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INTRODUCTION 

Kettle River map-urea (west half) occupies some 3,000 

squnre miles in south-central British Columbia. It centres 

about Pentiction; is readily accessible by railway, steruner, and 

motor-bus services; and is traversed in vo.rious directions by 

highways and subsidiary roads. 

The area includes u number of productive mining camps 

and prospecting at these, us well o.s o.t numerous other scattered 

localities, has revealed a variety of ore minerals and non

metallic deposits. The mining history of the area, like that of 

other parts of southern British Columbia, dates buck seventy-five 

years or more, to the early days of placer mining. Records of 

early explorations within the area are scanty, but some discoveries 

were made, notably on Mission creek near Kelowna, and on Rock 

creek and its tributaries in the southeastern corner of the rnap

area. Though the discoveries were not as valuable as in some 

other districts they laid the foundations for later , intermittent 

discoveries and investigations that have persisted to the pr esent , 

With the advance of settlement o.nd resultant increased transporta

tion facilities, interest in lode-prospecting and, in particular, 

lode-gold prospects, was aroused and resulted, in the ear l y 

11nineties 11
, in the establishment of important gold-mining camps 

at Fairview and Camp McKinney. Farther north, near the eastern 

border of the map-area, all the important claims of Beaverdell 

camp were staked in 1896 and 1897 and within the next four years 

numerous showings of the rich, silver~lead ores of this camp were 

opened up. At about this time developments cormnenced on the 

important gold ores of Hedley camp in Similka:rneen valley and led 

in 1900 to the location of the Golden Zone property lying just 

within the western border of the map-sheet. other properties 

staked at about this time include the Dividend-Lakeview claims 

west of Osoyoos lake whe re substantial gold-bearing sulphide 
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deposits were later developed; the Horn Silver mine on Similkanteen 

river; e.nd several claims on Oro Fino mountain, a few miles north

west of Fairview camp, where quartz veins carrying free gold were 

found. 

These early discoveries have afforded the principal loci 

for mining developments and production up to the present. Numerous, 

other, widely scattered, mineral deposits have, however, been found ; 

a few have proved of some connnercial significance; and altogether 

they have provided a great variety of types, and are referred to 

more fully elsewhere in this report. Recent interest has, 

however, been largely concentrated on deposits carrying gold and 

has included active developments in both placer and lode mining. 

The object of the present report is to correlate the 

various types of mineral deposits with r espect to their geological 

environment; to outline the occurrences and characters of these 

deposits; and to draw such conclusions as seem warranted with 

respect to their probable origin and the geological conditions 

most suitable for their formation. 

The report is based, partly, on a combined reconnaissance 

survey of the area , during the 1936 field season, by Mr. Carl 

Tolman and the writer. In the course of this work somewhat les s 

than two-thirds of the ar ea was geologically mapped and the results 

compiled on a topographic base -map with a scale of 2 miles t o 1 

:inch. Remaining parts of the area had previously been mapped by 

different persons and on larger scales. This earlier mapping, 

together with related reports, has been of great assistance in 

correlating the ge ology across the map-area and in providing 

detailed information with r espect to mineral deposits. Thanks are 

specially due to H.S. Bostock of the Geological Survey for valuable 

assistance in the compilation of the geological map. 
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SURF ACE FEATURES 

Most of the o.rea lies within the Interibr Plateaux of 

Briti~h Columbio., a· region characterized by broad, rolling, upland 

o.rens deeply o.nd steeply dis~cctcd by the ma.in vo.llcys o.nd their 

prino!pal tributo.rics. Within the mo.p-arco. those uplo.nds range 

from less than 5,000 to over 7,000 feet o.bovc the sco. and the 

main valley bottoms lie 3,000 to 6,000 feet below them, The 

lowo~t level, 913 feet, is rco.chcd in Okn.no.go.n valley o.t Osoyoos 

lo.ko a.nd the highc st point is Bo.ldy mounto.in, north of Co.mp 

McKinney, which rises to o.n elevation of 7,575 fe et. West of 

Si..milkruncen river o.nd for some miles north the plo.teau region 

merges with the Oka.nagon ro.ngc of the Co.sea.de Mountain system. 

Here the upland areas become more typically Cordillero.n, being 

represented by rclativciy narrow intor-vo.lloy ridges rising, o.t 

Snowy mountain, to a maximum height of 8,507 feet. 

Within the plo.too.u region much of the uplo.nd o.rca is 

drift covered o..nd co. st of Okanagan valley is also thickly timbered. 

