14°W-G0°E 
N 2°E-30°E 
N 9°E~50°E 
S29°W-20°E 
N14°W-60°E 
N 2°E-40°E 
N 6°W-45°E 
N62°W-20°NE 
N35°W-20°E 
Nll°W-20°E 
N33°W-20°E 
N13°W-40°E 
N15°W-35°S 
N 7°E-55°F 
S11°E-40°E 
N26°E-50 E 
N2G°E-30°E 
N24°E-30°E 
H 4 f -60 I 
NT-S - 2 0 ° E 
N17°E-55°E 
N30° E-58°E 
N36°W-10°E 
N35°W-30°E 
N51°h-30°NE 
N40°W-30°NE 
N26°E-o0°E 
N19°W-4Q°£ 
N60°W-50°N 
N-S - 3 5 ° E 
N 7°K-55°E 
X17°W-50 % >E 

•20°^ 
N22°E-20°W 
N10°E-50°E 
N23°W-20°E 
N 8°W-4o°W 
N51°W-15°NW 
N3C°W-40°E 
N42°tf-30°E 
N 5°E-30°E 
N 8°W-35°E 
M 8°W-25°E 
N 5°E-G0°E 
N-S- 30°E 
N22°tf-;55°E 
N4l°W-35°E 
N40°^-25°E 
m o ° w-35°E 
Nil°E-50°E 
N-S -60 E 
N-3 -50 E 
N-S -50 E 
N 8°E-30°E 
N-S -45°E 



Page 2 ATT'WQOD BBPDIMG DATA 

N16°E-15°E 
H 3°W-30°E 
N25°E-35°W 
N14°W-35°E 
N22°»-55°E 
N87°W-15°NE 
N62°tf-20°SW 
N24°1V-15°E 
N12°n-55°E 
N 3°E-20°E 
NMO°K-20°NE 



APPENDIX II 

IR0M3IUSS BEDLING DATA FOR BBHCHKS 11,12,13 

G r i d 47800ii - 4»200K 
49000 - 5000N 



IRONSIDES 
HANGING WALL BENCH 11. 12 13 

STRIKE DIP 
o 

N7L W 2li H 
N19°E 3h%& 
N22°W S i B 
N20°W -67°E 
N28°W -58°E 
N29°E -25°S 
3?2$°E 4iO°E 
NIO°E -37°E 
HH^S -36°E 
N33°E -37°E 
Niil°E -30 E 
N-3 -li5°E 
N23C£ -31°B 
er^sns -36°E 
m5°E -^O°E 
N-S -u2°E 
N 9°W -35°E 
N -33"E 

N27°E -37 S 
I S°B -68°E 
;I28°E -57 3 
KL9°E -ltf°E 

fa5°E -63°s 
rG.3°E -. -5S°E 
MlU°E -82°E 
N62°W -6$°E 
Nd2°W 
N30°E -65°E 
KL6°W -50°E 
S86°W -3X°W 
N2h°E -60°E 
N29°E -83°SE 
N28°W -30°E 
IJ22°W -22°E 
N20°W *®L°1 
N23°W -^8°E 

N22°tf -53°E 
N-S -ii5°E 
f3U8°E -ii?°E 
N2ii°E -68°E 
N20°E -iiO cE 
N27°E -37°E 
N73°W -S9°SW 
N62°W -59°SW 
N60°W -£L°SW 
StiiS*V -20°N 
N3t°V -22°N 
88$°8 -58°SE 
N52°W -72°SW 
N66°W -2li°SW 
E-K0 -$0°S 
N27 E -20°E 



IflONSlUfciS lUNaXNu WALL BENCH XI. 12. 13  
STRIKE nrg 

NL:3°E -23°E 
ttft ^ 0°E 
W g ? -39°S 
N17°E 

N 2°E 

N56°E 

N23°E JaSeji 
N28°E 

N32°E .36Og 
N27°E . 28°E 
WOTS 

* ? 5 -I*0°E 

•32°SS 

N81°W I S M 

S50°* - 5 0 0 tv 

Srcf a 

^ -70°E 
N23°E Jn<£ 
N22°E ^ O g 
S 7°E 
mm . 2 3 ° ^ 

5?2 -?9°: 

«36> -2S°B 
Nii6°E _ i t 0 o F 

so ^ 
N6 E ^ q O j . 

N25°E 
NUii°E J?©* 
N20°E .c 2o; 
? Jlg° E -£8 0E 
N10°W . ? i.o E 

^ ° E 
HSlrjB -31°E 
N2j6°S _5 2°E 
N22°E 



P a g e 3 ITON3IPS3 B A N K I N G W A U , r r m c b 11 r 1 ? r 1 3 

STRIKE 

N20 E -It2°E 
N27°E -U7°S 
NX6°E -60°S 
K 9°S -52°F. 
N 8°E ~65°E 
N27°E «55°E 
H30°E -25°E 
HL2°E -365 

N22°S -ii2°E 
1J35'°S -38°E 
M12°E -ii2°E 
N 9°E -30°E 
If 6°E -in°E 

Mli7°E -32°S 
HLO°E -37°E 
N16°E -Uo°E 
NI(8°E -39°E 
KU2°E -5o°e 
33 ri 4S°B 
May - 7 0 % 
K25°E -63 3 
N37°E -60°E 
k l 6 ° w -4*6°3 
I M -30°E 
n55°e - & ° e 

