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INTRODUCTION 

F i e l d work for t h i s report was done by Messrs. J . R. Woodcock, 
Dennis Gore and Henry Awmack from August 22 t o 2 8 , 1 9 8 l . This 
consisted o f c o l l e c t i n g rock samples for geochemical analyses* 
and specimens for p o s s i b l e petrographic work. An enlarged 
a e r i a l photograph (scale approximately 1:5000) and copies of 
a topographical map made by Northwest Surveys for Canadian Johns 
M a n v i l l e were used as a base for most o f the work. In a d d i t i o n , 
a s t r a t a survey was made o f a g e o l o g i c a l l y complex area i n the 
southeast part o f the gossan target . 

Maps i n t h i s report have a l l been converted t o a metric scale . 
However, the contours on the Northwest Surveys' topographical 
map are s t i l l i n feet . This contrasts wi th the s t a d i a c o n t r o l 
map which has e levat ions i n metr ic . The property i s a l l above 
t i m b e r l i n e . 

Locat ion and Access 

The F i r e Mtn. property i s on F i r e Mtn. , 32 miles (51 km.) E.S. E. 
of A t l i n and 3 . 5 miles ( 5 . 6 km.) east of Gladys River V a l l e y 
F i r e Mtn. i s a b r i l l i a n t gossan surrounded by a s t r i n g o f lakes 
l y i n g i n the upland v a l l e y s . The peak of F i r e Mtn. (e levat ion 
5993 feet) i s at l a t i t u d e 59° 27.7* N, longitude 132° 1+7.5* W 
on N.T .S . map sheet 105 N-7W. 

Access must be by h e l i c o p t e r from A t l i n , where there i s a year 
round h e l i c o p t e r base. F loat planes could land on the lakes 
along Gladys R i v e r such as Angel Lake which i s k miles (6.k km.) 
northeast of F i r e Mtn. Mr. Conn a lso reported that a twin o t t e r 
has landed on smal l Camp Lake which l i e s i n the v a l l e y west of 
F i r e Mtn. and i s only 2500 feet long. 

H i s t o r y 

The b r i l l i a n t gossan zone with i t s minor exposed m i n e r a l i z a t i o n 
has been repeatedly staked over the years. 

Canadian Johns-Manvil le Company L t d . became i n t e r e s t e d i n the 
area i n 1971 when molybdenite was discovered i n felsenmeer 
fragments between 5000* and 6 0 0 0 f e l e v a t i o n . The F i r e claims 
were staked around the N i group and the Kow and Red f r a c t i o n a l 
claims were staked t o cover open ground i n these two groups. 

. . . / 2 
300 r o c k samples were a n a l y z e d by Vangeochem 
L a b o r a t o r i e s L t d . 
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In 1971, Canadian Johns-Manvi l le Company L t d . c a r r i e d out: 

1. A p r e l i m i n a r y g e o l o g i c a l survey of F i r e Mtn. (Assessment 
Report 3867) . 

2. A p r e l i m i n a r y geochemical survey o f F i r e Mtn. (Assessment 
Report 3782) . 

3. An a e r i a l survey and a p l a n i m e t r i c survey (Assessment 
Report 3733) . 

k. A b r i e f induced p o l a r i z a t i o n survey. 

In 1972, the Company d i d the f o l l o w i n g : 

1. ^903 feet o f B Q diamond d r i l l i n g . 

2. A g e o l o g i c a l report on the a l t e r a t i o n halo on F i r e Mtn. 
(Assessment Report M+35). 

3. Survey and i n s t a l l a t i o n o f a d e t a i l e d g r i d system and a 
magnetometer survey (Assessment Report M+36). 

More geochemical s o i l and survey work w i t h the g r i d as a 
c o n t r o l (Assessment Report UU37). 

The diamond d r i l l program included three holes placed on the 
western base o f F i r e Mtn. e a r l y i n the season, when access t o 
the snow covered upper area was impossible. The logs for these 
three holes are inc luded i n the p r e l i m i n a r y g e o l o g i c a l report 
by C. A s p i n a l l (Assessment Report 3867) . These were fol lowed 
by three holes based on top o f the mountain; the logs for these 
holes have not been f i l e d for assessment work. 

CLAIMS AND OWNERSHIP 

When Johns-Manvi l le Company L t d , became i n t e r e s t e d i n the 
property much of i t was covered by the N i 1-1+0 mineral claims 
which belonged t o prospector G. C.. Craft o f A t l i n , B.C. Johns-
M a n v i l l e optioned these c l a i m s ; surrounded them with the F i r e 
1 t o 120, 125, 126 minera l c la ims; and f i l l e d open spaces w i t h 
the Kow and Red f r a c t i o n s . 

Subsequently Canadian Johns-Manvi l le acquired ownership of the 
N i claims and i n 1976, a l l claims were o f f i c i a l l y abandoned 
and restaked under the g r i d system by L. LeRoy as agent for 
Canadian Johns-Manvi l le Company L t d . The new 2 0 - u n i t claims 
are the F i r e 2 0 0 , 2 0 1 , 2 0 2 , 203. 

In August, 1981, Dennis Gore, agent for J . R. Woodcock staked 
the F i r e 20k and 205 claims t o j o i n the Avalanche Creek and the 
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F i r e Mtn. p r o p e r t i e s . These claims w i l l a l s o be t r a n s f e r r e d 
t o Canadian Johns-Manvi l le Company L t d . 

