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REPQRT 

on the 

INDBPENDSXCE GROUP 

CGLJJJ~~I~~~~LU. B. C. 

lNTRODUCTIONc 

h 
vbp 

The Independence Group is situated about 8000 feet 

w st of Coquihalla Station (Elv, 3750') on the Kettle Valley f 
Railnay. The property lies at an elevation of 5350-5600 feet 

on the drainage divide between a branch of the Coldtiater River 

and a branch of Lasless Creek, It is readily acc,essible by a 

2-l/2 mile steep horse trail from Coquihalla, or a 15 mile 

trail up Lawless~ Creek from Tulameen. 

The property consists of four claims owned for 

years by the late John IIolm of Coalmont, British Columbia. In 

1948 it was purchased by the St. Bugene Mining Corporation Ltd. 

1<.-:.L. In 1950 the claims nere surveyed and are novs being 

Crown Granted. The deposits have been compared with the "?or- 

phyry Copper" type common in the Southwest States. 

Considerable surface trenching, 1000 feet of adits 

and drifts, and 265 feet of shafts and raises have been put in 

to test the sho,tin.gs. Most of the work was done about 1906 by 

Granby Consolidated kIining and Smelting Company. The Consoli- 

datecl held an option on the ground in 1927 and 1928. Since 

then more surface trenching has been done by John fiolm. The 

undergiound workings are not now accessible, but the portals cf 
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tke edits could be reopened probably without undue expense. A 

ma5 of the mderground workings and smpliq by the late Geo. 

Kilburn of C. X. S;: S.? is to haM. 

Th pro2srty ms reported bon by Dr. Char1~e-s Cam- 

sell in 191Z (Geol. Survey, Canada, Kemoir 26, p. 16&-l&8), 

and mo:e recently in 1947 by Dr. E. U. A. Rice (Gecl. Survey, 

Canada, . Qrio ir a:" "S P- LU-1121. In the 1926 Annual Sport 

Of the E. C. Einister of DXnes. there is a description cf the 

praperty rind e sketch map. 

Since acquisition by the St. 3ugene Kinirg Corp., 

the shonihgs vere mpped cn the scale 1" I 4CI', and to get the 

structural setting an mea of about 7 sq. mi. was xapped on 

tke scale 1" = 1000'. One of thte principal Psoblcm xas the 

relationship! 0," the capper-bearing porphyry to the Eagle grano- 

&.iorite anL: :;t'ner intrusives., To stud;: the problem, 'Jr. L. 

Dclar-Kantwmi wide a &tailed petrographic study of a suite 

Of EC specixens. The ppiccipal rssults of field and micro- 

scopic work are included herein. 

GEOLOGY: 

Rock Types: 

The deposits OCCUT in and near a body of 

quartz-f~eldspar-biotite porphyry. This lies .eLonJ the eastern 

mrgir. of the Eagle granodiorite. The Eagle batholith intrudes 

hIicola greenstones of Upper Triassic Age. It is separated 

from the greehstones for e length of 3 miles slang the contact 

by this body of porphyry. The ~nexirmm 'tidth of the porphyry 

is. L3QQ feet. 
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Nicola Group: The greenstones of the Inde- 

pendence area range from andesites to basalts. Kost of these 

rocks ere nolw altered to greenstone schists striking ID% par- 

allel to the contact with the Eagle granodiorite and dipping 

generally at high angles to the southvvest. These pre-batho- 

lithic rocks are intruded by post batholith silly-like bodies, 

ranging from syenite to gabhro in composition. 

Eagle Granodiorite.: The Sagle batholith is 

an elongate body trendi% 1~3O"~l~. At G0quihalI.a it is about 

6 miles wide. It shows a gneissic structure or foliation 

paralleling the contact with the Nicolh rocks. In the grano- 

diorite a sequence of lighter and darker bands often 10' or 

so thick suggests that part at least of the granodiorite may 

haave been formed buy the metasomatism of older bedded rocks. 

However, Dr. Yantuani found tkiat the zonal arrangement of the 

plagioclase in the thin sections examined indicated that the 

rock was magmatic and not metasomatic. 

