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M I N E R A L RESOURCES 
— O F — 

Portions of the Skeena and Omineca Mining Divisions. 

R E P O R T B Y W . M . B K E W E B , M . E . 

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

B I N C E R U P E R T , the western t e rminus of the G r a n d T r u n k Pac i f ic 
R a i l w a y , i s a d i s t r i b u t i n g centre for the Skeena R i v e r and the 
Omineca M i n i n g D i v i s i o n s . I t i s the n a t u r a l s ta r t ing-point for a n y 
one v i s i t i n g the Skeena R i v e r va l l ey a n d other por t ions of the Skeena 
M i n i n g D i v i s i o n , because i t i s the seat of Government Agency for tha t 
sect ion o f B r i t i s h Co lumbia , as w e l l as be ing the ocean t e rminus o f 

the t ranscont inen ta l r a i l w a y . 
On rece iv ing ins t ruc t ions f r o m the P r o v i n c i a l Mine ra log i s t , on M a y 17th, 1914. 

to make examina t ions of the m i n e r a l resources of the Skeena va l l ey and adjacent 
mountains, a s ta r t was made f r o m P r i n c e R u p e r t and the w o r k c a r r i e d east as f a r 
as L o m e creek, a d is tance of 130 mi les by r a i l r o a d . 

I n the immedia te v i c i n i t y of P r i n c e R u p e r t the metamorph ic rocks are designated 
by R . G . M c O o n n e l l , of the C a n a d i a n Geologica l Survey , as the P r i n c e R u p e r t for
mat ion . O r i g i n a l l y these rocks were mos t ly argi l laceous, s i l iceous, a n d calcareous 
sediments, but they have been intensely a l t e red and conver ted in to m i c a and horn
blende schists and c ry s t a l l i ne l imestones, w i t h occas ional areas of d io r i t e or gabbro. 
These igneous rocks were in t ruded p r io r to the fo ld ing , of the reg ion and are now 
represented by coarse hornblende-schists . 

E a s t f rom P r i n c e R u p e r t the schists have an easter ly d ip v a r y i n g f rom 30 to 70 
degrees towards the grani te ba tho l i th of the Coas t range and a nor th-north-west 
s t r ike a p p r o x i m a t e l y p a r a l l e l to the wes te rn edge o f the ba tho l i th . 

T h e G r a n d T r u n k Pac i f i c R a i l w a y enters the Skeena v a l l e y p roper at a po in t 
near ly opposite to P o r t Ess ing ton , or about twenty-f ive mi les south-east f r o m P r i u c e 
Ruper t . I t then fo l lows the v a l l e y for a distance of 154 mi les f r o m tha t point i n a 
north-easterly d i rec t ion to Haze l t on , w h i c h was , i n the past, the head of n a v i g a t i o n 
for s tern-wheel steamers. 

F o r about the first s i x t y miles above P o r t E s s i n g t o n the rocks t raversed belong 
to the Coast range—coarse-grained grani tes w i t h some inc luded schists, i n w h i c h but 
few discoveries of m i n e r a l have been reported up to the present t ime. 

N e a r the 95-mile post on the r a i l r o a d , where the K i t s u m g a l l n m r i v e r empties 
into the Skeena, i s apparen t ly the eastern boundary o f the m a i n Coas t range, w i t h 
the K i t s u m g a l l n m va l l ey border ing i t on the nor th side of the Skeena and the 
L a k e l s e va l l ey on the south side. T h i s great t rench, four to five mi les wide i n 
places, extends n o r t h w a r d to the Nass r i v e r and s o u t h w a r d across the Coast range 
to the sea at the head of K i t i m a t a r m , and, according to M c C o n n e l l , represents an 
old, p a r t i a l l y abandoned va l l ey of erosion, poss ibly robbed by the Skeena . 

E a s t f r o m the Ki t sumgalbufh a second wide range of h i g h mounta ins , mos t ly 
bui l t of schist and grani te , is crossed. These connect to the south w i t h the Coas t 
range, and, M c C o n n e l l says, may be considered a spur f r o m it . 
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T h e examina t ion of the m i n e r a l resources a long the Skeena r i v e r and i n the 
mounta ins adjacent to i t on ei ther side o f the r i v e r r ea l l y commenced at the 
K i t s u m g a l l n m r iver , d is tant f r o m P r i n c e R u p e r t ninety-five miles , and extended 
up the Skeena r i v e r as f a r as L o m e creek, or R i t c h i e S t a t i o n on the G r a n d T r u n k 
Pac i f i c R a i l w a y , 130 miles f rom P r i n c e Ruper t . Before repor t ing i n de ta i l on the 
severa l propert ies examined, a b r i e f resume w i l l he given o f the general character
i s t i cs of th is section, a s m a l l por t ion of w h i c h is inc luded i n the Skeena M i n i n g 
D i v i s i o n and the remainder i n the Omineca M i n i n g D i v i s i o n . 

T h e r a i l road-s ta t ion near the mouth of the K i t s u m g a l l n m r i v e r is named Ter race . 
T h e e levat ion at th is po in t i s 241 feet above sea-level. 

T h e Skeena va l ley , near the confluence of the K i t s u m g a l l n m , is some four or 
five miles wide , and is one of the best-settled sections on th is d iv i s i on of the r a i l 
road. T h e sett lers are, genera l ly , g i v i n g much at tent ion to agr icu l tu re , especial ly 
to the cu l t i va t i on of several var ie t ies of t e r r i e s and vegetables, for w h i c h they f i n d 
a good marke t i n P r i n c e Rupe r t and Juneau . A l a s k a . 

T h e K i t s u m g a l l n m R i v e r va l ley na r rows about two mi les above the mouth , but 
a good wagon-road has beeu bu i l t on the first bench at about 200 feet h igher e levat ion 
than the va l ley . M u c h of the bench l and has been cleared, and is being cu l t i va t ed 
for a dis tance of about s i x miles f rom the Skeena r ive r , but beyond that point the 
coun t ry i s heav i ly t imbered w i t h hemlock, spruce, wh i t e fir. and cottonwood, w i t h 
occas ional ly areas of considerable extent covered w i t h red cedar. 

X o rcck-outcrops occur near the road u n t i l a point fourteen miles d i s tan t f rom 
the v i l l age of Ter race is reached, when some grani te r idges are crossed, and f r o m 
tha t point to about two miles below the bead of K i t s u m g a l l u m l ake the count ry- rock 
is a l l hornhlendic grani te , w h i c h , i n some places, has a gneissic s t ruc tu re ; especial ly 
is th is noticeable towards the head of the lake . Igneous dykes of very fine-grained 
rock, b lack in colour, often occur as in t rus ions i n the grani te . 

K i t s u m g a l l u m lake, the source of the K i t s u m g a l l u m r iver , is a sheet of water 
about ten mi les long n o r t h and south, by an average of two mi les w i d e ; the l ake i s 
fed f rom the wa te r s of the Cedar and Beave r r ivers , and the i r t r ibutar ies , w h i c h flow 
into the l ake at the n o r t h end. 

A b o u t t w o miles f rom the head, or n o r t h end, of the l ake the rock fo rma t ion 
changes to a garnet i ferous, micaceous, hornblende-schist , then to dior i te , and f rom 
that to a s l a t e ; th i s slate i s first seen on H a l l creek about one m i l e below the head 
of the lake . T h e l ine of s t r i k e of these rocks' is N . 60° W . and the d ip varies, but 
the average augle is 55 degrees towards X . 30° E . 

F r o m the head of the l a k e to Cedar r ive r , i t s confluence w i t h the L i t t l e Cedar , 
a d is tance o f about fifteen miles, the rock fo rma t ion is, apparent ly , for the most 
pa r t metamorph ic slate, but, f rom the wagou-road, no exposures can he seen except 
at some creek crossings. 

X o occurrences of m ine ra l have been discovered south o f a point about t w o 
mi les below the head o f the K i t s u m g a l l u m lake , but f r o m tha t po in t to near L a v a 
lake , on the s u m m i t between the Skeena and Nass r ivers , about twenty- two miles 
f a r the r i n a nor ther ly d i rec t ion, prospectors c l a i m to have found gold-bear ing quar tz ; 
p lace r gold, s i lver- lea d-zinc ores, and coal . A b o u t s ix ty sections have been s taked 
for coa l l icences. A l l of these occurrences w i l l be described la te r i n th is report. 

B a s t and north-east f rom K i t s u m g a l l u m l ake there is a ' h i g h range of mounta ins 
w h i c h forms the watershed between the l a k e and Skeena r iver , and is k n o w n loca l ly 
as Goat or M a r o o n range. T h e highest peak has an e levat ion of at least S.000 feet 
above sea-level, w h i l e several others are f r o m 0.000 to 7,000 feet. 

It is in this range o f mounta ins that H a l l . Douglas , and C l e a r creeks, w h i c h flow 
in to Cedar r i v e r and K i t s u m g a l l u m lake, head, as do a lso L o m e . F i d d l e r , H a r d -
scrabble, and P h i l l i p s creeks tha t flow into the Skeena r ive r . 

T h e fact that the creeks ment ioned were w o r k e d for p lacer gold some for ty years 
ago is interest ing, as w e l l as the fu r the r fact that gold-bear ing qua r t z i s f ound i n 
the mounta ins near the heads of these creeks. 

A p p a r e n t l y , so f a r as is at present known , the boundar ies of the minera l -hear ing 
sect ion of the west side of the Skeena r i v e r i n this por t ion of the watershed may 
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be roughly ou t l ined by ; i l i ne d r a w n s l igh t ly west of n o r t h f rom the mouth o f the 
K i t s u m g a l l u m r i v e r to L a v a lake, a d is tance of about forty-f ive m i l e s ; thence nor th
east towards the K i t w a n g a r ive r for a d is tance of about t h i r t y m i l e s ; thence south
east to the Skeena r i v e r at Woodcock S ta t ion on the G r a n d T r u n k Pac i f ic R a i l r o a d , 
145 miles f r o m P r i n c e Ruper t , cover ing an area of a p p r o x i m a t e l y 1.200 square miles, 
a n d i n c l u d i n g a l l of the K i t s a l a s m o u n t a i n range w h i c h extends i n a lmost an 
unbroken cha in p a r a l l e l i n g the west side of the Skeena r i ve r . 

T h e rocks of th is por t ion of the Skeena R i v e r D i v i s i o n for the most pa r t consist 
of a wide bel t of volcanics , associated w i t h some sedimentary rocks, w h i c h have been 
grouped together by R . G . M c C o n n e l l as the K i t s a l a s fo rma t ion . T h e y are repeatedly 
in t ruded by g igant ic dykes and stocks, and, i n places, a re somewhat schistose, but 
the a l t e ra t ion is nowhere so complete as i n the rocks f l ank ing the ba tho l i th on the 
west. O r d i n a r i l y they are greenish to pu rp le mass ive rocks, spotted w i t h large, 
rounded, and i r r e g u l a r areas o f epidote, and l i n e d a long fracture-planes w i t h the 
same ma te r i a l . T h e fo rma t ion is made up near the ba tho l i th of porphyr i tes , tuffs, 
and coarse f ragmentals , welded closely together a n d se ldom showing traces of bedding 
or banding. 

A n a r r o w s t r ip a long the north-eastern por t ion of this minera l -bea r ing zone, or 
that por t ion l y i n g between mile-posts 123 and 145 on the G r a n d T r u n k Pac i f ic R a i l 
way, should not be inc luded i n the K i t s a l a s format ion , but belougs to the " H a z e l t o n 
g r o u p " o f M c C o n n e l l . T h e beds o f the H a z e l t o n fo rma t ion over l ie the semi-crys ta l 
l ine K i t s a l a s fo rma t ion . T h e H a z e l t o n rocks are mos t ly tufaceous, but, u n l i k e those 
of the K i t s a l a s , they are w e l l bedded a n d banded and are seldom much al tered, 
except in the immedia te v i c i n i t y o f i n t ru s ive masses. 

On the east side of th is por t ion of the Skeena r i v e r the minera l -bea r ing area, 
so fa r as present ind ica t ions show, is enclosed by boundar ies w h i c h a p p r o x i m a t e l y 
extend f r o m Woodcock, on the Skeena, south-easterly to the T e l k w a r i v e r ; thence 
soulh-wcs ter ly across the K i t n a i a k w a r i v e r to K l t t m a t a r m : thence no r the r ly up 
the K i t i m a t r i v e r and down the L a k e l s e r i v e r to i ts mouth , near Copper C i t y . I n 
this area i s inc luded the mounta ins adjacent to the Zymoetz and the K l e a n z a r ive rs 
and other t r ibu ta r i e s of the Skeena. 

T h e rocks i n th i s section, genera l ly speaking, belong to the K i t s a l a s format ion , 
but i n places, especial ly in the v i c i n i t y of the K i t n a i a k w a r ive r , there are vas t belts 
of feldspathic sandstone and shales of a deep-red colour , as w e l l as grey sandstone 
and some beds of conglomerate, w h i c h apparen t ly belong to the Cretaceous per iod 
instead of the T r i a s s i c , i n w h i c h M c C o n n e l l t en ta t ive ly places the K i t s a l a s fo rma t ion . 

R o u g h l y speaking, th is minera l -bea r ing zone has about the same extent—some 
1.200 square miles—as the a rea a l ready refer red to on the opposite side o f the 
Skeena r iver , and is, i n fact, the south-eastern extens ion of tha t minera l -bear ing 
area. T h e general t rend is f r o m south-east to nor th -wes t ; the d ip o f the sedimen
t a ry rocks is at v a r y i n g angles f rom about 30 degrees to nea r ly v e r t i c a l , u sua l l y 
towards X . 29° E . 

T h e mounta ins on the east s ide of the Skeena r iver , especia l ly those f o r m i n g 
the watershed between the L a k e l s e and Zymoe tz r i ve r s a n d between the l a t t e r a n d 
K l e a n z a creek, are ex t remely precipi tous, ve ry rugged, w i t h n a r r o w summi t s a n d 
many sharp saw-tooth- l ike peaks w h i c h reach a l t i tudes exceeding 7,000 feet. T h e 
deep gulches on the no r the r ly slopes are f i l led w i t h deep snowsl ides u n t i l late i n the 
summer, and i n some instances g lac iers have formed near the summi t s on w h i c h the 
snow and ice never disappear, but on the souther ly slopes the snow usua l ly goes off, 
even at h igh al t i tudes , ea r ly i n the season. D u r i n g the past summer, af ter the 
middle of M a y , the snow d i d not in ter fere below 3,000 feet e levat ion . 

Xumerous oppor tuni t ies a re offered for the development of water -power on 
several of the t r ibu ta r i e s of the Skeena r iver , s i tua ted w i t h i n the boundar ies of th is 
mineral -bear ing zone, especial ly on the Zymoetz , K l e a n z a , a n d K i t s u m g a l l u m r ivers , 
as we l l as on P h i l l i p s , F i d d l e r , E l i z a , C h i m d e m a s h , a n d St . C r o i x creeks. A l l of 
these streams have heavy gradients , some showing a difference i n a l t i tude of 2,000 
feet between the i r heads and mouths , w h i l e a l l c a r r y large volumes of water . 
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T h e t imber-supply for lumber is f a i r l y good; for m i n i n g t imbers ancl fuel i t is 
excellent . T h e var ie t ies are chiefly hemlock, spruce, balsam, a m i cedar. 

A s m a n y of the prospects are located above t imber- l ine, i t w o u l d be necessary 
i n such cases to h a u l mine t imbers up the mountains , sometimes to a he igh t of 1,000 
feet v e r t i c a l l y above t imber- l ine , w i t h the slope of the moun ta in 33 degrees, but 
such condi t ions are except ional r a the r t ha n u s u a l . 

T h e f ac t t ha t excel lent crops of berr ies , vegetables, and h a y can be ra i sed 
w i t h i n short distances of the locat ions of the m i n e r a l prospects is impor tant , because 
under such condi t ions both the m i n i n g operator and r a n c h m a n w i l l be m u t u a l l y 
benefited. 

T h e roads a n d t r a i l s are so located th rough th is section of the P rov ince tha t 
t r a v e l l i n g is compara t ive ly easy, so pack-horses can be t aken to w i t h i n short 
distances of the c l a ims . 

I n th is m i n e r a l belt on both sides of the Skeena some quite thorough and 
systemat ic prospect ing has been done ; f o r t y years ago the first discoveries of p lacer 
go ld were made on Douglas and L o m e creeks, w h i l e cousiderable w o r k was done 
on quar tz veins as f a r back as 1894, but l ack of adequate t ranspor ta t ion fac i l i t i e s 
handicapped the operations, so t ha t f rom about 189S u n t i l about 190S, when the 
G r a n d T r u n k Pac i f ic R a i l r o a d was being graded, but l i t t l e prospect ing was ca r r i ed 
on. S ince the la t te r date, however, there has been a number of energetic prospec
tors w o r k i n g a long the belt. I t w o u l d seem, however , f r o m observations made 
d u r i n g last summer, tha t i n th i s field there a re ample oppor tuni t ies for a much 
larger number to engage i n the work , as the discoveries made since last June prove 
tha t th is minera l -bear ing bolt has o n l y so f a r been scratched. 

T h e w r i t e r i s under ve ry great obl igat ions to m a n y of the prospectors, especial ly 
to J . D . "Wells a n d M . C . K e n d a l , of K i t s a l a s , and James D a r b y , o f Usk , who were 
u n t i r i n g i n the i r efforts to a i d h i m i n m a k i n g a thorough e x a m i n a t i o n of the d is t r ic t . 

K I T S U M G A L L U M L A K E . 

T h i s group consists of t w o mine ra l c l a ims named Treadwell 
T r e a d w e l l 2fo. 2 and Juneau, w h i c h are owned by Joseph B e l w a y and 

G r o u p . A l e x a n d e r M c L a r e n . T h i s p roper ty is s i tua ted about twenty-
s ix miles no r the r ly f rom the v i l l age of Terrace , and about two 

mi les below the head of K i t s u m g a l l u m lake . T h e locat ion- l ine o f both c la ims is 
a long the east shore of the lake, w i t h the nor thern boundary of the Treadwell No. 
2 c l a i m fo rming the southern boundary of the Juneau c l a i m . A l l of the work has 
been done on the Treadwell No. 2 c l a i m . 

A short dis tance south f r o m this p rope r ty the count ry- rock becomes more 
gneissic and micaceous, especial ly near the ore-body on the foo t -wal l side, the 
change from coarse-grained hornblendic g ran i t e to metamorphosed a rg i l l i t e s and 
schists h a v i n g t aken place a . s h o r t d is tance souther ly f rom the southern boundary 
of the Treadwell No. 2 c l a i m . T h e l ine of s t r i k e of the schists i s apparen t ly nor th , 
and the d ip 30 degrees towards the east, but there has been so m u c h dis turbance 
near the l ine of contact tha t i t is ve ry difficult to decide w h i c h are the o r ig ina l 
bedding-planes and w h i c h are cleavage-planes caused by shear ing and pressure. 
T h e l ine of s t r ike of the ore-body is N . 00° W . , and the d ip where a shaft has been 
sunk is 55 degrees towards N. 30° E . 

T h e r e is no well-defined ve in-s t ruc ture ; the values, w h i c h are p r i n c i p a l l y i n 
free gold, occur i n n a r r o w s t r ingers of qua r t z w h i c h fo rm venders and lenses i n 
a por t ion of the schist zone, where r a the r well-defined cleavage-planes are assumed 
to be wa l l s . T h e difference between the ba r ren schist country-rock and the miner
a l i zed schist is somewhat difficult to recognize, for apparen t ly the on ly d i s t inc t ion 
is tha t the schis t c a r r y i n g va lues i s a shade d a r k e r i n colour, is more garnet i -
ferous and has more qua r t z veinle ts as in te r l amiua t ions in i t . A t places a long the 
surface, the ontcroppings when crushed a n d panned show par t i c l e s of free gold, 
and at some other points , notably i n one prespect-hole 200 feet d i s tan t f rom the 
m a i n work and a long the l ine of s t r ike , N . 60° W . , w h i c h also appears to be the 
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s t r ike of the mine ra l i z ed zone i n the schist , there are n a r r o w s t r ingers of bornite, 
some s ta in of copper carbonates, and i r o n pyr i tes . 

J u d g i n g f r o m some o l d caved-in openings, sa id to have been made fo r ty years 
ago when placer-miners were w o r k i n g on Doug la s and H a l l creeks, i t was presumed 
tha t values occurred i n the schis t a long the lake-shore, a n d tha t the l ine of s t r ike 
fo l lowed the shore-line i n a nea r ly north-and-south course, but th i s w o r k was 
evident ly abandoned because sufficient values could not be found to w a r r a n t con
t i nu ing . A sample taken across 6 feet of th i s schist i n the face of an o l d open-cut 
a s sayed : G o l d , 0.1S oz . ; s i lver , 0.7 oz. T h i s open-cut i s s i tua ted a short distance 
souther ly f r o m a shaft on the lake-shore refer red to l a t e r i n th is report; Ano the r 
sample taken f r o m a n a r r o w quar tz s t r inger i n the schis t near the o l d w o r k i n g s 
assayed : G o l d , t race ; s i lver , trace. 

A few years ago Joseph B e l w a y , fo reman of the road-gang, m a k i n g a t r a i l a long 
the east shore o f K i t s u m g a l l u m lake , i n b l a s t i ng the rock discovered par t ic les of 
free gold v is ib le to the naked eye. T h i s w o r k exposed a s t r a t a for about (iO feet 
a long the t r a i l that panned free go ld a n d demonstra ted that the l i n e of s t r ike 
was N . 60° W . ins tead of n o r t h ; the w i d t h i s undetermined—it may reach 
a m a x i m u m of 30 feet i n places, j udg ing f r o m pann ing some of the outcroppings. 
A t a shaft sunk on the lake-shore near the N o 1 post of both c la ims an average 
sample taken across of 8 feet assayed:. G o l d , 0.42 oz . ; s i lver , 0.5 oz. T h i s sample 
was f rom as deep a point as could be reached, the shaft below being f u l l of water , 
for the reason i t h a d been sunk so near the lake-shore when the wa te r i n the l a k e 
was low tha t i t h a d filled up w h e n the wa te r ra i sed . 

Close to the po in t where the sample was t aken par t ic les of free gold, some of 
t hem as l a r g e ' a s pin-heads, cou ld be eas i ly seen w i t h the naked eye embedded i n 
quar tz veinlets i n the schist i n the open-cut at the c o l l a r o f the shaft, but any 
meta l l i cs were ca re fu l ly rejected f r o m the samples. 

Deveiopment -work consis ted of the shaft re fer red to, s a i d to be 10 feet below 
the level o f the lake, w i t h an open-cut made into the rock above the co l l a r of the 
shaft, about S feet square by 5 feet h i g h at the face ; an open-cut about 500 feet 
f r o m the shaft, i n a S. 00° E . d i rec t ion, about 8 feet l ong and f r o m 3 to 4 feet 
deep; an open-cut, where b las t ing was done i n m a k i n g the t r a i l , about 50 feet long 
and 4 feet w i d e ; an open-cut about 500 feet sou ther ly f rom the shaft, f r o m w h i c h 
the owners proposed d r i v i n g a crosscut adi t i n an endeavour to locate the ore-body 
i n the mounta in , at a depth of about 50 or 60 feet. 

D O U G L A S C R E E K . 

T h i s proper ty consists of seven h y d r a u l i c leases, each one-half 
D o u g l a s C r e e k m i l e square ; the locat ions take i n a i l of the creek for a distance 

D e v e l o p m e n t of three .miles and a ha l f up f rom near the mouth . Douglas creek 
S y n d i c a t e . r ises i n a h i g h range of mounta ins s i tua ted easter ly f rom K i t s u m 

g a l l u m lake, and flows i n a general south-wester ly course, empty
ing into the n o r t h end of the lake . N o evidence of former p l ace r -min ing operations 
were seen below a point about one mi le above the mouth , w h i c h i s also above the 
first f a l l s on the creek, where there i s a sheer drop of about 20 feet ; but above 
tha t po in t there are qui te a number of ru ins of o ld cabins i n va r ious stages of 
decay, w h i l e the number of o l d caved-in shafts s i tua ted on the benches and the 
pi les o f o l d t a i l i ngs are s i lent witnesses to the extent 'o f the w o r k done by the 
pioneer placer-miners . 

T h e creek is some ten or twe lve mi les long and, except th rough some short 
canyons, w i l l average about h a l f a mi le wide , i n c l u d i n g low benches. T h e grade 
of the creek-bed averages about 300 feet to the mile , but there are several f a l l s of 
f r o m 20 to 50 feet sheer drop. 

T h e pioneers appear to have done good work , and mus t have t aken out a good 
deal of " pay " as there are evidences tha t w o r k was ca r r i ed on for several seasons, 
w h i c h is confirmed by in fo rma t ion received f rom miners who w o r k e d on th i s creek 
t h i r t y or fo r ty years ago ; there are s t i l l a few af these men a l ive , no tably C a p t a i n 
Madden , who to-day operates the Government f e r ry across the Skeena r i v e r at TJsk. 
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Some prospect ing done by the w r i t e r d u r i n g h i s examina t ion proved tha t there is 
s t i l l some " p a y " i n the creek-gravel , as every pan y ie lded one or more f a i r l y heavy 
• 'colours ," and i t is qu i te possible tha t the holders of the leases w i l l find, by 
systematic prospect ing on bed-rock, sufficient p a y to w a r r a n t h y d r a u l i c m i n i n g . 

T h e la rge boulders above the lower fa l l s , about one m i l e above the mou th of 
the creek, w o u l d ser iously interfere w i t h any dredging, but f r o m tha t point down 
to the mouth there is a chance tha t dredge-mining migh t be c a r r i e d on successfully. 

D u r i n g the sp r ing of 1014 the leaseholders h a d some prospcct ing-work done on 
the r igh t l i m i t jus t above the lower f a l l s , where bed-rock was reached at a 
depth of about 4 feet. T h i s bed-rock is ve ry h a r d , massive, a n d qui te smooth, so 
that there w o u l d have been l i t t l e , i f any, chance for go ld to be he ld on i t . A t 
another point about h a l f a m i l e f a r the r up the creek on the r i g h t l i m i t a shaft 
was sunk last sp r ing to a depth o f 23 feet w i t h o u t r each ing bed-rock. A t tha t 
depth the water flowed in so r a p i d l y tha t fu r the r s i n k i n g was abandoned ; other 
prospect-holes were sunk w i t h the same experience. 

O n the left l i m i t of the creek above the first fa l l s there are ind ica t ions of an 
ancient creek-channel that might prove to c a r r y ' ' p a y " enough to w a r r a n t h y d r a u l i c 
mining . Sys temat ic prospect ing is necessary to prove whe the r or not the gold i s 
sufficient to w a r r a n t operations. I f so, there is oppor tun i ty to ob ta in p lenty of 
water at h igh pressure, e i ther f rom the upper por t ion of Doug la s c reek -o r f rom 
H a l l creek, w h i c h heads i n the same moun ta in range as Douglas , a n d also empties 
into the nor th end of K i t s u m g a l l u m lake . T h e fac i l i t i e s for d u m p i n g t a i l ings are 
good, and apparen t ly the quan t i t y of g rave l ava i l ab l e w i l l amount to a v e r y large 
tonnage. 

L I T T L E C E D A R R i V E R . 

In the au tumn of 1013 discoveries of coal-outcroppings i n the 
N a s s - S k e e n a banks of the L i t t l e Cedar r i v e r were made by O. F . M o n c t o n a n d 

C o a l f i e l d s . P . Chesley, of Vancouver , who were w o r k i n g i n the interests of 
a syndicate formed i n Vancouver . L a t e r some s i x t y sections of 

land were s taked a n d licences app l i ed for . D u r i n g the past summer the locators 
have been employing a force of men prospect ing the g round staked, a n d were so 
engaged when the camp was v i s i t ed on June 3 r d and 4th, 1914. O w i n g to the facts 
that the discoveries had been made so recent ly and the extent of the t e r r i t o r y to 
be prospected w i t h i n a l i m i t e d t ime, i n order to enable M r , M o n c t o n to decide on 
the sections w h i c h were the most des i rable to re ta in , there has on ly been superf ic ia l 
work done, cons is t ing of open-cuts where coal-outcroppings o c c u r r e d ; consequently 
the examina t ion was necessar i ly ve ry p r e l i m i n a r y . 

L i t t l e C e d a r r iver , w h i c h has i t s source on the s u m m i t of the d i v i d e between 
the Skeena and Nass r ivers , flows i n a genera l ly south-easterly d i rec t ion and empties 
into the m a i n Cedar r iver , w h i c h flows into the n o r t h end of K i t s u m g a l l u m lake . 
The Government t r a i l f rom K i t s u m g a l l u m l ake to A y a h s h , on the Nass r ive r , crosses 
the L i t t l e Cedar r i v e r on a good bridge about twelve mi les n o r t h e r l y f r o m the head 
of the lake, and i t was near th i s point tha t the e x a m i n a t i o n was made, d u r i n g 
which much assistance was g iven by both M r . Monc ton and M r . Chesley , to w h o m 
thanks are due fo r m a n y courtesies. 

Coal-seam A o . J .—The coal-outcroppings occur a long the steep, west bank of 
the Cedar r i v e r : apparen t ly these outcroppings represent s i x d i s t inc t seams of coal , 
but fur ther w o r k may show tha t some of these are dup l ica t ions f r o m fo ld ing or 
fau l t ing . 

So f a r as could be judged, the coal-measures occupy a s y n c l i n a l f o l d and are 
represented by sandstones of the Cretaceous per iod , and belong to an i sola ted field, 
possibly extending over a w i d t h of about t w o mi les and a ha l f and of undetermined 
length. 

T h e coal outcropping first examined occurs at an e levat ion of 3,000 feet above 
sea-level, at a point about ha l f a m i l e no r the r ly f rom the br idge. There , an open-
cut 12 feet wide and 12 feet h i g h at the face h a d been made i n the - r iver -bank about 
20 feet a long the s t r ike o f the coal-seam. 
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T h e s t r ike and d ip of the measures at th is exposure are ve ry difficult to 
determine, but appear to be as f o l l o w s : S t r ike , N . 70° B . , d ipp ing 50 degrees 
towards N . 20° W . 