The accompanying c l a i m map shows the p o s i t i o n of these claims 
wi th respect t o the Avalanche Creek property. The pert inent 
c l a i m data i s g iven i n Table I # 

Table I 

Claims Record Nos. Record Dates No. o f Uni ts 

F i r e 200 175 Sept. 8 , 1976 20 

F i r e 201 176 Sept. 8 , 1976 20 

F i r e 202 177 Sept. 8 , 1976 20 

F i r e 203 178 Sept. 8 , 1976 20 

F i r e 20k 1^79 Aug. 2 8 , 1981 20 

F i r e 205 lk80 Aug. 2 8 , 1981 20 

GEOLOGY 

S 
> 

Regional Geology 

Mt. Sanford and F i r e Mtn. are u n d e r l a i n by sedimentary rocks 
o f the Cache Creek formation; mainly cherts and a r g i l l i t e s . 
These sedimentary rocks i n other parts of the A t l i n t e r r a i n 
inc lude u l t r a b a s i c l a y e r s , v o l c a n i c formations and some t h i c k 
limestone formations. Such r o c k s , however, have not been map­
ped on the F i r e Mtn. property . Intruding t h i s Cache Creek 
Formation are some b a t h o l i t h i c p lutons . The Surprise Lake 
B a t h o l i t h l i e s north and northwest o f the property and i s 
composed l a r g e l y of a l a s k i t e . I t hosts the Adanac molybdenite 
deposit . The Mt. Llangorse B a t h o l i t h l i e s only 2 .5 miles 
(k km. ) south of F i r e Mtn. I t i s composed of quartz d i o r i t e . 
The n o r t h e r l y f lowing g l a c i a t i o n o f the Pleistocene moved 
many e r r a t i c s o f t h i s b a t h o l i t h northward; these are abundant 
on a l l par ts o f F i r e Mtn. 

In a d d i t i o n t o the Mesozoic r o c k s , young basa l ts have been 
mapped i n areas of the A t l i n map sheet. These are d iv ided by 
A i t k e n i n t o T e r t i a r y lavas and a Ple is tocene vo lcanic rocks. 
Small exposures or remnants o f these are found throughout the 
reg ion; two very smal l exposures occur on F i r e Mtn. 

Major s tructures are common i n the area. Poss ib ly the most 
important near F i r e Mtn. i s the f a u l t that bounds Gladys River 
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V a l l e y on i t s east s ide . I t i s only 3 miles from the property. 

Loca l Geology 

For ease o f reference, many o f the smal l l o c a l topographica l 
features have been given names. These names appear on the 
Sample Numbers map (Figure 5 ) and on a number of other maps. 

The F i r e Mtn. area i s mountainous wi th high r e l i e f ; b u t , except 
for the c irque w a l l s , i t i s not rugged. A l l o f the property 
i s above t r e e l i n e ; however, outcrops are only extensive on the 
c irque w a l l s . Most of the mapping must be done w i t h the use 
o f felsenmeer. This should be f a i r l y r e l i a b l e , except on the 
steep slopes where there has been down slope creep and i n t e r ­
mixing o f rock types. In a d d i t i o n , some g l a c i a l debris has 
been deposited on the tops o f h i l l s and on the slopes. Shallow 
g l a c i a l debris i s found i n many places on the h i l l and g l a c i a l 
e r r a t i c s o f quartz d i o r i t e occur everywhere. In a d d i t i o n , 
there i s considerable debris ( g l a c i a l t i l l and stream outwash) 
along the lower parts of Saddle and Canyon Creeks. 

The F i r e Mtn. property occurs i n a region o f a r g i l l i t e s and 
cherty a r g i l l i t e s of the Cache Creek Group. These a r g i l l a c e o u s 
rocks are exposed on A r g i l l i t e Ridge t o the east and a l s o t o 
the north o f the c i r c u l a r v a l l e y that l a r g e l y surrounds F i r e 
Mtn. The a r g i l l i t e s become hornfelsed on F i r e Mtn. The brown 
b i o t i t e hornfe ls i s w e l l exposed i n the rugged c l i f f s t o the 
northwest and west o f Cirque Lake, and i n the western parts of 
F i r e Mtn^ Southeasterly from Cirque Lake, the hornfe ls gradual­
l y becomes bleached, probably by the formation of hydrothermal 
s e r i c i t e . The i n t e n s i t y o f t h i s b leaching and a l t e r a t i o n seems 
t o reach a maximum i n the v i c i n i t y of F i r e Saddle. Bleached 
hornfe ls occurs on the slopes o f F i r e Mtn. immediately north 
of F i r e Saddle and i t extends southeaster ly onto the f lanks of 
South Peak. The hornfels a l t e r a t i o n and the subsequent hydro-
thermal a l t e r a t i o n are accompanied by abundant p y r i t e . 

The a l t e r a t i o n and the p y r i t i z a t i o n decrease abrupt ly , on the 
south f lank o f South Peak, p o s s i b l y due t o a f a u l t . Thus the 
nice c i r c u l a r zoning that one g e n e r a l l y l i k e s t o see w i t h 
porphyry molybdenite deposits i s very asymmetric. 

With such a large zone of h o r n f e l s i n g , p y r i t e m i n e r a l i z a t i o n , 
and hydrothermal a l t e r a t i o n , one would expect s i g n i f i c a n t i n ­
t r u s i o n s . However, the surface mapping and the d r i l l holes 
(Nos. k and 5) have only revealed smal l dykes or plugs. Based 
on surface observations of weathered felsenmeer one can probab­
l y se lec t a few main dyke rocks or porphyries: 

A. These include a white quartz-eye porphyry with a f i n e ­
grained p h a n e r i t i c or aphani t ic matrix which occurs north 
of F i r e Saddle and crops out i n the southeast w a l l of the 
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c i rque . 

B. A dyke, approximately 10 meters wide, o f crowded porphyry 
which contains quartz phenocrysts. p lag ioc lase phenocrysts, 
and large K-fe ldspar phenocrysts. 

C. Scattered about the slope north of F i r e Saddle i s f l o a t of 
a s i m i l a r porphyry, but wi th less large K-feldspar pheno­
c r y s t s . No exposure o f t h i s rock has been found. 

D. In a d d i t i o n t o the porphyries l i s t e d for F i r e Saddle, a 
smal l dyke of crowded porphyry occurs on Porphyry Peak, 
east o f F i r e Mtn. This porphyry dyke, about 20 meters 
t h i c k , s t r i k e s n o r t h e a s t e r l y and dips 70° n o r t h e r l y . The 
surrounding a r g i l l i t e s have been metamorphosed to l i g h t 
grey or white chert ; considerable i r o n sulphide has been 
added. The r e s i s t a n t cherts are the reason for the sharp 
peak and the o x i d i z e d sulphides are the reason for the 
sharp red co lour . 