IJarginal Phase of Eagle Granodiorite: At the 

Independence the Eagle granodiorite grades in appearance and 

composition on approaching the sontact into a quartz-monzon- 

itic rock. There is a marked increase in the percentage oft 

K--f&&par, the rock loses its somewhat friable appearance 

and becomes dense ar?d more leucocratic. 

Aplite: Occurs also along the eastern margin 

of the batholith. Thin sections shove s:me gradation between 

the marginal p‘r4se of the granodiorite an< these aplites, but 

no gradation to the porphyries, 
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Porphyrie.s: These rocks were subdivided in 

the field into feldspar porphyry and quart~z feldspar porphyry, 

according to ahether they did not or did show phenocrysts of 

cuauart,z. Al1 giadations between the two varieties occur. In 

general the feldspar porphyq tends to occur in narrower more 

dyke-like bodies a:?d to be much Ie.ss mineralized, It is a 

grey fresher rock. The puart~z feldspar porphyry is the prin- 

cipal ore-host in the area. It is a true porphyry with well- 

developed plag.iocLase feldspar and quartz phenocrysts. It 

occurs along the eastern contact of the batholith for a dis- 

tance of at least 3 miles. The greatest exposed width of 

about 1300 feet is at the Independence mine on the divide. 

Xhere mineralized it is generally more quartzose and cut by 

small quartz stringers. Sulphides, chalcopyrite and pyrite 

occur both disseminated in such porphyry and in the quartz 

stringers. By far the Largest known area of such mineraliza- 

tion along the 3 mi zone is at the Independence vrhere about 

50% of an area about 100~2 feet in diameter is mineralized. The ‘.. 

mineralized portions of this area multi average less than 

o.% cu. 

Dykes & SFlLsr Both the h’icola green- 

stones, the Eagle granodiorite and the Quartz feldspar por- 

phyry are cut by a series of dykes - generally quartz poor. 

One series appeared in the field ta grade from syenitic to 

gabhrai c. h few small lamprophyre (spessartite,) dykes occur. 

Also sills of olivine basalt cut the PTicola rocks (or are less 

altered flows included in that series). 
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STBUCTURF, : 

The general trend of the formations is N351~ - 40% 
I with dips nearly vertical, or at high angles to the southwest. 

There is a general parallelisms betmeen the bedding and sohistos- 

ity in the Nicola rocks, the porphyry, the Eagle batholith con- 

tact, and the flow-layers in the granodiorite. In addition 

i there are seueral strong shear zones in the greenstone~s paral- 
I 
1 lel to this gene~ral N35?( trend. Alsc faulting and shearing 

along the contact zone occupied by the porphyry. 

hmajor transverse fault passes through Coquihalla 

, and continues N30"E fmm the pass up a creek which is one of 

the headwaters of the Coldwater River. 
! 

It appears to be near- 

) ly vertical and to offset the Eagle-Eicola contact 30C0 feat 

to the right. It is most probably the continuation of the 

fault shown on the Hope Sheet as extending N30QE up the Coqui- 

halla Canyon for 8 miles to a point 5 miles SZ of Coquihalla. 

Xe did not pick up the porphyry belt P;X of this major fault. 

Several parallelN3OQ fault zones cut the granodiorite and 

porphyry, and have been followed by dykes of the gabbro-sy~enite 

series. 

In addition, several N-S faults cut the granodior- 

ite, porphyry and greanstones; in general the offset is to 

the right. T'ney, too, are followed by gabbro-syenite dykes, 

A fault of this type just west of the mine may have offset the 

granodiorite contact several thousand feet- The immediate area 

of the mine appears to be more cut up by small block faults 

than does the surrounding country. 
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MINERaL DEPOSITS : 

As mentianed above there is at the Indepenrl- 

ence an area about LOCQ feet in diameters of quartz feldspar 

porphyry of which about half carries low grade copper values 

(0.2$ CHUM) . The sulphides, chalcopyrite and pyrite occur 

diasemineted in the light tan quartzose porphyry or in quartz 

stringers cutting it. As shcwn on the 40' scale map, consid- 

erable trenching has been done on such mineralization. The 

area is cut up by grey-green feldspar porphyry (syenite?) 

dykes which are themselves barren, although mineralization is 

generally of better than average grade on the walls of these 

dykes- 

The higher grade mineralization (0.4 to L$ Cu) 

appears to be confined to shears or fault zones cutting the 

PO rphm . Here the porphyry is softer due to development of 

carbonates, sericite and some clay minerals. On the surface a 

narrow K25V mineralized fracture zone shows in a Large c~ut NE 

of the shaft. Yolybdenite occurs along with the chalcopyrita. 