T h e floor u n d e r l y i n g the coal is a black, g r aph i t i c slate, a n d the roof is sand
stone. The re is much black shale and a p a r t i n g of sandstone 12 inches th ick , m i x e d 
w i t h the coal , w h i c h has an aggregate thickness of about 4 feet i n the 12-foot face. 
T h i s coal m a y prove to bo one seam as work progresses, but at the surface the 
sandstone-part ing looked so w e l l defined as to suggest the occurrence of two seams, 
the lower one being 18 inches t h i c k ; th is is considered to represent the lowest seam 
i n the field. A b o v e th is is 12 inches of sandstone, then 30 inches of coal m i x e d 
w i t h a good deal of b lack sha l e ; above th i s i s a sandstone roof ove r l a in by surface 
sand and grave l . 

I t is possible t ha t much of the black shale may cut out when w o r k is ca r r i ed 
beyond the surface into more so l id ma te r i a l , as after p i c k i n g in to the surface of the 
cut the percentage of c lean coal was found to increase qui te m a t e r i a l l y , w h i l e the 
percentage of shale decreased. 

A sample t aken across the lower coal-seam, 18 inches th ick , below the sandstone-
pa r t ing , a n a l y s e d : Mois tu re , 3.0 per cent.; vo la t i l e combustible matter, 3.4 per 
cent . ; f ixed carbon, 31.4 per cent . ; ash, G1.6 per cent. A n o t h e r t aken across the 
30-inch coal-seam, above the sandstone-part ing, a n a l y s e d : Moi s tu re , 4.0 per cent . ; 
vo la t i l e combustible matter , 2.0 per cent . ; f ixed carbon, 45.0 per c e n t ; ash, 49.0 per 
cent. 

Coal-seam A o . 2.—At a point about 200 feet f a r the r n o r t h and 60 feet h igher 
ve r t i ca l ly , on the r iver-bank, another coal-outcrop occurs w h i c h apparent ly represents 
a separate seam h igher i n the measures. A sma l l open-cut has exposed a thickness 
of 3 feet of f a i r l y c lean- looking coal . T h i s seam shows the same s t r ike and dip as 
the seam a l ready descr ibed; the roof and floor are both sandstone. ' 

A sample taken across th is 3 feet a n a l y s e d : M o i s t u r e , 4.0 per cent . ; vo la t i l e 
combustible matter , 2,0 per cent . ; fixed carbon, 57.5 per cent . ; ash, 36.5 per cent. 

Coal-seams Nos. 8, .'/, and 5.—Following up the r iver -bank i n a general N j 30° E . 
d i rec t ion , there are indica t ions of the occurrence of three other seams, but no work 
h a d been done on any of these, so tha t a l l tha t cou ld be seen was mere ly surface 
showings i nd i ca t i ng the occurrence of coal . 

Coal-seam No. 6.—About 800 yards d i s tan t f r o m N o . 1 seam i n a general N . 30° 
E . d i rec t ion, and about 200 feet h igher e levat ion, j u s t above a sharp bend i n the 
r ive r , a coal-seam outcrops tha t is considered by M r . Monc ton to represent the 
s i x t h seam i n the series, i n ascending order. W h i l e the l ine of s t r ike of th is seam 
is the same as tha t of the other seams, yet the d ip i s much flatter, being at an 
angle of 22 degrees. 

Some w o r k h a d been done to expose th is seam, by open-cutting, p repara to ry to 
d r i v i n g a slope on the coal , an examina t ion of w h i c h showed tha t the seam was 3 
feet th ick , of f a i r l y c lean- looking coal l y i n g between sandstones. 

A sample t aken across the 3 feet a n a l y s e d : Moi s tu re , 5.8 per c e n t ; vo la t i l e 
combustible matter , 4.2 per cent.; fixed carbon, 67.3 per cent.; ash, 22.7 per cent. 
T h e percentage of ash ca r r i ed by each of the samples analysed, the resul ts of w h i c h 
have been g iven i n the foregoing, i t i s on ly f a i r to state, are a l l average samples 
of the th ickness stated, w i thou t sor t ing or w a s h i n g to e l imina t e impur i t i e s . 

T h e f o l l o w i n g analys is i s f r o m a sample of coal brought to the P r o v i n c i a l A s s a y 
Office by C . F . Monc ton , w h i c h he stated lie took f rom the N o . 6 seam at a la ter 
date t han tha t of the wr i t e r ' s v i s i t : Mo i s tu re , 4.0 per cent.; vo la t i l e combustible 
matter , 3.2 per cent.; fixed carbon, 63.S per cent . ; ash, 29.0 per cent . ; non-coking. 

M E A D O W C R E E K . 

T h i s group of c l a ims is located about three miles nor th -
iona Group . wes te r ly f r o m the Cedar R i v e r bridge and on a large creek. 

l o c a l l y ca l l ed M e a d o w creek, because of the extensive beaver 
meadows a long i ts course. T h e group contains four m i n e r a l c la ims, named as 
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fo l lows : Alia, Redo, Iona, and Montague. A breccia ted zone i n the slate country-
rock contains ore-bodies made up of qua r t z con ta in ing cba lcopyr i te , galena, z inc-
blende, i r o n pyri tes , and, poss ibly , grey-copper. 

T h i s zone has been exposed i n a deep open-cut, N o . 1, at an e levat ion of 1,250 
feet, where the ore outcropped on the surface of the Iona c l a i m . T h e breccia ted 
z o n e — o r ve in , as i t m a y be termed—is bedded i n a g raph i t i c s late coun t ry - rock ; 
the d ip is at a n angle of Go degrees towards the south and the s t r i k e i s N . SO" W „ 
conformable w i t h the d ip a n d s t r ike of the slate. 

So f a r as can be ascer ta ined f rom an examina t ion of the ore-bodies where they . 
are exposed, i t appears as though there was more t h a n one, w i t h a l en t i cu la r 
structure, a n d tha t the lenses l i e en cschelon to each other, o r w i t h t h i n edges 
over lapping s i m i l a r to the shingles on the roof of a house, a n d w i t h wedge-shaped 
sections of count ry- rock l y i n g between the ove r l app ing sections of the ore-bodies. 

I n th is open-cut the ore has been broken down f r o m the slate foo t -wa l l , l eav ing 
that w a l l exposed for the length of the cut—25 feet—along the s t r ike . I n the face, 
at the easter ly end of the cut, the ore-body is so l id and 3 feet wide , but i n the 
wester ly face tfie ore-body shows the ind ica t ions of l en t i cu l a r s t ruc ture , because 
next to the foo t -wal l there are 2 feet of so l id o re ; then 1 foot of s late coun t ry - rock ; 
then 1 foot of o r e ; then the permanent hang ing -wa l l , w h i c h , at th is point is a cher ty 
slate. I n the floor of the cut, w h i c h is about 8 feet below the surface, the s o l i d ore 
is next the foo t -wa l l a n d about I S inches w i d e ; the balance of the floor was so 
much covered w i t h m u c k and broken rock tha t i t was impossible to sec i t , con
sequently there m a y be a greater w i d t h of ore t han ment ioned. 

T w o samples of the ore exposed in the N o . 1 open-cut were t a k e n ; both were 
f rom the dump, because the " ore i n - p l a c e " was too h a r d to sample w i t h a 
prospecting-pick. N o . 1, a grab sample, about an average of the dump, a s sayed : 
Gold , t r ace ; s i lver , 5G.4 oz . ; copper, 4.8 per cent . ; lead, 6.1 per c e n t ; z inc , 19.4 per 
cen t N o . 2, a selected sample, a s sayed : G o l d , t r a c e ; s i lver , 177 o z . ; copper, 9.2 
per c e n t ; lead, 22.4 per cent*.; z inc , 22.8 per cent. 

T h e l en t i cu la r s t ruc ture of the ore-bodies is also shown at a point a short 
distance wes te r ly f r o m the open-cut N o . 1, a l ready described, where another long 
cut (No . 2) has been made, i n w h i c h i s exposed a lens of ore h a v i n g i t s l i ne nea r ly 
at r igh t angles to the s t r i k e of the country-rock, but the open-cut was so sha l low 
the d ip could not be determined. 

A n adi t has been d r i v e n i n g r aph i t i c slate i n a N . 10° W . course, w i t h i t s po r t a l 
at about 50 feet lower e levat ion t ha n the open-cuts. T h i s was ev iden t ly d r i v e n i n 
the expectat ion of c rosscut t ing the ore-bodies exposed i n the open-cuts, but has not 
yet been d r i v e n far enough to intersect the ore-body exposed i n the upper or N o , 1 
cut, and the po r t a l is located too f a r to the n o r t h to hope to intersect the body 
exposed i n No . 2 cut, because i f tha t body ma in ta ins con t inu i ty a long i ts s t r i k e i t 
lies south f rom the po r t a l of the adi t . 

Development-work consis ts of an a d i t d r i v e n 3G feet i n length . N o . 1 open-cut 
is 25 feet i n length a long the s t r ike of the ore by about 8 feet h i g h at the face and 
about 32 feet wide . N o . 2 open-cut i s r e a l l y a sha l low, n a r r o w t rench 20 feet i n 
length a long the s t r ike of the ore. 

J O H N S O N C R E E K . 

One of the t r ibu ta r ies of L i t t l e C e d a r r iver , k n o w n as Johnson 
E g a n ' s C l a i m s , creek, has received considerable a t tent ion f r o m prospectors d u r i n g 

the past season, and some nice specimens of s i lver- lead-copper ores 
were found as float i n the creek-bed, but, so f a r as cou ld be learned, o n l y one ledge 
h a d been located up to June, 1914, a n d tha t was by A . E g a n , a pre-emptor, whose 
l and is s i tua ted on the m a i n Cedar r i v e r about eight mi les f r o m the head of K i t s u i n -
ga l luni lake. 

These c l a ims were not examined , as only one assessment h a d been done on the 
c la ims, w h i c h are s i tua ted h igh up in the m o u n t a i n range at the head of Johnson 
creek, w i t h ra ther deep snow cover ing the surface, a n d no t r a i l to t r ave l by, the t r i p 
necessi tat ing a w a l k occupying over seven hours by the best w a l k e r s i n the camp. 
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T h e w r i t e r was, however , in formed by the owner tha t he h a d d u r i n g the season 
of 1913 sent some samples o f ore to the Government l abora to ry fo r assay. O n 
Inquiry of the Government Assaye r , i t was found tha t the samples assayed as 
f o l l o w s : N o . 1, a sample of qua r t z a n d p y r i t e : G o l d , 0.02 oz. N o . 2, a sample of 
quar tz and p y r i t e : G o l d , 0.02 oz . ; s i lver , 24.2 oz . ; copper. 3.3 per cent . ; lead, 27.3 
per cent. 

M A R O O N M O U N T A I N . 

I n the h i g h levels of M a r o o n moun ta in near the head of H a l l creek, w h i c h 
flows south-easterly a n d empties into the nor th end of K i t s u m g a l l u m lake , i s 
another section that was rece iv ing a good deal o f a t ten t ion f rom prospectors d u r i n g 
the season of 1914, a n d several were camped at the head of K i t s u m g a l l u m lake 
w a i t i n g for the snow to go off the mounta in , w h i c h rises to an e levat ion af nea r ly 
7,000 feet above sea-level. 

Some specimens of float a n d surface outcropplngs were shown that were sa id 
to have been found in the a u t u m n of 1913 on tha t mounta in w h i c h ce r t a in ly looked 
as though the ore ca r r i ed some gold associated w i t h s i lver , lead: a n d a l i t t l e copper. 
Of course, at the present t ime, the serious development of the m i n e r a l resources of 
th is section must necessar i ly be s low because of l ack of t ranspor ta t ion fac i l i t i es to 
the r a i l r o a d . 

L A K E L S E V A L L E Y . 

T h e Lake l se r i v e r flows f rom L a k e l s e l ake nor th-wester ly into the Skeena at 
a point about eighty-three mi les f r o m P r i n c e Ruper t , or twelve mi les below the 
r a i lway-s t a t ion at Ter race . T h e L a k e l s e v a l l e y also includes the va l leys formed 
at the mouths of E l i z a and W i l l i a m creeks, w h i c h empty i n at the head of L a k e l s e 
lake . 

T h e v a l l e y i n places i s four or five mi les w i d e a n d forms r ea l l y the south
eastern extension of the wide depression w h i c h extends f r o m A y a n s h , on the Nass 
r ive r , to t ide-water at the head of K i t i m a t a r m , w i t h qui te low summits between 
the N a s s a n d Skeena and t ide-water . L o o k i n g f rom the. summi t s of the moun ta in 
range at the bead o f E l i z a creek, a f u l l v i e w of th is magnificent va l l ey can be 
obtained, s t re tch ing f rom nor th-wester ly to south-easterly f a r the r t han can be seen 
w i t h the a i d of a power fu l field-glass. 

T h e Lake l se va l l ey is bounded on the north-east side by a h i g h range of 
mounta ins k n o w n as the T h o r n l i i l i mountain's, i n w h i c h head E l i z a a m i W i l l i a m 
creeks w i t l i the i r t r ibu tar ies . T h i s mounta in range forms a por t ion of the water
shed of the Zymoetz r iver , a n d is also the d i v i d i n g l ine between the Skeena a n d 
Omineca M i n i n g D i v i s i o n s . 

F e r r i e s across the Skeena r i v e r have been bui l t f rom both 
L a k e l s e Copper C i t y and Terrace , w h i l e good wagon-roads ex tend up 

H o t S p r i n g s , the Lake l se va l l ey to the south end of L a k e l s e lake , where the 
hot springs are located, a dis tance of about eighteen miles . These 

spr ings cover an area of about h a l f an acre a n d the w a t e r near the centre has a 
h i g h temperature . T h e e levat ion is 300 feet above sea-level a n d 16.53 feet above 
Lake l se lake . T h e spr ings were discovered i n 1894 by M . O. K e n d a l , a prospector, 
w h i l e m a k i n g a t r ip f rom the head of K i t i m a t a r m to the Skeena r iver , but t he i r 
existence was k n o w n to the Ind ians at a much ear l i e r date. Supers t i t ion is s a i d 
to have caused the Ind ians to a v o i d the l o c a l i t y in ea r ly days, and is sa id to have 
m a r k e d a d i v i d i n g l ine beyond w h i c h the Skeena R i v e r Ind ians never t r ave l l ed to 
the sou thward , nor the Coast Ind ians to the n o r t h w a r d . 

T h e owners, II . N , Boss and J . B r u c e Johnson, have erected a commodious log 
b u i l d i n g for a hotel and bath-house. T h e wa te r is brought f rom the spr ings th rough 
a n open wooden Hume 1,200 feet long, and d u r i n g my v i s i t the temperature of the 
wa te r as i t flowed into the bath reached 118° F a h r . 

A sample taken by the w r i t e r f rom as near the centre of the sp r ing as i t 
was possible to reach analysed as f o l l o w s : T o t a l solids, S3 g ra ins to the gal lon , 
p r i n c i p a l l y l ime , w i t h a l i t t l e soda and magnesia in the fo rm of ch lor ides a n d 
sulphates, but contains no potash or l i t h i a . 
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T H O R N H I L L M O U N T A I N — E L I Z A C R E E K . 

T h i s group consists of the Society Girl and Silver Belle 
S o c i e t y G i r l m i n e r a l c la ims, a n d is owned by W a l t e r B e l l and D a n Mason , 

G r o u p . of Copper C i t y . T h e N o . 2 post of the Society Girl is set at an 
e levat ion of 4,400 feet above sea-level, o r 4,100 feet above, and 

d i rec t ly over looking , L a k e l s e va l ley . T h e angle of dec l ina t ion is 32 degrees, as taken 
f rom near tha t post f r o m the edge of a c l i f f ove r look ing the south slope of T h o r n h i l l 
moun ta in and the v a l l e y below. T h e dis tance f r o m ei ther Te r r ace or Copper C i t y 
to the Society Girl group is about eight mi les . 

Ore-bodies.—In a pass at the s u m m i t of T h o r n h i l l m o u n t a i n range, w i t h higher 
peaks to the nor th a n d south, some ledges of quar tz we re found w h i c h conta ined 
i r o n pyri tes , some galena, and a rsen ica l pyr i tes . These ledges are ve ry s t rong a n d 
persistent, a n d can be t raced by t he i r ontcroppings a long a general l i ne of s t r ike 
east a n d west across several bare -rocky kno l l s f o r a d i s tance—in one instance at 
least—of nea r ly 1,500 feet, but w h i l e a l l the ind ica t ions f avour the theory o f con
t inu i ty , yet the spaces between the bare cliffs are f i l l ed w i t h sl ide-rock f r o m the 
h ighe r peaks, so i t can h a r d l y be s ta ted tha t the con t inu i ty i s m a i n t a i n e d wi thou t 
q u a l i f y i n g the statement by th i s exp lana t ion . 

T h e quartz-outcroppings occur on the Society Girl c l a i m at elevat ions f rom 4,500 
to 4,700 feet above sea-level, and open-cuts have been made at the severa l points where 
the ore outcrops. 

T h e quar tz ledge, w h i c h can be t raced f r o m point to po in t nea r ly across the 
c l a i m , appears to f i l l a fissure at the contact between d ior i te foo t -wal l and andesite 
hang ing-wa l l , w i t h the ve in m a t e r i a l between v a r y i n g i n w i d t h f rom 2 feet 6 inches 
to 5 feet. 

A n average sample chipped off across a w i d t h of 2 feet 6 inches i n one of the 
open-cuts a s sayed : G o l d , 0.2 oz . ; s i lver , 0.5 oz. 

T h e rock w h i c h forms the hang ing-wa l l has i n m a n y places s m a l l par t ic les of 
p y r i t e a l t e red to specular i r o n scat tered th rough it , w h i c h has caused much discus
s ion amongst prospectors. A sample of th i s rock sent to M c G i l l U n i v e r s i t y fo r 
classif icat ion i s descr ibed as f o l l o w s : — 

" T h i s i s a cream-coloured rock of close g ra in , w i t h y e l l o w i s h s ta ins on 
weathered surfaces, a n d bear ing cubica l pseudomorphs of black, sh iny haematite 
af ter pyr i te , up to % i n c h i n diameter . T h e rock presents a v e r y s t r i k i n g appearance 
to the eye. 

" U n d e r the microscope the rock is seen to be composed en t i r e ly of feldspar 
a n d haematite. T h e fe ldspar includes both orthoclase a n d plagioclase, the former 
being predominant in amount . I t occurs i n short s tumpy la ths w i t h a tendency to 
c ry s t a l shapes, though often showing a l l o t r i o m o r p h i c out l ines . A tendency to r a d i a l 
a r rangement i s seen, but i t appears to be connected on ly w i t h the plagioclase, no 
case of r a d i a l a r rangement of or thoclase being met w i t h i n the section examined . 
T h e feldspars are v e r y fresh. 

" T h e r e is no q u a r t z i n the rock, w h i c h f rom its s t ructure is a dyke rock, and 
w o u l d therefore be c a l l e d a quartz-free apl i te . I t shows s t rong affinities to the 
bostonites, though l a c k i n g the t yp i ca l s t ruc ture of that type. F i e l d re la t ions w o u l d 
help i n dec id ing the quest ion as to w h i c h group i t shou ld be p laced i n , and doubtless 
a chemica l ana lys i s w o u l d t h row l i g h t on the quest ion." 

A n o t h e r sample t aken f r o m a wide , h e a v i l y i ron-s ta ined quar tz ledge tha t occurs 
about the centre of the Society Girl c l a i m as sayed : G o l d , 0.03 oz . ; s i lver , 0.7 oz. 

On the Silver Belle m i n e r a l c l a i m , the north-west corner of w h i c h forms the 
south-east corner of the Society Girl c l a i m , some quar tz-outcroppings occur v e r y 
s i m i l a r i n appearance, as regards mine ra l i za t ion , to those on the Society Girl c l a i m , 
a n d suggest the occurrence of p a r a l l e l ledges. These shou ld be sys temat ica l ly pros
pected, but up to the t ime of the examina t ion , a l l the w o r k on the group b a d been 
confined to the Society Girl c l a i m . 

T h i s group consis t ing of the St. Paul and Ptarmigan m i n e r a l 
P t a r m i g a n . c la ims, is owned by F r e d a n d B e r t M i c h a n d and M r s . F i res tone . 

G r o u p . T h e St. Paul c l a i m jo ins the Society Girl on the north-easter ly 
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side of the lat ter , w h i l e the Ptarmigan c l a i m l ies ad jo in ing on the nor th-wester ly 
side of the St. Paul, but at a much h igher e levat ion , as the boundary- l ines at th is 
point ci'oss the extreme s u m m i t of T h o r n h i l l moun ta in a n d ex tend down on the 
nor th slope of the moun ta in , w h i c h at the t ime of the v i s i t was covered by a deep 
snowslide that also covered the open-cut w o r k done i n the summer of 1913; so that , 
whi le the St. Paul c l a i m cou ld not be examined, the Ptarmigan c o u l d be. 

On a rocky cliff, a t a n e levat ion of 4,700 feet above sea-level and near the 
X o . 1 post of the St. Paul c l a i m , there occurs an outcropping, about 12 feet wide , 
of quar tz con ta in ing i ron pyr i tes , galena, a n d a rsen ica l pyr i tes . T h e s t r ike i s east 
and the d ip 4G degrees towards nor th . 

S igh t ing f rom this ou tcropping along the l ine of s t r ike across the ad jo in ing 
Society Girl c l a im, the l i ne intersects the points where outeroppings occur on tha t 
c l a im, and , a l though the great quan t i t y of s l ide-rock tha t covers the low gaps 
between the outeroppings render i t impossible to es tabl ish unbroken con t inu i ty , yet 
i t w o u l d appear possible tha t th is ou tc ropp ing may be connected w i t h those on the 
Society Girl c l a i m , a n d be an extension of the lead . 

T h e length of the outcropping exposed is about 30 feet, and the open-cut w o r k 
had exposed a face of ore nea r ly 10 feet h igh of the same general charac te r as 
that found on the ad jo in ing Society Girl c l a im . 

A t y p i c a l but not necessar i ly an average sample of the ore-body, taken by the 
wri ter , a s s a y e d : G o l d , 0.36 oz . ; s i lver , 1.5 oz . ; copper, 0.5 per cent. 

T h i s group of m ine ra l c l a ims is loca ted on the south slope of 
L u c k y S e v e n T h o r n h i l l mounta in , and covers the mounta in-s ide f r o m an eleva-

G r o u p . t ion of about 2,000 feet to an e levat ion of about 4,000 feet. T h e 
group comprises three mine ra l c l a ims—the Diamond, Lucky Seven, 

and Bearer—and is owned by Olson and D a h l , of Copper C i t y . 

Ore-bodies.—There are apparen t ly three ve ins exposed on the Diamond a n d 
Beaver c l a i m s ; these are designated as Nos . 1, 2, and 3. T h e l ines of s t r ike are 
near ly p a r a l l e l ; N o . 1 being N . 00° E . ; N o . 2, N . 60° E . ; N o . 3, N . 50° E . T h e 
angles of the 'dips are not p a r a l l e l , as the d ip o f N o . 1 v e i n i s a t an angle of 45 
degrees towards the nor th-wes t ; the d ip of N o . 2 v e i n is at an angle of f rom 20 to 
35 degrees towards the south-east; a n d the d ip of N o . 3 v e i n i s at an angle o f 60 
degrees towards the south-east. 

N o . 1 ve in outcrops at a n e levat ion of 3,400 feet above sea-level a long the west 
bank of a sma l l creek w h i c h flows f r o m the s u m m i t of T h o r n h i l l m o u n t a i n th rough 
the north-west corner of the Diamond m i n e r a l c l a i m . T h i s ve in i s f rom S to 15 
inches wide where It has been exposed i n a n ad i t d r i f t a loug the s t r ike , a n d the 
same w i d t h on the d ip as exposed i n a series of open-cuts w h i c h show the con t inu i ty 
of the ve in both below a n d above the adi t l eve l for about 150 feet measu r ing a long 
the inc l ine of the dip, a n d 100 feet v e r t i c a l measurement. 

T h e ore carr ies i ron py r i t e s and grey copper i n a barytes-quar tz gangue, a n d 
fills a fissure i n a green-coloured g ran i to id , hornblendic rock. A sample represent ing 
an average of the ore across 8 inches i n the ad i t a ssayed : G o l d , 0.14 oz . ; s i lver , 
108.7 oz. 

No, 2 ore-body, w h i c h the owners consider to be the m a i n vein , occurs to the east 
f rom N o . 1 ve in . T h i s outcrops in another creek tha t flows p a r a l l e l to tha t on 
which the N o . 1 ve in occurs. N o . 2 ore-body has been exposed ou botl i the Hearer 
and Diamond m i n e r a l c l a ims by a series of ten open-cuts for a dis tance of about 
350 feet up the mountain-s ide. T h e lowest exposure i s at an e levat ion of 2,700 
feet above sea-level and the highest at about 3,000 feet. 

T h e ore carr ies i r o n pyr i t e s a n d some l i t t l e galena i n a qua r t z atid barytes 
gangue. T h e w i d t h var ies f rom 2 to 8 feet, ave rag ing about 3 feet. T h e v e i n i s 
a s t rong fissure i n a green-coloured g ran i to id , hornblendic rock, a n d shows m a n y 
indica t ions of m a i n t a i n i n g persis tent con t inu i ty . 

A sample t aken f rom N o . 6 open-cut across a w i d t l i of 2 feet, represent ing an 
average of the ore-body at tha t point , a s sayed : G o l d , 0.46 oz . ; s i lver , 5.4 oz. 

Severa l well-defined dykes of igneous rock s i m i l a r to d io r i t e occur as i n t rus ions 
i n the country-rock, and at one po in t at a n e levat ion of about 3,000 feet a dyke cuts 
through the ore-body. 
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No. 3 ore-body occurs on the Beaver c l a i m and has been exposed i n an open-cut 
at an e levat ion of 2,400 feet on the side of the t r a i l l e a d i n g f rom the va l l ey to the 
s u m m i t of T h o r n h i l l mounta in . T h i s ore-body consists of a qua r t z ledge 3 feet 
wide where i t i s exposed, f i l l ing a fissure i n d io r i t e country-rock. I n the qua r t z a t 
the point where the open-cut has intersected the l ead there i s no evidence of mine ra l 
i z a t i o n beyond iron-stains , and the owners found no values there ; but at a po in t 150 
feet lower e levat ion a n d about 300 feet h o r i z o n t a l l y i n a S. 50° W . d i rec t ion , where 
a crosscut ad i t has been d r i v e n 40 feet, an ore-body c a r r y i n g values i s exposed at 
ti ie face, w h i c h i s presumed to be the same as i s seen i n the open-cut on the 
mountain-side, as the l ine of s t r ike , dip, a n d charac ter of the v e i n are a l l s i m i l a r . 

F r o m an outcrop about 50 feet l ower than the ad i t a sample taken by the owners 
a s s a y e d : G o l d , 0.75 oz . ; s i lver , 6 oz . ; but they d i d not c l a i m that th is sample repre
sented an average of the lead . 

Development-icork.—On the Beaver m ine ra l c l a i m the f o l l o w i n g w o r k has been 
done: A n ad i t d r i v e n 40 feet, at an e levat ion of about 2,200 feet, to intersect the 
N o . 3 ore-body; an open-cut about 0 feet l ong made across the same b o d y ; an open-
cut about 20 feet long, exposing the No, 2 ore-body at an e levat ion of 2.700 feet. 

O n the Diamond m ine ra l c l a i m the development-work consists o f : A n adi t , 
d r i v e n as a crosscut i n the country-rock, 63 feet i n length, at an e levat ion of 2,S50 
feet.above sea- level ; an adi t on the N o . 1 ore-body has been d r i v e n 18 feet i n length 
as a d r i f t at an e levat ion of 3,400 fee t ; a series of open-cuts on the No . 2 ore-body 
v a r y i n g i n length, the longest of w h i c h is N o . S cut, i n w h i c h the ore-body is exposed 
for 25 feet. 

O n the Lucky Seven m i n e r a l c l a i m no w o r k has been performed. 

Z Y M O E T Z R I V E R . 

S t a r t i n g f r o m Copper C i t y , at the mouth of the Zymoetz r ive r—or , as i t i s 
sometimes ca l l ed l o c a l l y , the Copper r i v e r — a wagon-road has been const ructed up 
t i ie va l l ey on the south side of the r i v e r for a dis tance of about two miles , where 
a subs tan t i a l br idge spans the r ive r . H e r e the road f o r k s ; the r igh t -hand fork 
continues as a pack- t r a i l a long the south side of the r ive r , w h i l e the lef t -hand fork 
crosses the r i v e r and continues as a pack- t r a i l towards the nor th to K i t s a l a s canyon 
and v i l lage , the oldest sett lement on the Skeena R i v e r between P o r t Ess ing ton and 
H a z e l t o n . 

T h e t r a i l a long the south side of the Zymoe tz r i v e r continues up the r i v e r on 
that side fo r about three mi les f a r the r to the east, to a point where the r i v e r flows 
th rough a long box canyon w h i c h i s spanned by a br idge tha t i n June, 1914, h a d 
been condemned as dangerous. T h i s por t ion of the t r a i l , accord ing to It. H . Jennings, 
the R o a d Superintendent , w o u l d be abandoned as soon as a new t r a i l h a d been bui l t 
on the nor th side of the Zymoetz r i v e r to the m a i n bridge at t i ie forks of the 
wagon-road. 

A f t e r cross ing on the second bridge the t r a i l i s located on the nor th side of Ihe 
Zymoetz r i v e r for a dis tance of about twenty-five miles to the b ig bend of the r ive r . 
T h e course of the r i v e r here changes f rom a souther ly flow f rom its source near 
H u d s o n R a y m o u n t a i n to a wes te r ly course to i t s confluence w i t h the Skeena r i v e r 
near Copper C i t y . 

T h e rock fo rma t ion in th is l o c a l i t y i s chief ly grani te a n d d ior i te , but near the 
5-mile post on the t r a i l there i s a change to the K i t s a l a s fo rmat ion , as classif ied by 
M c C o n n e l l , consis t ing of volcanics associated w i t h some sed imentary rocks . 