The rn.o.in vo.llcy bottoms a.re floored with thick, mi.consolidated 

glo.cio.l o.nd strenm deposits. These provide much of the rich 

agricultural lands of the district. Such unconsolidated deposits 

form conspicuous terro.ccs o.t the lower elevations , and numerous 

smaller, bench r emnants higher up the valley slopes to, in places, 

near plateau heights. Alluvial fans and deltas form large deposits 

at the mouths of tributary streams o.nd extensive talus deposits 

have formed along the base of the steep valley slopes. A 

coalescence of alluvial fans from either sido of Okanagan lake 

at Penticton has separated the water from Okanagan and Skaha 

lakes which, formerly, were one. 

Rock outcrops arc oost continuously exposed along the 

steep valley walls, but are plentiful on some of the higher ridges 

ond mountain tops. Within the area of the Olcanagan range they arc 

nbundo.nt, West of Okanagan valley, too, tho relative ly open 
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charaete~ of the count~y, as contrasted with areas east of this 

valley I permits rieady B.CC05S .to rock exposures o 

GEOLOGY 

Geologieal formati'ons of the map-are a range from late 

Palaeozoic, or older, to Recent and comprise a great variety of 

~edimentary, igneous, and metamorphic rocks. Sediments are in 

the minority, but have provided a few fossil collections on whose 

age determinations the entire Qoquonce of formations and intrusive 

bodies has been very largely built. Fossils of Permian and of 

Triassic age were collected by Bostock from southwestern parts of 

the area; other collections, from various localities have boon 

obtained from Tertiary sediments and have indicated that, ma.inly 

at l east, these are of Late Eocene or (and) Oligocene age . 

Volcanic formations and r elated intrusives are correlated with 

the sediments according to their associations and structural 

r e lationships. No Jurassic or Cretaceous formations have been 

identified and, as a r e sult, considerable uncertainty has arisen 

in dating the wide spread intrusive bodies whoso periods of 

intrusion probably span a long interval in post-Triassic time . 

~.~tamorphic rocks are also widespr ead; are mainly Triassic or 

pre-Triassic and are principally members of the Shuswap complex. 

Perhaps the most remarkable geological feature of the area is the 

contrast between the members of the Shuswap complex and those of 

ul l othe r formations and intrusive rocks . The contrast is not 

only in such matters as appearance, cmnposition, structure , and 

origin, but is also significant f rom the point of view of miner al 

deposits, in which members of the Shuswap complex have proved 

notably deficient. 

The following table presents a brief outline of the 

geology of the area and associated mineral deposits. 
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i 
Tablo of For~tions and Associated Mineral Deposits 

:;::::;==============================-===:::::-:=:··--· 
Era Period 

Map 
Symbol 

Formations and mineral deposits 
(Numbers refer to localities shown 
on map) 

-+-~~~....-------.--~-~---+----~--~----"-'-~~-----~~-----~~ 

Cenozoic 

Modern 

(glacial 

and 

Recent) 

Chemical precipitations from lake 
waters 

Magnesium sulphate. 18 

Organic deposits in swamps 

Diatomite. 2 

Talus and slide debris 

Road metal. 

----------~------· .. _,__ 

Stream. deposits of gravel , sand, 
and clay 

' Placer gold. Mission and rock 
creeks. 

1 -----------~--- ·-·--- --·· 
Glacial and fluvioglacial deposits; 
(drift, boulder clay, silts , sand, 
and gravel) 

a. Clay. 
b. Placer gold - Mission and Roel 
creeks . 

t========I:====~~=· ~_,._ ..,.._ ~=......,.--=----·--·- · · c:.-::·::: :::-=-=-~- ----

Tertiar~ 

and 

Later (?) 

Variously consolidated conglomer~ 
C ates, slide bro~cias, sandstones, 

shales, and tuffaceous sediments; 
and contain plant and insect remains 

A a. Placer gold - Mission and Rock 
creeks. 
b. Coal. 10 

1-----1------------~--- -- ... 

B 

Variously coloured, massive, to 
highly ves icular and amygdaloidal, 
and, in part, porphyritic , lavas, 
mainly dark green to black basalts 
and andesites. Agglomerates, 
breccias, and tuffs - in part 
water lain. 

1-~---1-- ------------ - ---- -----

Medium-to coarse-gr ained, light 
grey to pink and reddish, granite , 
quartz syenite, and syenitc, in 
part porphyritic; granite and 

-

1· syenite porphyry dykes and stocks 
with, in some places , associated 
flows. 

