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T h e Hidden Creek Ore-Bodies 
B Y H . E . N E L S O N * 

( A n n u a l M i r i r n n , B . C . D i v i s i o n , V a n c o u v e r , H . C . , N o v r m h c r , 1034) 

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

TH E A n y o x Plant of the G r a n b y Consol idated M i n i n g , Smel t ing and 
Power C o m p a n y , L i m i t e d , is situated on and near the shores of Granby^ 

bay, a natural harbour o f f Observatory inlet , 90 miles north of Prince Rupert , 
British C o l u m b i a . 

The Hidden Creek mine, w i r h the porta l of its main haulage adit at 385 
elevation, is 8,000 feet from the north end of the bay. The Ponanza mine, 
250 feet above sea level , is '1,000 feci up Bonanza creek, w h i c h empties i n t o 
the west side of the bay; the Granby Point quartz mines are at the water 's 
edge at the enrrance of the harbour; the G o l s k i s h mine is a few thousand 
feet d o w n the inlet from Granby P o i n t ; and the worked-out Rambler quartz 
quarry is 6,000 feet from the west shore of the bay. 

The smelter, concentrator, by-product coke plant , shops, t o w n , etc., arc 
situated around the northerly end of the harbour. Fa l l s creek (lows i n t o the 
bay at the northwest corner. H y d r a u l i c plants developing 14,000 horse­
power arc grouped about the m o u t h of the creek. 

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

The ore deposits w h i c h give rise to this compact and economical m i n i n g 
and concentration unit are in a remnant of argi l l i tes and greenstones caught 
up in the grani t ic rocks of the Coast Range b a t h o l i t h (1) . 

The ' a r g i l l i t e s ' , or the Goose Bay formation of M c C o n n c l I , consist of a 
series of metamorphosed argi l l i tes and other hue, w e l l bedded, b lack , b r o w n , 
and grey sediments. These rocks arc much folded, the general trend of the 
major folds being southwest-northeast. N o fossils have been found in the 
argil l i tes, so there is uncertainly as to the age of the f o r m a t i o n , but, f r o m 
Hthologica l s imi lar i t i es , they are believed by Dolmage to be closely related 
to the L o w e r Jurassic rocks of the nearby K i t s a u l t R iver format ion . 

The A n y o x greenstones belong to the Bear R i v e r format ion , w h i c h 
"consists of massive and fragmental greenstones w i t h a few intcrbedded 
layers of fine argillaceous tuff and impure l imestone" ( D o l m a g e ) . T h e A n y o x 
greenstone mass extends f r o m near A n y o x to Por t land canal on the west , a 
distance of seven miles , and from north to south measures about eighteen 
miles. 

The argi l l i tes l ie to the east of the greenstone. T h e confacr has a general 
cast of n o r t h , west of south trend, but is i rregular i n d e t a i l . T h e greenstonc-

* Geologist, The Granby Consol. M . S. & P. C o . , Ltd . 

( l ) Bibliography: McConnell, R. G . , Geol . Sur. Can. , Memoir N o . 32. 
Dolmage, Victor. Geol . Sur. Can. , Snmm. Report, Part A , 1922. 
Minister of Mines Reports, British Columbia. 
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a f g i l l i t e mass is surrounded by granodiorire of the Coast Range bathol l th , 
and that rock is presumed to underlie the older rocks ; but in the Hidden 
Creek M i n e area, the granodiori te has not been encountered. 

Uncertainty exists as to the true re la t ionship of the greenstones and the 
argi l l i tes . B y some, they are regarded as members of the same series of 
bedded rocks . By others, the greenstone is regarded as an intrusive rock. 
Certa in aspects arc best explained by one hypothesis , others by the alter­
native theory. The re la t ionship ex is t ing about the centres of mineraliza­
t ion at Hidden Creek and Bonanza mines undoubtedly points to an intrusive 
o r i g i n for the greenstone. A t H i d d e n Creek, cross-cutting is indicated, and 
at Bonanza there are clean-cut examples of cross-cutting of the argi l l i tes by 
greenstone. A l H i d d e n Creek the cross-cutting is masked hy the develop­
ment of a th ick s i l i c i l ied transi t ion zone in w h i c h it is diff icult to tel l where 
the argi l l i tes end and the greenstone begins. 

A t other points a long the twelve-mi le contact, conformabi l i ty is sug­
gested, as the contact appears to parallel the bedding of the little-altered 
argi l l i tes , and, if there is cross-cutt ing, it is not readily apparent. But even 
so, the existence of the greenstone in s i l l - l i k e form is not precluded. 