-30°SE 
MSl E -Uo°SE 
872*1 *£S?SE 
H25̂ W -60°3W 
N82°W -55°S 
E-Wo -?2°G 
HU*I -2i2°SE 
H3G°E -6>°SE 
N25 F -78°E 
H25°E -66°E 
8 2°E -53°E 
8&2SS -560GE 
N27 E 4iO°E 
N20°E -33<>E 
N U°E -23°E 
H3U°E -32°E 

-U2°SK: 
M28°E -i;0 oE 
N81*°W -li9°B 
MU8°E -76°3E 
»66°E -3U°SE 
N13°E -36°8E 
s s r s - i i0°E 
N22°E 
•M9CE -li3°E 
IKS -52°E 

83X°K -71°E 
W12°E -39°E 



Page 4 ISOK3IDBS HANGING tfALL 

STRIKE pip 

N80°W -29°N 
N30°E pjjjra 
B21°E . p ^ E 
N20°E ^0 ° E 
N U ° E - ^ 2 ^ 

N20°E .J5°s 
N £°E ^6 ° E 

W ? * -21°E 
iao°s ^ 3 ° 5 
lens *6S§B 
W l -66°E 

-29°E 
N 3°E - 7 7 ^ 
i a o °E -57°i; 

N 7°J -60°B 
! U°F -730,5 
W26°E J&p% 
HtiOTi -3yOK 

N?5°E 
sS«*» -^o°? 
BbSjl ^8 ° E 
826 E -6£°E 
N20°E - 6^ f 
N2I°E -25°r; 



APPENDIX III 

IEONSIDBf BEDDING DATA FOR BENCHES 11 

Grid ij.7,800E - ltf,20GE 



Page 1 I R O N S I D E S BEDDING D A T A . B-7 MAPS BENCHES 11-19 HW 

S T R I K E 

Bench 11 H20 E ^7°E 
N1?°E -S2°E 
Mllj E - 6 3 ° E 
Nlii° E - £ 5 ° E 
K15°E -85'°E 

Bench 12 KL6°E «60°S 
N10°E *52°E 
N10°E ~65°E 
N27°E - S O 
W31°B -25 E 
S2|fj -ii7°E 
N28°E -58°E 
KL?°E -ii2°E 
N - S ^ -70°E 
N 6% -6it°E 
m.O°VJ -7ii ° E 
N-S * 6 0 
2Jh3°B - S 9 ° B 
H2U°E - 3 i * ° E 
Hl&fe -li6°E 

3°E -57°E 
Nii3^E 
N25j) -U6°E 
N23°E -31<>E 
K21°E -§2°E 
m.8°E 4>3°E 
N30°E . ~63°E 

Bench 13 N39°E -5 l°E 
H30°E -7i°E 
N20°E - i t f t 
N l l^ E ~!t3°E 
N10 E -6?°E 
N O -66°E 
8 fa E -66°E 
N 3 ° E -68°E 
HliBgE -72°E 
N12"E -6U^: 
N16°E -63°E 
TO°E -1& ° E 

N6°E - 6 0 ° E 
N-S - 7 3 ° E 
N19°E -59°E 
N22°E 
H20°E «Jt$°l 
I 6°E -li6° E 
N25°E - l t 3 ° E 
H 7 ° E - I ^ O E 

N10°E -iiU°E 
ffl.6°E -39033 

M30°S -52?: 



Page 2 I30NSISES B-7MAPS BENCHES 11-19 HW 
STRIKE 

Bench 13 N26°E 
cont'd Nlii°E 

K0iioE 
N29°S 

m9°s 

ML9°E 

N-S 

NU°W 
H33°s 
N20 E 
ro.o°E 
m.o°E 
N23°£ 
N22°E 
N28°W 
NUB W 

Bench lU KT'°E 
H2 fci 
ta9°s 
N 9°E 
HJi3°E 
KLO°E 
N16°E 
N 8°W 
!J2!i°E 
N 8°W 
833*8 
N58°E 
M 
N20 E 
H22°E 
N28°E 
INS 
N2£°E 

N 8°E 
N22°E 
H25°E 
N15°E 
8 6°E 
N19°E 
K13°E 
N19°W 
N 9°E 
K 2°S 
H20°E 

-26°E 
-U5°E 
-t3°E 
-32°B 
-52°E 
-31°E 
•4*5 IS 
-S2°E 
-2?°E 
-37°E 
-2952 
-21°E 
- i i ^ E 
-2S°S 
-**o°s 

-57°E 
-6i,°E 
-UO°E 
-UB°S 

-60°E 
-3l°E 
-37°E 
-*3°E 
-32°E 
4u°E 

-£i2°E 
*36°» 
-S7°E 
-IiO°E 
4i2°E 
-i5°s 
-60°E 
-70°E 
-65°E 
-35°E 
-£0°E 
-26°E 
-UO°E 
-32°E 
-29°E 
-llO°E 
-33°E 
-u3°E 
-6b°E 
-lfc°E 
-£0°E 
-iil°E 
-57°E 
-25°E 
-iil°E 