South o f - F i r e Saddle and occupying part of the F i r e Saddle 
(based on the mapping i n felsenmeer) i s a b r e c c i a i n t r u s i v e , 
about ikO meters long and 90 meters wide. Hydrothermal a l t e r ­
a t i o n i s very intense. However, fragments o f the quartz-eye 
porphyry and the crowded quartz fe ldspar porphyry, and p o s s i b l y 
pieces of Saddle Dyke can be i d e n t i f i e d . Felsenmeer from t h i s 
b r e c c i a and from the surrounding bleached hornfe ls ( for 30 
meters out from the b r e c c i a ) i s character ized by very large 
angular blocks (20 centimeters t o 100 centimeters across) . 
Outside o f the "coarse b lock h o r n f e l s " the felsenmeer fragments 
reduce t o normal s i z e . 

One can note that Saddle Dyke, t o the northeast of the i n t r u s i v e 
b r e c c i a and Saddle Dyke which occurs i n the pass west o f the 
b r e c c i a , are o f fset at the b r e c c i a pipe. The b r e c c i a pipe 
could have been intruded along the f a u l t s tructure which of fset 
t h i s dyke. 

Note that A s p i n a l l r e f e r s t o an a l a s k i t e plug i n the v i c i n i t y 
of F i r e Saddle and he mentions that t h i s i s a crowded poiphyry 
containing a fe ldspar and coarse* phenocrysts. He has named 
t h i s a l a s k i t e . Presumably t h i s i s the quartz feldspar porphyry 
of Saddle Dyke and a l s o the scattered quartz feldspar porphyry 
f l o a t on the slopes north o f Saddle Dyke. A s p i n a l l notes that 
the h o r n f e l s surrounding the porphyry i s h i g h l y bleached t o a 
white rock and, that i n p laces , the bleached hornfe ls contains 
small quartz c r y s t a l s resembling phenocrysts. Probably t h i s 
i s the quartz-eye porphyry w i t h i t s scattered small quartz 
phenocrysts and i t s f i n e - g r a i n e d matrix. Petrographic work i s 
required t o sort out these discrepancies . 

.../6 



Petrography of the I n t r u s i o n 

The petrography has permitted more accurate c l a s s i f i c a t i o n and 
nomenclature o f the i n t r u s i v e rocks on F i r e Mtn. Such c l a s ­
s i f i c a t i o n i s important as i t i s important t o have q u a r t z - r i c h 
and a l k a l i c - r i c h porphyries i n the v i c i n i t y of p o t e n t i a l 
porphyry molybdenite depos i ts . This work has defined the white 
aphani t ic ouartz-eye porphyry and the crowded dark porphyry of 
Porphyry Peak and i t has d iv ided some o f the quartz fe ldspar 
porphyries i n t o g r a n i t e porphyry, quartz monzonite porphyry 
and p l a g i o c l a s e porphyry. Such c l a s s i f i c a t i o n of the quartz 
fe ldspar porphyries may not be appl icab le i n f i e l d work as a 
quick f i e l d examination does not detect some of the subtle 
d i f ferences . A l s o some of the smal l i n t r u s i o n s may contain 
more than one of the porphyry types. 

P o r p h y r i t i c R h y o l i t e 

This i s a white a p h a n i t i c rock which i s about $8% matrix and 
only about 2% phenocrysts. Sect ion VJ81-353 i s r h y o l i t e porp­
hyry wi th a very a l t e r e d matr ix so that the type of feldspar 
cannot be r e a d i l y i d e n t i f i e d . However, DDH t h i n sect ion k-626 
i s the same type of rock and the matrix i s l e s s a l t e r e d so the 
minerals can be i d e n t i f i e d . The matrix s i z e i s about 0.016 
mm and therefore the rock i s a p h a n i t i c . The matrix i s com­
posed o f about k0% quartz , 35$ K-feldspar and about 25% a l k a l i c 
p l a g i o c l a s e . 

The scattered phenocrysts include about 1% p lag ioc lase and 1% 
quartz. In hand specimen, the smal l quartz phenocrysts can 
be r e a d i l y i d e n t i f i e d , but the p l a g i o c l a s e phenocrysts are 
a l t e r e d t o s e r i c i t e c l a y s i m i l a r t o the matrix m a t e r i a l and 
cannot be r e a d i l y i d e n t i f i e d . Both the p lag ioc lase and the 
quartz phenocrysts are p a r t i a l l y resorbed around the edges. 

Granite Porphyry 

Specimen DDH U-810 i s used for most o f the d e s c r i p t i o n of t h i s 
rock type. I t i s characterized-by a f ine-grained p h a n e r i t i c 
matrix forming about 1+5 t o 55$ °^ "the rock, wi th matrix 0.15 
to 3 mm across. The matrix i s about h0% quartz , k0 t o 50$ 
K-fe ldspar , and 10 t o 20% s e r i c i t i z e d a l k a l i c p lag ioc lase . 

The rock i s character ized e s p e c i a l l y by the large p o i k i l i t i c 
K-feldspar phenocrysts which form up t o 20% o f the rock i n 
seme t h i n sect ions. These c r y s t a l s are so large that the per­
cent estimates can be d i s t o r t e d i n a s ing le t h i n sect ion. 
P lagioc lase phenocrysts, up t o 5 mm long form about 20% of the 
rock. Large quartz phenocrysts are a l so present forming 5 t o 
8% of the rock and somewhat smal ler b i o t i t e phenocrysts a lso 
form 5 t o 8% of the rock. In a d d i t i o n there are abundant 
smaller apat i te c r y s t a l s scattered throughout the matrix. 
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In most s e c t i o n s , much of the p l a g i o c l a s e i s a l t e r e d t o 
s e r i c i t e plus c l a y i n contrast t o the r e l a t i v e l y unaltered 
K-fe ldspar. The b i o t i t e phenocrysts are a l t e r e d t o muscovite 
plus opanues o r , i n p l a c e s , c h l o r i t e . > 

Quartz Monzonite Porphyry 

Examination of specimen W81-305 shows that t h i s rock contrasts 
w i t h the grani te porphyry i n that i t has much fewer pheno­
c r y s t s and most of these are p l a g i o c l a s e phenocrysts, forming 
about 30$ of the rock. Some of them are l a r g e compound pheno­
crys ts up t o 3 mm across. In places these are replaced by 
K-fe ldspar around the r i m s , w i t h much o f the remaining p l a g i o ­
c lase a l t e r e d t o s e r i c i t e and c lay . B i o t i t e phenocrysts are 
a l s o present forming 3 t o 5$ o f the rock; these are p a r t l y 
a l t e r e d t o muscovite or c h l o r i t e plus opaques. This rock does 
not contain the large quartz phenocrysts or K-feldspar pheno­
c r y s t s of the grani te porphyry. 