Dykes arc common along the margins of the Coast Range b a r h o l i t h and 
arc present in probably a l l of the ore deposits related to i t . W h e n geologist 
for the G r a n b v C o m p a n y , J . A . Bancroft gave considerable attention to 
correlat ing dyke exposures and intersections in w o r k i n g s and diamond-
d r i l l holes at Hidden Creek. W i t h i n the ore-zone proper, he numbered over 
one hundred dykes , and w i t h o u t the ore-zone are scores of others. O f the 
dykes, Bancroft says: * ' A vast mul t i tude of dykes traverse a l l the other rock 
rypes of the area. In general, the more massive or fa int ly fol iated phases of 
the altered porphvri tcs (greenstones) resisted fracture m u c h more readily 
than the comparat ively br i t t le and stratified arg i l l i tes , and hence dykes are 
much more numerous in these portions of the area underlain by the Granby 
Bay arg i l l i te series than w i t h i n the area of greenstone. . . T h e vast majority 
are less than three feet in w i d t h ; w h i l e a few of them arc between twenty-
five and fortv feet w i d e . . . Some of the dykes extend for hundreds of yards, 
m a i n t a i n i n g constant str ike and remarkablv uni form w i d t h " (see Figure 3, 
on w h i c h d v k c N o . X I X is s h o w n ) . 

" T h e dykes include a great variety of interesting rock-types—diori tes , 
d ior i t c -porphyr i t cs , malchites , gahbro-dior i tc p o r p h y r i a s , diabases, ker-
santitcs, bostonttes ( fcls i tcs) , minettcs, quartz porphyries , aplites, pegmat­
ites, etc. . , T h a t the dykes have been successively injected is s h o w n by the 
frequency w i t h w h i c h they intersect each other ; in some local i t ies , one can 
d i s t inguish dykes of at least five successive ages. . . N o n e of the dykes dis­
play any tendency to f o l i a t i o n , and hence i t is concluded that a l l of them 
were injected subsequent to the development of f o l i a t i o n and schistosity in 
the greenstones. . . A l l of the dykes arc later than the ore deposits. Where 
they traverse the ore-bodies, their contacts are sharply denned and they 
display no evidence of h a v i n g been bathed by s i l ica and sulphide waters. 
In some instances they include angular fragments of ore and s i l i d f i e d w a l l -
r o c k " . 

In m i n i n g , it has been possible in some places to leave the dykes s tanding, 
but thousands of tons of dvke-rock have been mined. Due to their tendency 
tn mainta in constant str ike and d i p , dykes have been of use i n locat ing drifted 
and unsurveyed d i a m o n d - d r i l l holes, and in a general w a y in p o i n t i n g to 
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possible favourable ore structures. There are many dykes w i t h o u t ore, but 
no ore w i t h o u t dykes. 

F O L D I N G A N D F A U L T I N G 

T h e trend of the major folds in the argi l l i tes is east of north and west of 
south. In the Hidden Creek M i n e area, transverse folds arc developed on the 
westerly l imb of the general fold nearest the greenstone. I explain these 
structural condit ions by i m a g i n i n g the o r i g i n a l more or less hor izonta l 
arg i l l i t c beds as compressed from cast to west, causing the major folds; and 
at nearly the same t ime, by an action resembling bending in the hor izonta l 
plane, transverse folds or wr ink les were developed on the major folds. Some 
of the transverse folds arc gentle, some are sharp and overturned. Where 
sharp, there was a tendency to over - r id ing and the structures are c o m p l i ­
cated. It is in such areas the m a x i m u m mineral izat ion is found. 

The greenstones made their way into the zones of greatest deformation 
in the argi l l i tes . Later and less intense f o l d i n g caused fo l ia t ion and schis-
tosity in the greenstone, and the argi l l i tes were again deformed. Where 
massive, the greenstone resisted fo ld ing and the f o l i a t i o n is weak or l a c k i n g , 
but in the v ic in i ty of the ore-bodies, where the greenstone is a projection 
from the main body, it was rendered schistose and the w a y prepared for 
si l ic i f tcation and metal l ic minera l iza t ion . 