Page 3 iBOgSljjgS B-7 MAPS BENCHES 11-19 HW 

Bench l i i 
cont'd 

Bench 15 

Bench 16 

STRIKE 

N37°E 
N Q°E 
Ntt°E 
N120E 

N25°E 
N23°E 
N U°E 
m.3°E 
H38°E 
Nii7?E 
833 W 
N 6°w 
N-S 

jao°w 
N 7°E 
NHi°E 
N30°E 
8 °°E 
Miili°E 
N31°E 
N20°E 
N20°E 
N28°W 
M30°W 
sa2°w 
If It°E 
Nl8°W 
ia2°E 
iao°E 
UL9°K 
J121°E 
?a9°E 
iait°E 
H21°E 
fao°E 
N-S 
N 9°E 
N10°E 
8 5°E 
N19°E 
N30°E 
iao°E 
KL9°E 
IU9°E 
N36°E 
J68°E 
E-W 
W 6°E 
KU°W 
N25°W 

-US E 
-22°E 
-7S°E 
-60°S 

-78°E 
-70°E 
-S9°E 
-S2°E 
-25°E 
-32°E 
-U5°E 

-50°£ 
-35°E 
-66?E 
-68°E 
-56°E 
-33°E 
-69°E 
-8l°E 
-S5°E 
-US°E 
4iii°E 

-11°E 
-33°E 
-3l*°E 
-21°E 
-12°E 
-50°E 

-70°E 
-5'2°E 
4l9°E 
-52°E 
-6l°E 
-ii7°E 
-ii9°E 
-io°E 
-ti8°E 
-£2°E 
-56°E 
-60°E 
- 3 & 
-71°B 
-31°S 
-66°E 
-35°E 
-72°s 

-61°E 

-35°E 



Page 4 IRONSIDES B-? MAPS BENCHES 11-19 HW 

Bench 17 

Bench 18 

Bench 19 

STRIKE 

N20°E 
N25°E 
N32°E 
Nk0°E 
N38°E 
!&5°W 

*ao°s 
N20°E 

NI6°E 

N18°E 
N 6°E 
N2$°w 
HU°B 

-^2°E 
-$2°E 
- U f a 
-52°E 
-30°E 

-&°K 
-26°E 

-55°E 

-60°E 
-&°E 

~S0°E 



APPEMDEt IV 

»B» STRUCTURES IN IRONSIDES H.W. 



Appendix IV 
f " Axis on Bench 11, 12, 13, Ironsides 

Bench 11 

Bench 12 

Bench 13 

STRIKE 
N51°E " 
S 2 q 0 E 

S58°E 

S68°E 

N6ii°E 

MU0°3 
N88°E 
ShO E 
S$7°E 
S£0°E 
E-W 
S l*W 
S16°E 
S13°E 
S32°S 
S26°E 
S -N 
S26UE 
M68°F 

3^8°E 
Sk2°B 
si6°e 
S33°E 
837*1 

DIP 

-26° 
-37° 

-13° 
-28° 
-27° 
-30° 
-25° 
-52° 
-22° 

-K 
-16° 
-28° 
-17° 
-21° 

-16° 
-26° 
-280 
.27 ° 
- 6° 
-19° 
- 6° 

-20° 
-17° 
-5U° 

-38° 



APPENDIX V 

CTCLOGRAP 10 TRACES OF BEDS tfROM THE DATA IN 

AfVWUUl I 

GROUPED 10 BEDS PER NET 



Appendix 5 Intersections of Gyclographic Projections of 1st 10 Attwood Beds 







4 th 10 Attwood Beds 



5th 10 Attwood Beds 









9th 10 Attwood Beds 
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APPENDIX VI 

IR0NSIDE3 SYNCLINE CROSS STRUCTURE ON BENCH 12 H.W. 



STRIKE 

N62°W 
K66°W 
N70°W 
N71°W 
»78°tf 
N66°W 
N52°W 
N62°W 
N77°W 

mo K 

N15°E 
N11°E 
N22°E 
K 
KL6°W 
MUi°E 

APPENDIX VI IRONSIDES SINCLINE CROSS STRUCTURE 
ON BRVCH 12 HANGIM? WALL 
DIP 

-li3°S 
-2f2°S 
-71°S 
-77°S 
-68°S 
-6S°W 
-76°S 
-67°S 
-72°S 
-77°S 

-li7°E 
-53°E 
-3a°E 
-liO°E 
-38°E 
-3S°E 
-L5°E 
-32^ 
- U°E 

STRIATIONS 

71i°W 
88°E 
57°W 
ii3°W 

-60°W 
«67?W 
-23 W 
-6V>W 
-55°tf 
-62°W 

-62°S 
-65°S 
-70°s 
-53°s 
-6o°S 
-88°S 
-65°S 
-85°s 
-85°s 



APPENDIX VII 

IRONSIDES P. V. STRIATIONS 



IRONSIDES F. W. STRIATIONS 

STRDCS D I F STRIATIONS 

fX 
Hll£H _62°K -%os 

n £ . a 0 E 

P I 3 ? , r -?3% -67°s 
« ° > . > E :§°s 
L & -53°E -38°S 
E -J.O°E ^ q o s 

KW* _ 5 s ^ : & t 
Wi"* .^4 -fos

s 

N22°tf -J,2OE 4|og 
PR :*p 
f I L 8 > - b T * -73°s 
«38°W M°S 



LIMESTONE TECTONIC ANALYSIS 

INTRODUCTION; 

In the Phoenix Mine area there are three major blocks of 

Limestone! 