The dump of both the main adit and the shaft 

show that considerably larger bodies of this gougy type of ore 

were encountered underground. The underground map shows that 

much of this cane from a N4cYi shear zone ;phich averaged 0.54% 

Cu across a 40' width. This was explored near its junction 

with a narrower No-S shear or fault. The latter was drifted on 

for an additional 250 feet southerly. In it were found sections 

of higher grade (2r-170/c, etc.). 

Copper mineralization mas found at only two 
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other places along the porphyry belt. About 7000 feet south- 

east of the Independence workings there is a 25' width of 

quartzose porphyry carrying very low capper mlues (0.1% Cu). 

6000~ feet NE of t3.e mine there are two mall patches of low 

gra&e in the marginal p'hase of the granodiorite and a gouge 

rusty zone without visible sulphiies but similar in appearanw. 

to the kaolinized porphyry. 

Vancouver, 5. C. 

Cctober Uth, 1951 
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Petrographic Report by L. Dolar-uantuani 

q, 1. Is the Eagle gsanodiorite metasomatic in 

this area or not? 

B. A. Rice (1947, p. 36) describes the Eagle grano- 

diorite in part as follows: 

"There is~ evident conformity between the struc- 
tures of the Nicola group and that of the granodio- 
rite, and the writer Pee~ls that the intrusions have 
been introduced along the bedding of the Nicola? 
perhaps in large part by granitization. h possibil- 
ity exists that the folding was accomplished after 
the introduation of the granodiorite, but there is 
no evidence of crushing to bear this out." 

The writer had the opportunity to study only two 

thin sections of the "green schists" of the Nicola group (No. 

15 and 25) and six of the Eag~le granodiorite (No. 8, 9, 31, 

34, 3). The two sections of the "greenstone schists" carry 

small typically non-porphyritic plagioclases without zoning. 

The feldspars in the granodiorite are large grains of plagio- 

clase in many cases showing typica1I.y repeated zoning with 

excellent euhedral outlines in the zones. It is the writer's 

opinion that zoned euhedral crystals with such complicated 

crystal structure cannot deaelop by metasomatism. At the mar- 

ginal greenstone schists do not show any zoned plagioclases it 

is hardly to be expected that the plagioclases of the grsno- 

diorite would be remnants of the greenstone schists. 

Also supporting the hypothesis that the Eagle 

granodiorite of this area is not in the whole a product of 

metasomatism ere - 

1. The granodiorite does not show any striking 
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differences in its development, apart from 

the marginal monzonitic variety. 

2. The two thin sec~tions close to the Nicola 

formation show a decrease in the amount of 

mafics and Less visible foliation. 

On the other hand the borders between plagio- 

clases and quartz indicate some later replacement and silic- 

ification. That the replacmnent is not more dis,tinct can be 

caused by foliation seen in thin sections end hand specimens 

which would destroy the fine textural features which prove 

any replacement. 

The specimens of granodiorite show clearly the 

results of stress and crushing in the bent foim of grains and 

stretched aggregates of biatite and their alteration products 

tiic~h are Lined up in roads (mostly wavy because of Large 

plagioclase grains). In the specimens vihich are more, Leuco- 

cratic (No. 8 and 37) or contain more potash-feldspar (NoZL) 

the foliation is less distinct. The sutured outliners of the 

quartz grains and their distinct savy extinction suggest in 

the same vzay that the quartz grains, now forming aggregates of 

only this mineral, were originally Larger and later crushed. 

_ 

& 2. Is any gradation shown from the B 

diorite through the marginal f'aci,es to 

the mineraliz~ed porphyritic rocks? 