T h e first occurrence of m i n e r a l seen occurs about h a l f a m i l e east f r o m the bridge 
at the head of the Zymoe tz canyon, where the r i v e r forms magnif icent f a l l s - w i t h 
sufficient flow a n d head, i t is c la imed, to fu rn i sh about S0.000 horse-power i f proper ly 
developed. 

T h i s group consis ts o f two m i n e r a l c la ims—the Copper Falls 
C o p p e r F a l l s No. 1 a n d A o . 2, owned by J . D . W e l l s a n d E . T . H . Hamble t , of 

G r o u p . K i t s a l a s v i l l age . I n a c h l o r i t i c schist country-rock there are two 
p a r a l l e l s t r ingers of quar tz con ta in ing some copper m i n e r a l . These 

occur i n f ractures h a v i n g the i r l ines of s t r i k e N . 75" W . a n d d ipp ing N . 15° E . at 
an angle of about 50 degrees. 
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A l t h o u g h nei ther of the s t r ingers i s w i d e enough to w a r r a n t the assumpt ion that 
i t w o u l d p a y to mine, considerable prospectrng-work was found to have been done ; 
th is consis ted of a deep open-cut at the outcrop a n d two adi ts , one to the east of 
a n d about 20 feet below the ou t c rop ; the other a lmos t d i r ec t l y under the open-cut 
and about 30 feet below. T h e upper ad i t h a d caved i n a n d cou ld not be e x a m i n e d ; 
the lower ad i t has been d r i v e n 30 feet as a crosscut . A t a point 10 feet i n f r o m the 
por t a l one of these s t r ingers h a d been exposed, and 20 feet beyond, at the face, the 
second s t r inger h a d been cut. 

Some sma l l pieces of borni te and chaleocite were found i n each of these s tr ingers , 
yet a sample t aken as represent ing the f u l l w i d t h of about 3 inches, upon assaying, 
y ie lded on ly t races of gold, s i lver , a n d copper, showing tha t w h a t l i t t l e m i n e r a l was 
associated w i t h the quar tz gangue was not sufficient to make the proper ty of com
merc ia l value. 

A b o u t h a l f a mi le east f rom the Zymoetz f a l l s a bel t of s late was found under
l y i n g l imestone, w i t h i ts s t r ike north-west and d ip north-east. T h i s l imestone is 
also found on the south s ide of the r ive r , where some m i n e r a l c l a ims have been 
s taked but no w o r k done. T i i e extent of the l imestone could not be determined, as 
i t was on ly exposed on the t r a i l on a h i l l s i d e for a short d i s t ance ; where the t r a i l 
crosses a wide flat a l l rock fo rma t ion is h idden by the soi l . 

Be tween the G- a n d 13-mile posts f r o m Copper C i t y no occurrence of m i n e r a l 
has ye t been discovered on the nor th side of the Zymoetz , but outeroppings of copper 
ore have been reported on the south side. 

N e a r the 13-mile post, where a ve ry extensive area was burned over by a forest 
fire some years ago, the DardancHc group of m ine ra l c l a ims was examined . 

T h i s group consists of four m i n e r a l c l a ims k n o w n as the Trail, 
D a r d a n e l l e Trail Frac, Independent, a n d DardancHc. T h e owners are A r c h i e 

G r o u p . C a r m i c h a c l , James Crocker , Geo. W . K e r r , a n d A m o s Boss . T h e 
c l a ims are located f r o m west to east, the Trail being the most 

westerly, w i t h the Trail Frac., Independent, and DardancHc ad jo in ing towards the 
east i n the order named. 

Ore-bodies.—A series of fissure-veins filled w i t h qua r t z con ta in ing minu te 
par t ic les of galena, i r o n pyr i tes , and occas iona l ly a l i t t l e borni te a n d copper glance, 
occur on th is p roper ly . T h e count ry- rock is a greenstone schist , ve ry much 
sheared and s l i ckens ided near the veins. T h e r e are some dykes of quar tz p o r p h y r y 
occur r ing as in t rus ions i n the country-rock, and one of these dykes at one point 
forms the foo t -wa l l of a ve in a n d the hang ing-wal l of another . T h e ve ins are ve ry 
strong, have well-defined w a l l s , w i t h a few inches of talcose gouge separa t ing the 
vein-matter f r o m the w a l l s , and the fissures cut the schis tos i ty of the country-rock. 

T h e w o r k , consis t ing of about iOO feet of open-cuts, adit , d r i f t , and shaft, i s ' 
described la te r i n th is report . T h e w o r k indicates the occurrence of fou r veins, 
w i t h lines of s t r ike at angles v a r y i n g f rom each other a n d the i r d ips at angles 
v a r y i n g f r o m 5S to 75 degrees. T h e l ine of s t r ike of N o . 1 ve in i s ea s t ; , t ha t of N o . 
2 ve in is N . 70° E . ; tha t of N o . 3 v e i n is N . 75° E . ; tha t of N o . 4 v e i n i s N . 65° E . 
The dip of N o . 1 ve in is at an angle of 63 degrees towards n o r t h ; tha t of N o . 2 
vein is at an angle of 72 degrees towards N . 20° W . ; tha t of N o . 3 v e i n i s at an 
angle of 75 degrees towards N . 15° W . ; t ha t of N o . 4 ve in i s at an angle o f 58 
degrees towards N . 25° \ V . 

These veins a l l occur w i t h i n a compara t ive ly n a r r o w zone, a n d fu r the r w o r k 
may prove tha t instead of four veins there are on ly two, or poss ib ly on ly one, a n d 
that the va r i a t ions i n the l ines of s t r ike a n d the angles of the dips are due to the 
in t rus ive dykes w h i c h were observed c u t t i n g through the country-rock. 

On the N o . 1 v e i n an open-cut IS feet i n length, fo l l owed by N o . 1 adi t d r i v e n 
on the ve in for 35 feet, shows a body of m i n e r a l i z e d quar tz 3 feet wide , w i t h both 
wa l l s of greenstone-schist. A n average sample taken across the face of the adi t 
assayed: G o l d , 0.1 oz . ; s i lver , 0.3 oz. Ano the r opening, i n w h i c h apparen t ly the 
same ve in is exposed, is an open-cut ( N o . 2) 15 feet l ong by 8 feet h i g h at the face, 
s i tuated at a po in t 200 feet east f r o m the N o . 1 ad i t and a t an e leva t ion about 50 
feet higher up the mountain-s ide. 
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A quar tz -porphyry dyke occurs as an i n t ru s ion at th is point and forms the foot-
w a l l of the ve in . T h e body of quar tz is 3 feet wide at the face of the open-cut, but 
the m i n e r a l i z a t i o n is somewhat less. I t appears as though a dyke has cut through 
the ve in between the ad i t and N o . 2 cut. 

A t a point about 15 feet south-easterly f rom, and on the same level as, No . 2 open-
cut, but on the opposite side of the dyke, a v e i n occurs f i l led w i t h quar tz , h a v i n g the 
dyke for i ts hang ing-wa l l and greenstone-schist fo r i t s foo t -wal l . T h i s ve in has been 
exposed by an open-cut (No . 3) about 10 feet long, showing the v e i n to be 18 inches 
wide . On the same level , about 50 feet f a r t he r to the south-east, a s m a l l open-cut 
(No. 4) exposes another body o f m i n e r a l , 3 feet wide , composed chiefly of i ron 
pyr i t e s i n a quar tz gangue, f i l l i ng a fissure i n the greenstone-schist. 

A b o u t 10 feet south-easterly f rom the foo t -wal l of the N o . 4 ve in another quar tz-
po rphy ry dyke occurs as an i n t ru s ion i n the country-rock, and at about 100 feet in 
an eas te r ly d i rec t ion th is dyke cuts across the vein , w h i c h can be fo l l owed by i ts 
outeroppings a long the s t r ike N . 75° E . fo r about 500 feet, and on the Trail Frac. 
m i n e r a l c l a im . 

T h e N o . 5 opening is a shaft 12 feet deep on the Trail Frac, at an e levat ion of 
500 feet h igher t ha n No . 1 open-cut a n d adit , and about 1,800 feet d is tant f rom i t in 
an easter ly d i rec t ion . I n th is shaft is exposed a ve in f i l led w i t h qua r t z con ta in ing 
some i r o n pyr i tes . T h e foot -wal l of th i s v e i n i s a quar tz -porphyry dyke, a n d the 
hang ing-wal l a greenstone-schist. T h e ve in i s w e l l denned and averages about 4 
feet 6 inches i n w i d t h , w i t h a few inches of talcose gouge separa t ing the quar tz f r o m 
each of the wa l l s . T h e quar tz i n th is ve in has a " r ibbon-structure ," and i n some 
of i t fine par t ic les of free go ld are vis ib le . T h e outeroppings can be fo l l owed fo r 
some l i t t l e dis tance a long the s t r ike on both sides of the shaft. A n average sample, 
t aken w i t h hammer and m o i l across 4 feet at the bottom of the shaft, a ssayed : 
Gold , 0.22 oz . ; s i lver , 0.8 oz. 

N o w o r k has been done on the Independent or Dardanelle c l a ims . J u d g i n g f r o m 
the appearance of the vein-mat ter where exposed, i t w o u l d appear as though i t 
w o u l d be a good concentra t ing proposi t ion , w h i c h , w i t h an ample water-power f rom 
a near-by creek, cou ld be operated at a m i n i m u m cost. 

T h e samples quoted i n th is report , w h i l e they represented averages at the points 
mentioned, cannot be considered as represent ing the average of the whole body of 
mine ra l i zed quar tz exposed on the property , as such s a m p l i n g was not prac t icable . 

S A L M O N R I V E R . 

T h e m a i n t r a i l f rom the Dardanelle group of m ine ra l c l a ims continues i n an 
easter ly d i rec t ion up the Zymoetz r iver , some distance back on a bench w h i c h was 
the scene of a b ig forest fire i n 1912. 

Be tween the 15- and 16-mile posts, but on an abandoned t r a i l , a belt of 
c rys t a l l i ne l imestone occurs, about 200 feet wide , h a v i n g d io r i t e fo r the southern 
boundary and fe ldspathic sandstone for the nor thern . T h e l ine o f s t r ike of the 
s t ra ta of the l imestone is N . SO ' B . , and the dip, where i t cou ld be seen, is nea r ly 
ve r t i ca l . 

F r o m the 16- to the 18-mile post the rock format ion , h a v i n g been burned over, 
is w e l l exposed. T h e rocks belong to the K i t s a l a s fo rmat ion , as classif ied b y 
M c C o n n e l l , and are made up .of volcanics w i t h some sedimentary rocks. 

F r o m the IS- to the 21-mile post, near the cross ing of the S a l m o n r iver , a 
t r i b u t a r y of the Zymoetz r iver , the t r a i l crosses extensive flats covered w i t h a fine 
g rowth o f r ed cedar, w i t h occasional specimens of ye l l ow cedar, and on these flats 
the rock fo rma t ion is h idden . 

The re are seven mine ra l c la ims i n th i s group, named i n the 
T h e N o r t h W e s t order they are staked, f rom south-east to north-west, as f o l l o w s : 

G r o u p . T h e Coronation, Doctor, Ducky Four, North West, Omineca, and 
Red Seal, w i t h the Hopeful s taked south-west f rom and ad jo in ing 

the North West c l a i m . T h e owners o f the group are T . H . La rge , J . D y e r , M . H . 
L a r g e , and E . ,7. L a r g e , of P r i n c e Ruper t . A l l the work has been done on the 
North West c l a im . 



I t was expected, f rom in fo rma t ion received, tha t some of the owners w o u l d be 
found w o r k i n g on the ground, hut th is was not the case on June 18th, when the 
property was v is i ted , as they h a d been there ea r l i e r and packed In supplies, but h a d 
re turned to P r i n c e R u p e r t for more suppl ies ; consequently, i n the search for the 
workings and outeroppings unaided, some m a y have been over looked. 

T h e proper ty i s s i tua ted at the head of Sa lmon r i v e r about four miles , i n a 
nor ther ly d i rec t ion , f r o m a t rapper 's cabin on a b ranch of the m a i n t r a i l k n o w n as1 

the 21-mile cabin. T h e most impor tan t showings occur at an e levat ion of 3,700 to 
4.000 feet above sea-level on the souther ly slope of a h igh moun ta in range tha t forms 
the d iv ide between the Zymoetz r i v e r and the headwaters of K l e a n z a creek. A f a i r l y 
good pack- t ra i l connects the 21-mile cabin w i t h the camp on the property , consis t ing 
of two cabins, f rom w h i c h a foot - t ra i l has been made to connect w i t h the mine-
workings , s i tua ted about a quar ter of a m i l e d i s tan t and at about 200 feet h igher 
elevat ion. 

Ore-body.—An in t rus ive , andesi t ic dyke , some 120 feet i n w i d t h , occurs as a bold , 
precipi tous bluff reaching a height of more than 50 feet above a w i d e bench on the 
souther ly slope of the mounta in . T h e surface of th is dyke shows many fissures 
which apparent ly m a i n t a i n con t inu i ty both v e r t i c a l l y and a long thei r s t r ikes . These 
fissures a l l con ta in such copper minera l s as chalcoci te , bornite, a l i t t l e na t ive copper, 
and a good deal of s ta in f rom copper carbonates. A l l the ind ica t ions point to the 
existence of a large amount of low-grade copper ore. 

T h e fractures v a r y i n w i d t h f rom a few baches to about 2 feet, and there are 
several of them w i t h i n a w i d t h of 70 feet. T h e spaces on the surface of the dyke 
between the f ractures show considerable m i n e r a l i z a t i o n across the ent i re w i d t h of 
70 feet, but across 16 feet 6 inches on the north-east side of the face of the dyke the 
mine ra l i za t i on i s more pronounced t ha n across the ad jo in ing 54 feet towards the 
south-west. N o b las t ing has been done on the face of the bluff to the south-west, 
al though the dyke is about 50 feet wide r . T h e remainder of the w i d t h of the dyke, 
about 50 feet f a r the r to the south-west, shows p r a c t i c a l l y l i t t l e effect f r o m any 
m i n e r a l i z i n g agency so fa r as appears f r o m an e x a m i n a t i o n of the surface. 

T h e south-east face of the dyke has been blasted off a n d the mine ra l q u a r r i e d for 
a w i d t h of 70 feet to a height of about 30 feet. A l l of the m a t e r i a l so b roken d o w n 
has accumula ted at the foot of the bluff. T h i s represents qui te a la rge tonnage of low-
grade ore f r o m w h i c h could be sorted severa l tons of h i g h grade, the remainder being 
of too l o w a grade to s tand sh ipp ing , even i f good t r anspor t a t ion fac i l i t i es exis ted. 

I t appeared doubt fu l whether s o r t i n g w o u l d pay, and , as i t i s p r a c t i c a l l y 
impossible to mine the n a r r o w s t r ingers separately, an average sample was t aken 
w i t h a hammer and m o i l across a w i d t h of 1G feet 6 inches o f the face of the dyke 
w h i c h a s sayed : G o l d , t r ace ; s i lver , 1 oz . ; copper, 3.S per cent . ; showing i t to 
represent ore of commerc ia l grade. 

T h e rest of the face o f the quar ry , 54 feet i n w i d t h , was not s a m p l e d ; a l though 
the m i n e r a l i z a t i o n there was not qu i t e ' a s s t rong as across the section sampled, yet 
i t seemed sufficient to w a r r a n t m i n i n g i f t r anspor ta t ion and smel t ing fac i l i t i es were 
favourable. 

T h e outeroppings on the top of the bluff were fo l lowed for some considerable 
distance u n t i l the s n o w l i n e was r eached ; where the rocks were bare, the same 
conditions, w i t h regard to s t ructure a n d w i d t h , apparen t ly p reva i l ed . T h e dips of 
the fractures con ta in ing the copper mine ra l s are ve r t i ca l , w h i l e the d ip at the contact 
between the andesi t ic dyke and a soft rock, resembl ing a b lack fcr rugineous sand
stone, is at an angle of 75 degrees. T h e dyke cuts the s t r a t a of the slate almost at 
r igh t angles, the s t r ike of the slate being N . 70° E . , w i t h the d ip of the s t ra ta at 
an angle of 75° towards N . 20° W . 

N o w o r k was found 'on any other of the mine ra l c l a ims belonging to the g r o u p ; 
i t was s a i d af terwards , by one of the owners, that p r a c t i c a l l y a l l of the w o r k h a d 
been seen, but not a l l o f the outeroppings. 

T h e dis tance f rom the North West group no r the r ly to the head of K l e a n z a creek 
across the range of mounta ins f o r m i n g the d iv ide between tha t creek and the Zymoetz 
r iver is only about three miles i n a d i rect l ine . I t is i n th i s range of moun ta ins 
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tha t a great deal o f prospect ing has been done and about t h i r t y m i n e r a l c l a ims 
located. H a d the e x a m i n a t i o n been made about a month later , the d i v i d e could 
eas i ly have been crossed, the summi t being about 5,600 feet elevat ion, a l though some 
of the peaks reach nea r ly 8,000 feet, but the snowsl ides were so act ive at the t ime 
tha t any such at tempt w o u l d have been foo lhardy . 

F r o m the br idge across Sa lmon r i v e r to the bridge across the Zymoetz r i v e r at 
the b ig bend, a dis tance of about n ine miles , there have been no m i n e r a l c la ims 
reported, except near the 25-mlle post, where a group of c l a ims was located some 
years back. H e r e a bluff on the r ive r -bank was found to con ta in some par t ic les of 
na t ive copper,, but no w o r k had been done, w h i c h is to be regretted, since i t is 
possible tha t thoroughly systematic prospect ing migh t have been fo l lowed by gra t i fy
ing results . T h e country-rock crossed for about a mi le between the 26- and 2G-mile 
posts Is* made up of volcanics , some h a v i n g amyga lo lda l s t ructure and showing 
considerable mine ra l i za t ion , but easter ly f rom the 20-mile post to the br idge at 
the 30-mile post the rock format ion , t r aversed by the t r a i l , is chiefly made up of 
conglomerate and sedimentary rocks, w i t h the conglomerate o v e r l a y i n g red felds-
pa t i i i c standstone and shale of a p u r p l i s h t in t . 

T R E A S U R E M O U N T A I N . 

T h e mounta in range, loca l ly k n o w n as Treasure mounta in , w h i c h rises between 
th is por t ion of the Zymoetz r i v e r and K l e a n z a creek, presents m a n y character is t ics 
s i m i l a r to those found on the North West group at the head of Sa lmon r ive r . 
K l e a n z a , or G o l d creek, as i t is l o c a l l y ca l l ed , has i ts source in S u m m i t l ake and 
the several t r ibu ta r i e s w h i c h head i n the no r the r ly slopes of T reasu re mounta in . 
A good horse- t ra i l connects th is section w i t h the Zymoetz r i v e r and also w i t h 
K i t s a l a s vi l lage , about twen ty mi les west f rom S u m m i t lake . 

T h i s range of mounta ins , of w h i c h one of the loft iest peaks is l o c a l l y ca l led 
Treasure mounta in , i s ex t remely rugged, w i t h precipi tous slopes, deep basins caused 
by erosion, and m a n y s m a l l watercourses flowing f rom glaciers on the summits . 
A b o v e an e levat ion of about 3.000 feet there i s no t imber w h a t e v e r ; on the l ower 
slopes there is an ample supply of hemlock, cedar, a n d ba l sam for m i n i n g , bu i ld ing , 
and fuel. 

T h e c l i m a t i c condi t ions are those u s u a l l y found i n h i g h m o u n t a i n ranges ; heavy 
snow-storms may be expected on the summits a lmost any month i n the year, as w e l l 
as r a i n and fog at l ower levels. T w o t r ips h a d to be made in to th is section, as i n 
J u n e the danger f rom snowsl ides rendered any at tempt to reach the summi t s imprac
t i c a l , but w i t h proper camp accommodations and precaut ions taken to secure miners 
against danger f rom snowslides, w o r k cou ld be c a r r i e d on d u r i n g every month in 
the year . 

T h e l a c k of t r anspor ta t ion is the great d rawback . W h e n the G r a n d T r u n k 
Pac i f i c R a i l w a y C o m p a n y h a d surveys made up the Zymoetz r i v e r and g r a d i n g was 
commenced near Copper C i t y some years ago, th is sect ion was the scene of much 
ac t iv i ty , s ince i t w o u l d have been c o m p a r a t i v e l y easy to const ruct a sys tem of a e r i a l 
t r a m w a y s for t r anspor t ing ores f rom T r e a s u r e moun ta in to the Zymoe tz r ive r . 
H o w e v e r , s ince the G r a n d T r u n k Pac i f i c Company abandoned the Zymoe tz r i v e r 
route, the development of th is minera l -bea r ing sect ion has been p r a c t i c a l l y a t a 
s t ands t i l l , a n d owners of m i n e r a l c l a ims have been mere ly pe r fo rming the necessary 
assessment-work. 

T h i s proper ty i s loca ted on the nor th side of and also on the 
W e l l s Group , s u m m i t of T reasu re moun ta in at e levat ions r a n g i n g f rom 4.300 

t o 5,600 feet above sea-level. The re are seven m i n e r a l c la ims i n 
the group, named as f o l l o w s : T h e Grizzly Circus, Wells, Simmer and Jack, Andcsite, 
Mesozoic, Giant Powder, a n d Imogen. These are owned b y L e e Be thu ren , J . D . 
W e l l s , a n d E l i T . H . H a m b l e t , of K i t s a l a s . I n a d d i t i o n to the group, there are 
fou r c l a ims i n w h i c h the same owners are a lso interested—the Ethel, Sampson, 
Pauline, a n d Verona m i n e r a l c l a ims . Some of the boundar ies of these j o i n the 
boundar ies of the group, but these last-named c la ims h a d not been Included i n 
J u l y , 1014.. 
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T h e proper ty i s reached by a b ranch f rom the m a i n K l e a n z a t r a i l , the forks 
being at the west end of S u m m i t L a k e . F r o m th i s point the course of the South 
fork of the K l e a n z a i s fo l lowed up to i ts h e a d ; there the t r a i l crosses the nor th
east spur of Treasure moun ta in , i n a pass, at an e leva t ion of 4,600 feet above sea-
level , descending 300 feet down the mounta in-s ide over look ing the head of B e l l creek, 
a t r i bu t a ry of the Zymoetz r ive r , a n d fo l lows a round a bench i n an easter ly d i rec t ion 
to the Grizzly Circus m i n e r a l c l a i m , a distance of about two mi les a n d a ha l f . 

T h e first m i n e r a l seen on the proper ty was at th i s point , where an outcropping 
of Quartz, heav i ly s ta ined w i t h copper carbonates, i s exposed cross ing a s m a l l water
course, but. u n t i l some prospect ing-work has been done, no m a t e r i a l da ta can be 
gleaned as to the extent, s t r ike , or d ip , since the outcropping, as exposed, d i d not 
show i t s f u l l w i d t h nor sufficient length . 

F r o m this point the t r a i l was fo l l owed on to the a d j o i n i n g m i n e r a l c l a i m , the 
Wells; on th is c l a im, at a n e levat ion of 4,600 feet a n d about 500 feet f r o m the 
north-east side l ine and 200 feet f r o m the south-east end l ine , near a b ig snowsl ide , 
a t tent ion was directed to an outcrop of copper ore at the contact between two 
igneous rocks, one s l i g h t l y po rphy r i t i c , p robably an andesi te p o r p h y r i t e ; the other 
a well-defined in t ru s ive dyke very s i m i l a r to the dyke descr ibed as occu r r i ng on the 
North West group. 

T h e w i d t h of th is dyke is 35 feet ; a po r t i on of i t has been subjected to Assur ing 
and shear ing movements, a n d the f rac tures thus fo rmed a re f i l led w i t h chalcoci te 
a n d borni te ore. These fissures are exposed i n a large open-cut 200 feet above where 
the outeroppings were first seen, a n d were five i n number, o c c u r r i n g i n a w i d t h of 
4 feet 3 inches of dyke , a n d i n w h i c h the aggregate w i d t h of ore is 1 foot. A 
sample taken f rom this w i d t h a s s a y e d : G o l d , 0.06 oz . ; s i lver , 6.0 oz . ; copper, 
13.7 per cent. 

F r o m this open-cut the l ine of s t r ike of the v e i n fo l l owed the course of a 
gu lch tha t was p a r t i a l l y filled w i t h .a snowsl ide , but the owners of the proper ty 
had employed men to shovel snow at severa l places up the gu lch where open-cuts 
had been made i n past seasons, so tha t i t was thereby possible to f o r m a f a i r l y 
accurate op in ion of the poss ib i l i t i es of the prospect. T h e difference i n a l t i tude 
between the open-cut where the sample refer red to was taken a n d the s u m m i t of 
the dyke at the top of the gu l ch is 800 feet, a n d by h o r i z o n t a l d is tance between the 
two points i s about 600 feet. 

Sufficient outeroppings were seen to j u s t i f y the conclus ion that the fissured zone 
i n the dyke m a i n t a i n e d con t inu i ty up the gulch, but whether the ore-bodies i n the 
fissures are pers is tent ly cont inuous or whether they are l en t i cu l a r cannot be stated, 
as i n so m a n y places i n the gu lch the snow fo rmed a deep cover ing , as i t d i d also 
on the summit , except at one point where the dyke fo rms a bo ld bluff, i n w h i c h 
outeroppings o f copper mine ra l s occur. 

A long open-cut has been made across the face of the bluff r e fe r red to. w h i c h 
exposes m i n e r a l i z a t i o n i n the dyke to the foot of the bluff, to a depth of 15 or 20 
feet and for a w i d t h of 34 fee t ; th is represents a d iagona l , r a the r t han a r ight-angle , 
crosscut across the face of the dyke. T h e Assur ing i n th is face was pronounced, 
but, as the f ractures were qui te n a r r o w a n d numerous , i t seemed to be imposs ib le 
to at tempt to mine prof i tab ly unless the whole w i d t h tha t c a r r i e d m i n e r a l was 
inc luded. 

I n order to ascer ta in the average values represented by the m i n e r a l i z a t i o n , two 
samples were taken across the face of the open-cut; one represented a f a i r average 
across 23 feet 6 inches on the north-east end of the open-cut. T h i s a s s a y e d : G o l d , 
t r ace ; s i lver , 0.6 oz . ; copper, 0.8 per cent. T h e other sample represented a f a i r 
average across S feet ad jo in ing a n d south-west f r o m the first sample. T h i s a s sayed : 
G o l d , t r ace ; s i lver , 0.4 oz . ; copper, 0.5 per cent. 

O w i n g to the snow cover ing the surface between the exposures of the ore in the 
gulch and the outeroppings las t described, i t was imposs ib le to t race the connect ion, 
i f any exists , between them. 

T h e owners of the Wells group have confined a l l the w o r k to the showings 
described occu r r i ng on the Wells c l a i m , and , a l though they repor ted outeroppings 



of ledges showing copper-bearing minera l s on other c l a ims i n the group, the snow 
covered the surface of these c la ims to such a depth as to" render any e x a m i n a t i o n 
impossible . 

T h i s group of five m i n e r a l c l a ims is loca ted i n a south-easterly 
M o n t a n a G r o u p , d i r ec t ion f rom the Wells group, a n d about a mi le and a h a l f 

d is tant , but across the s u m m i t of another spur of Treasure 
mounta in . O w i n g to the ex t remely bad weather d u r i n g the v i s i t to T reasu re 
mounta in , the w r i t e r was unable to examine th is property , a l though he w a i t e d for 
some days, d u r i n g w h i c h snow a n d r a i n s torms w i t h heavy fogs i n the mounta ins 
p reva i l ed cont inuously . 

T h i s group, cons is t ing of s i x c la ims, is owned by T . H . La rge , 
C o p p e r K i n g J . D y e r , M . H . La rge , a n d B . J . L a r g e , of P r i n c e Ruper t . T h e 

G r o u p . p roper ty i s loca ted on the s u m m i t of the nor the rn spur of Treasure 
m o u n t a i n at an e levat ion of nea r ly 5,000 feet above sea-level, o r 

about 400 feet h igher t ha n the pass at the head of the South fo rk of K l e a n z a creek. 
I t is reached by the same t r a i l as the Wells group, except tha t to reach the Copper 
King the t rave l le r branches off to the n o r t h f rom the s u m m i t of the pass up the 
mounta in . 

T h e absence of a l l of the owners a n d the fact that the guide employed had never 
been on the proper ty made any e x a m i n a t i o n of the proper ty impossible . F r o m infor
ma t ion la te r received f r o m the owners, i t w o u l d appear tha t there were outeroppings 
of copper mine ra l s ve ry s i m i l a r to those seen on the North West a n d Wells groups, 
but that there had been too l i t t l e development-work done to determine any m a t e r i a l 
facts. 

T h i s group conta ins three m i n e r a l c l a ims—the Lake View, 
A v o n G r o u p . Avon, a n d Maple Leaf, owned by R . L o w r i e , of TJsk—-and is 

•situated on a sma l l t r i b u t a r y of the South fo rk of K l e a n z a creek 
about h a l f a mi le above the forks . T h e count ry- rock is a green andesite l y i n g nea r ly 
hor i zon ta l a n d i n places much al tered. T o the east there i s an i n t ru s ion of g r a n i t o i d 
rock, and, apparent ly , a dyke f r o m w h i c h occurs on the Avon c l a i m , about 40 feet 
wide , i n w h i c h i s m u c h garnet i te , quar tz , calc i te i n well-defined, l a rge crys ta ls , a n d 
some brecc ia t ion . These rocks fo rm the gangue ma te r i a l i n a mine ra l i z ed zone i n 
the dyke, i n w h i c h occurs the f o l l o w i n g m i n e r a l s : Chalcoc i te , bornite, chalcopyr i te , 
i r o n pyri tes , and copper carbonates. 