1. The Stemwiuder-Idaho-Brooklyn-Marshall Lake Limestones. 

(See Map A) 

2. The Phoenix Mire ore. (See Map A) 

3. The ft. R. Grade Limestones or B.C. Basin Limestones* 

(See Map B) 

The o r i g i n a l problem was to f i n d the s t r u c t u r e of the I r o n - i 

si d e s P i t . As the se Limes tones are now skarn and ore bedi 7 

i t would be very d i f f i c u l t to make top determinations. The 

f i r s t group of Limestones are i n c l o s e p r o x i m i t y to the 

I r o n s i d e s and l e s s a l t e r e d . I t was hoped that an understand­

i n g of t h e i r s t r u c tures could be used i n i n t e r p r e t i n g the 

I r o n s i d e s s t r u c t u r e . F urther to the East i s another set of 

Limestones, i d e n t i c a l to the Mar s h a l l Lake Limestones. The 

s t r u c t u r e was a ^ a i n examined. Here, t i g h t overturned i s o c l i n a l 

f o l d s were seen, and i t i s t h i s t i g h t f o l d i n g which probably 

g i v e s the key to our s t r u c t u r e . Subsequent to t h i s study, 

"pen t a - c r i n u s " f o s s i l s were found on the 2nd R.R. Grade which 

are i d e n t i c a l to those found near the Brooklyn Mine. Thus, i t 

i s concluded t h a t a l l the Lime stones i r e the same and t h a t the 

s t r u c t u r e s of one s e c t i o n can be a p p l i e d to the other s e c t i o n s . 

F i n a l l y , a l l the data has been put on one stereonet (see P i g . 10a) 

and the r e s u l t i n d i c a t e s recumbent ( to West) i s o c l i n a l f o l d ­

ing or a homoclinal s t r u c t u r e with some i s o c l i n a l f o l d i n g . 



- 2 -

Limestone T e c t o n i c A n a l y s i s cont'd 

The f o l d g i r d l e i s weak but a d e f i n i t e plunge of 40°-50° 

to the North i s i n d i c a t e d . This i s much higher than 

expected, and remains to be e x p l a i n e d . In the f o l l o w i n g 

study small u n i t s are examined s e p a r a t e l y and then combined 

to make a f i n a l o v e r a l l s t r u c t u r a l i n t e r p r e t a t i o n . 

F i g . l a Contours of N. M a r s h a l l Lake Limestones showing i s o c l i n a l 

f o l d i n g with 40°plun r je to the North, The a x i a l l i n e has a 

bearing of N20°E. 

F i g . l b P l o t of 54 poles f o r F i g , l a . Data i s found i n Appendix I. 

F i g . 2a Contours of Brooklyn Mine Limestones, showing a plane bearing 

N8°E at 30°E. 

F i g . 2b P l o t of 49 poles f o r F i g . 2a. Data i n Appendix I I . 

F i g . 3a Contours of Stemwinder- Limestone B r e c c i a showing i s o c l i n a l 

f o l d s or v e r t i c a l beds with s t r i k e N7°E. 

F i g . 3b P l o t of 52 poles f o r F i g . 3a. Data i n Appendix I I I . 

F i g . 4a Contours of Idaho Ore beds showing i s o c l i n a l f o l d i n g with a 
plane 

weak f o l d e i r d l e showing a plunge of 20°N with a x i a l N6°E. 

F i g . 4b P l o t of 62 poles f o r F i g . 4a. Data i n Appendix IV. 

F i g . 5a Contours of Idaho Marbles showing a f o l d g i r d l e with a plunge 

of 00°N with a x i a l plane probably N13°E. 

F i g . 5b P l o t of 24 polos f o r F i g . 5a. Data i n Appendix V, 

F i g . 6a Contours of Limestone composite made from Marshall Lake, 

Brooklyn, Idaho,Marbles, Idaho Ore and Steuiwinder Limestones, 

The composite shows i s o c l i n a l f o l d i n g with a weak g i r d l e i n ­

d i c a t i n g a plunge of 40-70°\ [orth on an a x i s N20°E. 

F i g . 6b P l o t of 241 poles f o r F i g . 6a. 



Limestone Tectonic A n a l y s i s cont'd 

Pi g . 7a Contours of 1st K.R. Grade Limestones showing an a x i a l 

plane N8°E plunging 40°North. 

F i g . 7b P l o t of 92 poles f o r F i g . 7a. Data i n Appendix VI. 