Typical granodiorite is represented by specimens 

No. 29, 34 and 9. It is no doubt that a gradation exists over 
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the Specimen No. 31 between the granodiorite and the marginal 

faeies which may be best represanted by No. 19. 

The main difference between the marginal facies 

and the gre.nodiorite is in the increased smount of potash 

feldspar in the former. The amount of potash feldspar there- 

in is SD large that the rock has to be classified as quartz 

monzonite, The second difference is that the marginal speci- 

men does not show zoning of the plagioclase grains in spite 

of the fact that the dusty inclusions are less numerous than 

in some of the, plagiocLases~ of the granodiorite. But a great- 

er number of specimens of the marginal faaies should be used 

to prove this rule. The third diffefance is in the develop- 

ment of biotite in the form of aggregates instead of larger 

single: grains as common in the gFanodiorites. This vPou3.d in- 

dicate that the biotite is recrystallized or perhaps partly 

introduced Frito the marginal f~aaies. But the form of the 

biatitic aggregates in the marhole corresponds to that in the 

granotiorites. In the same say tha development of pwsrtz 

aid not undergo any change. Therefore, in #19 it is not cer- 

tain aphether the biotitization is connected with then biotiti- 

zation of the nearhy syenite dyke, No. 20, or ahether the 

bio~titization is. in the marginal f'acies. 

The gradatianal specimen No. 3L shows character- 

istics of both the grenodiorites and the quartz monzonite. 

This is an increas~e in the potash-feLdspar tov?ards a quextz 

monwnite, but at the same time the zoned plagioclases and 

large (chloritized) biotite grains are present as in the 

sanodiorites. 
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As the qusrtz monzonite shows strong replace- 

ment phenomana it could represent a granitization product of 

non plutonic rocka which are now similar to the Eagle grano- 

diorite. But this would involve such a change of the former 

texture, which is now so similar to that of the granodiorites 

that it seems to be more cautiously to interpret the quartz 

monzonites as originalLy plutonic rocks changed in the deut- 

eric or later phase. 

A gradation is indicated also from the grano- 

diorites to aplitic rocks. The latter are best reprasented 

by specimens No. 12 and 45, which are characterized hy an 

aplitic panallotriomarphictexture and by a large amount of 

potash feldspar. The gradations pass over spe,cimans No. 8 

and 31 of more leucocratic granodiorites and the sheared ap- 

lite No. 30 tith a small amount of potash feI.dspar which is 

equal to that in the granodiorites. The occurrence of pure 

quartz aggregates in No. 30 is equal to that in the grsno- 

diorites but the amount of this mineral is increased so much 

that it is the highest not only of all plutonic but all rocks 

examined. in this area.. The aplitic spe~cimen No. 38 shovfs an 

even better gradation to the granodiorite No. 31 in the amount 

of potash feldspar and other constituents whereas the differ- 

ence in the texture which is typicalLy aplitic in No. 38 is 

quite definite. 

AU. aplites with abundant potash feLdspar show 

a beginning of a monzon~itic texture and clear phenomena of 

replacement of pLagioclase by potash feldspar and both hy 

quartz. 
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These all prove that the aplitic rocks and the 

marginal facies are closely related to the Eagle granodiar- 

ites. But it is impossible to give a time relation for the 

enrichment of the potash feldspar in the marginal facies and 

the generally observed silicification on the basis of speci- 

mens and thin sections examined. 

h gradation from the plutonic to the porphy- 

ritic rocks is much less visible, almost absent. Some indi- 

cations are. given by a startin Q development of a kind of 

groundmass (5%) in the quartz monzonite No, 19 and in the oc- 

currence of groups of plagioclase phenocrysts in some porphy- 

ritic rocks. The groups of the phenocrysts are of a similar 

size as that of plagioclaaes in the granodior~ites; they have 

no euhedral outlines which are so characteristic in the other 

zoned phenocrysts in the porphyries. This kind of plagioc~lase 

groups occur in sections No. 22, 42 (less distinct), 50, 51, 

52 and 55. Sections No.. 22, 42 and 55 are from areas close to 

the granodiorite; s~ections No. 50, 51 and 52 are from one 

dyke which lies in the agreenstone schists, 

It should be mentioned that the few larger grains 

of feldspar in then aplites are of a different character indica- 

ting a porphyroblastic and not a porphyritic texture. Therefore, 

they do not permit to make any direct correlation between ap- 

lites and porphyritic rocks- 

The occurrence of specimens No. 0 and 37 show 

that the area on the map designed as mineralized porphyry for 

No. 8 is formed by a~ slightly leucocratic granodiorite, and 

that the occurrence of the s~ample No. 3'7 must be moved into 
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the reddish area but assigned as a slightly Leucocratic grano- 