Some open-cuts h a d been made exposing the m i n e r a l i z a t i o n , but the w o r k is 
insufficient to demonstrate the prospect ive va lue of the proper ty f r o m a m i n i n g 
s tandpoin t ; i n fact, no th ing more can be s a i d than that on th i s group of c la ims 
there are such showings of m i n e r a l i z a t i o n as to commend the proper ty as a prospect 
w i t h poss ib i l i t ies . 

T h i s group conta ins the f o l l o w i n g - named m i n e r a l c l a i m s : 
P e e r l e s s G r o u p . Princess, Windy Zone, Mountaineer, Peerless, Empress, Wolverine, 

and Ideal. A t the t ime the proper ty was v is i ted , on J u l y 26th. 
i t was he ld under bond by D r . R e i c h , of N e w Y o r k , together w i t h nine other m i n e r a l 
c l a ims w h i c h ad jo in the Peerless group. T h i s proper ty i s s i tua ted on the nor the rn 
slope and extends over the ext reme s u m m i t of T reasu re m o u n t a i n at elevations f rom 
about 2,500 to 5,000 feet above sea-level. A s most of the t r a i l s were ei ther bur ied 
deep by snowslides or h a d been cut across snowslides a n d obl i te ra ted by heavy ra ins 
a n d summer snow, i t was a most difficult p ropos i t ion to examine , because of the 
prec ip i tous slope of the mounta ins , the many deep gulches w i t h p r a c t i c a l l y v e r t i c a l 
sides, and immense snow a n d rock slides. T w o attempts were made, the first i n J u n e 
a n d the second at the l a t t e r end of J u l y , to tho rough ly examine the occurrence of 
the ledges of m i n e r a l t ha t have been exposed a n d the w o r k done on th i s group, but 
on account of snow a n d fog i t h a d to be g iven up after on ly a p a r t i a l examina t i on . 

T h e count ry- rock is , for the most par t , greenish- a n d reddish-coloured andesite. 
The re has been very m u c h dis turbance, as evidenced by the la rge number of i n t ru s ive 
dykes, a n d these u sua l l y show effects f rom A s s u r i n g a n d shear ing, s i m i l a r to the 
condi t ions a l r eady refer red to on the other groups of m i n e r a l c l a ims i n th is same 
range of mounta ins . U s u a l l y the fissured zones have the i r l ines of s t r ike f rom 
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north-west to south-east at v a r y i n g angles, but some of them s t r i k e a lmos t at r i gh t 
angles to th is course and ind ica te the occurrence o f a sys tem of A s s u r i n g r a d i a t i n g 
from some common point . T h e dips are nea r ly ve r t i ca l where any de te rmina t ion 
could be a r r i v e d at. 

There have been severa l open-cuts made to expose the fissured zones i n some of 
the dykes. A l l of these fissures con ta in bodies of such copper mine ra l s as chalcocite, 
bornite, carbonates, a n d some cha lcopyr i te i n a gangue of quar tz u s u a l l y associated 
w i t h calci te , the la t te r being i n well-defined a n d often qui te large c rys t a l s measu r ing 
several inches across the faces. 

I t was not prac t icable to m a k e a sys temat ic s a m p l i n g of these severa l showings , 
f rom many of w h i c h very high-grade specimens of chalcoci te a n d borni te can be 
obtained, but these w o u l d not represent an average of the ore-body, as i t w o u l d have 
to be mined, as usua l ly this high-grade ore occurs as k idneys or lenses i n the fissures 
more or less r egu la r ly deposited throughout the gangue m a t e r i a l . W h e r e so m a n y 
minera l showings are exposed, as i s the case on th is group of c la ims , such a 
systematic s ampl ing is necessary i n order to a v o i d mi s l ead ing resul ts . 

T h e ore f rom the Peerless group c o u l d be t ranspor ted by a e r i a l t r a m w a y to the 
Zymoetz r i v e r or K l e a n z a creek, but the dis tance to the la t te r w o u l d be much less 
than to the former . T i i e p robab i l i t i e s of r a i l road-cons t ruc t ion a long ei ther of these 
streams, whether to connect w i t h the G r a n d T r u n k Pac i f i c or as a n independent r o a d 
w i t h i ts ocean te rminus at K i t i m a t , a re problems for fu ture cons idera t ion a u d w i l l 
depend upon the tonnage ava i lab le . Consequently, i t i s most advisab le tha t the 
minera l c la ims, especia l ly where the ind ica t ions fo r l a rge tonnage are as pronounced 
as they are on the North West, Wells, Peerless, a n d other groups i n th is range of 
mountains, shou ld lie sys t ema t i ca l ly developed by such w o r k as w i l l show the a v a i l 
able " ore i n s ight ," together w i t h the values such ore w i l l average w h e n mined . 

T h e op in ion of the w r i t e r i s that a number of the m i n e r a l i z e d dykes i n th is 
section w i l l produce a la rge tonnage of low-grade ore, a n d that i t w i l l be found more 
advisable to develop w i t h that end i n v i ew t han to a t tempt to mine for the h i g h 
grade, w h i c h w i l l undoubtedly produce only a l i m i t e d tonnage, such as w o u l d not 
be as a t t r ac t ive to ra i l road-bu i lde rs as the l a rger tonnage, a l though of l ower grade. 

S U M M I T C R E E K . 

R e t u r n i n g to the m a i n t r a i l up the Zymoe tz r ive r , where that r i v e r i s crossed 
by a subs tan t ia l br idge at the confiucncc of S u m m i t creek, about t h i r t y mi les f r o m 
Copper C i t y , th i s t r a i l was fo l lowed up S u m m i t creek i n a nor th-eas ter ly d i rec t ion 
about eight mi les to the i ron-ore c la ims located some years back by M a n s e l C l a r k e , 
a prospector f rom P r i n c e Rupe r t , a n d la te r so ld by h i m to the N o r t h Pac ' iAc I r o n 
Mines , Tjimited, of P r i n c e Ruper t . 

T h e t r a i l fo l lows near a n d on the nor th side of S u m m i t creek for Ave m i l e s ; 
there the creek is crossed on a good b r i d g e ; the t r a i l then cont inues a long the south 
side of the creek to the s u m m i t a n d headwaters of the T e l k w a r i ve r . 

T h e m o u n t a i n ranges on both sides of S u m m i t creek are rugged, w i t h some 
extensive g lac iers w i t h i n sight, f rom w h i c h r a p i d m o u n t a i n s t reams flow c a r r y i n g 
large volumes of water . 

T h e rocks at the mouth of S u m m i t creek are red to p u r p l i s h sedimentar ies , but, 
a short dis tance up the creek, grani tes and g r a n i t o i d rocks occur w i t h w h i c h are 
associated porphyr i tes and andesites. 

T h e igneous rocks were found to cont inue to a po in t near the 37-mile post, 
where they fo rm a contact w i t h a l te red sedimentar ies ve ry m u c h s t a ined w i t h i r o n 
oxide, a n d i t is i n th is f o rma t ion tha t extensive deposits of i r o n ore occur. 

T h e proper ty owned by th i s company is s i tua ted on the nor th 
N o r t h P a c i f i c side of S u m m i t creek and contains n ine c la ims cover ing a to ta l 

I r o n M i n e s , L t d . area of a p p r o x i m a t e l y 375 acres, a n d ex tend ing f rom the creek up 
the south slope of the m o u n t a i n f r o m an e leva t ion of 2,000 feet, 

the lowest point where the i r o n ore outcrops, to about 3,000 feet above sea-level. 
T h e c la ims compr i s ing th is p roper ty a r e : T h e Limonite, Iron Mountain, Iron Valley, 
Iron Horse, Old Ironsides. Iron Stream, Iron Mask, Iron Slope, a n d Iron Ridge. 

25 



These c la ims are located i n a s o l i d block, the first three being located along the creek 
f r o m west to east i n the order named, w i t h the second three j o i n i n g on the nor th , 
then two adjo in ing fa r ther nor th , and the n i n t h (the Iron Ridge) occupying a por t ion 
of the s u m m i t of the r idge s t i l l f a r the r nor th , but ad jo in ing the Iron Mask on tha t 
side. 

T h e outeroppings of i r o n ore near the creek-bed on the Iron Mountain c l a i m 
were t raced d iagona l ly across tha t c l a i m on to the Old Ironsides to the nor th , a n d 
f r o m there to the west on to the Iron Horse c l a i m . F o r the most pa r t these out
eroppings cover a ve ry large acreage of s w a m p y g round on a bench about 200 feet 
h igher than the level of the creek-bed, a n d on the Old Ironsides c l a i m the ore also 
covers the face of a p rominent bluff w h i c h has a w i d t h of about 200 feet at the 
base and rises to a height of some 300 feet. 

A number of open-cuts and trenches have been made at points a round the 
boundaries of the deposit , but no d r i l l i n g has been yet done to determine the depth 
on the swampy bench, so tha t there i s not yet sufficient development to w a r r a n t an 
est imate as to the tonnage ava i lab le . T h e r e is no quest ion but tha t the quant i ty of 
i r o n ore is great, and f rom the examina t ion made i t is considered tha t the est imate 
of 7,500,000 tons made by J o h n V . Ri t tenhouse , of Seattle, one of the owners, may 
not be excessive. 

T h e ana lys is of the several samples indica te tha t th is ore shou ld be classed as 
a l imon i t e ra the r t ha n w h a t i s commonly k n o w n as bog-iron o re ; according to Dana ' s 
classif icat ion, where the phosphorus content of the ore is a negl ig ible quant i ty , such 
d i s t inc t ion should be made for the reason tha t a better q u a l i t y of i r o n can be made 
f rom l imon i t e t h a n f r o m bog-ore. A sample taken, represent ing a f a i r average of 
the s o l i d ore i n the deposit at a depth of about 15 feet a n d about 30 feet i n f rom 
the surface outcropping, a s s a y e d : I ron , 51 per cent . ; phosphorus, none ; sulphur , 
1.7 per cent . ; s i l i c a , 2 per cent. 

Ano the r assay made f rom a sample submi t ted to the P r o v i n c i a l Mine ra log i s t at 
V i c t o r i a by the owner gave the f o l l o w i n g r e t u r n s : I ron , 50.6 per cent . ; sulphur , O.S 
per cent . ; phosphorus, none ; s i l i ca , 1.7 per cent. 

• Other assays made f r o m samples ana lysed by F a l k e n b u r g a n d Daucks , of 
Seattle, gave the f o l l o w i n g r e t u r n s : I ron , 53.2, 53.2, and 54 per cent.; su lphur , 2.65, 
1.89, and 1.15 per cent . ; phosphorus, 0.0016, 0.014, and 0.002 per cent . ; s i l i c a , 1.31, 
1.62, a n d 1.04 per cent. 

F r o m the foregoing analyses i t w i l l be seen tha t th is i r o n ore comes w e l l w i t h i n 
the " Bessemer l i m i t " for the manufac ture of steel or fo r ca r -whee l i ron . 

A t the present t i m e th i s proper ty is handicapped by the l ack of t ranspor ta t ion , 
but the G r a n d T r u n k Pac i f ic R a i l w a y Company has h a d a p r e l i m i n a r y su rvey made, 
and f rom that da ta the length of th i s r a i l r o a d f r o m the proper ty to Copper C i t y , on 
the m a i n l ine of the G r a n d T r u n k Pacif ic R a i l w a y , w o u l d be about s i x t y miles. The' 
w r i t e r was in fo rmed by C . C. v a n A r s d o l , chief engineer of the G r a n d T r u n k Pac i f ic 
R a i l w a y Company , that i t was perfec t ly feasible to construct a r a i l r o a d through th is 
po r t i on of the count ry v i a the Zymoetz R i v e r route fo r l o c a l freight-haulage, but 
tha t there were difficulties to be surmounted w h i c h made i t inadvisab le to incor
porate tha t section i n a t ranscont inen ta l route. 

T h e p roper ty is ve ry f avourab ly s i tua ted w i t h regard to t imber for min ing , fue l , 
and a f a i r supply for lumber, the var ie t ies being of hemlock and ba lsam, as w e l l as 

•some cedar. T h e water -supply fu rn i shed by S u m m i t creek w o u l d be ample for a l l 
purposes, even to developing power for a p l an t of considerable magni tude . 

M a n s e l C l a r k e , the discoverer a n d locator of th is property , i n fo rmed the w r i t e r 
that he h a d found other outeroppings of both magnet i te and l imoni te i r o n ore for a 
dis tance of about nine mi i e s i n a N . 75° E . d i rec t ion , or on the ext reme s u m m i t at 
the headwaters of the T e l k w a r ive r , but cou ld not find any deposits tha t w o u l d 
begin to approach i n extent the body on the group of m i n e r a l c la ims examined . 

G A B R I E L C R E E K C O A L F I E L D . 

K i t n a i a k w a creek flows into the Zymoetz r i v e r f rom the south about three miles 
below the mouth of S u m m i t creek. A t the 28-mile post on the m a i n t r a i l near the 
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mouth of the K i t n a i a k w a r i v e r a cable has been s t re tched across the Zymoetz r i v e r 
w i t h a cage attached. A t r a i l has been bu i l t up the K i t n a i a k w a to i ts j u n c t i o n w i t h 
Gabr ie l creek, and up that creek to a group of c la ims s taked for coal . 

A n a l te rna t ive route to th i s coalfield is by a t r a i l cut f r o m the east side of the 
bridge across the Zymoetz r i v e r ; thence i n a south-easterly d i rec t ion after crossing 
Summi t creek near i t s mouth to the m a i n t r a i l up G a b r i e l creek. O n the south 
side of S u m m i t creek a wide bel t of purple-coloured shale and red fe ldspathic sand
stone occurs, w i t h the l ine of s t r ike of the s t ra ta N . 40° W . a n d d ip at a n angle of 
about 50 degrees towards the north-east. 

A t a point i n the steep nor the rn bank of the creek at a n e levat ion of about 2,200 
feet above sea level , and about two mi les a n d a h a l f 'above the mou th of G a b r i e l 
creek, there are the outeroppings of three seams o f b lack shale w i t h some coal , each 
about 32 inches th ick , w i t h c lay-par t ings of about the same thickness. These coal-
seams occur between the r e d fe ldspath ic sandstone for the roof and a c l ay floor 
w h i c h over lays a black carbonaceous shale. T h e l ine of s t r ike of the coal-seams is 
about N . 30° W . and the d ip is at a n angle of about 40 degrees towards N . 60° E . 

Some serious at tempts have been made to prospect the coal-seams by d r i v i n g 
three adi ts at two levels. T h e upper is about 40 feet above the bed of the creek 
and the l ower is jus t above h igh-water mark . Ne i the r of these adi t s were i n a 
condi t ion to be examined thoroughly , being n e a r l y f u l l of c l ay f rom caving , but the 
lower one was entered for a dis tance of 03 feet ; the face of the adi t , however , was 
apparent ly a considerable dis tance far ther . T h i s ad i t was s ta r ted to crosscut the 
fo rmat ion for the purpose of expos ing the coal-seams tha t outcropped at about 30 
feet h igher e levat ion, but, j u d g i n g f rom the m a t e r i a l on the dump, apparen t ly the 
adi t had not been d r i v e n fa r enough to accompl i sh th i s . T h e ad i t so f a r as cou ld 
be seen along the 63 feet examined , was d r i v e n th rough a sand and grave l bank 
most of that distance. A t about 63 feet i n f r o m the po r t a l of the ad i t seams of 
c lay a n d b lack shale were exposed, but beyond tha t point the ad i t cou ld not be 
examined because the w a l l s a n d roof h a d caved. A sample of the c l ay was taken 
for analysis to ascer ta in i f i t was a fireclay, but th i s test showed that i t was not, 
and that i t could on ly be used for m a k i n g o r d i n a r y red br ick . 

T h e upper w o r k i n g s consisted of t w o shor t adits, both d r i v e n on the same level 
a n d p a r a l l e l to each other, w i t h only a few feet in te rven ing between the por ta ls . 
B o t h of these h a d been d r i v e n under an outcropping of coal , bu t ne i ther of the adi ts 
could be entered, as they were f i l l ed up by m a t e r i a l t ha t h a d caved i n f rom the 
wa l l s and roof. 

A t the entrance of one of these adi t s the three seams of sha le and coal w i t h 
c lay par t ings cou ld be seen, and f r o m these t w o samples were t a k e n w h i c h were 
found by ana lys i s to conta in the f o l l o w i n g : — 

Sample. Moisture. 
Volatile. 

Combustible 
Matter. 

Fixed 
•Carbon. Asb. 

Coal 
For Cent. 

7.9 
10.0 

Per Cent. 
18.9 

8.5 

Per Cent. 
38.9 

0.1 

Per Cent. 
34.0 
81.4 

For Cent. 
7.9 

10.0 

Per Cent. 
18.9 

8.5 

Per Cent. 
38.9 

0.1 

Per Cent. 
34.0 
81.4 

For Cent. 
7.9 

10.0 

Per Cent. 
18.9 

8.5 

Per Cent. 
38.9 

0.1 

Per Cent. 
34.0 
81.4 

A s there h a d been no other prospect ing-work done on any of the several c l a ims 
staked, i t was not possible to obta in any accurate da ta as to the extent of the coa l -
measures i n th i s field, but apparen t ly they occupy a na r row, i so la ted belt, and tha t 
thei r extent a long the l ine of s t r ike reaches to the ne ighbourhood of the br idge 
across the Zymoe tz r i ve r . T h e geology is much hidden, but at one po in t on the t r a i l 
a patch of grey sandstone was found w i t h ammoni te fossi ls . F r o m the pos i t ion of 
the coal-outcroppings on G a b r i e l creek, together w i t h i ts s t r i k e a n d d ip , i t w o u l d 
appear tha t the grey sandstone u n d e r l a i d the coal-seams, but a t w h a t depth i s 
almost impossible to say u n t i l boreholes are made. 



T h e var ie t ies of t imber present are p r i n c i p a l l y hemlock and balsam, and the 
supply is sufficient for m i n i n g and fuel purposes for several years to come. 

G a b r i e l creek carr ies a considerable vo lume of water , a n d at one point , near the 
coal-outcrops, at an e levat ion of 2,200 feet, has an abrupt f a l l of about 60 feet, 
a n d below the fa l l s flows th rough a box canyon for a considerable distance. T h e 
difference i n e levat ion between G a b r i e l creek at the fa l l s a n d the Zymoetz r i v e r at 
the mou th of the K i t n a y a k w a is 1,000 feet, the dis tance being about three miles . 

T W E L V E - M I L E C R E E K — K L E A N Z A C R E E K . 

Twelve -mi l e creek flows in to K l e a n z a creek f rom the south near the 12-mile 
post on the m a i n t r a i l between the v i l l age of K i t s a l a s and the br idge across the 
Zymoetz r ive r on the jCopper C i t y - B u l k l e y V a l l e y m a i n t r a i l . 

T h e Lucky Jim group of m i n e r a l c l a ims consists of the Josie, 
L u c k y J i m Group . Lucky Jim, Grey Wolf, Silver Hill, a n d Blue Bird c la ims, owned 

by F r e d F o r r e s t and J . Gagne. T h e Lucky Jim c l a i m , the ear l ies t 
loca t ion , was s taked i n 1908; the Grey Wolf, ad jo in ing the Lucky Jim on the south, 
wTas s taked i n 1909, and the other c l a ims la ter . T h e d i scovery post on the Lucky 
Jim c l a i m is on an outcropping of three n a r r o w s t r ingers con ta in ing i r o n , chalcocite, 
bornite, epidote, a n d chlor i te . 

T h e country-rock is a fine-grained, dark-coloured igneous rock, probably a 
p o r p h y r i t e ; apparen t ly th is i s a v e r y wide dyke, a po r t i on of w h i c h has been 
sheared and f i ssured ; there are m a n y s l i ckens ided cleavage-planes, i n d i c a t i n g con
s iderable movement after the fo rma t ion of the dyke. T h e l ine of Assur ing can be 
t raced for some distance i n a nor the r ly d i rec t ion , but to the south i s h idden by sl ide-
rock. T h e l ines of s t r ike of the three m a i n Assures v a r y f r o m N . 40° W . to X . 5° E . 
T h e dips are at angles of f r o m 55 to 78 degrees towards the north-east, X . 65° E . , 
a n d N . So" W . 

N e a r the d iscovery post, where two open-cuts have been made, the Assures 
c a r r y i n g m i n e r a l spread otit i n the shape of a fan . T h e dis tance between the two 
outside s t r ingers i s 22 feet, w i t h the rock i n the in te rven ing space very much crushed, 
al tered, a n d a lmost schistose, but i n the floor of one open-cut, 15 feet long by 18 feet 
deep, the Assu r ing appears to have n a r r o w e d to a w i d t h of 5 feet, w i t h the mine ra l 
i z a t i o n d i ssemina ted th rough that w i d t h . A t an e levat ion of 1,900 feet above sea-
l eve l - and 60 feet below the outcropping, an ad i t has been d r i v e n nea r ly t'O feet i n 
a N . 5° E . course, f o l l o w i n g the s t r i k e of the midd le s t r inger as i t shows on the 
surface, a n d apparen t ly exposing that s t r inger of m i n e r a l at the adi t l eve l . T o w a r d s 
the face of the ad i t the m i n e r a l i z a t i o n has the same appearance, as f a r as being 
d issemina ted th rough the dyke is concerned, as i n the floor of the open-cut, w i t h the 
fissured po r t i on of the dyke decreased to a w i d t h of 4 feet 6 inches. A n average 
sample t aken at the face of the ad i t across that w i d t h showed i t to con ta in only 
traces of gold, s i lver , a n d copper. A l t h o u g h at tha t p a r t i c u l a r point the mine ra l 
i z a t i o n is of too l o w . g r a d e to give the p roper ty any c o m m e r c i a l value , i t does not 
necessar i ly fo l low that a l l of the m i n e r a l i z e d m a t e r i a l - i n the d r i f t ad i t i s of equa l ly 
l o w grade, but i t i s shown how very advisab le i t w o u l d be to sample the m a t e r i a l 
sys temat ica l ly i n order to ascer ta in wha t values are conta ined before doing fur ther 
work . 

The re i s no quest ion but that the m i n e r a l i n the n a r r o w s t r ingers w i l l c a r r y 
values, but i t i s doubted i f m i n i n g operat ions cou ld be prof i tably ca r r i ed on by m i n i n g 
the s t r ingers separately, o r whether i t w o u l d p a y to hand-sort the ore as much as 
w o u l d be necessary. 

O n the Grey Wolf m i n e r a l c l a i m an inc l ine shaft has been sunk to a depth of 
about 16 feet below the floor of an open-cut made i n the face of a bluff h i such a w ay 
tha t the face of the open-cut is about 25 feet h igh , so that , w i t h t i i e depth of the 
shaft added, there is exposed a v e r t i c a l sect ion of an igneous dyke about 40 feet h igh . 

T h i s dyke is w i d e and appears to be very s i m i l a r i n c o m p o s i t i o n / a s w e l l a_s i n 
appearance, to the dyke occu r r i ng on the Lucky Jim c l a i m , but the Assu r ing i s ' n o t 
as pronounced, for on the Grey Wolf there i s on ly one fracture , 12 inches wide, filled 
w i t h quar tz s ta ined by i r o n a n d copper minera l s . Occas iona l ly par t ic les of cha l -



coeite and borni te are found i n th is so-called vein , but, j u d g i n g f r o m au average 
sample taken across It, the m i n e r a l i z a t i o n is not Sufficient to make i t of a n y v a l u e ; 
where sampled, an assay showed only traces of gold, s i lve r , and copper. 

F I V E - M I L E C R E E K . 

Between the Lucky Jim group and F i v e - m i l e creek, w h i c h flows in to K l e a n z a 
creek near the 5-mile post f r o m K i t s a l a s , uo m i n e r a l c l a ims h a d been s taked, but 
there was a camp near the 9-mile post f r o m w h i c h a p a r t y of prospectors was 
endeavouring to locate the leads tha t c a r r i e d the ore f rom w h i c h pieces of w e l l -
minera l i zed float h a d broken off and been washed d o w n the m o u n t a i n streams, but 
at the t ime v i s i t ed the prospectors h a d not repor ted a n y success. 

T h e 5-mile post on the m a i n t r a i l is at an e levat ion of 1,000 
F i v e - m i l e C r e e k -feet a n d 700 feet above the l eve l of the bed of K l e a n z a creek. 

H y d r a u l i c O n the creek a lmost d i rec t ly below the 5-mile post I found some 
L e a s e s . p lacer-miners at w o r k on a h y d r a u l i c lease owned by M . C. K e n d a l , 

J . D . W e l l s , J . Gagne, a n d G l e n n Searle. T h i s g round has been 
worked successful ly , i n a s m a l l w a y , by K e n d a l for the past three or four years, 
but du r ing tiie season of 1914 i t was the in ten t ion of the owners to prepare the 
ground ready to be w o r k e d on a l a rger scale by p i p i n g w i t h wa te r under pressure. 

T h e w o r k being done w h e n the proper ty was v i s i t e d was cu t t ing a d ra in -d i t ch 
through an o l d creek-channel , a n d ground-s lu ic ing the g rave l f rom this t h rough 
sluice-boxes i n w h i c h some f a i r l y coarse gold-dust was being saved. T h e d r a i n -
d i t ch i s to be used to d ive r t the wa te r f r o m the present m a i n channel i n order to 
leave the bed dry . T h e n a la rge bed-rock flume w i l l be i n s t a l l ed a n d the g rave l i n 
the present bed of the creek washed th rough i t . A s th is po r t i on of the creek-bed 
has been sufficiently prospected to es tab l i sh the probable va lue of a cubic y a r d of 
gravel , the owners an t ic ipa te profitable results . T h e r im- rock on the nor th s ide o f 
the creek, where i t has been exposed by p l ace r -min ing operat ions, was covered by 
about 5 feet of g r a v e l ; th is i t is expected w i l l be about the average depth to bed
rock i n the channel , w h i c h is about 100 feet wide . T h e bed-rock is a green ch lo r i t i c , 
feldspathic rock s l i g h t l y schistose, p robab ly an andesite, w i t h i t s l i ne of s t r ike nor th 
and south. T h e grade of the creek-bed is sufficient to f u r n i s h good dumpage fo r 
ta i l ings . . 

T h e wa te r to be used for h y d r a u l i c k i n g w i l l be taken f rom F i v e - m i l e creek, at 
700 feet h igher e leva t ion than the bed of the r iver , a n d about ha l f a m i l e d is tant . 

T h i s group of c l a ims is s i tua ted three mi les east of K i t s a l a s , 
G o l d e n E r a on the southern s p u r of B o r n i t e mounta in , a n d consists of the 

G r o u p . Golden Era and Chloride, ad jo in ing c l a ims . T h e p roper ty i s owned 
by J . I). W e l l s , D y e r and C h r y s t a l , of K i t s a l a s . A ve in , conta in

ing arsenical a n d i r o n pyr i tes , i n a quar tz gangue outcrops on the Golden Era c l a i m 
at an e levat ion of 1,700 feet a n d about 500 feet n o r t h f rom the southern boundary 
and close to the d i v i d i n g l ine between the two c la ims . T h i s v e i n i s a well-defined 
fissure in a d io r i t e country-rock, w i t h good w a l l s and about an i n c h of talcose gouge 
separa t ing the vein-mat ter f rom each w a l l . T h e foo t -wal l near the v e i n i s s l i g h t l y 
gncissic i n s t ructure, but the hang ing-wa l l i s mass ive . 

T h e l i ne of s t r ike of the v e i n i s N , 40° W . a n d the d ip is at a n angle of 40 
degrees towards N . 50° E . , o r into the mountain-side. A n open-cut has been made 
i n w h i c h the ve in , 18 inches wide, i s exposed i n the face for 10 feet h i g h a n d 12 
feet long. B y the outeroppings the extens ion of th i s ve in can be t raced towards the 
South-east for a dis tance of about 200 feet on to the Chloride m i n e r a l c l a i m ad jo in
ing . A sample, t y p i c a l of the ore-body, but not to be considered as an average, 
assayed : G o l d , 0.20 oz . ; s i lver , 1.4 oz. 

A n open-cut has been made on the Chloride c l a i m about 200 feet south-east f r o m 
that on the Golden Era, i n w h i c h the v e i n i s exposed, a n d also a dyke of m i c a 
l amprophyre w h i c h cuts across both tlfe count ry- rock a n d ve in at r i gh t angles to 
the l ine of s t r ike . T h e w i d t h of th is dyke has never been determined, nor has any 
prospect ing been done to find the ve in on the south-easterly s ide of the dyke , where 
the overburden o f s l ide-rock a n d debris is qui te deep. 
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A second v e i n has been exposed i n a sha l low open-cnt on the Chloride c l a i m 
about 20 feet h igher t ha n the one a l r eady mentioned, but so l i t t l e w o r k h a d been 
done on this , a n d as there were no n a t u r a l exposures of outeroppings, i t was h a r d l y 
possible to f o r m any re l i ab le op in ion about i t . A p p a r e n t l y the hang ing -wa l l of the 
Golden Era v e i n i s the foo t -wa l l of the second ve in , the f i l l i ng of w h i c h i s chiefly 
i r o n pyr i tes w i t h a l i t t l e azu r i t e a n d malach i t e i n a, quar tz gangue. T h e l ine of 
s t r ike and d ip of t h i s ve in conform w i t h those of the Golden Era ve in . 

T h e e x a m i n a t i o n of th is group of m i n e r a l c l a ims left the impress ion of the 
adv i sab i l i t y of doing more thorough a n d sys temat ic prospect ing i n th i s section, as 
the geological fo rma t ion is favourab le a n d the t r anspor t a t ion f ac i l i t i e s are good. 

T h e Ibex m i n e r a l c l a i m i s s i tua ted on the south side of 
Ibex. K l e a n z a creek, a lmost due sou th f rom the Golden Era group, a n d 

about three mi les easter ly f rom K i t s a l a s . T h e c l a i m extends f rom 
the creek-bed up the mountain-s ide to the s o u t h ; the owners are Moody , R i c h a r d s o n , 
and Scott, of K i t s a l a s , and R . H . Jennings , of P r i n c e Ruper t . 