F i g . 8a Contours of 2nd R.R. Grade Limestones showing i s o c l i n a l 

f o l d i n g with N-S a x i s and plunge 40 North. 

F i g . 8b P l o t of 190 poles f o r F i g . 8b. 

F i g . 8c Contours of 2nd R.R. Grade Limestone, i n d i c a t i n g a g i r d l e 

plunging 60°N on an a x i s N18°E. 

F i g . 8d. 98 poles from 2nd R.R. Grade Limestones, Appendix VII 

F i g . 9a Contours of Brooklyn Limestones and R.R. Grade Limestones 

showing an a x i s N9°E with 50°N. 

F i g . 9b P l o t of 131 poles f o r F i g . 9a. 

F i g . 10a Contours of a l l Limestones i n c l u d i n g I r o n s i d e s Ore Beds, 

showing a strong homocline s t r u c t u r e b e a r i n g N13°E-45°E 

with i s o c l i n a l f o l d i n g with a plunge of 40°-50°N, at 

recumbent (to West) i s o c l i n a l f o l d i n g . 

F i g . 10b P l o t of 802 poles f o r F i g . 10a. 

CONCLUSION: 

A l l the Limes tones examined belong to the same major 

s t r u c t u r e . I s o c l i n a l f o l d i n g i s present with a plunge 

of at l e a s t 40°to the North. 











N 

S 1 3 . 0 % 
1 6 . 7 % 

Fig la 

Contours of N. Marshall Lake L imes tones 



N 

Fig lb 

54 Poles from N. Marshall Lake Limestones 





Fig 2b 
49 Poles Brooklyn Mine 



o 

Fig 3a 

Contours of Stemwinder Beds 

Contours at 1.9 % 
9.6 % 

2 1 . 0 % 
29 .0% 
36 .5% 



Fig 3b 
52 Poles from Stemwinder Mine 





Fig 4b 

62 Idaho Ore Bedding Poles 









F i g 6 b 

L i m e s t o n e C o m p o s i t e 241 P o l e s 













N 



N 

Fig 9a 

Contours of Brooklyn Composite and R.R. Grade Limestones 



s 
Fig 9b 

431 Poles from Brooklyn Composite and R.R Grade Limestones 





N 
T 

Fig 10b 

802 Poles of all Limestones including Ironsides 



APPENDIX I 

MARSHALL LAKE TiCOTON'IC ANALYSIS 

N25°E-77°W N 5°E-64°E 

N32°E-74°W 1 8°E-83°E 

N13°E-Vert. N11°£-87°W 

N52°E-G4% N16°E-82°E 

N56°E-68°W N 1°S-68°E 

N55°E-71°W N31°E-80°E 

N 5 4 ° E - U ° W N 4°E-65°E 

N52°E-59°H' N13°E-76°E 

N17°E-86°E • 2°tf-71°E 

N1G°E-Vert. 

N31°E-75°W 

N 2°E-5G°£ -mud cracks r t * 
side up 

N 2°W-67°E 

N55°E-66°W N 4°W-48°E 

N13°E-Vert. N10°W-58°E 

N 8°E-G8°fc N10°W-65°E 

N22°E-63°W N48°W-41°E 

N22°E-70°E N13°W-70°E 

N20°E-68°W N 4°W-68°E 

N 1 3 ° W J 3 ° E N 8°W-G4°E 

N18°E-75°W N 9°W-53°E 

N16°E-71°tf N-S- 68°W 

N10°E-Vert. N15°E-Vert. 

N16°E-78°E N 5°E-66°W 

N 7°E-72°W 

N20°E-76°E 

N-S- 05 E -mud cracks r t * 
side up 

N17°E-70°E 

N2C°E-68° 

N16°E—Vert. 

NI0°E-86°E ) Overturned 
( a n t i c l i n e s 

N43°E-70°W ) Axis S80°W-35 

N10°E-Vert. N20°W-60°W 



APPENDIX II 

BROOKLYN TEUTONIC ANALYSIS 

N 7°-83°E N 9°E-83°E 

N 7°E-60°E N 3°W-72°E 

N 2°E-73°E N G°tf-83°E 

N 3 0E-66°E 1 5°W-84°E 

N20°E-53°E N 5°E-76°E 

N 1°W-76°E N10°E-78°E 

N 8°E-30°E N15°E-61°E 

N19 0;S-75°E N13°E-50°E 

N 6°E-8I°E ore c o n tact s t r i a t i o n s 50°S N12<fc-80°E 

N18°E-61°E ore N 2°E-81°E 

N14°E-68°E N11°E-49°E 

N21°E-70°E N23°W-65°E 

N15°E-69°E N15°W-74°E 

N 8°E-81 6H ore c o n t a c t N10°W-73°E 

N11°E-82°E LS N13°W-73°E 

N15°-74°E N22°w-70°E 

N10°E-76°E N10°W-74°E 

N 7°E-60°E N10°W-73°E 

N 6°E-80°E N19°W-63°E 

N 7°E-82°E N 5°W-70°E 

N G°E-73°E N 7°E-75°1 

N 5°E-76°E N5°E -88°E 

N 6°E-84°E N10°E-88°E 

N 6°E-75°E Top of p i t 

N 8°E-80°E 

sandy a r g i l ! i t e & L S 
" " " 25 ,wte 

( s y n c l i n e 



N28°W-Vert. 