The matrix forms about 65 t o 70$ of the rock w i t h gra in s i z e 
about 0.15 mm. I t i s composed o f about Uo$ quartz, 30% 
a l t e r e d a l k a l i c p l a g i o c l a s e and 30% orthoblase. Parts of the 
matrix are coarser grained than the average; t h i s may be due 
t o growth or r e c r y s t a l l i z a t i o n of some of the ouartz grains . 

P lag ioc lase Porphyry 

One sect ion (W8l-3l47) o f porphyry appears t o have d i f f e r e n t 
matrix than the other ouartz feldspar porphyries . This rock 
contains 3 b o u t 55$ matr ix which i s somewhat f i n e r grained than 
that of the g r a n i t e porphyry and which i s composed l a r g e l y of 
a l t e r e d fe ldspar , probably mainly p l a g i o c l a s e . Only minor 
quartz occurs i n the matr ix . 

The phenocrysts form about k5% of the rock. These are l a r g e l y 
p l a g i o c l a s e which are up t o 3 ram long and form about 35$ of 
rock. Quartz phenocrysts, p a r t l y resorbed around the edges, 
form about 5$ of the rock ana b i o t i t e phenocrysts, p a r t l y 
a l t e r e d , form about 3$ of the rock. 

The matrix has a g r a i n s i z e which var ies from 0.01 t o 0.15 mm 
with what appears to be a complete range i n s izes . 

This specimen i s on s t r i k e w i t h the coarse-grained dyke which 
t r e n d s wester ly from F i r e S a d d l e : however, i t has a d i f f e r e n t 
c o m p o s i t i o n t h a n that of the g r a n i t e porphyry found i n the 
S a d d l e . 

D i o r i t e 

The s m a l l r e d P o r p h y r y Peak i n A r g i l l i t e R i d g e , t o t h e east 



of F i r e K t n . , contains a coarse grained dyke. This rock appears 
to be a dark porphyry i n hand specimen; however, t h i n sect ion 
examination shows that the rock i s ouite a l t e r e d and that the 
matrix content i s very low (< 20%) and l a r g e l y i n t e r s t i t i a l 
t o the abundant l a r g e r c r y s t a l s . These l a r g e r c r y s t a l s are 
mainly p l a g i o c l a s e a l t e r e d t o s e r i c i t e and c lay . In a d d i t i o n , 
mafic phenocrysts i n c l u d i n g b i o t i t e and probably hornblende 
are present. These are l a r g e l y c h l o r i t i z e d . 

The m a t r i x , which forms l e s s than 2 0 $ of the rock, i s probably 
a l t e r e d p l a g i o c l a s e . I t contains very minor quartz. 

The Brecc ia 

One sect ion (W8I-363), i d e n t i f i e d i n the f i e l d as brecc ia 
because o f i t s included fragments, was examined i n t h i n sect ion. 
I t seems t o be l a r g e l y a l t e r e d porphyry which has a matrix of 
K-fe ldspar plus quartz (about h a l f each) w i t h a c r y s t a l s ize 
0 . 0 5 t o 0 . 0 1 mm. Some o f the K-feldspar i n the matrix i s 
coarser than average and associated wi th somewhat coarser quartz. 
Some o f t h i s could be a replacement of p l a g i o c l a s e but much i s 
merely r e c r y s t a l l i z e d matr ix . 

The rock contains some p a r t l y resorbed quartz phenocrysts, 1.5 
mm across , and some large p l a g i o c l a s e phenocrysts of s i m i l a r 
s i z e . Many of the p l a g i o c l a s e phenocrysts have an a l t e r a t i o n 
r i m of K-feldspar and much of the remainder of the c r y s t a l i s 
completely s e r i c i t i z e d . 

A c r y s t a l fragment w i t h very high r e l i e f and yel low birefr ingence 
may be topaz. In other p laces , mosaics of nuartz c r y s t a l s may 
be a l t e r e d fragments of h o r n f e l s . Some d e f i n i t e fragments of 
b i o t i t e hornfe ls are present. 

Hydrothermal A l t e r a t i o n 

I n t r u s i o n of an under ly ing stock has created a zone of horn-
f e l s i n g w i t h coincident i r o n sulphide (mainly p y r i t e ) and 
anomalous f l u o r i n e . This i s apparent i n the map which shows 
the hornfe ls and the l i m o n i t e (Figure 11). This map i s based 
on a hand specimen i d e n t i f i c a t i o n of the i n t e n s i t y of horn-
f e l s i n g . This i s the i n t e n s i t y of brown c o l o r a t i o n varying 
from deep chocolate brown (with high secondary b i o t i t e ) down 
to t races of brown and eventual ly t o grey or b lack where the 
a r g i l l i t e s are r e l a t i v e l y unmetamorphosed. In the case of 
the F i r e property , the gradation between r e l a t i v e l y unaltered 
(hand specimen i d e n t i f i c a t i o n ) a r g i l l i t e s and sediments to 
i n t e n s e l y hornfelsed sedimentary rocks (a chocolate brown 
colour) i s very sharp. This l i n e of demarcation i s shown on 
the map. 

. . . / 9 
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In p l a c e s , t h i s hornfe ls a l t e r a t i o n has been bleached t o a 
l i g h t e r rock grading t o a white rock. This bleaching i s caused 
by the d e s t r u c t i o n o f b i o t i t e . In places o f intense bleaching 
or hydrothermal a l t e r a t i o n , a l l o f the b i o t i t e i s gone, scat­
tered s e r i c i t e f lakes are l e f t , and the rock contains quartz 
v e i n l e t s w i t h carbonate or s e r i c i t e concentrations along 
t h e i r contacts . A l s o , the matr ix , which i s mainly quartz wi th 
minor o r t h o c l a s e , appears t o have been coarsened by r e c r y s t a l -
l i z a t i o n . 