A n ou tc ropp ing of m i n e r a l , cons is t ing of i r o n pyr i t e s associa ted w i t h copper 
minera ls a n d galena i n an andesite dyke , occurs at the foot of a steep bluff close 
to the bed of the creek on the south side. T h e m i n e r a l s appear as replacements i n 
the dyke ra ther than as ve in-mat ter i n a fissure. T h e r e are no well-defined wa l l s , 
and a l though outeroppings are found for a dis tance o f some 20 feet a long a l i n e of 
s tr ike, the extent cannot be de te rmined u n t i l more w o r k has been done. T h i s has 
been a t tempted at a point some 50 or 60 feet up the steep bluff where a shor t ad i t 
has been dr iven , but so f a r w i t h on ly p a r t i a l l y sa t i s fac tory results . A n open-cut 
has also been made near the l eve l of the creek-bed. A sample, represent ing sor ted 
ore f rom the d u m p at the open-cut, a s s a y e d : G o l d , 0.12 oz . ; s i lver , 3.5 oz . ; copper, 
3.8 per cent. 

T h i s company, w h i c h was o rgan ized i n 1911, has acqu i r ed an 
C a s s i a r h y d r a u l i c lease ex tend ing for h a l f a m i l e i n length a long K l e a n z a 

H y d r a u l i c creek, where the bed a n d bars on each l i m i t average about a 
M i n i n g C o . quar te r of a m i l e wide . T h i s lease commences at the fa l l s s i tua ted 

about two mi les above i t s confluence w i t h the Skeena r i v e r a t 
an e levat ion of 100 feet h ighe r than the mouth . T h e officers of the company are 
Angus St. M a r i e , general manage r ; Thos . F a l c o n , s ec re t a ry ; a n d L e e Be thu ren , 
superintendent. 

K l e a n z a creek was the scene of p l ace r -min ing operat ions about f o r t y years ago, 
when the w o r k was c a r r i e d on w i t h o r d i n a r y sluice-boxes by men shove l l ing i n the 
gravel f rom the bars on each l i m i t , but there was too m u c h w a t e r i n the creek a n d 
bed-rock p roved too deep fo r hand-work . 

Since the C a s s i a r H y d r a u l i c Company began operat ions by the i n s t a l l a t i o n of 
machinery i n 1912, va r ious causes, such as h i g h w a t e r i n 1913 w h i c h washed a w a y 
a considerable length of the flume, have de layed the company f r o m doing ac tua l 
min ing u n t i l th is past summer, when i t was expected, i n June, t ha t the resul ts w o u l d 
prove sat is factory. D u r i n g J u l y , however , the heavy, cont inuous r a in s a n d conse
quent h igh wa te r prevented m i n i n g . P repa ra t ions h a d been made to bed-rock flume 
the bed of the s t ream by the cons t ruc t ion of a log d a m across i t to d ive r t the wa te r 
f rom the m a i n channel in to a d ra in -d i t ch 400 feet long, of an average depth of 10 
feet, and w i d t h of about 10 feet, but the s t ream rose so h igh tha t the wa te r flowed 
over the dam, a n d the const ruct ion of the bed-rock flume cou ld not be begun u n t i l 
late i n the season. 

Instead of cons t ruc t ing a flume f r o m fa r enough up the creek to b r i n g wa te r 
w i t h sufficient pressure to h y d r a u l i c direct , the company in s t a l l ed a p u m p i n g p lant , 
dr iven by water-power, and the s t ream used fo r h y d r a u l i c k i n g i s pumped th rough 
the pipe-line under a pressure of 85 lb. t h rough a 3-inch nozzle. 

T h e p u m p i n g p lan t consists of a 36-inch W o r t h i n g t o n cen t r i fuga l four-stage 
pump run by a 42-inch tu rb ine wheel . 'This pumps the wa te r into a pipe 14 inches 
in diameter, w h i c h i s reduced down to 10 inches at the giant , t ipped w i t h e i ther a 
3-inch, 3%- inch , or 4-inch n o z z l e ; there i s also a 10-inch h y d r a u l i c e levator . T h e 
water to d r ive the turbine-wheel is brought t h rough a flume 700 feet long by 8 feet 
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wide by 4 feet h igh , w i t h a grade of ^ inch to 12 feet. T h e p u m p i n g plant is b u i l t 
i n the creek-bed a t the head of a box canyon, where a f a l l of 24 feet i n the creek 
affords most excel lent dumpage fac i l i t i e s . 

T h e bed-rock is heavy c l ay ove r l ay ing a g r an i to id rock, but, as i t has only been 
exposed In three places i n the dra in-d i tch , no estimate can be made as to i ts average 
depth. I n one place, on the bar on the nor th side of the creek near the fa l ls , th is 
c l ay bed-rock was reached at a depth of about S feet. A shaft was then sunk i n the 
c l ay a depth of 35 feet, when g ran i to id rock in-place was exposed, and , as no placer 
go ld could be found i n the c lay or on the rock, i t was t aken for g ran ted that the 
c l ay was the permanent bed-rock along that por t ion of the s t ream. 

T h e rock fo rma t ion changes about a quar ter of a m i l e above the canyon to a 
metamorphosed a r g i l l i t c , and above th i s point the gravel-bar on the r igh t l i m i t of 
the s t ream is about 30 feet h igh , but above bed-rock carr ies s m a l l values. T h e 
gravel-bar is much sha l lower f r o m there down the s t ream. 

T h e p lacer go ld found i n the r i v e r is qui te coarse ; boulders are found i n con
s iderable quant i ty , but not ve ry large, and are eas i ly hand led w i t h de r r i cks . 

O . K . M O U N T A I N . 

T h i s is the local name g iven to a lof ty peak on the south side of K l e a n z a creek, 
because, w h e n the snow p a r t i a l l y covers the nor thern spur, the two let ters " O . K . " 
are d i s t i n c t i y out l ined . Outeroppings of f ree -mi l l ing , gold-bear ing quar tz were 
discovered near the base of th is m o u n t a i n some years ago, a n d the Golden Crown 
group of m i n e r a l c l a ims was located. 

T h i s group is s i tua ted on the opposite side of the Skeena r i v e r 
G o l d e n C r o w n f r o m the G r a n d T r u n k Pac i f ic R a i l w a y about two mi les f rom 

G r o u p . K i t s a l a s , and consists of the fo l lowing-named m i n e r a l c l a i m s : 
T h e Ruby, Golden Grown, Granite, Luclcy Jim Frac., and Noble 

Five, owned by J . D . W e l l s and associates, of K i t s a l a s . T h e r e are apparen t ly three 
d i s t inc t veins on the Golden Grown c l a i m , w i t h the i r l ines of s t r ike and dips nea r ly 
p a r a l l e l . These veins are i n a sheared zone in the Coas t g ran i t e w h i c h has been 
much dis turbed a n d f au l t ed by in t ru s ive dykes of m i c a l amphrophyre , as classified 
by the C a n a d i a n Geological Survey . These dykes are found crosscut t ing the veins 
as w e l l as p a r a l l e l i n g the i r l ines of s t r ike , and u sua l l y d i p p i n g at nea r ly the same 
angle and In the same d i rec t ion as the veins. T h e N o . 3 v e i n is the highest i n the 
series. I ts l i ne of s t r ike i s N . 40° W . and i ts d ip is at an angle of 40 degrees 
towards N . 50° E . 

A t an e levat ion of 575 feet th i s ve in has been exposed i n the No . 4 adit , d r i v e n 
32 feet a long the vein , w h i c h is f a i r l y w e l l defined and filled w i t h i ron pyr i tes i n a 
quar tz gangue. T h e r e i s an average w i d t h of 2 feet o f th i s quar tz exposed i n the 
roof a n d face of the dr i f t , of w h i c h an average sample across the face assayed on ly 
traces i n go ld a n d s i lve r . 

A b o u t 350 feet south-west f rom, a n d on about (he same level as No . 4 adit , the 
Nos . 1 and 2 veins are exposed i n the N o . 3 adi t . T h i s is d r i v e n for a dis tance of 
75 feet in a general sou ther ly course a long the veins, both of w h i c h are exposed fo r 
the length of the adit , a n d fo rm a junc t ion near the face where the w i d t h of quar tz 
is 2 feet, w i t h grani te for the hang ing-wa l l a n d an igneous dyke for the foo t -wal l , 
d ipp ing at an angle of 40 degrees towards the east. T h e igneous dyke para l le l s the 
s t r ike of the v e i n and forms the hang ing-wa l l for about 30 feet f rom the- por ta l , 
when the veins appear to cut th rough i t , a n d i t i s the foo t -wal l f rom tha t point to 
the face, appear ing to cont inue as such beyond. T h e count ry- rock th rough w h i c h 
th i s ad i t is d r i v e n is ve ry much d is turbed a n d broken up, and each of the veins i n 
the d r i f t is on ly a few inches wide u n t i l they uni te at the face. 

T h e N o . 2 ad i t i s ' d r i ven at a somewhat h igher e levat ion t han N o . 3, and 
apparen t ly exposes both Nos . 1 and 2 v e i n s ; a lso a n igneous dyke, s i m i l a r to the 
one seen i n N o . 3 adit , p a r a l l e l i n g the s t r ike of the veins for about 15 feet, beyond 
w h i c h the dyke appears to cu t out, l eav ing the count ry- rock v e r y much less 
d is turbed, and, i n the face, a short dis tance far ther , the two veins have formed a 
j u n c t i o n w i t h the l ine of s t r ike N . 40° W . and d ipp ing at an angle of 29 degrees 
towards N . 50° E . 
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There is, at the face of the adit , qua r t z of a w i d t h of 4 feet between w e l l -
defined grani te wa l l s , w i t h a few inches of gouge on each w a l l . A n average sample 
taken across 4 feet of quar tz at the face of the N o . 2 adi t assayed : G o l d , 0.12 oz . ; 
s i lver , 1.1 oz. 

T h e fo l lowing is a l i s t of assays s a i d to have been made by A l l a n M c C u l l o u g h , 
B . A . , of Tacoma , Wash . , U . S . A . , f rom samples tha t J . D . W e l l s , the owner of the 
Golden Crown group, i n f o r m e d me he h a d taken f rom va r ious points i n the work ings 
on the Nos. 1 and 2 veins:—• 

Sample No. Gold. •Silver. Copper. 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

25 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

26 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

•>7 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

•̂ 8 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

•>«.) 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 30 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

O z . ; 

0.35' 
0.49 
0.16 
0.18 

Trace 
0.17 
0.38 

Oz. 
5.10 
1.00 

Trace 
Nil. 
Nil. 
0.20 
0.20 

Per Cent. 
Trace. 
Trace. 

Nil. 
0.40 
Nil. 
0.20 
0.50 

A t an elevat ion of 775 feet the N o . 1 adi t has been d r i v e n i n for, 115 feet ; at 
the po r t a l there is a quartz-outcrop 5 feet wide , between-well-defined grani te w a l l s ; 
the quar tz car r ies s m a l l par t ic les of free gold and i r o n pyr i tes . 

T h e course of the adi t for 20 feet is S. 50" E . , a n d f r o m tha t point to the face, 
95 feet beyond, i t is S. 35° E . These courses correspond w i t h the l ine of s t r i k e of 
the fissure, assumed to be the N o . 1 vein. A t a point 10 feet under cover f rom the 
por ta l of the ad i t the v e i n spl i ts , a n d two veins are exposed i n the d r i f t for a short 
distance. A s the l ower or N o . 1 ve in appeared to be the stronger, the course of the 
adit was s l i gh t ly changed to conform w i t h i t s l ine of s t r ike , and at the point where 
the tu rn was made an inc l ine w i n z e has been sunk on the ve in 14 feet, f o l l o w i n g 
the foot -wal l at an angle of 21 degrees, w h i c h is 20 degrees flatter t han at the po r t a l . 

T h e wddth of quar tz g r a d u a l l y becomes na r rower f r o m the po r t a l to the sp l i t 
i n the vein , where the No . 1 ve in i s 18 inches wide , and continues to h o l d that w i d t h 
i n the winze as w e l l as a long the s t r ike for 30 feet beyond the t u r n i n the adit , 
when, 6 feet far ther , i t decreases to 6 inches wide, where an igueous dyke intrudes. 
T h e ad i t has been d r iven th rough th i s dyke, w h i c h i s 18 feet wide , a n d beyond it , 
for a distance of about 40 feet. T h e fissure, corresponding w i t h the N o . 1 ve in , 
continues through the dyke to the face of the adit, but the vein-mat ter appears l e a n 
and is only about 6 inches wide . N e a r the face the- qua r t z ca r r i e s i r o n pyr i t e s and 
the w a l l s of the ve in are 12 inches apart . A sample taken across I S inches at a 
point 50 feet under cover f rom the por ta l , where the w i d t h of t h e v e i n commences 
to decrease, assayed : G o l d , 3.32 oz . ; s i lver , 4.5 oz. 

T h e extreme apex of th is ve in , so f a r as the open-cuts show, outcrops at a point 
about 300 feet easter ly f r o m the N o . 1 adit , and about 150 feet h ighe r e levat ion. 
F r o m the va r i ab l e va lues of the samples as shown by the assay re turns , i t is evident 
that a ve ry systemat ic a n d careful s a m p l i n g is necessary i n order to demonstrate 
the commercia l va lue of the property , as we l l as to de te rmine- the best method of 
treatment for the ore. T h e r e is an ample supply of wa te r i n the K l e a n z a creek 
that can be economica l ly developed to f u r n i s h a l l of the power necessary to run a 
fa i r ly large plant . T h e t imber-supply, consis t ing p r i n c i p a l l y o f hemlock and cedar, 
is qui te p l en t i fu l and accessible. 

A n aer ia l t r a m w a y about t w o mi les i n length cou ld eas i ly be const ructed to 
t ransport ore to the r a i l w a y - t r a c k on the opposite side of the Skeena r i v e r below 
K i t s a l a s canyon, i f such po l i cy was deemed advisable . 

B O R N I T E M O U N T A I N R A N G E . 

T h e area, bounded on the west by the Skeena r i v e r f rom K i t s a l a s canyon to the 
mouth of C h i m d e m a s h creek, on the nor th by Ch imdemash creek, and on the south 



by .the lower por t ion of K l e a n z a creek, is covered by a range of h igh mountains 
loca l ly ca l led the B o r n i t e range. T h i s name was given to these mountains because, 
about 1890, pieces o f float of bornite-copper ore were found by hunters and trappers 
i n some of the watercourses and slides at h igh a l t i tudes . These discoveries 
encouraged prospectors to search for the source of the float, and, la ter , to the 
locat ion of several groups of m i n e r a l c l a ims on the western and nor thern spurs o f 
the moun ta in range. Amongs t the ea r l i e r of these locat ions were the Emma, Four 
Ace, Ptarmigan, and Toulon. On a l l of them a considerable amount of development-
w o r k was done previous to 1900, but, because of l ack of t r anspor ta t ion fac i l i t ies , 
w o r k was d iscont inued after C r o w n grants were obtained, and the propert ies have 
remained idle u n t i l the present day. 

T h e construct ion of the G r a n d T r u n k Pacif ic R a i l r o a d r ev ived prospect ing since 
1910, r e su l t ing hi the loca t ion of the Continental group and several other c l a ims on 
the C h i m d e m a s h . 

T h i s group of c l a ims consists of t i ie Ptarmigan, Ptarmigan 
P t a r m i g a n A o . 2, Arden, Blue Grouse, Fedora, Emerald, La Tosca, Missouri, 

G r o u p . Tandem Frac., and Transit. C r o w n grants were obtained several 
years ago after a large amount h a d been spent, but no w o r k l ias 

been done since 1902. The proper ty i s at present owned by M r s . S. A . S inglehnrs t , 
of N e w Y o r k , who, i t i s reported, v i s i t ed i t d u r i n g the summer of 1913 i n company 
w i t h a m i n i n g engineer, and, after an e x a m i n a t i o n h a d been made, expressed the 
in ten t ion of resuming operat ions when the r a i l r o a d company h a d establ ished a 
regular freight service. 

I n the Repor t by the M i n i s t e r of Mines for 1901 there is a descr ip t ion of t ins 
proper ty by Herbe r t C a r m i c h a e l , then P r o v i n c i a l Assaye r . 

T h e Ptarmigan group is s i tua ted near the s u m m i t of B o r n i t e moun ta in at an 
a l t i tude of 5,000 feet and about four miles f rom K i t s a l a s in a north-easter ly d i rec t ion . 
The re was a wagon-road constructed about 1902 to connect the c la ims w i t h the 
vi l lage, and, later , a s m a l l sh ipment of ore was hauled over th i s road, and trans
ported for treatment, by the Hudson ' s B a y Company ' s s ternwheei steamer to P o r t 
K s s i n g t o u ; thence by the S.S. " B o s c o w i t z " to Vancouver , where it was t ransh ipped 
to the T a c o m a smelter . So fa r as can be learned, there is no record o f the values 
conta ined i n th is shipment, but such w o u l d have h a d to be except ional ly high to 
s tand the expense of t ranspor ta t ion alone, w i thou t cons ider ing the costs of m i n i n g 
and smel t ing . 

Outeroppings of galena, bornite, and ehalcopyr i te i u a quar tz gangue f i l l a ve in 
in an igneous rock resembl ing d ior i te . T h e s t r ike of th i s ve in i s no r th and the d ip 
75 degrees towards the east. T h e w i d t h of the ve in var ies app rox ima te ly f rom 
2 to 4 feet. 

A s i iaf t l ias been sunk to a depth of 130 feet, w i t h crosscuts a n d dr i f t s f rom 
the 30-, 60-, a n d 100-foot levels. A t the 30-foot level the d r i f t to the nor th i s 20 feet 
long and to the south 25 feet ; at the 60-foot l eve l the d r i f t to the south is 16 feet 
l o n g ; at the 100-foot level d r i f t s to the nor th and south to ta l 60 feet in length. I n 
add i t ion to this w o r k there are a number of open-cuts on the surface. 

T h i s p roper ty consists of t i ie Emma, I.X.L., and, Boot Jack 
E m m a Group , m ine ra l c la ims, owned by the Skeena R i v e r M i n i n g Company , and 

•is s i tua ted on the east bank o f the Skeena r i v e r i n the foot-hi l ls 
of the B o r n i t e moun ta in range, about h a l f a m i l e nor th f rom the Government fe r ry 
across the r i v e r to U s k Sta t ion , on the G r a n d T r u n k Pacif ic R a i l r o a d , and at the 
end of the wagon-road connect ing U s k w i t h the v i l l age of K i t s a l a s . 

A t a point 500 feet above sea-level, o r 200 feet above the Skeena r iver , and 1,300 
feet east f rom the r iver-bnnk, where the s ide of the moun ta in is qui te steep, there 
is ou tcropping a fissure-vein filled w i t h quar tz m i n e r a l i z e d w i t h bornite, i r o n pyri tes , 
and ehalcopyri te , l y i n g between well-defined wa l l s , w i t h a few inches o f gouge 
between each w a l l a n d the vein-matter . The rock f o r m i n g both w a l l s is a s l i gh t ly 
schistose, close-grained porphyr i te . 

A few feet be low this outcrop a d r i f t ad i t was d r i v e n i n 1S97 for about 170 
feet a long the s t r ike of the vein , w h i c h i s to the east, the angle of the d ip being 
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47 degrees towards the nor th . I n th is the vein is not w e l l exposed f rom the por t a l 
to a point Go feet i n because of the t i m b e r i n g ; however, sufficient o f th is ore-body 
was v i s ib l e to ind ica t e i t s con t inu i ty . F r o m there to the face of the ad i t i s not 
t imbered, so a close e x a m i n a t i o n could be made. F o r the f i rs t -25 feet beyond the 
t imber ing a dyke appears as a u in t rus ion , but beyond the east contact between the 
dyke and the country-rock the vein-s t ructure is v e r y r egu la r and w e l l defined. T h e 
ore-body as here exposed is more t ha n 6 feet w i d e ; at the face of the adi t the quar tz 
is n a r r o w e r and, ins tead of one body, is d iv ided into severa l n a r r o w str ingers, the 
widest being about 15 inches, w i t h brecciated count ry- rock between, but the fissure 
w i t h well-defined w a l l s remains persistent, and ind ica ted tha t the qua r t z i n the ve in 
probably b a d a l en t i cu la r s t ructure, w i t h the lenses l y i n g en eschelon i n the fissure. 

A s i t was not feasible to sys temat ica l ly sample the ve in because of the t imber ing , 
a f a i r l y average sample was t aken f rom a clump of about 200 tons at the p o r t a l of 
the a d i t ; th is sample assayed : G o l d , 0.3 oz . ; s i lver , 1.9 oz . ; copper, 3.3 per cent. 

Three other samples, assayed by A l l a n M c C u l l o u g b , of T a c o m a , the samples 
having been fu rn i shed by the owners, I was re l i ab ly in formed showed the f o l l o w i n g 
va lues :— 

Sample No. Gold. Silver. Copper. 

Oz. Oz. Per Cent. 
0.44 Nil. 8.70 
1.04 0.40 Tracy. 

q 1.08 Trace 5.90 

T h e ve in as exposed i n the Emma m i n e r a l c l a i m is concealed by underbrush 
un t i l the eastern boundary of tha t c l a i m Is reached at the No . 1 post of the I.X.L. 
c la im, at an e levat ion of 1,000 feet. N e a r th is post there is an extensive outcropping 
of quar tz mine ra l i z ed w i t h bornite, i r o n pyr i tes , a n d copper carbonates. 

A n open-cut h a d been made on th i s outcropping, expos ing a ve in f rom 6 to 10 
feet wide , w i t h i t s l i ne of s t r ike S. 80° E . and apparent ly d ipp ing at an angle of 58 
degrees towards S. 10° W . ; but, as there were evidences of loca l d is turbance i n the 
country-rock format ion , these di rec t ions m a y prove to be inaccura te w h e n fu r the r 
work i s done. A sample representat ive of the vein-matter , but not taken as an 
average, a s sayed : G o l d , 0.02 oz . ; s i lver , 8.4 o z . ; copper, 6 per cent. 

T h i s group contains four Crown-gran ted m i n e r a l c l a ims and 
F o u r A c e s a f r ac t iona l c l a i m , owned by P . H i c k e y , of V i c t o r i a ; J o h n F l e w i n 

G r o u p . and George Rudge , of P o r t S impson . T h e p roper ty i s ad jo in ing 
the eastern boundary- l ine of. the Emma group, a t a much higher 

al t i tude, on the western spur of B o r n i t e moun ta in , the wes te r ly por t ion of the 
property being a t . a n e levat ion of 1,900 feet above sea-level. 

I found a series of quartz-outcroppings a long a general south-easterly course, 
the widest being 15 feet, w h i c h development-work m a y prove to represent a ve in w i t h 
unbroken con t inu i ty . T h e count ry- rock is a green andesi te a n d has schistose struc
ture ; th is s t ruc ture i s qui te pronounced near the fissure, w h i c h i s f a i r l y w e l l 
defined at the p o i n t - w h e r e development-work has been done near the wes tern 
boundary of the proper ty . 

Severa l open-cuts were made previous to the i s su ing of C r o w n grants about 
1902; m a n y of these were found to be more o r less filled f rom cav ing , but sufficient 
could be seen to j u s t i fy the op in ion that the proper ty is w e l l w o r t h sys temat ic 
development, now tha t t r anspor ta t ion fac i l i t i es are ava i lab le . 

A systematic s ampl ing of a l l the showings was not possible because of the caved 
condi t ion of many of the cuts, but a representat ive sample of the qua r t z vein-f i l ler 
where i t was 15 feet wide a s sayed : -Gold, 0.03 oz . ; s i lver , 3. oz. 

C H I M D E M A S H C R E E K . 

T h i s group of Crown-g ran t ed m i n e r a l c l a ims comprises the-
Tou lon Group . Portland, Toulon, Mono,, Bull Dog, a n d Montezuma, owned by the 

B o r n i t e M i n i n g Company of P o r t l a n d , Ore. , and s i tua ted on C h i m 
demash creek, about 7,000 feet east f rom the Skeena r i ve r . T h e p roper ty is reached 
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by a good Horse- t ra i l connect ing w i t h the U s k - K i t s a i a s wagon- road ; the nearest 
s ta t ion on the G r a n d T r u n k Pac i f i c ra i l road, is U s k , about three mi l e s dis tant . 
Severa l years ago a r ight-of-way 7,000 feet long was c leared for an a e r i a l t r a m w a y 
to connect the mine-workings w i t h the Skeena r iver , but cons t ruc t ion was not 
commenced. 

A vein , hereinaf ter referred to as N o . 1, outcrops at 1,200 feet e levat ion, in w h i c h 
bornite, chalcocite, and copper carbonates occur i n a qua r t z gangue. T h e l ine o f 
s t r ike of th is ve in i s S. 30° W . and the angle of i ts d ip 40 degrees towards N . 60° W . 
B o t h w a l l s are schistose for a short dis tance f rom the ve in . 

The re are also some outeroppings w h i c h indicate the occurrence o f a second ve in 
about 4 feet w i d e i n close p r o x i m i t y to tha t jus t referred to, but the second oue, i f 
continuous, w o u l d appear to have i ts l i ne of s t r ike S. 15° 10. and i ts d ip ve r t i ca l . 

A n adi t SO feet i n length has been d r i v e n a l o n g the s t r ike o f the N o . 1 ve in , 
in w h i c h two dis t inct faul ts occur, one 45 feet in f rom the por ta l , the second 73 feet 
in, both of which cut the vein . T h e first appears to have been a down-throw and 
has thrus t the ve in down about 6 feet, as i t was found below the floor of the adi t 
beyond the f au l t by s i n k i n g a w i n z e 12 feet deep. B e y o n d the second fau l t the 
vein has not been exposed, a l though, as a winze was only sunk 7 feet, i t is qui te 
possible that by s i n k i n g deeper the resul ts migh t prove sa t i s fac tory . 

A f t e r los ing the ore-body beyond the second fau l t a crosscut was d r iven into the 
d io r i t e country-Pock 00 feet- towards S. 00° E . A p p a r e n t l y th i s crosscut was made 
in the expectat ion of exposing the No . 2 vein , but, i f so, the work was abandoned 
before any definite resul ts were obtained. A sample typ ica l of the ore-body, but not 
to be considered as an average, a s sayed : G o l d , 0.S4 oz . ; s i lver , 11.0 oz . ; copper, 
S.O per cent. 

A b o u t 75 feet below the N o . 1. ad i t a second adi t had been d r iven , but could not 
be entered as the po r t a l had caved i n . M . C . K e n d a l , who had superintended the 
work, sa id that th is opening h a d been d r i v e n 130 feet in length i n a S. 15° E . 
d i rec t ion in d io r i t e country-rock, and that the locat ion of th i s adi t had been selected 
on the assumption that i t w o u l d expose the so-called N o . 2 vein , on w h i c h a w i n z e 
bad been sunk 15 feet deep, a l l in ore, near the p o r t a l of N o . 1 adit , but as th i s 
was filled up at th is t ime no examina t ion cou ld lie made. 

A t h i r d adi t is located 25 feet below N o . 2 and a l i t t l e to the west, in w h i c h is 
exposed a ve in IS inches wide fi l led w i t h the same charac ter of ore as is in the 
N o . 1 adi t . T h i s ve in has been d r i f t ed on for a dis tance of 50 feet; i ts l i ne of s t r ike 
is S. 15° E . and i ts d ip is at an angle of 45 degrees towards S. 75° W . T h e country-
rock f o r m i n g the w a l l s of this ve in has the same schistose s t ruc ture as the w a l l s of 
the N o . 1 vein , but, t a k i n g into cons idera t ion the angle of the d ip of the No . 1 vein , 
it appeared to be more l i k e l y that the ore-body exposed in N o . 3 adi t is a t h i r d ve in 
occu r r i ng independent of the other two, and is an ind ica t ion o f l en t i cu la r s t ructure 
i n the v e i n fo rmat ion . In ei ther case a survey, as w e l l as fu r the r work , is necessary 
i n order to solve the problem. Cons ide r ing tha t the general grade of the ore is so 
good, and that the ind ica t ions of an extensive ore-body are p romis ing , this proper ty 
has poss ibi l i t ies . 

T h i s group consists of the f o l l o w i n g mine ra l c l a i m s : T h e 
C o n t i n e n t a l Sunset, Continental, Sunrise, Morning, and Black Jack, owned by 

G r o u p . the H a m b l e t t Bros , and J . 1). W e l l s , of K i t s a l a s , a n d J . S. Cowper . 
o f Vancouver . T h i s proper ty is s i tua ted on the nor the rn slope of 

B o r n i t e mounta in on the south side of C h i m d e m a s h creek, about one mi le by t r a i l 
f rom the creek. T h e Black Jack a n d Morning c l a ims cover the souther ly por t ion of 
the area occupied by the group, and thei r boundar ies ex tend up the mountain-s ide 
nea r ly to the summit , or to an e levat ion of nea r ly 5,000 feet. T h e minera l out
eroppings exposed are located on the Continental m ine ra l c l a i m at an elevat ion o f 
3,000 feet. 

T w o f a i r l y deep open-cuts, one 47 feet long, the other 20 feet long, have been 
made, w i t h about 100 feet in te rven ing between the souther ly end of the longer or 
No. 1 cut a n d the no r the r ly end of the N o . 2 cut. I n each of these a clean-cut fissure-
vein, filled w i t i i qua r t z c a r r y i n g bornite, ehalcopyr i te , a n d i ron pyr i t e s has been 
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exposed, a l though i t is concealed by a rock-sl ide a long the 100 feet in te rvening 
between the ends of the open-cuts. B o t h the hanging and foot w a l l s are w e l l defined; 
the country-rock, be longing to the K i t s a l a s fo rmat ion , is d io r i t e and is s l i g h t l y 
schistose near the ore-body. 

The m a x i m u m w i d t h of the vein-f i l ler is at the no r the r ly end of the No . 1 open-
cut where i t reaches 3 feet, but towards the souther ly end of the cut, as w e l l as i n 
the N o . 2 cut, the ve in is na r rower , w i t h a m a x i m u m w i d t h of about 1 foot. Samples 
taken, w h i c h represented about a f a i r average f rom each of the open-cuts, assayed 
as f o l l o w s : N o . 1 open-cut: Gold , 0.08 oz . ; s i lver , 1.6 oz . ; copper. 1.0 per cent. 
No . 2 open-cut: G o l d , 0.04 oz . ; s i lver , 1.4 oz. ; copper, 4.1 per cent. 