diorite. On the other hand the relatively large area repres- 

ented by No. 40, 4l and 42 is not a marginal areas but occupied 

by a clearly poqhyritic rockNo, 42 end 4l. Specimen No. 40 

is a felsite which petrological position is not clear. 

& 3. Hoer are the dykes related one to another? 

and 

l;i. 4. How are the poruhyritic rocks related to 

the auartz feldspar porphyry of the mine? 

The answers of these two questions may be combin- 

ed because of the similarity of the porphyritic rocks. But the 

nonporphgritic rocks should be nentioned first. 

The relationship between the aplitic rocks was, 

already described sufficiently. 

The group of dyke rocks which are classified on 

the map as "Pabbro to syenitesW must be disc.usssed more in de- 

tails. It is represented by specimens No. 2, 4, 20 and 24. 

Four other thin sections which are not directly related to them 

may be added; they are No. 3, 7~, 5 and 46. 

No. 3 and 24 are basalts. No. 3 is an altered 

(mainly chloritized, less epidotized and sericitized) pyroxene 

basalt of the Nicola group, No. 24 which forms a dyke betnreen 

the Nicola rocks and a quartz feldspar porphyry is a fresh 

oliv~ine basalt (a little serpentinized) with a typically ophi- 

tic texture. The freshness of the rock suggests that it is 

much later than the basalt mentioned above, 
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No. 7 is a lamrrophyredyke - e spessartite with 

subhedral hornblende shreds. Such kind of dyke rocks is ua- 

ually associated with granitic rocks. 

The remaining three spec,imens of the “gabbro- 

syenite” group are related one to another by the almost com- 

plete ab,sence of quartz. They seem to be of abyssal or hyp- 

abyssal origin as. far as the texture is concerned but they 

differ verjr strongly in the composition. 

No. 4 is a granular very basic rock sith mainly 

amphiboles, less pyroxenes and no plagioclase. The rock is 

metamorphosed-amphibolitized - But it is believed that at 

least some of the pyroxenes are primary. The structure of 

the random oriented actinolite aggregates permits the inter- 

pretation that these aggregates. could be former plagioclase. 

If this is the case the rock would be originally a melagab- 

br~o . 

The specimens No. 2, and 20 seem to be more 

closely related. No. 2. is a diorite with subhedral horn- 

blende and plagioclase (‘oligo clase-andesine; the deter- 

mination of the plagioclase was made only in few grains us- 

ing the normal microscope) No. 20 is a syenite with lath- 

shaped oligoclase and aggregates of biotite scales indicat- 

ing a replacement of original hornblende by biotite. k lit- 

tle quartz seems to be later introduced. 

Two porphyritic specimens No. 5 and 46 may be 

added. They di.ffer from other porphyritic rocks by the ex- 

tremely 10~ amount of quartz and a particular texture of the 
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groundmass~. Grains oft alkali feldspars in the groundmass are 

equidimensional and have sutured outlines. The dusty inclu- 

sions of the non-1amelLar grains do not permit to make a dis- 

tinction between akali feldspars and albites. If the feld- 

spar present is albite and not potash feldspar the connection 

to the syenite Andy diorite would be still better. It is in- 

teresting to note that specimen No. 5 is included in the Nic- 

ola group; Specimen No. 46 lies in the prolongation of the 

diorite No, 2 at a distance 2200 feet to the North. 

Although these two thin sections are somewhat 

related in their composition and texture to the rest of the 

porphyritic rocks and there~fore to the "mine porphyry" the 

differences as mentioned are sufficient to suppose for them 

a different connection in their origin. Only these two 

rocks show a def~inite development of epidote which is normal- 

ly absent in other porphyries or if present in few thin sec- 

tions is in very small and scarce grains. 