Since the rocks have been twice deformed, signs of fau l t ing arc to be 
expected, but except for minor slippage representing adjustment a long folds, 
no faul t ing w i t h material displacement has been proved. Three zones of 
intense brecciation arc k n o w n : 0?) a zone between N o . 2 and N o . 3 ore-
bodies, formerly regarded as a fault w h i c h made N o . 3 an u p t h r o w segment 
of N o . 2. The wr i te r believes this zone was caused by pre-ore f o l d i n g : ( i ) 
the northeasterly contact zone of the Bonanza porphyri fe body and the a r g i l ­
lites shows intense crushing and some brecciat ion. W o r k to date has not 
s h o w n whether it is a result of close f o l d i n g of rocks of di f fer ing competency 
or true f a u l t i n g ; (e) a l ike zone exists where the contact crosses Fal l s creek. 

T H E O R E - B O D I E S 

The sulphide ore-bodies at A n vox arc due to replacement of both green­
stone and argi l l i tes , where f o l d i n g has provided favourable structures. 
S i l i c i l tcat ion w h i c h accompanied the deposit ion of the sulphides is more 
widespread than the metal l ic minera l iza t ion . Iron pyrite is the most abun­
dant sulphide, followed by p y r r h o t i t c , cha lcopyr i te , zinc blende, and 
galena, of w h i c h the total amount is very s m a l l . Pyr i te crystal l ized l.rst, 
zinc blende next, and p y r r h o t i t c and chalcopyri te f o l l o w e d . In N o . 4 ore-
body, regular veins of p y r r h o t i t c and chalcopyr i te cut through the massive 
iron pyr i te . 

G o l d and si lver values arc l o w on the average, shipments to this time 
h a v i n g assayed about 0.005 ounces of g o l d and 0.30 ounces of s i lver to the ton . 

N o . 1 and N o . 5 ore-bodies, for pract ical purposes taken as separate uni ts , 
arc in real i ty parts of a zone made up of lenses of ore w i t h partings of a r g i l l i t c 
of v a r y i n g degrees of s i l i c i f t ca t ion , in the upper parrs, and s i l ic i f ied green­
stone at the roots. T h i s 1 - 5 zone, somewhat crescent shaped i n p lan , 
occupies the southeasterly and easterly part of the H i d d e n Creek porphyr i te -
arg i l l i te contact zone. A t the 450 h o r i z o n , the length of the 1 - 5 zone is 
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r o u g h l y 1,900 feet and the greatest w i d t h about 1 3 5 feet. T h e highest point 
of outcrop is at 780 feet. F r o m this h i g h po in t , the outcrop falls away in the 
southwest , but , by reconstruction, one can l o g i c a l l y conclude that the 
o r i g i n a l top of this zone of sulphide lenses was several hundreds of feet 
h igher . Eros ion has removed large quantit ies of ore and revealed the roots 
of other lenses. T o the north of the h i g h po in t , the lenses plunge beneath 
the a r g i l l i t c cover, d r i l l i n g through w h i c h out l ined N o . 5 ore-body, some 
years after m i n i n g had been started i n N o . 1 ore-body. 

N o . 1 ore bottoms at the --535 h o r i z o n , bur sulphide mineralization 
continues somewhat be low this . N o . 5 ore bottoms somewhat above the 
— 120 e levat ion , but the low-grade siliceous pyri te root extends to greater 
depths, As s h o w n in Figures 3 and 4, the upper parts of the lenses of the 
1 - 5 zone hug the underside of the prong of greenstone and in their lower 
parts root themselves in the siliceous and fol iated greenstone. A b o v e the 
150 level , the lenses overlap and make a continuous ore-zone, but be low that 
level they d i v i d e , the N o . 1 lenses trending d o w n d i p to the west and the 
N o . 5 lenses p lunging to the northwest . 

T o January 1st, 1934, 8,816,579 tons of rock assaying 1.6 per cent copper 
had been shipped f r o m N o . 1 ore-body. O f this to ta l , 6,704,470 tons was ore, 
assaying 1.91 per cent copper; the remainder was low-grade ' d i l u t i o n ' and 
dyke rock. Some 8,600,520 tons, car ry ing 1.85 per cent copper, have been 
developed in the lenses of N o . 1 ore-body. 

F r o m N o . 5 ore-body, 2,692,865 tons of 2.37 per cent material had been 
shipped to January 1st, 1934, of w h i c h 2,364,940 tons assayed 2.64 percent 
copper. A total of 2,750,000 tons, carry ing 2.57 per cent copper, have been 
developed in this ore-body. U n t i l this year, w h e n some cav ing took place, 
the great open-stope, f r o m w h i c h nearly 2,700,000 tons of material had been 
removed, remained as a cast of the ore-body. 