A water-power of considerable capac i ty can be developed on C h i m d e m a s h creek, 
and. w h i l e there is no t i m b e r above the outeroppings, the supply of hemlock at lower 
levels is quite abundant . 

T h i s c l a i m is one of the ear l ies t locat ions i n the foot-hi l ls of 
M a b e l C l a i m , the B o r n i t e range, a n d is s i tua ted on the south side of Ch imde-

, mash creek about two miles above i t s mouth , and is at present 
owned by J . I). We l l s , of K i t s a l a s . I n 1S94 C a p t a i n M a d d e n , one of the pioneer 
placer-miners, drove a short ad i t into the bank of the creek on a qua r t z ledge, w h i c h 
is 18 inches wide where i t outcrops, at a s l i g h t l y h igher e l e v a t i o n ; t h i s ad i t h a d 
caved i n , so tha t an e x a m i n a t i o n was not prac t icable . A sample taken across the 
outcrop o f IS inches w i d e assayed only traces i n gold and s i lver . 

S T . C R O I X A N D L E G A T E C R E E K S . 

T h e mouth of St. C r o i x creek is s i tua ted on the east side of the Skeena r i v e r 
about five mi les above the mou th of C h i m d e m a s h c reek ; Legate creek is another 
t r ibu ta ry of the Skeena, w h i c h empties i n about five mi les above St . C r o i x creek. 

St. C r o i x creek is qui te large, a n d f a l l s about 3,000 feet i n the dis tance of eight 
miles between the headwaters and i ts mouth . T h e source of the creek is an extensive 
glacier fo rmed on the s u m m i t of a rugged, precipi tous range of mounta ins , some of 
the peaks of w h i c h reach an e levat ion of about 7,000 feet. T h i s range is the water
shed between St . C r o i x and Legate creeks, the l a s t named be ing much the longer, 
but w i t h less f a l l . 

T h e G r a n d T r u n k Pac i f ic R a i l w a y has a s ta t ion ca l l ed P i t t m a n on the opposite 
side of the Skeena f rom the mouth of St. C r o i x creek, but there is no ferry, the 
crossing being made by s m a l l boat or canoe; there i s no t r a i l on the east side of 
the Skeena above the mouth of Ch imdemash creek. 

T h e propert ies on Legate creek are reached f r o m Paci f ic S ta t ion , v i a G r a n d 
T r u n k Pacif ic , crossing near there i n a canoe, and f o l l o w i n g a poor t r a i l up the 
creek some fourteen miles . A n o t h e r route Is f rom the St. Croix group across the 
summit of a h i g h m o u n t a i n range a n d a glacier , a d is tance of about s i x miles . 
A l though there is no t r a i l here, the t r i p can be made w i t h o u t a n y great difficulty, 
except at ce r t a in stages of the year, w h e n the condi t ions on the g lac ie r are such 
as to endanger l i fe . W h e n the w r i t e r v i s i t ed St. C r o i x creek i t was not advisable 
to at tempt to t r ave l by tha t route. 

F r o m the most re l iab le i n fo rma t ion obtainable, i t was ascer ta ined that, w h i l e 
there were some good surface showings of such copper mine ra l s as eha lcopyr i te and 
bornite, and some outeroppings con ta in ing galena a n d i r o n pyr i tes , so v e r y l i t t l e 
work had been done i t was not sufficiently impor tan t to w a r r a n t spending the t ime 
required to m a k e the t r i p a r o u n d by the long route, w h i c h w o u l d have occupied at 
least s ix days, but i t is probable that the section is w e l l w o r t h sys temat ic prospect ing. 

T h i s group of c l a ims is s i tua ted about seven mi les up St. 
I n d e p e n d e n t C r o i x creek on the south side, and reached by t r a v e l l i n g over a 

G r o u p . good foot - t ra i l b u i l t a long the nor th bank of the creek. T h e North 
j Star, Copper King. Southern Cross, a n d Copper Queen m i n e r a l 

c la ims comprise the group, w h i c h is owned by J . D . Ross , S tan ley Ross , and C a r m e n 
Ross, of Vancouver , and H a r r y Jones, of P i t t m a n . T h e d i scovery post ou the North 
Star is located at an e levat ion of 3,360 feet, about a m i l e a n d a quar te r below the 

37 



head of St . C r o i x creek. A b o u t 100 feet south-easterly f rom this post m ine ra l out
eroppings occur i n w h a t appears to be an andesite. T h e m i n e r a l i z a t i o n is , for the 
most part , i r o n pyri tes , w i t h some galena, occur r ing apparen t ly as replacements i n 
the dyke , and as exposed covers a w i d t h o f about 5 feet. 

Some open-cuts have been made a long the apparent l ine of s t r ike i n a N . 20° W , 
d i rec t ion , but th is w o r k h a d not been c a r r i e d sufficiently deep to determine the d ip 
or the extent. A sample, t yp i ca l of the m i n e r a l i z e d body, a s sayed : G o l d , t r ace ; 
s i lver , 0.S oz . ; copper, 4 per cent. 

Other work done on the group consisted of two adi ts , one of w h i c h was d r iven 
on the Copper Queen a n d the other on the Copper King c l a i m , but i n nei ther of 
these was any m i n e r a l i z e d body exposed; both were d r i v e n as crosscuts i n the 
country-rock. 

T h i s group of m ine ra l c l a ims contains the Ruth, Jessie, St. 
St. C r o i x Group . Croix, and Spcedicell c la ims, owned by J . D . Ross , of Vancouver , 

and James B r o w n , of P i t t m a n , a n d is s i tua ted a t the head of St . 
C r o i x creek. T h e mine ra l outeroppings, so f a r found, occur on the St. Croix c l a i m , 
ve ry near the s u m m i t of the range of mounta ins tha t forms the d iv ide between 
St. C r o i x , Ch imdemash , a n d the headwaters of a t r i b u t a r y of Legate creek, at an 
e levat ion of 4,650 feet. 

Su r rounded by glaciers, but w i t h i ts s u m m i t bare of snow, a n igneous dyke 
stands out as a prominent , precipi tous bluff at an e levat ion of about 2,000 feet 
above the bed of St. C r o i x creek. T h e face of th i s dyke has been blas ted off for a 
w i d t h of 40 feet and to a depth of about 8 feet to prospect a series of fissures 
exposed on the surface. T h e face of the open-cut shows that the Assures i n the 
dyke have resul ted f rom shear ing movements ; they are Ave i n number, each about 
32 inches wide, h a v i n g thei r lines of s t r ike n e a r l y pa r a l l e l , but v a r y i n g f rom N . 10° 
E , to N . 15° W . , and w i t h the i r dips at v a r y i n g angles f r o m 20 degrees towards S. 
10° E . to 40 degrees towards N . 75° E . 

I n three of ti ie Assures bornite w i t h some chalcoci te represents the mine ra l i za 
t ion , wh i l e , i n the other two, i ron pyr i tes w i t h occas ional ly crys ta ls of galena in a 
quar tz gangue fills the fissures. T h e m i n e r a l i z a t i o n appears to be by replacement, 
A sample taken across 12 inches i n one v e i n a s sayed : G o l d , t r a c e ; s i lver , 16.6 oz . ; 
copper, S.4 per cent. A n o t h e r sample t aken across 12 inches i n another ve in 
assayed : G o l d , t r ace ; s i lver , 0.7 oz . ; copper, nil. I n the floor of the open-cut there 
were indica t ions tha t the ve in f r o m w h i c h the first-mentioned sample was taken was 
widen ing . 

T h e r e are some ind ica t ions of m i n e r a l i z a t i o n of the dyke rock between the 
fissures, but whether th i s i s sufficient to enr ich the ent i re w i d t h , o f the face of the 
open-cut across 40 feet to a commerc ia l va lue depends on so m a n y condi t ions that 
no op in ion can be expressed u n t i l a sys temat ic course of exper iments has been 
conducted.' 

T h i s m ine ra l c l a i m is the most easter ly of four c la ims, not 
R a i n b o w C l a i m , grouped, the others being named the Rambler, Excelsior, and 

Royal. These were s taked d u r i n g the summer of 1914 a n d are 
located south-wester ly f r o m the St. Croix g roup and south f rom and ad jo in ing the 
Independent group. T h e owners are H a r r y Jones, James B e l l , and James B r o w n , 
of P i t t m a n , and J . D . Boss , of Vancouver . T h e Rainbotv c l a i m , ad jo in ing the Jessie, 
one of the St. Croix group on the south-west, is the on ly one of the four on w h i c h 
any w o r k has been done or on w h i c h any discovery of copper-mineral outeroppings 
h a d been made up to the t ime of the examina t ion , on A u g u s t 26th, 1914, a l though 
there are outeroppings o f gossan or i r o n oxides on others w h i c h m a y l ead to the 
discovery of minera l s of commerc ia l value. 

T h e outeroppings on the Rainbow c l a i m are s i tua ted a t an e levat ion of 4,600 
feet, or about on the same leve l as the w o r k o n the St. Croix m i n e r a l c l a i m . These 
are composed o f n a r r o w s t r ingers of i ron- a n d copper-stained rock, w i t h some bornite 
and ehalcopyr i te i n the cleavage-planes of the igneous country-rock. Tho rough pros
pect ing and systemat ic work may lead to the discovery of an ore-body of commerc ia l 
va lue . 



F i l l d l e r C r e e k . 



T h i s m ine ra l c l a i m is s i tua ted about two miles wester ly f rom 
E a g l e ' s N e s t the Independent group, and on tiie west side of C a b i n creek, a 

C l a i m . t r i b u t a r y of St . C r o i x creek, at an e levat ion of 3,100 feet, and is 
owned by Pe te r L a u z o n , of P i t t m a n . A wide open-cut 1ms been 

made i n a vo lcan ic dyke rock at a point where the dyke is ve ry quartzose and 
considerably s tained f rom i r o n and copper minera l s . A n average sample across 
3 feet of the face of the open-cut, where apparen t ly the strongest m i n e r a l i z a t i o n 
h a d occurred, after being assayed, p roved to c a r r y on ly traces of go ld a n d s i lve r . 

These mine ra l c l a ims are s i tua ted on the N o r t h fork of C a b i n 
I r o n P o t a n d creek, and are owned by James B r o w n , of P i t t m a n , and J . I>. 
C o p p e r D o l l a r l ioss , of Vancouver . A t an e levat ion of about 2,400 feet a n d 

C l a i m s . c ross ing the bed of the creek there occurs a ledge about 25 feet 
wide of quartzose rock w i t h banded s t ructure . Its l ine of s t r ike 

is X . 30° W . and d ip ve r t i c a l . T h e hang ing-wal l is a greenstone-schist and foot-
w a l l an igneous dyke . A wide open-cut has been made to crosscut the ledge, a n d 
por t ions of i t a re sa id by the owners to y i e ld $4 a ton- i n gold, the w r i t e r d i d not 
take any samples, because such migh t be mis lead ing unless sys temat ica l ly taken, 
w h i c h was h a r d l y prac t icable d u r i n g the examination-. 

L O R N E C R E E K . 

T h i s creek flows into the Skeena r i v e r f rom the west near mile-post 130 on the 
G r a n d T r u n k Pac i f ic R a i l w a y , and has a h is tory , as na r r a t ed by Samuel Boo th , an 
old-t ime miuer , da t ing back to 18S4, when placer go ld was first discovered in the 
creek by H a r r y M e D a m e (after w h o m M c D a m e creek, Dense r ive r , is n a m e d ) . 
Since that t ime placer- a n d h y d r a u l i c - m i n i n g operat ions have been ca r r i ed on 
spasmodica l ly . D u r i n g the past summer four p lacer leases have been represented, 
as f o l l o w s : T w o by the D r y H i l l M i n i n g Company , one by Penrose, and one by the 
Hardsc rabb le M i n i n g Company . 

T h e m a j o r i t y of the stock i n th is company is owned by W i n . 
D r y H i l l M i n i n g Tur t l e , res ident manager, and Char l e s E . Burgess , of P r i nce 

C o . R u p e r t . T h e leases owned b y the company extend a long the 
north-east side of the creek, one m i l e up the ancient channel , 

s i tuated about a m i l e and a quar ter f rom the present channel , and ex tending from 
near the r a i l r o a d cross ing to the po in t of in tersect ion between the present and 
ancient channels. T h e bed-rock is a black, fine-grained carbonaceous, banded tuff. 

W o r k done previous to th i s year is represented by a p i t about 500 feet in length 
lip the o ld channel by about 30 feet wide at the lower end, and increas ing to about 
150 feet wide at the face where the gravel-bank is about ISO feet h igh . T h i s por t ion 
has a l l been w o r k e d out to the bed-rock, except a sma l l area i n the south-east corner. 

T h e extent of v i r g i n g round is about 3,700 feet i n length up the channel f rom 
the present face of the pi t by about 200 feet wide at the wides t por t ion between the 
r im- rock on each side. T h e " p a y " on bed-rock is enough to produce sa t i s fac tory 
results f rom h y d r a u l i c operat ions on a la rge scale, so f a r as cou ld be judged from 
an exper imenta l run . In the past operations were handicapped by an insufficient 
wa te r - supp ly ; th is is being Improved by const ruct ing a new flume two miles a n d a 
quar ter long, 5 feet wide by 3 feet h igh, to convey 1,800 miners ' inches of water 
f rom L o m e creek w i t h 350-foot head. About 1,200 feet of th i s flume had been 
completed i n Augus t , 1914. T h e lumber being used was cut on the g round by a 
s a w m i l l ins ta l l ed las t year, and M r . Tur t l e , the manager, expects to have the flume 
completed ready for next season's operations. 

T h i s lease adjoins the Dry Hill on i ts western boundary, at 
T h e P e n r o s e the point of intersect ion of the present and ancient channels, and 

L e a s e . extends for ha l f a mi le up the ancient channel on the south-west 
s ide of the present one. T h i s had been w o r k e d by M r . Penrose 

d u r i n g the past summer, but w o r k h a d been suspended a few days before the wr i t e r ' s 
v i s i t , and, as no one was then on the ground, da ta as to resul ts cou ld not be obtained. 



T h i s company owns the ground ad jo in ing the Penrose lease 
H a r d s c r a b b l e on the west. N o w o r k was being done at the t ime the proper ty 

M i n i n g C o . was v is i ted , but some prospect ing had been c a r r i e d on ear l i e r i n 
the season. 

F I D D L E R C R E E K . 

F i d d l e r creek is a t r i b u t a r y of the Skeena r ive r , flowing in f r o m the south-west 
at a point about two miles and a ha l f souther ly f r o m the mouth of L o m e creek. 

The re are seven mine ra l c l a ims a n d a f rac t ion conta ined in 
T h e B r e n t f o r d t i n s group, w h i c h is owned by J o h n B u r n s , J o h n W i l l i a m s , and 

G r o u p . R i e h a r d Doy le , of Doreen , the nearest s ta t ion to the proper ty on 
the G r a n d T r u n k Pacif ic R a i l w a y . T h e names of the c la ims are 

as f o l l o w s : T h e Brentford, Iledley, Fiddler, Josie, Nelson, ATbana, Royal Sovcrign. 
and Drumoo Fraction. T h e p roper ty is located on the south side of F i d d l e r creek 
about three mi les f rom the G r a n d T r u n k Pac i f ic t rack . D u r i n g the past season a 
good t r a i l has been constructed f r o m the ra i l road-br idge across F i d d l e r creek to the 
Hedley c l a i m , where a l l the w o r k has been done, at an e levat ion of about 950 feet. 

The re appears to have been qui te an extensive in t rus ion , of d ior i t e , poss ibly of 
sufficient extent to occupy the a rea covered by at least two, i f not more, of the 
claims conta ined i n the Brentford group. T h e country-rock in w h i c h th is in t rus ion 
occurs belongs to the H a z e l t o n format ion , and is fo r the most par t made up of tuffs, 
w i t h dark argi l laceous beds and bands a l te rna t ing . These are cons iderably a l te red 
near the contact of the i n t ru s ive mass i n w h i c h the ore-bearing veins on th i s 
proper ty occur. 

There are at least two d i s t inc t ore-bodies in the Brentford g r o u p ; bo th are 
fissure-veins i n d ior i te , h a v i n g the i r l ines of s t r ike p a r a l l e l to each o ther towards 
S. 50° W . , w i t h d ips a lmost ve r t i c a l . 

Development-work has been a l l performed on the Iledley c l a i m , and consists of 
an adi t d r i v e n on the N o . 1 or m a i n v e i n a distance of 75 feet, the open-cut to the 
por ta l of the adi t being about 25 feet long. T h e r e are a lso several open-cuts i n a 
S. 50° W . d i rec t ion f rom the a d i t on the outcropping of the same v e i n ; these cuts 
have been made on the steep mountain-s ide above t i ie ad i t level , a n d have sufficiently 
exposed the ve in i n several places to w a r r a n t the assumpt ion of i ts persistence for 
at least a dis tance of 600 feet, and to an e levat ion of 25 feet above the a d i t l eve l . 
There is, i n add i t ion to the above-described w o r k , a sha l low shaft sunk at a point 
50 feet lower than the adi t level , but th is has not reached rock i n p lace . T h e ad i t 
is closely t imbered , a n d i t was not possible to see the roof to measure the w i d t h of 
the ore-body; in the face the ore was 3 feet wide . I n the open-cuts the w i d t h of 
the ve in of ore was f r o m y2 foot to 4 feet. T h e outcropping is 60 feet above the 
adit level at the face of the dr i f t , and at the far thest po in t on the surface examined 
the e levat ion was 125 feet h igher t han the adi t l eve l . 

M r . B u r n s , one of the owners, s tated that outeroppings could be seen at in te rva l s 
for a f a r the r dis tance of about 2,000 feet when the snow was off the surface, but no 
work had been done, and the exposures were long distances apart . 

T h e fo l lowing l is t of assays shows the values obtained f r o m samples t aken by 
the wr i t e r , w h i c h represent the average of the vein-mat ter for the w i d t h s sampled 
at the points des ignated:— 

Location sampled. 
A S S A Y V A L U E S . 

Gold. Silver. Copper. 

On. Oz. Per Cent. 
0.07 4.4 0.4 
©.05 7.6 1.1 
0.04 4.2 mi. 

0.02 1.0 Nil. 

Trace 0.4 Nil. 
0.2 95.0 Trace. 
0.2 35.8 0.3 

F r o m foot-wall side, face of adit. 2 feet wide 
F r o m hanging-wall side, face of adit, 1 foot wide 
F r o m outcrop 40 feet above a'dit level, 18 inches wide . . . 
F r o m outcrop 60 feet above adit level, hanging-wall side, 

3 feet wide : 
F rom outcrop 60 feet above adit level, foot-wall side, 1 foot 

I wide 
F r o m outcrop 125 feet above adit level, 6 inches wide . . . 
F r o m dump at portal adit. N o . 10 vein, grab sample 
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T h e N o . 2 veiD, w h i c h occurs about 50 feet east f r o m the N o . 1 or m a i n vein , 
has been exposed i n a n a r r o w watercourse by a series o f prospect-holes, but the ore 
i n th is ve in , so f a r as proven, is ve ry na r row, v a r y i n g in w i d t h f r o m a s t reak of 
r u s ty decomposed m a t e r i a l to a w i d t h of 10 inches of ore. T h e fissure appears to be 
v e r y persistent as f a r as fo l lowed , a dis tance of about 200 feet up a v e r y steep 
mountain-side. A n average sample t aken across the outcrop where i t i s 10 inches 
wide a s sayed : G o l d , 0.08 oz . ; s i lver , 7.2 oz . ; copper, 0.8 per cent. 

T h i s group contains three mine ra l c la ims—the Boulder, Indi-
T h e F i d d l e r color, a n d Intrusive, owned by L . C . K n a u s s . T h e c la ims are 

G r o u p . s taked i n a l i ne f r o m north-east to south-west, the Boulder being 
the north-east c l a i m of the group, w i t h the other two c la ims 

s taked i n the order referred to, towards the south-west. T h e north-east end l ine of 
the Boulder c l a i m is about 2,000 feet south-westerly f r o m the north-west end l ine of 
the Josie c l a i m of the Brentford group, at about the same elevat ion, but on the 
opposite side of a t r i b u t a r y of F i d d l e r creek. 

T h e ore-body is exposed on ly on the Boulder c l a i m near the discovery post, at 
an e levat ion of 2,250 feet, and occurs as a bedded deposit, w i t h i ts d ip conformable 
to that of bedding-plan*es of the argi l laceous country-rock. T h e l ine of s t r ike of the 
v e i n is a p p r o x i m a t e l y S. 60° E . and the d ip is at an angle of 30 degrees towards 
N . 30° E . 

T h e ore is galena, i r o n pyri tes , ehalcopyri te , and some te t rahedr i t e i n a quar tz 
gangue. T h e w i d t h of the outeroppings v a r y f r o m 22 to 30 inches, and the ve in i s 
exposed i n severa l open-cuts for a dis tance of about 800 feet, s t a r t ing f r o m a point 
about 200 feet v e r t i c a l l y above the creek. 

F i v e samples were taken of these outeroppings, each one represent ing an average 
of the ore-body for the w i d t h sampled a n d at the^point designated. T h e f o l l o w i n g 
l i s t shows the values c a r r i e d by these:— 

Location sampled. 

A S S A Y V A L U E S . 

Location sampled. 

Gold. Silver. Copper. 

Oz. Oz. Per Cent. 
Taken across 12 inches at a point 200 feet from discovery 

0.4 2.3 Trace. 
Taken across 3 feet at a point about 70 feet from same 

0.25 1.4 Trace. 
Taken across 1 foot 10 inches wide at a point 62 feet 

2.48 7.6 3.4 
Taken across 2 feet wide at a point 49 feet from same 

1.96 8.9 O.S 
Taken across 1 foot 10 inches wide at a point 9 feet from 

1.43 5.2 0.6 

Ju s t no r th f r o m the discovery post on the Boulder c l a i m there occurs a wide, 
i n t ru s ive grani te dyke w h i c h apparen t ly h a d cut off the ore-body on the d ip , but 
prospect ing late in the summer at a point about 400 feet no r the r ly f rom the discovery 
post a n d about 150 feet l ower exposed a v e i n c a r r y i n g mine ra l s h a v i n g the same 
charac ter i s t ics as those i n the v e i n on the opposite side of the dyke, a n d also w i t h 
its l i ne of s t r ike a n d d ip conformable w i t h the s t r ike a n d d ip of that ve in , so that 
i t w o u l d appear that this las t named is the extension of the ve in . 

I n J u l y last, M a r t i n W e l s h , o f Spokane, bonded th i s group of c l a ims a n d com
menced development-work by d r i v i n g an adi t tha t i n October was 140 feet i n length. 
T h e p o r t a l of th i s adi t is. located near the d iscovery 'post of the Boulder c l a i m , 
immedia t e ly south f r o m the grani te dyke. T h e ore-body, w h i c h h a d been left i n 
the roof of the adi t , a p p a r e n t l y has a w i d t h v a r y i n g f r o m 2 to 4 feet for 60 feet i n 
f rom the por ta l , where i t becomes na r rower , the p inch appear ing to have been 
caused by an in t ru s ive grani te dyke, th rough w h i c h , however , a ve in appears to 
m a i n t a i n con t inu i ty fo r 20 feet to where the grani te dyke d i sappears ; there t h i s 
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vein widens to 18 inches, w h i c h w i d t h i t apparen t ly ma in ta ins for 30 feet to a w e l l -
defined f au l t wh ich -cu t s across the adi t . B e y o n d th i s f au l t and to the face of the 
adit , a dis tance of 30 feet, another fissure is exposed w h i c h , w h i l e cont inuous, i s 
only about 4 inches wide . A t a f ew points a long the ad i t fo r the first 60 feet the 
ore-body has been broken into above the roof to prove i t s con t inu i ty . 

Samples t aken represent ing averages of the w i d t h s sampled at the points 
designated assayed as f o l l o w s : — 

Location sampler!. 
A S S A Y V A L U E S . 

Gold. Silver. 

Oz. Oz. 
0.03 0.3 

0.02 ' 0.2 

0.32 2.5 

Taken across 4 inches at the face of the adit 
Taken across 10 inches immediately east from fault 110 feet from 

portal of adit 
Taken across IS inches at a point 25 feet east from fault 85 feet from 

portal of adit ". 

A rough compass survey showed tha t the ad i t , beyond a 'point about 60 feet i n 
f rom the por ta l , was not being d r i v e n i n a course conformable w i t h the l i n e of 
s t r ike of the ve in . F r o m this point the course is s l i g h t l y changed, so tha t the roof 
of the adit is p laced so m u c h below the o r ig ina l ore-body as to conceal i t completely 
and make i t appear as though cut off. T h e fissure fo l l owed f r o m tha t po in t appears 
to have no connect ion w i t h the m a i n fissure w h i c h outcrops at the surface. T h e 
supply of both t imber a n d wa te r for a l l purposes is p l en t i fu l . 

K I T S A L A S M O U N T A I N . 

So f a r as at present reported, no m i n e r a l c l a ims have been s taked on the west 
side of the Skeena r i v e r south f r o m K n a u s s moun ta in , s i tua ted a few mi les south 
f rom F i d d l e r creek, u n t i l L o w r i e creek, near the nor the rn spur of K i t s a l a s moun ta in , 
is reached, some seventeen mi les south f r o m F i d d l e r creek. 

T h i s group of m i n e r a l c l a ims consists of the Triune, Gold 
P o o r B o y G r o u p . Standard, Ella, a n d Poor Boy c la ims, owned by L . A . Moody , 

B i c h a r d L o w r i e , James G a l l , and James D a r b y , of Usk , a n d is 
s i tuated i n the foot-hi l ls of the nor the rn spur of K i t s a l a s moun ta in . On the Triune 
c l a i m an open-cut has been made i n a sheared zone i n d io r i t e country-rock at an 
e levat ion of 500 feet. I n th i s occas iona l ly cou ld be not iced k idneys of qua r t z con
ta in ing par t ic les of v i s ib l e free gold, a lso quar tz con ta in ing a l i t t l e borni te a n d 
s ta ined w i t h copper carbonates, but no evidences of the existence of an ore-body 
of commerc ia l va lue cou ld be found . 

On the Gold Standard c l a i m , ad jo in ing the Triune on the east, an open-cut i n a 
sheared zone i n d io r i t e country-rock 15 feet long, w i t h the face of the cut 12 feet 
deep, was e x a m i n e d ; th i s was made in to the side of the moun ta in at an e levat ion of 
about 800 feet, a n d showed a v e i n IS inches wide filled w i t h quar tz , s t r i k i n g east and 
west and d ipp ing to nor th , a sample f r o m w h i c h a s sayed : G o l d , 0.06 oz . ; s i lver , 
1.6 oz . ; copper, 0.3 per cent. 

A n o t h e r open-cut, also i n a sheared zone i n d ior i t e , about 200 feet west f rom 
the one ju s t re fe r red to, showed a v e i n filled w i t h q u a r t z ; th i s v e i n was 30 inches 
wide on the surface, but only a few inches wide i n the floor of the cut S feet below. 
Judg ing f rom a l l the su r round ing condit ions, i t is considered doubt fu l i f a n y com
merc ia l va lue cou ld be a t tached to the discoveries so f a r made on th i s group of 
c la ims, but fu r the r prospect iug m a y reveal better showings . 

T h i s group of m i n e r a l c l a ims inc ludes the Queen Ann, Cordil-
C o r d i l l e r a leva, Yellow Pearl, Gold Dust, Camille, and Gold Sentinel, owned 

G r o u p . by James D a r b y , of Usk , a n d J . D . W e l l s , of K i t s a l a s . T h e prop
e r ty was s taked d u r i n g the sp r ing of 1914, w h e n the finding of 

r i ch float led*to its d i s cove ry ; i t is s i tua ted about t w o mi le s a n d a h a l f sou ther ly 
f rom U s k Sta t ion , on the east slope of K i t s a l a s m o u n i a i n . A t an e levat ion o f 
700 feet a fissure-vein outcrops i n a d io r i t e country-rock. T h i s h a d been exposed 
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by a Series of open-cuts for a distance of about 500 feet a long i ts l i ne of s t r ike 
towards S. 30° W . , w i t h the d ip apparent ly nea r ly ve r t i c a l . The w i d t h of vein-
t i l l ing var ies f rom 1 to S feet, but whether the outeroppings are those of a continuous 
v e i n or of separate lenses a long a general l ine of s t r ike h a d not been determined. 

T h e minera l s i n th i s ve in are chiefly chalcoci te and borni te i n a quar tz gangue, 
i n w h i c h can be seen m a n y par t ic les of free gold, v i s ib le to the naked eye. T h e 
most n o r t h e r l y exposure of m i n e r a l is i n f a i r l y heavy t imber on the Queen Ann 
m i n e r a l c l a im, close to the d i v i d i n g l ine between tha t c l a i m and the Cordillera, 
w h i c h adjoins i t to the south-west. A t this point an open-cut 27 feet long by about 
S feet w i d e has been made. T h e N o . 2 open-cut is 25 feet d i s tan t towards S. 30° 
W . ; th is i s 10 feet long by about 8 feet wide . T h e N o . 3 open-cut is 75 feet d is tant 
i n the same d i rec t ion , w h i c h is also 10 feet long by about 8 feet wide . T h e N o . 4 
open-cut is 200 feet dis tant i n the same d i r e c t i o n ; th is is 15 feet long by about 8 
feet wide . N o . 5 open-cut is 25 feet d is tant i n the same d i r e c t i o n ; th is is 21 feet 
long by about 10 feet wide . N o . 6 open-cut is 100 feet d is tant i n the same di rec t ion ; 
th i s i s 21 feet long by 10 feet wide . T h e e levat ion between the N o . 1 and N o . 6 
open-cuts rises g radua l ly , the difference between the two points being about 100 
feet. 

T h e f o l l o w i n g l is t o f assays shows the values ca r r i ed by the samples t a k e n : — 

A S S A Y V A L U E S . 

Location sampled. 
Gold. Silver. Copper. 