Co-extensive w i t h t h i s area of hydrothermal b leaching i s the 
hydrothermal p y r i t i z a t i o n . This can be i n t e r p r e t e d on the 
o x i d i z e d rocks from j a r o s i t e l i m o n i t e versus geothi te l i m o n i t e . 
In general the l i m o n i t e s vary i n s t r a i g h t l i n e from j a r o s i t e 
t o goethi te i n d i r e c t p r o p o r t i o n t o the p y r i t e content. This 
t o o l f o r i n d i c a t i n g the p y r i t e content of the protore zone 
(before supergene leaching) i s only r e l i a b l e where the p y r i t e 
i s completely leached from the rock. I t i s somewhat l e s s 
r e l i a b l e i n areas where p y r i t e i s s t i l l present i n the rock. 

In a d d i t i o n t o the large c i r c u l a r hornfe ls zone shown on 
Figure 1 3 , an e l l i p t i c a l zone of bleaching and coincident 
j a r o s i t e l i m o n i t e occurs i i j the southern part o f the property. 
This e l l i p t i c a l zone, 2200 meters long and 800 meters wide, 
i s asymmetric wi th respect t o the hornfe ls - f l u o r i n e zone. 
I t probably extends beyond the hornfe ls zone on i t s western 
and eastern l i m i t s . I n s u f f i c i e n t samples i n these two extrem­
i t i e s has prevented r e l i a b l e demarcation o f the zone. 

Extending northwest from t h i s e l l i p t i c a l zone o f bleaching 
and supergene b l e a c h i n g , i s another smaller bleached zone 
which inc ludes much unoxidized p y r i t e . The bleaching w i t h i n 
t h i s zone i s s t r i c t l y hypogene whereas the b leaching i n the 
southern e l l i p t i c a l zone could be large hypogene but a l s o 
p a r t l y supergene. 

M i n e r a l i z a t ion 

The widespread p y r i t e which occurs l a r g e l y along fractures 
w i t h i n the b i o t i t e hornfe ls and w i t h i n the hydrothermally 
a l t e r e d zone has been noted. P y r r h o t i t e a l s o occurs i n the 
h o r n f e l s . 

In a d d i t i o n , molybdenite, i n quartz v e i n l e t s or i n fractures 
i s very widespread. I t has been noted i n the b i o t i t e hornfels 
northwest of Cirque Lake and i n many places i n the c l i f f s 
around the head o f the c irque. Molybdenite a l s o occurs as 
scattered f lakes and rosettes w i t h i n the bleached hornfe ls . 
Adjacent to F i r e Saddle, molybdenite occurs i n the quartz-eye 
porphyry, i n the bleached h o r n f e l s , and i n the b r e c c i a pipe. 
Scattered quartz-molybdenite v e i n l e t s occur throughout d r i l l 
holec h and 5. 

A s p i n a l l notes that c h a l c o p y r i t e , galena, s p h a l e r i t e and arscn-
opyr i te occur i n trace amounts i n some of the diamond d r i l l core. 

. . . / 1 0 
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ROCK GEOCHEMISTRY 

This report i s concerned mainly w i t h the rock geochemistry on and 
around the large gossan o f F i r e Mtn. The 300 rock samples were 
analyzed for copper, molybdenum, manganese and f l u o r i n e . The 
r e s u l t s are presented i n Figures 5 t o 7 i n c l u s i v e . 

This area o f F i r e Mtn. i s quite h i g h w i t h the peak e levat ion up 
t o 5991 feet and wi th a l l o f the area above t i m b e r l i n e . Except 
for the cirque w a l l s around Cirque Lake, the area i s not rugged. 
Outcrops are scarce except for the c l i f f s of the cirque w a l l s . 
Throughout, much of the sampled felsenmeer had t o be used for the 
rock chip samples. In p l a c e s , t h i s may have been transported a 
short distance down the gent le upland s lopes; however, i n most 
cases i t i s considered accurate enough for the geochemical samp­
l i n g . The felsenmeer versus rock samples are i n d i c a t e d on a l l o f 
the maps by d i f f e r e n t symbols; the d i f ference has been taken i n t o 
considerat ion when drawing some o f the contours. A greater prob­
lem than downward creek o f felsenmeer probably i s the complete 
weathering o f t h i s rock. In many o f the places on top of the h i l l , 
p y r i t e has been completely o x i d i z e d and presumably some of the 
ac id-so luable metals have been leached. Thus, the f l u o r i n e geo­
chemistry should be more d e f i n i t i v e and l e s s af fected by leaching. 

In many stockwork molybdenite d e p o s i t s , f l u o r i n e i s a very d e f i n ­
i t i v e element i n p i n p o i n t i n g the center of the system. The r e ­
s u l t s o f f l u o r i n e geochemistry w i l l be discussed f i r s t and the 
patterns for the other elements compared w i t h the f l u o r i n e pattern. 
On Figure 6 , contours for 5 0 0 , 1 0 0 0 , and 2000 ppm f l u o r i n e have 
been drawn. The 1000 ppm contour and the incomplete 500 ppm con­
tour both suggest a center t o the system i n the v i c i n i t y of F i r e 
Mtn. Ridge (near the bottom of hole 5 ) . Inside o f the 1000 foot 
contour there are two smal l areas w i t h values > 2000 ppm and 
severa l smal l areas w i t h values < 1000 ppm. The remainder o f 
the values are somewhat e r r a t i c a l l y mixed. 

The area o f d e t a i l e d sampling i n the v i c i n i t y of F i r e Saddle was 
d i c t a t e d by the presence o f i n t r u s i o n s , a h i g h l y a l t e r e d i n t r u s i v e 
b r e c c i a , and quartz-molybdenite v e i n l e t s i n a l t e r e d rock. This 
area of e s p e c i a l l y i n t e r e s t i n g rock does show small lows i n the 
f l u o r i n e geochemical p a t t e r n . These lows and t h i s i n t e r e s t i n g 
area are somewhat asymmetrical t o the center of the system, being 
displaced s l i g h t l y to the southeast. 