' the highest outcrop of the N o . 2 - 3 ore-body is at 930 e levat ion . W i t h 
N o . 4 , this ore-body sprawled over the top of the greenstone spur at the 
h i g h e r levels and f i n a l l y , l i k e the lenses of N o , 1 and N o . 5, ' d u g i n ' , and the 
roots arc imbedded i n the schistose greenstone. M i n i n g has been carried to 
the —120 h o r i z o n , but sulphide minera l izat ion persists to —300 elevation. 

Measured on its p i t c h axis , the ore-body has a length of 3,000 feet, and, 
reconstructing again , one can imagine hundreds of feet were removed by 
erosion. 

T o the beginning of this year, this ore-body had supplied 8,842,139 tons 
of rock car ry ing 1.4 per cent copper, of w h i c h 6,460,980 tons assayed 1.75 
per cent. T o this t ime, 7,500,000 tons of 1.70 per cent material have been 
developed. A b o v e the 530 level , the ore in that part cal led N o . 2 was largely 
heavv- sulphide , but in the levels be low is mineral ized greenstone schist. 

N o . 4 ore-body, of w h i c h a large part is h igh-grade pyr i te carry ing l i t t le 
copper, is spread out on top of the greenstone be low an arg i l l i te cover. The 
ore-body, more than a thousand feet l o n g , i n p l a n , has a w a v i n g out l ine due 
to the ' corrugat ions ' i n the floor and roof. T h e 'corrugations ' are in turn 
due to rather gentle r o l l i n g . A t the nor th end, the ore-body plunges in 
accord w i t h the d i p of the greenstone. 

Some 467,200 tons of 1.47 per cent copper ore have been developed i n N o . 
4 ore-body. There is also a large tonnage of pyri te car ry ing over 40 per cent 
sulphur and a small amount of copper; 45,000 tons of such material has been 
shipped to the sulphuric acid w o r k s . 
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N o . 6 ore-body is a contact-type ore-body s i m i l a r to N o . 1 and N o . 5. 
A series of short b i l l o w y ro l l s i n the argi l l i tes make the ore structure. A 
total of 486,650 tons of 2.40 per cent copper ore has been developed i n the 
small lenses, whose aggregate length is 600 feet at the 360 h o r i z o n . B e l o w 
that e levat ion, the ore-body tapers r a p i d l y by d r a w i n g i n at b o t h ends and 
at the 180 elevation the ore leaves the contact zone, flattens in d i p , and i m ­
beds itself in the schistose greenstone. 

N o 7 lens is the most northerly of the k n o w n contact sulphide lenses. 
As it is made up of pyrite and p y r r h o t i t c car ry ing l i t t l e copper it has as yet 
only been outl ined by d iamond d r i l l i n g ; but i t is probably a h a l f - m i l l . o n - t o n 
lens of sulphide. . . 

N o 8 ore-body is a smal l contact-type lens occupying a minor structure on 
what appears to be a prot ruding edge, rather than prong , of the main green­
stone mass, N o t a great deal has been done w i t h this ore-body It may 
prove to be a connect ing l i n k in a chain of lenses f o l l o w i n g the deeply 
covered margin of the greenstone mass w h i c h is supposed to exist between 
the Bonanza and H i d d e n Creek bodies of p o r p h y n t e . 

S H I P M E N T S 

Shipments to the smelter f rom the H i d d e n Creek mine were first made in 
1914 and except for t w o short interruptions , they have since continued on 
an ever-increasing tonnage scale. In the first f u l l year, 470,417 tons of ore 
was smelted. By 1923, the tonnage had increased to 838,000 tons. In 1924, 
the first shipments went to the new concentrator and product ion passed the 
m i l l i o n - t o n mark . In 1929 product ion amounted to 1,582,000 Jons and i n 
3932 to 1,641,037 tons. The to ta l to January 1st, 1934, is 21,133,588 tons 
conta in ing 693,181.686 pounds of copper. Product ion this year ^ Septem­
ber 1st, has been 1,152,997 tons, and for the f u l l year may reach the 1.75U.OW-
ton mark . Since 1930, a l l ore has been concentrated. 

C o m p i l e d analyses of the shipments s h o w the composit ions tabulated 
be low H e a v y sulphide ore is f rom N o s . 1, 4, 5, and 6 contact ore-bodies; 
siliceous ore from the margins of N o s . 1 and 5; N o . 2 and N o . 3 f r o m the ore-
bodies named; and mi l l -ore includes a l l types. 
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