N23°W-70°E 

N10°W-88°W - f o s s i l s 

N20°W-80°W 

N12°W-70°E 

APPENDIX I I I 
STEMWINDER TECTO MIC ANALYSIS 

N 5°E-Vert F o s s i l s 

N22°E-68"W SS c o n g l . 

N 5 ° E - V e r t . 

N 4 ° E-Vert. 

N 4°W-Vert. 

N 5°W-Vert. 

N 2°W-Vert. 

1 6 ° E - 8 5 ° E V e r t . 

N 5 ° E - 8 6 ° E 3S c o n g l . 

N20°E-8 2°E SS c o n g l . 

N10°E-B2°E S3 c o n g l . 

N 4 ° E - 8 1 ° E SS Congl. 

N 1 2 ° E - 7 7 ° E " 

N10°E-3 2°E » " 

N-S - 8 5 ° E H • 

N 2 2 ° E - 8 9 ° E " " 

N 5 ° E-Vert. LS 

N20°L<;-81°w dray f o l d 

.oB, 

N 8°W-70°E n it 

N10°E-84°E LS 

N12°-85 0E LS f o s s i l s 

N10°W-30°E 

N15°fi -83°W SS Congl. 

N10°W-Vert. LS 

N16°E-78°E LS 

N15°E-86°E LS 

N18°E-30°E 

N10°E-Vert. 

N13°E-80°E 

N 7°E-Vert. 

N 7°E-Vert. 

N 3°E-Vert. 

N13°E-Vert. 

N 5°W-Vert. 

N20°2-Vert. 

N 8°E-80°E 

N23°E-Vert. 

N26°E-Vert. 

N24°E-Vert. 

N20°E-85°E 

N12°E-85°E 

N13°E-81°W red a r g i l l i t e with 
ft green )pebbles 

N10°E-Vert. 

N15°E-70°tf 

N 8°E-Vert. 

N 9°W-Vert. Ls B r e c c i a (near b a s a l t contact) N12°E-85°E 



IDAHO - APPENDIX IV & -V* 

MARBLES 

N54°E-44°N N 7°W-81°rt - Ore 

N81°E-42°NW N15°«f-80°tf H 

N72°E-46°NW N-S - 85°W tt 

N32°E-45°NW N10°E-G3°E II 

N29°E-62°Nh N30°W-54°E H 

N42°^-IO°NW N28°W-8I°E II 

N35°E-35°SE N30°W-68°E n 

N22°W-23°E: N 4°E-36°S ti 

N44°E-56°NW N14°ft-84°E n 

N40°E-40°NW N25°W-66°E it 

N39°E-46°JfW N 4°E-Vert. ii 

N73°S-35°NW N-S - 80°W ii 

N76°E-46°NW N36°W-25°E it 

N16°E-85°Vr N-S - 23°E II 

N25°W-57°E N10°W-67°E « 

N15°W-56°E N 9°W-67°E TI 

N25°W-59°E N 5°W-71°E 11 

N69°W-29°S N47°E-72°W n 

N30°W-73°NK - Ore N43°W-45°E Marbles 

N15°W-57°NE H N14°E-78°W ii 

N15°W-81°NE ft N25°w-52°W « 

N 5°E-73°E H E_W - 30°N ii 

N-S-70°E fl N81°E-50°NU n 

N 5°E-30°E II N 3°I -75°E II 

N15°E-85°E II 

N19°W-85°W ft 



IDAHO ORB - APPENDIX IV ft V 

I 5°V-72°E N22°W-82°E 

N40°E-66°E N 5°W-71°E 

N37°E-72°E N53°W-42°N.E 

N 4°£-60°E N-S -74°E 

N21°E-60°E N15°W-61°E 

N35 OVf-50 OE N16°E-55°E 

N17°S-55°E N-S- 72°E 

N23°E-78°E N-S -75°E 

N10°W- 7^E N 5°E-71°E 

N49°W-36°NE N13°E-77°E 

N78°W-22°NE N17°fi-28°W 

N77°W-68°NE N25°W-11°W 

N10°E-56°E N10°W-33°W 

N 3°W-49°E N40°W-34°W 

N 7°E-75°E N49°W-29°W 

N73°W-3G°S N20°W-66°E 
• 

N73°E-41°N N17°S-55°E 

N13°E-70°E N 5°E-88°E 

N20°E-68°W Hll°E-?«rt. 

N15°VY-68°E N 4°E-71°E 

N42°W-57°E 

N 5°W-62°E 

N 3°W-51°E 

NI6°E-80°W 

N 9°W-Vert. 