The molybdenum has an o v e r a l l d i s t r i b u t i o n pattern s i m i l a r t o that 
of the f l y o r i n e with the 6 ppm molybdenum contour c o i n c i d i n g t o a 
large extent w i t h the 1000 ppm f l u o r i n e contour. Inside of t h i s , 
however, there are some v a r i a t i o n s i n d e t a i l . The molybdenum 
peaks (> 50 ppm) include one large c e n t r a l area which i s super­
imposed upon the i n t e r e s t i n g F i r e Saddle w i t h i t s f l u o r i n e lows. 
I t a lso extends northwesterly onto the f l u o r i n e high and south­
westerly t o another smal l f l u o r i n e h igh. 
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There are some southwestward extensions to the molybdenum 
anomaly which cannot be explained because o f l a c k o f outcrop 
and because o f intense weathering of the felsenmeer i n t h i s 
area. These inc lude the smal l peaks t o the north and t o the 
south o f the upper par t o f F i r e Creek. A l s o rock exposures i n 
the lower reaches o f F i r e Creek do have some anomalous molyb­
denum values . This i s outside the hornfe ls zone and the reason 
for i t i s not evident . 

Copper reacts somewhat d i f f e r e n t t o the weathering environment 
than molybdenum i n that i t s s o l u a b i l i t y increases wi th i n ­
creasing a c i d i t y whereas the s o l u a b i l i t y o f molybdenum i n ­
creases w i t h i n c r e a s i n g a l k a l i n i t y . Therefore, a comparison of 
the two patterns i s i n t e r e s t i n g . With in the area o f molybdenum 
anomalies, both the main anomaly at F i r e Saddle and the south-
westward extension, there i s a d i s t i n c t copper low (< 12 ppm). 
The only other features on the copper geochemical map include a 
few highs (> 50 ppni). These two and three sample highs are 
scat tered , mostly along the west and northwest sides o f the 
hornfe ls zone. The reason i s not evident. One could suggest a 
copper h a l o ; however, the l i m i t e d extend of these anomalous 
values makes such an i n t e r p r e t a t i o n u n r e l i a b l e . 

In stockwork molybdenum prospects, manganese g e n e r a l l y gives a 
low over the center o f m i n e r a l i z a t i o n . This i s more common place 
than the c l a s s i c a l manganese halo which i s suppose t o occur w i t h 
porphyry copper deposi ts . At F i r e M t n . , the manganese i s low 
(< 100 ppm) over the eastern and northern par t of the sampled 
area. This o v e r a l l manganese low has probably been i n h e r i t e d 
from the sedimentary r o c k s , and subjected t o some subsequent 
deple t ion by the hydrothermal process. The rocks under ly ing 
F i r e Saddle and the b r e c c i a pipe and extending southwestward t o 
South Peak have unusual ly low manganese content (< 30 ppm). This 
smal l manganese low i s p a r t l y coextensive w i t h the anomaly centers 
for the other elements. 

A number of samples have been analyzed at Chemex Laboratories 
L t d . for tungsten and 33 of these have been analyzed for t i n . 
A n a l y t i c a l r e s u l t s for t i n were a l l 1 ppm except for sample 
G31-7&7 which has 5 ppm. Plot of the tungsten (Figure 10) 
shews that values are background- or abaat 2 ppm i n the unaltered 
o u t l y i n g areas and that these values increase up to about 20 ppm 
through the h o r n f e l s r.one. The values w i t h i n the more i n t e r ­
es t ing target areas vary from 25 t o 200 ppm. 
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CONCLUSIONS 

1. The F i r e Mtn. prospect i s an outstanding target for a 
stockwork or porphyry-molybdenite deposit . The area of 
sulphur ( i r o n sulphides i n d i c a t e d by gossan), a l t e r a t i o n , 
and anomalous f l u o r i n e (> 500 ppm) i s a c i r c u l a r target 
w i t h a diameter of about 2500 meters. In t h i s zone, most 
of the sedimentary rocks have been converted t o a b i o t i t e 
hornfe ls presumably by contact metasomatism. A large part 
has been bleached by hydrothermal a l t e r a t i o n . 

A comment on the asymmetry of the bleached or hydrothermally 
a l t e r e d zone w i t h respect t o the large c i r c u l a r hornfels 
zone can be made by a comparison w i t h the r e l a t e d i n ­
t r u s i v e complex and the a l t e r a t i o n zone at Lime Creek de-
p b s i t ( K i t s a u l t molybdenum). At Lime Creek an e l l i p t i c a l 
complex stock about 700 meters wide and 1000 meters l o n g , 
forms the center and the cause of the conspicuous b i o t i t e 
hornfe ls zone. In the northern part of the complex stock 
i s a c i r c u l a r zone o f hydrothermal a l t e r a t i o n and molyb-

% denite m i n e r a l i z a t i o n , about 800 meters i n diameter. On 
the north s i d e , t h i s zone l i e s against the contact of the 
stock but on i t s south s ide i t passes through the center 
of the stock. South of the c i r c u l a r zone of a l t e r a t i o n 
and m i n e r a l i z a t i o n , the stock i s r e l a t i v e l y unaltered. Thus 
t h i s i s a case where the center of a l t e r a t i o n and mineral­
i z a t i o n has been asymmetric t o the center of i n t r u s i o n and 
h o r n f e l s i n g . 

2. In a d d i t i o n t o these favourable features , there are a 
number o f smal l prophyry i n t r u s i o n s or dykes i n c l u d i n g rhyo­
l i t e or f ine-gra ined cuartz-eye porphyry and coarser 

grained quartz fe ldspar porphyries. There i s a lso an a l t e r e d 
i n t r u s i v e b r e c c i a . Quartz molybdenite v e i n l e t s are widely 
scattered i n the target area but are e s p e c i a l l y concentrated 
i n the southeast part of the target area. 

3. In an attempt t o understand the F i r e Saddle zone and select 
p o s s i b l e d r i l l s i t e s , some p e r t i n e n t anomalies i n the v i c i n i t y 
of F i r e Saddle have been superimposed on Figure 12. In 
a d d i t i o n , t h i s synopsis shows the o u t l i n e of the brecc ia pipe 
and the p o s i t i o n of d r i l l holes k and 5. 