AlL other rocks with more or less clear por- 

phyritic texture are characterized by the fact that quartz 

occurs in the groundmass and that the plagioclases are 

clearly zoned with the exception of samples too altered. On 

the basis of the presence or absence of phenocrysts of quartz 

the rocks were divided into two main groups, feldspar porphyry 

and quartz feldspar porphyry. Complete gradation exists be- 

tween these two groups. Quartz phenocrysts are in no case 

numerous. 

A variation in the amount Andy type of mafics 



Eresent is common for all porphyries, Specimens may contain 

only biotite, or only hornblende, or both minerals in differ- 

ent proportions; this regardless of other properties auch,as 

texture and composition, In the altered specimens the propor- 

tions betTeen the mafics are naturally less clear but in no 

case is there a large amount of mafica. 

d, variation is noticeable also in the development 

of the porphyritic texture. In the group of feldspar porohy- 

ries the texture varies from a slightly developed one in spec- 

imens No, 14 and 22, being therefore microgranodiorites to 

specimens No. 18, 41 and 50 with a clear porphyritic texture 

and an average grain size of - 0.03 nun in the groundmass. The 

texture of the quartz feldspar pornhyrias is always clearly 

porphyritic. The average size of grains in the groundmass var- 

ies from 0.05 to O.Olmm. in the specimens (No. 15, 52, 16, 

51, 54, 53) w~hich form a gradation beteeen feldspar porphyries 

and quartz feldspar porphyries, and from 0.01 to 0.007 mm. in 

the typical quartz feldspar porphyries (No. 56, 55, 58, 42, 35, 

32 listed in decreasing order of grain size of the groundmass). 

The development of groups of plagioclase pheno- 

trysts and their significance in the relation to the granodio- 

rites nearby eas already mentioned in the former chapter. 

However the position of quartz must be discussed 

more in detail. iGuartz~ is developed in relatively few speci- 

mens as distinct phenocrysts with signs of resorption by the 

groundmass. In the transitional specimens (No. 15, 16, 51 - 

54) the quartz occurs in the form of Quartz veins (No. 16 and 

52), or quartz aggregates which have in the whole the shape of 
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quartz phenocrysts (No. 15, 16 and 51), or quartz occurs only 

in relatively larger grains in the groundmass (No. 53, 54). 

811 these specimens indicate a later silicification. However,. 

the introduction of quartz is suggested also very definitely 

in the microgranodiorites (No. 14 and 22) and in the ground- 

mass. of some other porphyries. 

The transition between the porphyries with and 

without quartz phenocrysts is so complete that the formation 

of some of the larger quartz grains as original phenocrysts 

may be questioned. On the other hand the quartz phenocrysts 

accompanied by an extremely fine-~grained groundmass can be 

explained only as original phenocrysts or following PAngel 

as parts of quartz-sandstones which were collected by the 

magma on its Kay upwards. No indication of a latter type of 

origin is given for these quartz phenocrysts in this area be- 

cause no quartz sandstones are mentioned to occur in the 

neighbourhoad. 

As it can be concluded from the explanation 

above, a transition must occur from the porphyries to the 

"mine porphyry"- I-lovrever,, the mine type of porphyry should be 

characterized a little more. If the four thin sections (No. 

15, 16, 42 and 54) may be regarded as representative f'or the 

mineralized porphyry acc,ording to the descriptions of hand 

specimens by Dr. A. Smith, the most typical common feature is 

the presence of quartz; in specimens No. 42 and 54 as pheno- 

tryst, in No. 16 as quartz vein and aggregate, and in Eo. 15 

as aggregate (in all porphyries quartz is present in the 

groundmass). The mafics are completely altered in No. 15 
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and 42, in the other two thin sections biotite and hornblende 

occurs in the same amount. 

Rut a mineralization occurs also in the feld- 

spar porphyry No. 18, in the sheared aplite No- 30~ and in the 

leucogranodiorite Ko. 37. 

October llth, 1951 

L. Uolar-Ntintusni 
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