Oz. 07,. Per Cent. 
Selected sample from No . 1 open-cut 0.3S 9.3 23.4 

0.4 3.S 7.1 
Shipping-ore from No, 2 open-cut, representing about 10 per 

0.7 8.9 10.0 
Shipping-ore from No . 1 open-cut, representing about 5 per 

0.36 9.5 21.1 

I n add i t ion to the outeroppings and w o r k refer red to, other mine ra l i z ed out
eroppings h a d been discovered on the moun ta in at a considerably greater elevat ion, 
w h i c h ind ica ted a series of ve ins l y i n g nea r ly p a r a l l e l to the l ine of open-cuts, but 
no w o r k b a d been done. F r o m a l l the ind ica t ions th i s group of m ine ra l c l a ims is 
ve ry promis ing , and i t shou ld be sys temat ica l ly prospected. 

T h i s group consists of the Old Timer, Fannie, Walker, a n d 
O l d T i m e r Dlgby m i n e r a l c la ims, owned by C . W . D . C l i f fo rd , J . W . Pat terson, 

G r o u p . a n d J . D . W e l l s , of K i t s a l a s . I t i s s i tua ted on the south-eastern 
slope of K i t s a l a s moun ta in about one m i l e west f r o m the Canyon , 

a n d i s reached by a foo t - t ra i l w h i c h branches off f rom the wagon-road connect ing 
the o ld v i l l age at the C a n y o n w i t h P h i l l i p s creek. 

A t an e levat ion of about 1,800 feet an open-cut has been made across an igneous 
dyke on the Walker c l a i m . T h i s cut is 24 feet long by about 8 feet wide and 12 
feet h i g h at the face. 

T h i s dyke is ve ry much f r a c t u r e d ; there i s considerable epidote and some 
ehalcopyr i te i n a quar tz gangue filling the fissures, w h i c h s t r ike near ly nor th and 
d ip v e r t i c a l l y . These fissures are na r row, the widest being 2 feet ; an average sample 
taken near the face of the open-cut, a s sayed : G o l d , 0.03 oz . ; s i lver , 0.8 oz . ; copper, 
3.4 per cent. T h e surface i s so h e a v i l y covered w i t h underbrush as to conceal a l l 
traces of any possible extension of the fissure a long the s t r ike . 

T h i s group consists of the Poor Aline, Copper King, North 
C o p p e r K i n g . Star, &nd Big Copper m i n e r a l c la ims, owned by Peter B r u s k and 

G r o u p . associates. T h e proper ty is s i tua ted on the south slope of K i t s a l a s 
moun ta in near the i i ead of P h i l l i p s creek, on the nor th side, and 

about five mi les west f rom K i t s a l a s canyon. I t is reached by an excel lent t r a i l up 
P h i l l i p s creek, w h i c h branches off f r o m the wagon-road f rom the C a n y o n at B r u s k ' s 
r anch . 



A t an e levat ion of about 1,900 feet, on tbe Copper King c l a i m , i n the bed of a 
branch of P h i l l i p s creek, there is a s t rong outcropping of qua r t z c a r r y i n g bornite, 
ehalcopyri te, a n d i r o n pyr i tes . I n an open-cut made i n the south-east bank of the 
branch creek, the w a l l s on each side of th i s ou tcropping are so w e l l defined as to 
indicate a clean-cut fissure i n an igneous rock. T h e l ine of s t r ike is N . 75° E . and 
the angle of d ip is 60 degrees towards the south-east. 

T h i s ve in is exposed along the s t r ike for a dis tance of SO feet, and has an 
average w i d t h between the w a l l s , i n c l u d i n g a few inches of gouge between each w a l l 
and the ore-body, of about 3 feet. A sample t aken represent ing about an average 
of the ve in a s sayed : G o l d , 0.1 oz . ; s i lver , 3.3 oz . ; copper, 12.S per cent. A selected 
sample a s sayed : G o l d , 0.03 oz . ; s i lver , 3.S oz . ; copper, 17.9 per cent. 

A vein , ve ry s i m i l a r to the one ju s t referred to, i s exposed i n another t r i bu t a ry 
of P h i l l i p s creek, s i tua ted about 1,000 feet d is tant t owards the east, on the Big 
Copper c l a i m , but a t a somewhat h igher elevat ion. O n th is ou tc ropp ing no w o r k 
has been done, and, as there are no rock exposures between the t w o creeks, i t was 
not possible to t race a n y re l a t ionsh ip between the two outeroppings . 

On the Copper King c l a i m , near the southern boundary- l ine a n d on the nor th 
bank of P h i l l i p s creek, an adi t ( N o . - l ) has been d r i v e n i n the sheared por t ion of an 
igneous rock, where some borni te occurs i n the fracture-planes. T h i s adi t is 42 feet 
long, 20 feet of w h i c h i s ' i n a N . 20° E . d i rec t ion, and the balance is N . 30° W . ; a 
winze has been sunk at the face 14 feet deep. A l i t t l e m i n e r a l occurs scattered 
through the count ry- rock i n the cleavage-planes of the f rac tures as w e l l as i n the 
sol id rock, but w i t h no defined wa l l s . 

A t a point about 50 feet h igher e levat ion t han the N o . 1 adi t a n d about 200 feet 
in a nor the r ly d i rec t ion , on the east bank of a t r i b u t a r y of P h i l l i p s creek, another 
ad i t ( N o . 2) has been d r iven 50 feet long in a N . 70° E . d i r e c t i o n ; a l so a w i n z e has 
been sunk 15 feet deep, but was f u l l of water . T h i s ad i t crosscuts an igneous dyke 
s l iowing lean m i n e r a l i z a t i o n as specks of eha lcopyr i te a n d born i t e v e r y s i m i l a r to 
the m i n e r a l i z a t i o n showing i n the N o . 1 adi t . N e a r the face of the N o . 2 ad i t a 
grani te dyke is exposed tha t apparen t ly cuts off the diorite." a n d fur ther w o r k was 
abandoned. A n average sample of the m i n e r a l i z e d d ior i te a s s a y e d : G o l d , t r ace ; 
s i lver , t r ace ; copper, 0.3 per cent. '. 

T h e supp ly of t imber is ample for a l l purposes ; the supply of wa te r i n P h i l l i p s 
creek is sufficient to f u r n i s h power to r u n m a c h i n e r y fo r a p lan t of considerable 
capaci ty . 

T h i s group is located one m i l e n o r t h f rom the Copper C i t y f e r r y 
V i r g i n i a G r o u p , on the west side o f the Skeena r iver , a n d contains the Virginia, 

Highland, and Erin m i n e r a l c la ims , owned by A . G . W a l k e r , of 
Copper C i t y . O n the Virginia c l a i m an adi t has been d r i v e n 15 feet under cover 
beyond an open-cut 15 feet long, into a body of i ron-s ta ined, ca lcareous qua r t z ca r ry 
ing some epidote, but, so f a r as at present exposed, no other 'm ine ra l s . A sample 
across 3 feet assayed only traces of go ld and s i lver a n d no copper. 

G R A N B Y B A Y , O B S E R V A T O R Y I N L E T . 

B y f a r the most impor tan t event tha t happened i n the h i s t o r y of the m i n i n g 
indus t ry in no r the rn B r i t i s h C o l u m b i a d u r i n g 1914 was the " b lowing- in " of the 
new sme l t i ng p lan t of the G r a n b y Conso l ida ted M i n i n g , Smel t ing , a n d P o w e r Co., 
L i m i t e d , at A n y o x , on G r a n b y bay, Observa tory inle t , about 120 mi les n o r t h f r o m 
P r ince Ruper t . T h e investment for the cons t ruc t ion of the smelter, power plant , 
machinery at the mines, development, e lec t r ic r a i l w a y , a n d bu i ld ings a t the smelter 
and m i n i n g camps aggregated $3,680,000 up to the t ime the smel ter was b l o w n in , 
d u r i n g M a r c h , 1914. 

T h e M i n i s t e r of M i n e s ' Repor t s fo r the years 1911 a n d 1913 conta ined a r t i c les 
descr ipt ive of the occurrence of the ore-bodies a n d of the p a r t i a l cons t ruc t ion of the 
plants , w r i t t e n by D o n a l d G . Forbes, M . E . , but the h i s t o r y of the proper ty , w h i c h 
is somewhat unusual , has not been mentioned, so a br ie f s u m m a r y w i l l be given i n 
th is report . 
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T h e o r i g i n a l m ine ra l c l a ims were located i n 1901 as the Ridden Creek group by 
M c M i l l a n , George Rudge , a n d H . B . F l e w i n , of P o r t S impson, and were descr ibed as 
being s i tua ted o n E k s w a n (Goose) bay, th i s name being changed to G r a n b y bay i n 
1914. I n 1902 the p roper ty was bonded for $40,000 to M . K . Rodgers , of Seatt le , as 
agent for the late M a r c u s D a l y , of Bu t t e , a n d some serious development-work 
performed, but, after M r . D a l y ' s death, i t was e x a m i n e d by H o r a c e V . W l n c h e l l ou 
behalf of the D a l y hei rs and a l l owed to rever t to the o r i g i n a l locators . 

I n 1905 a syndicate , fo rmed i n Vancouver , B . C . , by some of the o r ig ina l B r i t a n 
n i a Copper Syndicate , bonded the Hidden Creek group f r o m M c M i l l a n , Rudge , and 
F l e w i n , and expended about $25,000 i n development-work. 

I n 190S M . K . Rodgers aga in became interested i n the property , w h i c h he 
purchased for Thos . H u d g i n s , a banker of Bu t t e , a n d h imse l f fo r $135,000, and 
cont inued development-work on a larger scale u n t i l 1910, w h e n i t was so ld to the 
Granby Company , the purchase pr ice being reported at $500,000. 

T h e fo l lowing descr ip t ion of the geology is taken f rom the report of D o n a l d G . 
Forbes, M . E . , of V i c t o r i a , B . C . , on page 67 in the M i n i s t e r of M i n e s ' Repor t for 1911: 
" T h e rock fo rma t ion i n w h i c h the ore-bodies occur may be best described as an 
argi l laceous sch i s t ; i t has been subjected to ve ry considerable a l te ra t ion , a n d i n 
some places the fissile s t ruc ture of the a rg i l laceous bands has d isappeared and the 
rock appears to be massive. T h i s rock fo rma t ion can be t raced for several mi les 
a long the shore of the in le t to the adjacent is lands, and extends nea r ly to the 
summits of the mounta ins to the west of the property, where the Coas t grani tes 
are found. T h e ore-bodies are at some points cut by in t ru s ive dykes, but these 
dykes have no influence on the na ture of the ore, nor on i t s commerc ia l va lue ." 

I n the mines previous to J u l y , 1913, there h a d been done over 16,000 feet of 
underground development-work, exclus ive of d i a m o n d - d r i l l holes. S ince then a n d 
up to J u l y 1st, 1914, the underground deveiopment-work has been increased by a n 
addi t iona l 5,400 feet o f d r i f t s a n d raises, as w e l l as 6,400 feet of d i a m o n d - d r i l l 
bor ing. A s a resul t of th is la te r w o r k , ti ie boundar ies of the two m a i n ore-bodies 
have been w e l l defined above the 385-foot level to the surface, at 475 feet h igher 
elevation, on the ore-body k n o w n as the C a b i n B l u f f or N o . 1, and 515 feet h igher 
e levat ion on the M a m m o t h B l u f f o r N o . 2 ore-body. Leve l s have been_ opened at 
150 feet, 230 feet, 3S5 feet, 530 feet, 630 feet, 700 feet, a n d S00 feet above t ide-water . 
T h i s is the reverse f rom the usua l condit ions, because genera l ly the levels are 
measured f r o m the surface downwards . 

B o t h the Nos . 1 a n d 2 ore-bodies are e l l i p t i c a l i n p l an . T h e N o . 1 has the 
greatest length, being about 1,300 feet a long the s t r ike , w h i c h is s l i g h t l y east of 
nor th , the d ip being 05 degrees to the west. T h e N o . 2 ore-body has been proven 
to be nea r ly as long, w i t h a m a x i m u m w i d t h of about 200 feet. T h e s t r ike of th is 
ore-body is north-west and dip* at an angle of 45 degrees towards the north-east. 
The dis tance of ba r ren g round between the two ore-bodies on the surface is about 
150 feet, but on the 385-foot level the dis tance has increased to S00 feet. 

T h e tonnage of " o r e i n s i g h t " is es t imated at 9,503,000 tons, c a r r y i n g 2.2 per 
cent, copper and about 30 cents i n go ld and s i lve r to the ton. T h i s is su r rounded 
by a body of low-grade ore r u n n i n g 0.6 per cent, copper. In t h i s body the tonnage 
in sight is es t imated at 8,589,500 tons. "When the h i g h and low grade are considered 
together, i t gives an est imate of 1S,152,500 tons of 1.4-per cent, copper ore. 

Since the m i d d l e of M a r c h last, w h e n the smelter was first b l o w n in , u n t i l J u l y 
1st there h a d been shipped f rom the mines 77,377 tons of ore, c a r r y i n g 2.4 per cent, 
of copper to the ton. M o s t of th is ore w a s mined f r o m the N o . 1 ore-body from the 
stopes above the 530-foot level , only 8,470 tons f r o m the N o . 2 ore-body h a v i n g been 
shipped. 

O n J u l y 1st, 1914, there was 15,000 tons of broken ore i n the mine . D u r i n g the 
past season t w o en t i re ly new ore-bodies, N o . 3 and N o . 4, were d iscovered and 
explored. T h e y are of the same general type as the N o . 2 ore-body a n d i n the same 
minera l i zed area. T h e to ta l ore developed i n the two bodies is 1,407,500 tons, ca r ry
ing l . S per cent, o f copper. 
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- M i n i n g operat ions are being ca r r i ed on by three systems, as f o l l o w s : F i r s t , 
glory-hole f rom the surface on the 630-foot level on N o . 2 ore-body where that level 
comes to the surface on the south-wester ly slope of the M a m m o t h B l u f f ; second, 
T r e a d w e l l or shr inkage system of d r i v i n g dr i f t s a long the s t r ike of the ore, m a k i n g 
raises about 20 feet h igh for ore-chutes, w i t h GO feet between centres, through w h i c h 
on ly about one- third of the ore b roken down is d r a w n , the balance being left for 
footage for d r i l l s a n d m e n ; then s toping upwards on a n i nc l i ne i n a l l d i rec t ions 
f rom the tops of the raises the en t i re w i d t h of the ore-body, but l eav ing p i l l a r s 
across the ore-body f rom GO to 120 feet apar t a n d about 30 feet wide at the top, 
accord ing to the s t and ing qua l i t i es of the ground, w i t h in termedia te d r i f t s cut 
th rough the p i j l a r s connect ing t i ie stopes a long the s t r ike . T h i r d , the system 
fo l lowed i n the G r a n b y mines at Phoen ix , l o c a l l y termed " b e n c h i n g . " 

T h e arrangement for hand l ing ore is by a g r a v i t y system throughout , by chutes, 
specia l ly designed, f r o m the stopes to the 230-foot level , where the crushers are 
located, and f rom the crushers in to the ore-cars, each of 25 tons capac i ty on the 
150-foot level , whence i t is t ranspor ted to the ore-bins at the smelter on G r a n b y bay, 
one m i l e d is tant over a 3-foot gauge electr ic r a i l w a y l a i d w i t h 56-lb. r a i l s . 

T h e to ta l length of the electr ic r a i l r o a d m a i n l ine i s 3.22 miles , d i s t r ibu ted as 
f o l l o w s : " A " l ine on nea r ly level grade w i t h swi tchback, connect ing the mine 
w i t h the smel ter -yard , 7,013 feet i n l e n g t h ; " B " l i ne w i t h 2 per cent, grade, con
nect ing the w h a r f w i t h " A " line, 7,490 feet i n l eng th ; copper t r a ck w i t h 2% per
cent, grade, connect ing " B " l i ne w i t h the smelter, 1,516 feet i n length. Spur sidings 
aud ya rd - t r acks to ta l 2.36 miles, cons is t ing of s ine l te r -yard t racks , 2,626 feet ; ore 
a n d coke t racks on h i g h l ine, 2,753 feet ; charge t racks , 3,167 feet ; w h a r f t rack , 
1,710 feet ; s a w m i l l spur , 1,770 feet, storage s idings , 458 feet. The re are on the 
l ine of th is r a i l r o a d 1.95 miles of t res t le-work. 

T h e equipment consists of two 42-ton Ba ldwin -Wes t inghouse locomotives, twenty-
five hopper-bottom steel ore-cars, each of 25 tons capaci ty, as w e l l as the necessary 
flat cars for h a u l i n g f re ight f rom the docks to the smelter and mine. 

T h e w o r k s are on G r a n b y bay, an indenture i n the western shore of H a s t i n g * 
a r m , w h i c h , w i t h A l i c e a rm, merges in to Observatory iu le t . T h e B u r n i s t o n range of 
mountains , r i s i n g to an e leva t ion of 5,700 feet, separates Observa tory in le t f rom 
P o r t l a n d c a n a l ; ' t h e mines and reduct ion-works are on the eastern foot-hi l ls of this 
range. T h e sett lement i s ca l l ed A n y o x , and, being on deep water , i s - d i r e c t l y acces
sible to ocean-going steamers. The re are usua l ly two steamers that a r r i v e weekly 
f r o m Vancouver . 

T h e ore f rom the mines is weighed i n the 25-ton cars on a 40-foot, SO-ton-capacity 
t r ack-sca le ; thence is dumped into the ore-bins of <S,000 tons capaci ty , over the tops 
of w h i c h the t racks f r o m the mine are l a i d . F r o m the bottoms of these bins the 
ore is d r a w n in to charge cars r u n n i n g on a t r ack at a level 35 feet below the mine-
t rack . 

T h e furnaces, of w h i c h there are three, are 50 inches w i d e by 30 feet long, and 
are the regular type of rectangular , water- jacketed mat t ing-furnace made by the 
T r a y i o r IOngineering a n d M a n u f a c t u r i n g Company . T h e furnaces are p rov ided w i t h 
41

/i>-ineh tuyeres at 10-inch centres. T h e slag-tap is at the side. T h e converter-room 
is i n one end o f the m a i n smelter bu i ld ing , i n w h i c h are three converter-stands. T h e 
converters, of the Grea t F a l l s type, are 12 feet in d iameter . 

T h e downtakes f rom the furnaces a n d the flue f r o m the converter-hoods l ead 
into a large dust-chamber at the side of the m a i n smelter b u i l d i n g . F r o m the centre 
of the chamber the m a i n flue leads up the h i l l to the reinforced-concrete stack, 22 
feet i u d iameter by 153 feet h igh, the top of w h i c h is about 300 feet above the 
furnaces. 

T h e G r a n b y Company has secured f rom the B r i t i s h C o l u m b i a Government the 
r igh t to r ec l a im a large area of g round by filling i n w i t h s lag a sha l low-wate r area 
i n G r a n b y bay d i r ec t l y i n front of the smelter-site. T h u s is a convenient dumping-
ground for the s lag obtained, and as the dump grows the a rea of the company's new 
made l a n d w i l l g r a d u a l l y increase. 
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P o w e r i s generated at a hydro-electr ic p l an t on G r a n b y bay ju s t below the 
smelter-site. T h e wa te r of F a l l s creek has been impounded by a c r ib a n d rock-f i l led 
dam one m i l e back of the smel te r ; a 6-foot wooden-stave p ipe conveys the wa te r 
f rom the reservoi r to the P e l t o n wheels i n the power-house at an ava i l ab l e b e a d of 
400 feet. T h e power-house equipment includes two e lec t r ic generators of 938 k.v.a . , 
w i t h exc i t e r s ; t w o motor-generator sets of 300 k w . e a c h ; three Conne r sv i l l e blowers, 
w i t h Pe l ton buckets on fly-wheel of b lowers , w i t h a capac i ty of 48,000 cubic feet of 
free a i r a minute , suppl ied at 3 lb . p ressure ; and a N o r d b e r g blowing-engine, w i t h 
a capac i ty of 21,500 cubic feet of free a i r a m i n u t e a t a pressure of 16 l b . A 
X o r d b e r g compressor i s also i n s t a l l ed i n the bu i ld ing , w h i c h has a capac i ty o f 4,000 
cubic feet a minu te at 100 lb . pressure. T h e blowing-engine and compressor are 
p rov ided w i t h buckets on the fly-wheel, the same as the b lowers . 

T h e docks on G r a n b y bay a re 500 feet long by 50 feet wide , equipped w i t h three 
t r a v e l l i n g ore-bunkers for coke and ore. A concrete fire-proof store b u i l d i n g 117 
feet l ong by 60 feet wide , three stories h i g h is loca ted near the dock and is r u n as 
a complete depar tment store. One steamer, the " A m u r , " and s i x barges, are used 
i n the blister-copper, coke, a n d l ime-rock service. 

T h e smelter t own of A n y o x , owned by the G r a n b y Company , is b u i l t near the 
dock, and comprises a modern hotel , large recrea t ion-ha l l , hosp i ta l , seventy-five 
cottages, each con ta in ing ei ther three, five, or seven rooms, w i t h bath-room, a n d 
fu rn i shed w i t h e lectr ic l ights , wa te r and sewer connections. The re are three t runk-
l ine sewers, and w a t e r w o r k s system h a v i n g 60 l b . pressure to the inch , w i t h the 
necessary mains , fire-hydrants, a n d connections w i t h a l l the bu i ld ings . T h e streets 
are l a i d out sys t emat i ca l ly , w a l k s a n d roadways p lanked , and the streets w e l l 
l igh ted b y e lec t r ic arc- l ights . The re i s also a s a w m i l l a n d a b r i c k - m i l l loca ted on 
the ou t sk i r t s of the t o w n ; the fo rmer h a v i n g a d a i l y cu t t ing capac i ty of 25,000 feet 
board measure, a n d the la t te r a d a i l y p roduc ing capac i ty of 25,000 b r i cks . 

N e a r the mine the G r a n b y Company has b u i l t large bunk-houses a n d mess-houses, 
as w e l l as a number of residences s i m i l a r to those at A n y o x , a n d equipped w i t h the 
same modern conveniences; also a recrea t ion-hal l , superintendent 's office, and storage 
b u i l d i n g fo r supplies. T h e bunk-house i s t w o stories w i t h basement, the last 
mentioned being fu rn i shed w i t h shower-baths, d ry ing- room, a n d w i t h lockers fo r 
the men's clothes a r ranged along the w a l l s . T h e first o r g round floor i s d iv ided into 
separate rooms, but the upper floor is u n d i v i d e d and designated as the " bul l -pen," 
and is fu rn i shed w i t h cots. 

B O N A N Z A C R E E K . 

T h i s group of m i n e r a l c l a ims is s i tua ted on B o n a n z a creek, 
B o n a n z a G r o u p , w h i c h flows into G r a n b y bay f r o m the nor th-west about t w o mi les 

sou the r ly f r o m A n y o x . T h e G r a n b y C o m p a n y h a d been prospect
ing for severa l months p r i o r to J u l y last on th i s proper ty , a n d i n the a u t u m n of 
1914 was reported to have acqu i r ed i t . These m i n e r a l c l a ims W e r e amongst the 
ear l ie r loca t ions i n the d i s t r ic t , h a v i n g been s taked i n 1900, but u n t i l the G r a n b y 
Company began systemat ic prospect ing but l i t t l e serious a t tempt h a d been made as 
regards development-work, o w i n g to the l o w grade of the m i n e r a l contents of the 
wide body of schist, w h i c h contains numerous veinle ts filled w i t h qua r t z c a r r y i n g 
some i ron and ehalcopyri te . 

G L A C I E R C R E E K . 

T h i s group contains the Golconda, Golconda No. 1, Copper 
G o i c o n d a G r o u p . Consolidated. Blue Bird, Blue Bird Extension, a n d Blue Bird 

Extension No. 1, owned by D r . A . C. C r o o k a l l , A . W . G r a h a m , 
and P a t s y For res t , of Seatt le. T h i s proper ty is s i tua ted a long both sides of G l a c i e r 
creek, a s t ream flowing nea r ly p a r a l l e l w i t h the course of B o n a n z a creek, a n d empty
ing i n to G r a n b y bay about a m i l e sou ther ly f r o m the mou th of tha t creek. E x c e p t 
assessment-work, no serious a t t empt at development has been m a d e ; d u r i n g the past 
summer the c la ims were surveyed. 



T h e same belt of argi l laceous schists, i u w h i c h the ore ou the Hidden Creek 
mines occurs, extends on to a n d across G l a c i e r creek, as w e l l as up that creek some 
two mi les to the g lac ie r i n w h i c h the creek has i t s source. 

T h i s group contains the Copper Crown, Red Jacket, Red Wing 
R e d W i n g Frac., and Red Wing m i n e r a l c la ims, s taked by Joseph M c G r a t h 

G r o u p . i n 1909, when he found a ve ry la rge quan t i ty of float consis t ing 
of lumps a n d boulders of ehalcopyr i te , often c a r r y i n g S per cent, 

of copper m i x e d w i t h sl ide-rock f rom the steep mounta ins on the nor the rn side of 
the creek a t the foot of the g lac ier . T h i s p roper ty has been surveyed a n d C r o w n -
granted, but the w o r k done has been confined to the necessary a n n u a l assessments. 

T h e same belt of a rg i l laceous schist, common to the coun t ry su r round ing G r a n b y 
bay, w h i c h i n places i s a l t e red to mica-schis t , extends th rough the Red Wing group, 
but the igneous dykes found i n other por t ions of this zone are more numerous and 
extensive than elsewhere. 

T h e mine ra l i z ed areas i n the schist on th is group of c l a ims are of less extent 
than i s u s u a l l y found i n th is zone, but the values are more concentrated, occur r ing 
apparen t ly i n well-defined r ibs of v a r y i n g w id th s across the schis t r a the r t han as a 
m i n e r a l i z e d belt a long the l i n e of s t r ike of the s c h i s t 

Sufficient w o r k has not been done to demonstrate m a n y m a t e r i a l facts r ega rd ing 
the possible c o m m e r c i a l va lue of the property , but, i n any event, the m i n i n g a n d 
t ranspor ta t ion costs mus t be much h igher than on the G r a n b y Company ' s property, 
because of the g lac iers on the h igher levels w i t h i n the boundar ies of the g r o u p ; also 
because of the extreme danger f rom snow a n d rock slides, and the a t tendant difficulty 
of b u i l d i n g a camp near the mine-work ings unless a large ou t l ay of c ap i t a l was 
made to d r ive long adi t s at l o w levels, w i t h por ta l s beyond the routes of the sl ides. 

G I B S O N I S L A N D . 

T h i s i s a sma l l i s l a n d s i tua ted i n the nor the rn entrance to G r e n v i l l e channel , 
about t h i r t y miles south f rom P r i n c e Ruper t , a n d on the regula r route t rave l led by 
the Coast steamers w h i c h p l y between V i c t o r i a or V a n c o u v e r and P r i n c e Ruper t . 
T h e a rea contained i n the i s l a n d is about 640 acres. 

T h e rock fo rmat ions occur r ing on Gibson i s l a n d are c rys t a l l i ne l imestone, 
hornblende-schists, a n d d ior i te , classif ied by R . G . M c C o n n e l l , of the C a n a d i a n 
Geolog ica l Survey , as belonging to ihe P r i n c e R u p e r t fo rma t ion . A t the contact 
of the hornblende-schist a n d l imestone-outcroppings of copper mine ra l s i n a quar tz 
gangue were discovered some years ago and a group o f m i n e r a l c l a ims was located. 

T h e i s l a n d is w e l l suppl ied w i t h t imber , chiefly h e m l o c k ; the supply of wa te r i s 
f a i r l y good for domestic a n d m i n i n g purposes, but not for power , as the highest 
points on the i s l a n d only reach an e levat ion of about 100 feet above sea- level ; con
sequently the wa te r shed is inconsiderable , . and p u m p i n g w o u l d have to be adopted 
for concentra t ion purposes. 

T h i s group contains the Copper King, Wild Goose, Ophelia, 
W i l d G o o s e Standard, a n d Nellie m i n e r a l c la ims , owned by R o y C h r i s m a n , 

G r o u p . O t i s J . Benson, J . M c D o n a l d , George K e y e s , a n d F . B . St . A m o u r , 
o f P r i n c e Ruper t , B . C . A l o n g a r idge tha t traverses the Wild 

Goose and Ophelia m i n e r a l c la ims at an e levat ion of about 100 feet above sea-level, 
there occur several outeroppings made up of such mine ra l s as i r o n pyr i tes , ehal
copyri te , bornite, a l i t t l e ga lena and zinc-blende i n qua r t z gangue. These showings 
have a general N . 15° "W. l i n e of s t r ike , w i t h a ve r t i c a l d ip . T h e country-rock on 
the north-east boundary of th is m i n e r a l belt is hornblende-schist and on the south
west c rys t a l l i ne l imestone. 

F r o m the w o r k done a t the N o . 1 open-cut on the lVi7d Goose c l a i m , about 200 
feet south-east f rom tlte d i v i d i n g l ine-between tha t c l a i m and the Ophelia c l a i m , i t 
appears as though the m i n e r a l i z a t i o n h a d ihe s t ructure of a la rge lens a n d that this 
w o r k exposes the m a x i m u m w i d t h o f the mine ra l i z ed zone. 

T h e N o . 1 open-cut is about S feet deep for a length of 20 feet, then about 3 feet 
deep for a fu r the r length of 48 feet. T h i s crosscuts the zone, and a cross-section, 
commencing at ihe hornblende-schist w a l l on the foo t -wal l side, is as f o l l o w s : S feet 
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ore i n qua r t z gangue ; 4 feet ore m i x e d w i t h l imes tone ; 1 foot l imes tone ; 1 foot ore 
in quar tz gangue; 1 foot l imes tone ; 1 foot ore i n qua r t z gangue ; 1 foot l imes tone; 
5 feet ore i n quar tz gangue; 38 feet covered w i t h g rave l con ta in ing some nodules of 
o re ; 10 feet ore i n quar tz gangue ; fo l lowed by c rys t a l l i ne l imestone on the south
west boundary, w h i c h is apparen t ly the permanent hang ing-wa l l . A sample t aken 
from the open-cut by the w r i t e r across the S-foot ore-body a s s a y e d : G o l d , 0.02 oz . ; 
s i lver , 3 oz . ; copper G.3 per cent. 