Before d iscuss ing the p a t t e r n s , a few comments are necessary 
on some of the i n d i v i d u a l anomalies. 

(a) The molybdenum anomaly extends from the c e n t r a l zone 
i n a northwesterly d i r e c t i o n ; however, one can at­
t r i b u t e t h i s northwesterly extension to the fact that 
i t i s i n an area o f c l i f f s where rock exposures are 
r e l a t i v e l y unweathered and unleached, compared t o the 
samples on the upland areas which consist mainly of 
felsenmeer. 

. . . A 3 
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(b) The reason for the extension for the manganese low 
t o the southeast i s not apparent; however, i t i s 
probably some i n h e r i t e d c h a r a c t e r i s t i c of the s e d i ­
mentary rocks. 

(c) The f l u o r i n e anomaly as i n d i c a t e d i s not a p o s i t i v e 
anomaly but an area o f r e l a t i v e l y low values that i s 
surrounded by h igh balues. 

(d) The copper and the molybdenum and a l s o a p o s i t i v e 
f l u o r i n e anomaly extend scuthwestward an unknown 
distance from F i r e Saddle. 

k9 There are s e v e r a l p o s s i b l e i n t e r p r e t a t i o n s about the best 
o u t l i n e for the p o t e n t i a l minera l i zed zone. The most 
obvious one would be a s l i g h t l y e l l i p t i c a l zone about 550 
meters by 1*50 meters which encompasses the areas o f i n ­
t r u s i o n s , the b r e c c i a p i p e , and the best parts of the 
various anomalies. 

The second i n t e r p r e t a t i o n could be an e l l i p t i c a l zone 
trending southwest and ecnompassing the main anomaly o f 
F i r e Saddle and the smaller peaks of the molybdenum and 
copper to the southwest. Such an e l l i p t i c a l zone might 
be 1 0 0 0 meters long and about k^O meters wide. This i n t e r ­
p r e t a t i o n would s u i t the o u t l i n e of the l a r g e r bleached . 
zone. 

5. This large gossan zone, the h o r n f e l s , the a l t e r a t i o n and 
the molybdenum m i n e r a l i z a t i o n were formed by i n t r u s i o n of 
an under ly ing stock. Most porphyry molybdenite deposits 
are r e l a t e d t o porphyry stocks, w i t h the best m i n e r a l i z a t i o n 
near the apex o f the stocks. In a d d i t i o n to the main stock 
complex, the c l a s s i c a l p i c t u r e has dykes o f various porphyr ies , 
e s p e c i a l l y above the apex of the stock. From t h i s general 
data one can conclude that the stock responsible for t h i s 
vast zone of sulphides and a l t e r a t i o n i s s t i l l unroofed. 
Therefore, i t i s important that deep d r i l l holes i n v e s t i g a t e 
the contact area o f any under ly ing stock and determine i f 
the m i n e r a l i z a t i o n near t h i s contact i s o f ore grade. 

6. N S i x holes have been d r i l l e d i n the system. The f i r s t three 
holes were placed outside of the main system along the west 
margin of the gossan zone. Hole number 6 was placed w i t h i n 
the hornfe ls and gossan zone but west of the i n t e r e s t i n g 
F i r e Saddle area. Holes h and 5 were c o l l a r e d at the edge 
of the F i r e Saddle target wi th hole h d i r e c t e d towards the 
more i n t e r e s t i n g part of t h i s target . Both holes number h 
and 5 contain quartz-molybdenite v e i n l e t s . Hole k has 
more quartz s e r i c i t e a l t e r a t i o n and considerably more wide­
spread quartz molybdenite v e i n l e t s than hole 5. In a d d i t i o n 
t o the quartz-molybdenite v e i n l e t s , there are places w i t h 
molybdenite p a i n t and places wi th some disseminated molyb­
denite , 
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Woodcock estimated that one u n s p l i t box of core from hole 
5 would grade at l e a s t 0 . 1 5 $ M0S2. Some sections of core 
Tram hole k have been s p l i t ; but we have not obtained the 
assay r e s u l t s . Selected specimens o f core from hole k 
were assayed by Canadian Johns-Manvi l le t o a i d i n v i s u a l 
estimates. The highest assays reported are #332 - 0 . 8 l $ 
Mo, #U82 - 0 . 2 8 $ Mo, #335 - 0 . 2 1 $ Mo, #381* . 0 . 0 9 3 $ Mo. 

Thus i t appears from Woodcock 1s i n t e r p r e t a t i o n that holes 
1* and 5 were placed i n the r i g h t part of the property and 
hole 1* was d r i l l e d i n a s u i t a b l e d i r e c t i o n . However, i t 
was not deep enough. 

As an a i d i n g i v i n g perspective on r e l a t i v e merits of unexplored 
stockwork molybdenite prospects , Woodcock c l a s s i f i e s unexplored 
molybdenite prospects from 1 t o 5 as f o l l o w s : 

1. Molybdenite m i n e r a l i z a t i o n discovered; but not worth staking. 
2. Molybdenite discovery worth staking and mapping but not 

worth f a r t h e r work (e.g. Tidewater Prospect at A l i c e Arm). 
3. Molybdenite prospect staked and mapped; f a r t h e r work would 

e n t a i l diamond d r i l l i n g . Such prospects are too good t o 
drop; the owner might l i k e t o f i n d a j o i n t venture partner. 
Whether or not the property w i l l be d r i l l e d w i l l depend 
p a r t l y on the geographical l o c a t i o n and the relevant d r i l l ­
ing costs (e.g. Trout Lake, B a l l Creek). 

1*. The molybdenite discovery i s mapped ( i n c l u d i n g a l t e r a t i o n 
studies and rock geochemistry). The r e s u l t i n g p i c t u r e de­
mands diamond d r i l l i n g wi th no question (e.g. Hudson Bay Mount 
a i n at Smithers, Aylwin Creek near New Denver). 

5. The discovery i s adequately exposed and s u f f i c i e n t l y a t t r a c ­
t i v e that one can r e a l i z e a f t e r the f i r s t day of examination 
that the property w i l l need t o be diamond d r i l l e d . I t i s 
merely a matter o f mapping the property t o e s t a b l i s h the 
best d r i l l s i t e s (e .g . Lime Creek and the Dak River at A l i c e 
Arm; p o s s i b l y Endako before i t was trenched). 