N32°E-
N28°E-

•77° W 
•79° I 

N 2 6 ° E-Vort. 
N 3 3 ° E-
N25°Ii 

K19 

V e r t . 
i4° W 

16° ff 
N29V/E-H50K 

APPENUlA VI 

1st RAIuffAy GRXDK TO THE OilX DENOR^ 

N45°.V-42°N 
N33°W-52°N 
N80°tf-45°N 
N32°W-63°NE 

SW0°I-45°H overturned s y n c l . t o 
N32° \,-63°NE 
N60°fc-G7°N 

N 2 0 ° E - 8 8 ° W N 1 6 ° E - 7 4 ° W 

N 1 9 ° E - 7 9 ° W N 7 ° E - 8 1 ° W 

N 2 4 ° ; > 8 0 ° W N 1 0 ° W - 7 9 ° W 

N 8 6 ° ^ - 5 3 ° N N12°ft-Vert. 
N 3 0 ° W - 5 9 ° N N 3°E-77°ff 
N 8 5 ° E - 7 2 ° \ ' N 4 ° W - S 3 ° W 

N S 5 ° W - 3 9 ° N N 3 ° E - 8 5 ° W 

N 5 ° W - 7 3 ° E N 2 ° E - 5 7 ° W 

N 4°tf-Vert. N 1 0 ° E - V o r t . 
N 6 ° E - 7 3 ° S N 2 ° E - 8 3 ° W 

N 2 ° E -89°W N 9°W-55°tf 
N 4 °W - 7 6 0TV N 2 ° W - 7 2 ° W 

N 1 G 0 « - 7 8 ° E N 4 0 ° E - 8 5 ° E 

N 9 ° W - 7 5 ° E N 4 0 ° E - 8 0 ° E 

N 5 ° W - 7 2 ° E N 3 6 ° E - 8 5 ° E 

2 ° V , - 7 8 ° W N 3 ° E - 6 4 ° W 

N 1 0 ° \ V - C 5 ° E N 1 2 ° E - 7 4 ° W 

N17°iV -63°E N 5 2 ° E - 6 3 ° W 

N 1 8 ° W - 6 7 ° E N20°i-:-73°W 

N 1 9 ° W - G 3 ° E N 50,»;-Gl°\v 

N20°tt'-70°E N 1 ° W - 7 1 ° W 

N23°ff-77°E N 8 ° * - 7 3 ° A 

N 1 5 ° , - 8 0 ° E N 1 2 ° E - V e r t . 
N 2 2 ° V . - . 8 2 ° E N - S-65°\ii 
K I G ° W - 7 2 0 E N 2 7 ° E - 8 9 ° H 

N55°ii ' -51°E N 2 1 ° E - 8 1 ° E 

N 2 7 ° V , - 6 4 ° E N 1 8 ° E - 8 5 ° ' , V 

N50°iV -51°S N 4 ° V 1 - 4 2 ° W 

N 7 0 ° W - 3 9 ° N N 4 ° E - 7 8 ° W 

S y n c l i n e 

N 3 ° W - 5 3 ° W 

N65^E-70°?r 
N 2 0°E - 7 0°E top of p i t 



\ ! ' P R \ D I X V I 

N . / A l u l I w S D A M A t i u l L L I T E t L S T E C T O N I C A N A L Y S I S 

•28°S-85°f A r g i l l i t e 

N 3 9 ° E - 8 5 ° £ 

N 3 5 ° E - 8 5 ° E 

N 4 5 ° E - 6 9 ° T ¥ Very sandy L S 

Cherts N - S - 5 1 ° W Unconformity with L 3 

N - S -67°tf L S 

N 4 0 ° E - 6 9 ° W L S 

N 3 5 ° E - 7 5 ° W 

N 4 1 ° E - G 3 ° W 

N 3 2 ° E - V c r t A r a l l 1 i te 

S S N 4 2 ° S - 7 9 ° 



APPENDIX VI 

2nd RAILWAY GRADE EAST 

LS TECTONIC ANALYSIS 

N33°E-23°K SS ttongl./argillite A LS 

N35°E-34°E " " " • f o s s i 

N 7° H—31°E " " " " " 

N 4°W-28°E 1* LS bed i n SS congl, 

N-S-55°S Red a r g i l l i t e , some 3S co n g l . 
a l s o Limestone cobbles 

N10°VY-43°E Red a r g i l l i t e 

N20°U-38°S Red a r g i l l i t e with pebbles 

N15°W-45°E " • n » 

N21°W-33°E " « » " 

N15°tt-48°E SS congl. 

N24°W-50°E SS congl. 

N 9°1-42°K A r g i l l i t e i n SS c o n g l . 

N20°W-a5°E " i» it « 

N15°W-47°E " 

N 2°E-70°E H 

N18°W-62°E " 

II ti II 

II n it 

II n it 

N49°W-48°E a r g i l l i t e i n SS con g l . 

N15°E-56°E tf n ti it 

N10°W-43°E a r g i l l i t e 

N20°W-39°K II 

N25°r-61°S n 

N25°W-48°E ti 

N2G°W-44°E it 

N27°W-37°E II 

N30°W-36°E green a r g i l l i te 

N30°K-49°E-red 

N27°ff-4G°E ii it 

N24°W-38°E ai^i l i i t e 

N 5°W-43°E LS with sand. 