I n a S. 15" B . d i rec t ion f rom the N o . 1 open-cut, a n d also on the Wild Goose 
c la im, there are four more open-cuts, and an adi t In a distance of about 300 feet. 
I n a l l of these the m i n e r a l i z a t i o n i s very s i m i l a r to tha t i n the N o . 1 open-cut, but 
the w i d t h a n d values appear to g r a d u a l l y decrease. 

I n a N . 15° W . d i rec t ion f rom the N o . 1 open-cut, and on the Ophelia c l a i m , 
there are five open-cuts; i n these the w i d t h of the mine ra l i z ed zone appears to be 
about the same as i n the N o . 1 open-cut, and, j u d g i n g f r o m appearances, the values 
are about the same, but no samples were taken for assay, as i t was h a r d l y p r a c t i 
cable to sys temat ica l ly sample the ent i re ore-body unless considerable w o r k was done 
c lear ing out each open-cut. 

Three d i a m o n d - d r i l l holes h a d been bored i n 1913, but these were a l l located 
several feet f rom the ore-body on the foot -wal l side, a n d apparen t ly po in ted a w a y 
from the ore-body ra the r than at an angle w h i c h w o u l d intersect i t , unless the d ip 
changes, of w h i c h there does not appear to be a n y ind i ca t i on . 

On the Copper King m i n e r a l c l a im, ad jo in ing the Wild Goose o n the south-east, 
there i s an outcrop of borni te and ehalcopyr i te m i x e d w i t h l imestone on w h i c h no 
work had been done. F r o m this a sample t aken as represent ing a f a i r average 
assayed: G o l d , t r ace ; s i lver , 2 oz . ; copper, 1.6 per cent. 

P I T T I S L A N D . 

T h i s i s l and is s i tua ted about five mi les south-east f rom Gibson i s l and , a n d i t was 
v i s i t ed because of i n fo rma t ion that i t conta ined an extensive deposit of magnet ic 
i ron ore. T h i s was found on a point on the nor th end of the i s l a n d near S tuar t ' s 
anchorage, where there i s a bluff 50 feet h i g h by about 50 feet wide , made up 
of p r a c t i c a l l y s o l i d i r o n ore, occu r r i ng In a hornblende-schist count ry- rock. T h e 
apparent l i ne of s t r ike was fo l lowed towards the south-east for about 300 feet, and 
the same charac ter of ore found exposed i n a series of several trenches, some of 
w h i c h crosscut the ore-body for about 30 feet, A sample t aken a s sayed : I ron , 59.1 
per cent . ; su lphur , nil; phosphorus, trace. 
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Mineral Resources of Queen Charlotte Islands. 

REPORT B Y W . M . B B E W E B , M . E . 

G R A H A M I S L A N D . 

D u r i n g a por t ion of the month of Augus t , 1914, the w r i t e r was engaged i n 
m a k i n g an examina t ion of that por t ion of G r a h a m i s l and k n o w n as the Y a k o u n coal
fields. T h e earl iest report of these coalfields was pub l i shed i n the A n n u a l Repor t 
of C a n a d i a n Geologica l S u r r e y , 1873, by James R i c h a r d s o n . T h e nex t report was 
made by the late D r . George M . D a w s o n , a n d pub l i shed i n the C a n a d i a n Geologica l 
S u r v e y Repor t fo r 1878. I n the B r i t i s h C o l u m b i a M i n i s t e r o f Mines ' R e p o r t for 
1902 there is a descr ip t ion of an examina t ion made by D r . T . P . M a r s h a l l , F . C . S . 
In the A n n u a l Repor t of C a n a d i a n Geologica l Su rvey 1004, D r . W . E l l s describes 
th is d is t r ic t , a n d the S u m m a r y Repor t of C a n a d i a n Geologica l S u r v e y for 1912 con
ta ins a descr ip t ion by Chas . H . Clapp , a member of the Geo log ica l Survey.* 

D u r i n g the e x a m i n a t i o n made las t summer, the w r i t e r met Professor M i l n o r 
Roberts , D e a n of the School of Mines of the U n i v e r s i t y of the State of Wash ing ton , 
and L iv ings tone Woernecke, h is assistant, who were conduct ing d r i l l i n g operations, 
doing other exp lo ra to ry w o r k , a n d m a k i n g a topographica l and geological survey of 
the coalfields i n the interests of the I m p e r i a l T r u s t C o m p a n y of N e w Y o r k , the 
present owners of the W i l s o n a n d Rober t son tracts, con ta in ing some 20,000 acres, 
located nea r ly fifty years ago as coa l lauds. T h e w r i t e r is very much indebted to 
these gentlemen, not o n l y fo r ve ry efficient assistance i n his examina t ion , but also 
for generous hosp i t a l i t y d u r i n g his v i s i t . 

T h e r e are two routes by w h i c h the t rave l le r can reach the Y a k o u n coalf ie lds; 
one is f rom P o r t Clements , s i tua ted near the mouth of Y a k o u n r ive r , at the south
east end of Masse t i n l e t ; the other route i s f rom Skidegate inlet, the channel w h i c h 
d iv ides G r a h a m f rom Moresby i s land , s i tua ted to the south. 

B y the first-mentioned route the t r ip can be made by ei ther po l ing a canoe up 
the Y a k o u n r iver , a distance of about t h i r t y miles , to the mouth of W i l s o n creek 
near the nor thern boundary of the coalfields a n d about a m i l e f r o m C a m p W i l s o n , 
or by w a l k i n g a long the Government t r a i l , w h i c h connects P o r t Clements w i t h C a m p 
W i l s o n , the m a i n camp i n the coalf ie lds; the dis tance by th i s t r a i l is about the same 
as by the r i ve r . 

B y the a l te rna t ive route the t r i p is made by boat f r o m Skidegate v i l l age to the 
mouth of H o n n a r iver , w h i c h empties into B e a r s k i n bay, Skidegate i n l e t ; thence by 
Government t r a i l to Camps Rober tson and W i l s o n , the dis tance being about twenty-
mi les. 

Cons idered f rom a t r anspor t a t ion s tandpoint , there has a l r eady been a r a i l r o a d 
char te r obtained by W . H . A r m s t r o n g , of Vancouver , p r o v i d i n g fo r the cons t ruc t ion 
of a r o a d f r o m a safe harbour near L e n a i s l and , on Skidegate inle t , n o r t h e r l y to 
Y a k o u n lake, at the head of the Y a k o u n r i v e r ; thence down the r i v e r to Masset , 
where there is a good harbour . B y th is route few engineer ing difficulties w o u l d be 
encountered; a n easy grade could be secured most of the distance, a n d a section of 
count ry w o u l d be opened for development, a po r t i on of w h i c h has a l ready been t aken 
up by pre-emptors, many of whom are doing good w o r k i n i m p r o v i n g thei r l and . 

A n o t h e r and shorter route by w h i c h a r a i l r o a d could be constructed wi thou t 
much difficulty w o u l d be to s ta r t f rom Y a k o u n bay, at the head of R e n n e l sound, on 
the west coast of G r a h a m i s l a n d ; thence across a summit , at an e levat ion of about 
000 feet between the bay and Y a k o u n lake , a dis tance of about four m i l e s ; thence 
s k i r t a round the west a n d nor th s ide of Y a k o u n lake , and f rom there fo l l ow a long 

* N O T E . — S i n c e t h i s r epor t was w r i t t e n the S u m m a r y Repor t , 1013 , of Geo log i ca l Su rvey 
has heen pub l i shed , c o n t a i n i n g a repor t on these coalf ields by J . B . M a c K e n z i e . 
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the west bank o f the Y a k o u n r i v e r to the nor th end of the coalfields near the mouth 
of W i l s o n creek and about one m i l e west f rom C a m p W i l s o n . T h i s route, a l though 
much shorter, wou ld f a i l to open up as great an area of a g r i c u l t u r a l l a n d unless 
construct ion was cont inued to Masse t v i l lage , as the west coast of G r a h a m i s l and is 
general ly mounta inous . 

C a m p W i l s o n is s i tua ted on W i l s o n creek, w h i c h flows f rom 
C a m p W i l s o n , the south-east into the Y a k o u n r i v e r about ten miles below Y a k o u n 

lake , the source of the r ive r . So fa r as i s at present k n o w n , the 
nor thern boundary of the Cretaceous coal-measures is on ly a compara t ive ly shor t 
distance f r o m C a m p W i l s o n ; In fact, dr i l l -holes tha t have been bored about five 
miles nor th f rom the camp have exposed on ly igneous rocks . 

T h e seam on w h i c h development-work has been done is k n o w n as the W i l s o n 
seam, w h i c h is u n d e r l a i n by 0 inches o f good f ireclay, f r o m w h i c h M i l n o r Rober t s 
reports that he has made in the labora tory , a good qua l i ty of f i rebrick. 

T h e coal-measures are found occupying a s y n c l i n a l t rough, the l i n e of s t r ike of 
the a x i s of w h i c h is about S. 10-20° E . T h e boundar ies of th i s sync l ine h a d not 
been determined at the t ime of the wr i t e r ' s v is i t , ne i ther h a d the extent of the areas 
under la in by coal been f u l l y demonstrated, but d r i l l i n g operat ions w i t h t w o d iamond-
d r i l l s were being energet ical ly ca r r i ed on. T w o series of holes are being bored, one 
series on the dip, the other on the s t r ike of the seam. 

I n his report , C . H . C l a p p refers to th is coalf ield as f o l l o w s : " A t C a m p W i l s o n 
the most p romis ing of the coal-seams of G r a h a m i s l a n d has been opened up by a 
smal l amount of development-work. T h e measures associated w i t h the coal-seam, 
w h i c h has a m a x i m u m thickness of nea r ly 17 feet, a re a roof of greenish-grey pebbly 
sandstone a n d conglomerate, a n d a floor of coarse bluish-green sandstone 30 feet 
th ick o v e r l y i n g carbonaceous sandy shale ." 

D u r i n g the past summer there has been some prospecting—open-cuts and trenches 
made on outeroppings of coal designated as the S k i d Creek seam. S k i d creek is 
a sma l l t r i b u t a r y of the Y a k o u n r ive r , empty ing in to i t about one m i l e nor th f rom 
the mouth of W i l s o n creek and flowing p a r a l l e l to the las t -named creek. T h e l ino 
of s t r ike of th is seam is N . 30° W . and the d ip is at an angle of 70 degrees towards 
S. 60° W . F r o m n ine open-cuts made a long the l ine of s t r ike , at in te rva ls , for a 
distance of 750 feet, the con t inu i ty of the coal has been determined, but up to the 
t ime of the wr i t e r ' s v i s i t i n A u g u s t no one seam h a d been found of commerc i a l va lue , 
because, w h i l e the occurrence is made up of a series of four n a r r o w seams of coal 
i n a to ta l thickness of 10 feet of coal-measures, the th ickes t seam is the lowest one, 
and this is on ly 15 inches of clean coal . 

T h i s series of coal-seams apparen t ly represents a d i s t inc t occurrence, as ihe l ine 
of s t r ike i s several degrees more wes te r ly t ha n tha t of the AVilson seam, and the d ip 
of the measures is towards the opposite d i r ec t i on f rom the d ip of tha t seam. I t 
wou ld appear as though probably a n a r r o w an t i c l i na l f o l d occur red between the 
two seams, a n d tha t the S k i d Creek seam occupied a s y n c l i n a l t rough nea r ly p a r a l l e l 
to the one occupied by the W i l s o n scam. 

T h e development-work on the W i l s o n seam consisted of Nos . 1, 2, and 3 w o r k i n g 
openings, t w o sha l low pits , a n d five d i amond-d r i l l holes. O n the S k i d Creek seam 
the development-work consisted of a series of open-cuts and trenches, exposing coal 
along the l ine of s t r ike . 

T h e N o . 1 w o r k i n g opening on the W i l s o n seam is s i tua ted on the east s ide of 
W i l s o n creek, a n d consists of an ad i t d r i v e n a long the coal-seam 54 feet in length, 
a shaft suuk 26 feet to connect w i t h a w i n z e 14 feet deep, sunk near the por ta l , f rom 
the bottom of w h i c h a lower level has been opened and d r i f t s r un , t o t a l l i n g 50 feet 
i n length, w h o l l y in coal , w i t h the m a x i m u m th ickness of 10 feet at the nor thern 
face of the dr i f t , but p i n c h i n g to about 5 feet at the southern face. The re is a 
sandstone-parting i n the seam a few inches i n thickness , a n d on the l ower level the 
seam is b roken by a sma l l ob l ique ly t ransverse f au l t . F r o m a commerc i a l stand
point the th ickness of c lean workab le coal i s between 9 a n d 10 feet fo r about 20 
feet a long the n o r t h d r i f t on the l ower level , commencing at a po in t 10 feet n o r t h 
f rom the winze a n d con t inu ing to the n o r t h face ; towards the south the seam 
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pinches, so that, i n the dr i f t , the workab le clean coal o n l y averages between 4 a n d 
5 feet th ick . T h e l ine of s t r ike of the W i l s o n seam is N . 10° W . ; the d ip var ies 
f r o m 60 to 80 degrees towards N . SO" E . 

D u r i n g the w r i t e r ' s v i s i t the lower level a t the N o . 1 opening on the W i l s o n 
seam was uuwatered, a n d he had a good oppor tun i ty to examine the coal-seam in situ. 
T h e fue l used at the d i a m o n d - d r i l l p lants on the p roper ty i s the product f rom the 
W i l s o n seam as mined f rom the upper and lower levels at the N o . 1 opening, but, 
as the quan t i ty of coal requ i red is compara t ive ly sma l l , m i n i n g operat ions are ca r r i ed 
on i n propor t ion to the demand, hence the reason w h y the w o r k i n g s were f u l l of 
water . 

T h e coal f r o m th i s seam is excel lent fo r p roduc ing steam, a fact p a r t i c u l a r l y 
not iced by the w r i t e r d u r i n g h i s v i s i t , w h i c h was p r a c t i c a l l y demonstrated by the 
results shown i n both the d i amond-d r i l l p lants . 

T h e cok ing qual i t ies of the W i l s o n seam are good, so fa r as shown by the results 
f r o m l abora to ry tests made by M i l n o r Rober ts . T h e percentage of coke conta ined i n 
the coal i s reported f rom these tests to be 60 per cent, f r o m unwashed coal , w i t h a 
percentage of 1S.07 of p i n k ash i n the coke. 

T h e N o . 2 w o r k i n g opening, or Fe rguson cut, as i t is cal led, is s i tuated 400 feet 
south-east f r o m the N o . 1 opening, but on the west side of W i l s o n creek. T h i s 
opening consists of a long open-cut and a slope sunk on the coal-seam, w h i c h is 
apparen t ly the extension of the W i l s o n seam, as the l ine of s t r ike and d ip correspond 
w i t h those at the N o . 1 opening. T h e underground po r t i on of the slope could not be 
examined, as i t was f u l l o f water , but the w r i t e r was in fo rmed by Rober t s and 
Woernecke that the coal-seam had about the same charac te r i s t i cs as were found at 
the N o . 1 opening, but tha t i n the nor thern end of the dr i f t , where the coal was 13 
feet th ick , i t was somewhat crushed by the occurrence of a f au l t . On the opposite 
side of th is f au l t the seam is on ly 4 feet th ick , but i n the N o . 3 d i a m o n d - d r i l l hole, 
about 300 feet souther ly f rom the N o . 2 opening, the seam- was aga in cut at a depth 
of 156 feet, a n d showed a thickness of 13 feet. 

T h e N o . 3 w o r k i n g opening is an adit , w i t h i ts p o r t a l s i tua ted about 75 feet i n 
a north-west d i rec t ion f r o m the N o . 1 opening. T h e course of the N o . 3 ad i t is 
north-east, i ts length is 75 feet, a n d the W i l s o n coal-seam is reported to be exposed 
at the face, but th is ad i t was i n such bad cond i t ion f r o m c a v i n g that an examina
t ion was impossible . 

I n Nos . 1 and 2 of the d i amond-d r i l l holes a seam of coal was bored through, 
a n d gas was encountered i n both. T h i s gas was s t ruck at a depth of 600 feet i n the 
N o . 1 dr i l l -ho le , s i tua ted on W i l s o n creek about 000 feet south-easterly f rom the N o . 
I w o r k i n g opening, a n d burned th rough one entire n ight . Gas was also s t ruck at 
a depth of 300 feet i n the N o . 2 dr i l l -ho le , w h i c h is also s i tua ted on W i l s o n creek 
about COO feet south-easterly f rom N o . 1 d r i l l -ho le , a n d burned so s t rongly as to 
endanger the dr i l l -house. 

A seam of coal between 3 and 4 feet t h i ck was bored th rough i n the N o . 1 
d r i l l -ho le at a depth of 344 feet ; a n d i n the N o . 2 d r i l l -ho le a seam 5 feet t h i c k 
was bored through at a depth o f 173 feet. 

A cross-section of the W i l s o n coal-seam at the N o . 1 w o r k i n g opening, taken 
across 18 feet near the face of the d r i f t ou the lower level , r ead ing f rom the surface 
down, is as fol lows:-— 

Roof, h a r d grey conglomerate w i t h pebbles w e l l rounded, 40 per cent, of rock. 

F t . i n . 
H a r d b rown shale -. 0 1 
C o a l , bony 0 8 
Use fu l coal 4 0 
C l e a n coal 7 3 
B r o w n and black coa ly shale 0 3% 
B o n y coal 0 2 
H a r d b r o w n shale 0 1 U 

Carried forward 12 7 
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F t in. 
Brought forward 12 7 

Whi t i sh -g rey , coarse argi l laceous sandstone w i t h coa ly specks 0 • 5 
Coa l , broken by fau l t ing , s l i gh t ly bony 0 10 
C o a l 0 4 
Coa l , s l i g h t l y bony 0 4 
C o a l 0 2 
B r o w n c l ay shale • 0 OV2 

C o a l 0 5 
Green c l ay shale 0 0% 
Coa l 0 S 
H a r d b rown bone : 0 2 
C o a l 0 1 
H a r d b rown c l ay bone 0 1 
Soft b rown c l ay bone 0 2 
C o a l c rushed and broken, w i t h bone 1 2 
Bedded calc i te v e i n 0 OVa 
C o a l , bony 0 1 
V e r y h a r d b r o w n bone 0 3 
Bedded calc i te ve in 0 0 % 
Soft wh i t e p las t ic g r a n u l a r c lay , l en t icu la r , 0 i n . to 6 i n . , no 

rootlets i n i t , and does not appear to be t y p i c a l under c l a y 0 0 % 

T o t a l . . . 1 7 IOV2 

N o samples of the coal a t C a m p W i l s o n were taken by the w r i t e r , as the seam 
had been thoroughly sampled by Char l e s H . C lapp , a n d the f o l l o w i n g analyses 
publ i shed i n the S u m m a r y R e p o r t of C a n a d i a n Geolog ica l Survey , 1912:— 

" P r o x i m a t e ana lys i s— r e r C e n t 

" W a t e r 2 .44 
" V o l a t i l e combust ible mat te r 35 .90 * 
" F i x e d carbon 4S.64 
" A s h 12.9G 

100.00 

" C o k e • 61.60 
" I ts character , A r m , coherent. 
" F u e l r a t i o 1.35 
" S p l i t vo l a t i l e ra t io 3.26 

" U l t i m a t e analysis—• 
" C a r b o n 7 0 . 0 
" H y d r o g e n 4 . S 
" N i t r o g e n j 9 > 5 

" Oxygen j 
" S u l p h u r 0 .8 
" M o i s t u r e 2 .0 
" A s h 14 .3 
" C a r b o n hydrogen ra t io 14 .0 

" T h e other ava i lab le analyses o f the C a m p W i l s o n coal are as fo l lows :— 
Ter Cent. Per Cent Per Cent. Ter Cent. 

" W a t e r 2.G5 1.06 2 .47 1.91 
" V o l a t i l e combust ible mat te r . . 3S.19 43 .4S 35 .25 35.24 
" F i x e d carbon 53.73 40.01 59.36 59.39 
" A s h 5.43 9.45 2 .92 3.40 

100.00 100.00 100.00 100.00 
(Firm, Coherent Coke.) (Non-friable 

Coke.) 
" F u e l ra t io 1.41 1.00 1.6S 1.68** 
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A s the w r i t e r was in formed by M i h i o r Rober t s that the camp 
C a m p a t C a m p Rober t son was closed fo r the season, the openings f u l l 

R o b e r t s o n . o f water , and no th ing could be learned wi thou t the a i d of a guide, 
as w e l l as a force of men to unwate r the work ings , the w r i t e r d i d 

not v i s i t that camp, w h i c h i s about eight miles i n a sou ther ly d i rec t ion f rom C a m p 
W i l s o n , 

T h e Rober tson coalfield forms a por t ion of the hold ings acquired by the I m p e r i a l 
T r u s t Company of N e w Y o r k . T h e field h a d been tho rough ly e x a m i n e d for that 
company by Professor M i l n o r Rober t s d u r i n g 1913, and h a d also been reported on 
by Chas . H . C lapp , of the C a n a d i a n Geologica l Survey , i n the S u m m a r y R e p o r t for 
1912. F r o m these sources the wr i t e r , who has also been fu rn i shed w i t h a l l the 
p lans a n d sections by M i n o r Rober ts , has gleaned the f o l l o w i n g i n f o r m a t i o n : — 

T h e coal-measures i n the v i c i n i t y of C a m p Rober t son consist chiefly of green, 
v e r y fine to coarse-grained sandstones, i n places argi l laceous, composed of the 
mechan ica l l y d i s in tegra ted det r i tus f r o m the V a n c o u v e r volcanics a n d sandy con
glomerates. Some of the beds are carbonaceous, a n d coaly lenses a n d tree-trunk 
impress ions are common. T h e rocks are g rea t ly deformed and cut by numerous 
dykes of daci te and andesite porphyr i t e . I t appears that the general s t ructure i n 
the immediate v i c i n i t y is a n a r r o w syncl ine , s t r i k i n g about N . 40" W . , and p i tch ing , 
and perhaps widening , to the south-east. I n the v i c i n i t y of C a m p Rober t son the 
w i d t h of the syncl ine u n d e r l a i n by the h o r i z o n of the coal-seams is probably less 
t h a n 1,000 feet. 

T h e f o l l o w i n g analyses of the coal f rom the C a m p Rober t son seams are taken 
f rom Clapp ' s r epor t :— 

P e r Q u i t . T e r Cent . P e r C e n t 
" W a t e r O.SO 1.33 1.20 
" V o l a t i l e combust ible mat ter 23.27 35.25 29.13 
" F i x e d carbon 51.39 42.57 47 .52 
" A s h -. 24.54 20.85 22.15 

100.00 100.00 100.00 
(Firm, Coherent Coke.) 

" F u e l r a t i o 2 .21 1.39 1 . 6 3 " 

T h e development-work done at C a m p Rober t son consists of an adi t d r iven f rom 
the outcrop of a coal-seam, and fo l lowing the seam through g l a c i a l d r i f t u n t i l s o l i d 
rock was reached, w h e n a slope was sunk, i n coal , on an i nc l i ne of 13 degrees for 
a length of 6S feet; also an inc l ine shaft sunk at another po r t i on of the field to a 
depth of about 30 feet. 

F i v e cross-sections taken f r o m var ious points i n the w o r k refer red to are as 
fo l lows 

N o . 1. T o t a l th ickness of coal , 3 ft. 10*4 in . , to ta l th ickness of section, 7 ft. 5 i n . 
N o . 2. „ „ 2 „ 9% „ ,, „ ' 8 „ 9% „ 
N o . 3. „ „ 3 „ 0 % „ „ „ 7 „ 5% „ 
N o . 4. „ „ 3 „ 5 „ „ „ 7 „ 5 „ 
N o . 5. „ „ 2 „ 2 „ „ ,, 5 „ 6 „ 

T h e w r i t e r had a r ranged to v i s i t the sect ion of the west coast 
O t a r d B a y O i l of G r a h a m i s l and where some d r i l l i n g has been done prospect ing 

P r o s p e c t s . fo r o i l , but on a r r i v a l at Masse t he ascer ta ined that the gasolene-
l a u n c h " P o l a r i s " was absent conveying J . D . M a c K e n z i e , of the 

C a n a d i a n Geological Survey , to the same d is t r ic t , and that there was no other boat 
ava i lab le to m a k e the t r i p . A f t e r M r . M a c K e n z i e re tu rned he in fo rmed the w r i t e r 
that at the d r i l l i n g camp the only w o r k i n progress was r eaming the d r i l l -ho le to 
inser t a new casing, w h i c h w o u l d occupy considerable t i m e ; consequently, i n the 
judgment of the w r i t e r , he d i d not feel w a r r a n t e d i n i n c u r r i n g the expense of $33 
a day for char ter of boat and supplies for such an indefini te length of t ime as a 
t r i p a r o u n d the west coast migh t consume a t tha t season of the year, w i t h the 
prospect of not being able to wi tness any operat ions f rom w h i c h conclusions re la t ive 
to the existence of o i l could be d r a w n . 
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A s the w r i t e r was in fo rmed by M i l n o r Rober ta tha t the camp 
C a m p a t C a m p Rober t son was closed for the season, the openings f u l l 

R o b e r t s o n . -of water , and no th ing cou ld be learned wi thou t the a i d of a guide, 
a s w e l l as a force of men to unwate r the work ings , the w r i t e r d i d 

not v i s i t that camp, w h i c h is about eight mi les i n a sou ther ly d i rec t ion f rom Camp 
W i l s o n . 

T h e Rober tson coalfield forms a por t ion of the hold ings acqui red by the I m p e r i a l 
T r u s t Company of N e w Y o r k . T h e field had been thoroughly examined for that 
company by Professor M i l n o r Rober t s d u r i n g 1013, and b a d also been reported on 
by Chas . H . C lapp , of the C a n a d i a n Geologica l Survey , i n the S u m m a r y R e p o r t fo r 
1012. F r o m these sources the wr i t e r , who has a lso been fu rn i shed w i t h a l l the 
p lans a n d sections by M i n o r Rober ts , has gleaned the f o l l o w i n g In fo rma t ion :— 

T h e coal-measures i n the v i c i n i t y of C a m p Rober t son consist chiefly of green, 
ve ry fine to coarse-grained sandstones, i n places argi l laceous, composed of the 
mechan ica l l y d is in tegra ted de t r i tus f rom the V a n c o u v e r vo lcan ics a n d sandy con
glomerates. Some of the beds a re carbonaceous, a n d coaly lenses and tree-trunk 
impressions are common. T h e rocks are g rea t ly deformed and cut by numerous 
dykes of daci te and andesite porphyr i t e . I t appears that the general s t ructure i n 
the immediate v i c i n i t y is a n a r r o w syncl ine, s t r i k i n g about N . 40° W . , and p i tch ing , 
and perhaps w iden ing , to the south-oast. I n the v i c i n i t y of C a m p Rober t son the 
w i d t h of the syncl ine unde r l a in by the h o r i z o n of the coal-seams is p robably less 
t han 1,000 feet. 

T h e f o l l o w i n g analyses of the coal f r o m the C a m p Rober tson seams are taken 
f rom Clapp ' s r epor t :— 

Ter Cent. Per Cent. Per Cent. 
" W a t e r 0 .S0 1.33 1.20 
" V o l a t i l e combustible mat ter 23.27 35.25 29.13 
" F i x e d carbon 51.39 42.57 47.52 
" A s h , 24.54 20.85 22.15 

100.00 100.00 100.00 
(Finn, Coherent Coke.) 

" F u e l r a t i o 2 .21 1.39 1 . 6 3 " 

T h e development-work done at C a m p Rober t son consists of an ad i t d r iven f rom 
the outcrop of a coal-seam, and fo l lowing the seam through g l ac i a l d r i f t u n t i l s o l i d 
rock was reached, w h e n a slope was sunk, i n coal , on an i nc l i ne of 13 degrees for 
a length of 68 feet; also an inc l ine shaft sunk at another por t ion of the field to a 
dept l i of about 30 feet. 

F i v e cross-sections taken f r o m var ious points i n the w o r k refer red to are as 
fol lows:—• 

N o . 1. T o t a l th ickness o f coal , 3 ft. 10*4 in . , to ta l thickness of section, 7 ft. 5 i n . 
N o . 2. „ „ 2 „ 9 ^ „ „ „ ' 8 „ 9% „ 
N o . 3. „ „ 3 „ 0 % „ „ „ 7 „ 5 % „ 
No. 4. „ „ 3 „ 5 „ „ „ 7 „ 5 „ 
No. 5. „ „ 2 „ 2 „ „ „ 5 „ 6 „ 

T h e w r i t e r had a r ranged to v i s i t the sect ion of the west coast 
O t a r d B a y O i l of G r a h a m i s l and where some d r i l l i n g has been done prosx^ecting 

P r o s p e c t s . for o i l , but on a r r i v a l at Masse t he ascer ta ined that the gasolene-
l a u n c h " P o l a r i s " was absent conveying J . D . M a c K e n z i e , of the 

C a n a d i a n Geological Survey , to the same d is t r ic t , and tha t there was no other boat 
ava i l ab le to m a k e the t r i p . A f t e r M r . M a c K e n z i e re tu rned he i n f o r m e d the w r i t e r 
that at the d r i l l i n g camp the only w o r k i n progress was r eaming the dr i l l -hole to 
inser t a new casing, w h i c h w o u l d occupy considerable t i m e ; consequently, i n the 
judgment of the wr i t e r , he d i d not feel w a r r a n t e d i n i n c u r r i n g the expense of $33 
a day for char te r of boat and supplies for such an indefinite length o f t ime as a 
t r i p a r o u n d the west coast m i g h t consume at tha t season of the year, w i t h the 
prospect of not being able to wi tness any operations f rom w h i c h conclusions re la t ive 
to the existence of o i l could be d r a w n . 



' Grogr-oohit B r a n t h , s u r v e y o r Generals Clfi" 