To give f a r t h e r perspect ive on the merits of the F i r e Mtn. 
prospect , we w i l l review the h i s t o r y o f e x p l o r a t i o n a c t i v i t y for 
molybdenite i n B r i t i s h Columbia. The f i r s t phase of a c t i v i t y 
s t a r t e d i n the l a t e 1 9 5 0 ' s and, was w e l l underway by 1959. I t 
peaked about 1966 and f e l l o f f sharply i n the l a t e 1 0 6 0 f s . The 
second phase o f intense a c t i v i t y s t a r t e d about 1975 and peaked 
around 1980. 

In t h e - e a r l y stages o f t h e e x p l o r a t i o n , well-known and good 
prospects were immediately acquired and d r i l l e d . These i n ­
cluded Lime Creek and Endako (c lass 5 ) , and a l i t t l e l a t e r Hudson 
Bay Mountain (c lass 1*. 5 ) . Subsequent t o t h i s e a r l y phase of ex­
p l o r a t i o n , work i n the e a r l y t o middle 1960's concentrated on new 
prospects or forgotten o ld prospects. In 19^6, Newmount staked 
the Dak River or Ajax deposit near A l i c e Arm. This was the best 
unexplored "new" prospect that Woodcock saw during t h i s e a r l y 
phase o f intense e x p l o r a t i o n a c t i v i t y . I t would be categorized as 
a c lass 5. 
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The second phase of e x p l o r a t i o n a c t i v i t y las ted throughout 
the l a t e 1 9 7 0 ' s . This saw l e s s e x p l o r a t i o n on w e l l known good 
surface prospects and more emphasis on the explorat ion for 
b l i n d d e p o s i t s , based on more sophis t icated g e o l o g i c a l and 
geochemical d e f i n i t i o n s . This phase saw the discovery and 
e x p l o r a t i o n of the Trout Lake property of Newmount (c lass 3 ) . 
A number of c l a s s 3 prospects were mapped and d r i l l e d i n 
southern E r i t i s h Columbia under Woodcock's d i r e c t i o n * Through­
out t h i s recent phase o f e x p l o r a t i o n a c t i v i t y the most outstand­
i n g , r e l a t i v e l y unexplored, prospect examined by Woodcock i s 
the F i r e Mountain prospect (about a c lass 1*. 5 ) . 

RECOI^IEIffiATIONS 

1. For fur ther work, a camp should be establ ished i n F i r e 
Saddle, a short d is tance southwest o f the crest where i t 
w i l l be protected from the strong e a s t e r l y winds. Water 
for the camp and probably f o r the d r i l l i n g , i f done e a r l y 
i n the season, could be pumped from the melting snow jus t 
t o the northeast . The snowbank stays on the north f lank 
of South Feak throughout the season and melt ing waters 
might be c o l l e c t e d i n a sump below t h i s snowbank. 

2. A v e r t i c a l d r i l l h o l e , at l e a s t 2000 feet deep, w i l l be 
recommended for t h i s t a r g e t . This could i n i t i a l l y be done 
w i t h a Longyear Super 38 us ing both NQ and BQ rods so that 
they can be reduced should problems a r i s e . 

3. The b i g problem i s the s i t e for t h i s d r i l l hole . Most 
stockwork or porphyry molybdenite deposits have diameters 
of 600 t o 1000 meters and so one might conclude that the 
target could h a r d l y be missed i f the hole was placed ver­
t i c a l ; however, there could be complications that are not 
obvious at surface such as a plunge t o the system or some 
f a u l t i n g . Therefore, i t i s important to gain as much 
geotechnica l in format ion as poss ib le before spott ing the 
expensive deep h o l e . A d d i t i o n a l rock chip sampling i n the 
southwest and northeast parts of the bleached zone and 
c l o s e r spacing i n the southwest part o f the target w i l l 
define t h i s target more c l o s e l y ; however, i t i s doubtful 
that i t w i l l reso lve the reason for the separation of the 
copper and the molybdenum peaks i n t o two zones--the main 
zone and the smal l southeast extension. 

k. Induced p o l a r i z a t i o n work could help; about 11 "im. would 
be needed. The induced p o l a r i z a t i o n l i n e s w i l l have to take 
advantage o f the topography and therefore , they w i l l have 
t o run i n a northwester ly d i r e c t i o n . S ix c r o s s l i n e s , 200 
meters apart , would s u f f i c e . In a d d i t i o n , l i n e s at r i g h t 
angles and running n o r t h e a s t e r l y down the two accessible 
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ridges could be inc luded. Such I . P. work should be done 
with hOO meter electrode spacing, moving at 200 meter 
i n t e r v a l s along the l i n e . Such work should give consider­
able important information on the p y r i t e i n the system and 
may a l s o i n d i c a t e s t ructures such as p o s s i b l y bounding 
f a u l t s or a plunge t o the system. 

5. A l l of the core for holes *4 and 5 should be s p l i t and con­
tinuous 3-meter sect ions analyzed geochemically for molyb­
denum. Any values that are h igh (> 200 ppm) should be 
assayed for t o t a l Mo. In a d d i t i o n , 'a number o f other geo­
chemical elements ( f l u o r i n e , copper, s u l f u r , manganese, 
tungsten) . should be analyzed on every fourth sample t o 
help e s t a b l i s h trends i n t h i s area of i n t e r e s t . In a d d i t i o n , 
some of hole number 6 should be s p l i t t o e s t a b l i s h the geo­
chemical metal values i n unweathered rock i n the o u t l y i n g 
hornfe ls zone. 

6. When the r e s u l t s of the a d d i t i o n a l geochemical work and 
the geophysical work ( i f done) are complete, the geologist 
w i l l need t o decide on whether the deep hole should be pre-, 
ceeded by about three v e r t i c a l 300-meter holes spaced 
along the of the e l l i p s e at about 250 meter i n t e r v a l s 
and one of these subsequently deepened or whether the deep 
hole could be d r i l l e d without the benef i t of t h i s p r e l i m i n ­
ary information. 
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