N20°E-52°E SS congl. 

N10°E-22°E a r g i l l i t e i n SS congl• 



APPENDIX VII 
2nd RAILWAY GRADE LS: TBCTONIg ANALYSIS 

N25°E-64°E N21°E-61°W 
N 7°E-61°E N37°E-48°W 
N20°E-u6°E N18°E-51°W 
N27° E-60° E N23° E~54° i 
N 8°E-50°E N 8°E-55°W 
N20°E-62°E N 4°W-77°W 
N19°E-63°E N 1°E-89°E 
N20°E-61°E N 5°E-70°E 
N18°E-61°E N12°2-80°E 
N 2°iV-Vert. N 5°E-80°E 
N 3°\V-GG°E N25°E-80°E 
N 5°E-Vert. N-S -81°E 
N 3°E-51°E N 4°W-77°W 
N 9°E-79°W A r g i l l i t e N 8°E-85°E 
N14°E-66°W •» N 6°E-75°E 
N16°E-62°tt " N 2°#-80°E 
N17°E-89°E « N23°E-81°S 
N15°E-82°W » N 5°E-Vert. 
N29°E-32°E LS N-S -69°E 
N20°E-68°E N13°E-77°E 
N25°E-67°E N13°rC-71°E 
N 3°L<:-610E overturned s y n e i i n e - a x i s N30°E-41° N 2°W-76°E 
N35°A-43°N N 6°E-58°E 
N12°E-82°E N13°W-69°E 
N 2°W-79°E N-S -76°E 
N24°£-36 0B N 2°E-70°E 
N10°E-8G°E N-S -61°E 
N12°E-83°E N15°W-60°E 
N18°E-76°E R 3°E-59°E 
N24°E-75°E N 8°E-G5°E 
N19°E-73°E N5°E -45°E 
N13°E-70°E N 3°G-70°E 
N4°E -57°E overturned a n t i c l i n e a x i s 320°W-37° N-S —75°B 



APPENDIX VII 

2ad RAILWAY GUA'S LS:TECTONIC ANALYSIS 

c o n t 1 d 

N12°i'.-57°E 
N 2°E-63°E 
N - S-66°E 
N - 3-52°E 
N 6 °W-60°E 
N 8°E-56°E 
N 4°E-50°E 
N 8°R-65°E 
N - 3-71°E 



SUMMARY OF THE RAWHIDE SECTIONS 

1. The ore beds have been f o l d e d i n t o a n t i c l i n e s and s y n c l i n e s , 

as w e l l as having been f a u l t e d . 

2. G e n e r a l l y , i n the s y n c l i n e areas, two ore beds are present. 

3. Although these two ore beds are i n d i c a t e d by the d r i l l h o l e s , 

only the bottom ore bed seems to have been mined. 

4. The v o l c a n i c s seem to be t h i n , sometimes i n the order of 25 ,-60 l 

t h i c k . 

5. A l l d r i l l holes except the "G" holes are r e l a t i v e and t h e i r exact 

p o s i t i o n s are not known. 

6. No core holes have been d r i l l e d along the Rawhide p e r c u s s i o n hole 
sec • 

l i n e as a check on assay v a l u e s . One hole, No. 315 (see 47,30( 

shows 41 1 of ore while a p e r c u s s i o n hole w i t h i n 20* of i t shows 

no ore. 

7. I n f e r r e d ore occurs i n at l e a s t f i v e areas: D r i l l i n g to Prove 
1. 1,414,375 T of 15.6» @ 0.77$ 12.012 1760' 

2. 260,400 T of 6» © 1.00$ 6.000 1670 1 

3. 275,280 T of 9.3' @ 0.91$ 8.463 2090' 

4. 359,058 T of 25.6' @ 1.66$ 42.496 890' 

5. 496.000 T of 12.6 @ 1.56$ 19.656 3190 1 

2,805,113 T of 13.8' © 1.20$ 88.627 9600 1 

8. I t can be r e a d i l y seen t h a t area No. 1 gives the g r e a t e r tons per 

f o o t i n the proposed diamond d r i l l i n g . Area No. 2 i s completely 

new. Area No. 3 and Area No. 4 are p a r t l y known. Area No. 5 may 

be n e a r l y mined out. Underground surveys are needed to confirm 

t h i s . 



RECOMMENDATIONS FOR RAWHIDE SECTIONS 

1. Complete underground surveys; a d j u s t s e c t i o n s to new survey. 

2. Do d e t a i l e d s u r f a c e mapping over i n f e r r e d ore zones. S e c t i o n 

l i n e s would have to be put on the ground. 

3. D r i l l two core diamond d r i l l holes on Rawhide s e c t i o n l i n e s . 

4. D r i l l core diamond d r i l l holes at 50' i n t e r v a l s i n the North 

Snowshoe i n f e r r e d ore s e c t i o n s . 

5. D r i l l remaining i n f e r r e d ore s e c t i o n s . 

6. Mine new ore zones by rim b l a s t i n g from s u r f a c e and p u l l i n g 

through r e c o n d i t i o n e d draw p o i n t s underground. 

¥ 