::=:==-~::.:.;·· =:::..~-==~~=---:::::= ---- - ··-· ==" 
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Table of Formations and Associated Mineral Deposits (Cont'd) 

Era Period 
lVJap 

Symbol 
~·orma~ions and mineral deposits 
(Numbers refer to localities shown 
on map) 

---------1---------1~-----------'----------·-----·-·-·--

Me sozoic 

and 

Cenozoic 
(?) 

Post
Triassic 

(OKANAGAN) 
(INTRUSIVES) 

F 

E 

D 

Coarse-grained, light grey to pi nk, 
mostly porphyritic, biotite
hornblonde granit e and granodiorite 

Quartz ve ins carrying irregularly 
distributed and mostly scanty 
sulphides, principally pyrite and 
galena, and containing variable, 
mostly low, values in gold . 14 

Undifferentiated, medium- to 
coarse-grained intrusives; 
chiefly bi~tite -hornblendo grano
diorite. 

Chiefly quartz veins, visibly 
mineralized with one or more of 
pyrite , galena, zinc blende, grey 
copper, chalcopyrite, hematite 
etc ., and carrying values in one 
or more of gold, silver , lead, I 
and zinc. 6, 7, 9 ~ 

I1,bd ium- to very coarse-grained, 
in part highly porphyritic, 
alkaline intrus i vos of variable 
colour and composition; chiefly 
augite syenite 

a. Disseminated pyrite, chalco
pyrite , and magnetite in massive 
alkaline intrusives (at north 
edge of area) . 
b. Quartz veins, mi neralized 
with pyrite, zincblende, hematite , 
chalcopyrite, galena , native 
silver, etc. , with principal 
values in silver and lesser gold 
values . 19, 20 
c. Quartz stringers, veins, and 
l enses, mineralized with pyrite , 
chalcopyrite, magnetite, and 
molybdenite; values in coppe r 
and molybdenum. 16 

1---~--·----·-------· --------... / 
Coarse-grained, hornblende
b iotite intrusives, chiefly 
granodiorite and quartz diorite; 
foliated in places 

!/ 



-7-

Table of Formations and Associated Mineral Deposits (Cont'd) 

Era 

Mesozoic 

and 

Cenozoic(?) · 

Period 

Post-

Triassic 

(OKANAGAN) 
(INTRUSIVES) 

Map 
Symbol 

Formations and mineral deposits 
(Numbers refer to loc alities shovm 
on map) 

a . Mineralized shear zones contain-
C ing high-grade ga lena, sphalerite, 

pyrite, silver-bearing ores. 31 
b. Mineralized shear zones and 
quartz veins containing pyrite, 
galena, zinc blonde, chalcopyrito, 
etc ., with principal values in one 
or more of gold, copper, and, more 
rarely, silver; and, in some 
cases, with l esso r values in l ead 
and zinc. 8, 11, 13, 22, 24, 29 
and 31 

B 

A 

Highly altered , coarse -grained, 
chiefly light greenish grey, in 
part gneissic, granodiorite and 
quartz diorite; bears some litho
logical resemblances to gneissic 
members of the Shuswap complex. 

Quartz ve ins with local heavy 
sulphide concentrations, chiefly 
pyrite, and containing variable 
gold values. 17 

Dark green to black, coarse
grained, ultra.basic intrusives 
including hornblendites, pyroxen~ 
ites, and paridotitos, tho last 
mainly altered to serpentine. 

a. Mineralized shear zones and 
associated r epl acement deposits in 
pyroxenite, heavi l y mineralized 
with pyrite , chalcopyrite, and 
molybdenite; values in copper and 
molybdenum. 12 
b. Segregations of chrom5_te rn. 
serpentinized peridotite. 26 
c. Asbestos in serpentinizod 
peridotito . 30 

===-=========t::======-~-.---- ..._....._ ___ . ___ >--·--·-------·---------=-~-·--=_.:..::.: :: :- -::::::.~:=~. 

Triassic 

Mesozoic or (and) 

Highly metamorphosed, crystalline , 
dark amphibolitic rocks of un
certain origin associated vvith 
dioritic intrusives and highly 
metamorphosed sediments, 

l.ater_J_ ·- ::::::::::::::::=::::t:::::C=h=i=efly quartz veins, mineralized with pyrite, l esser galena, and 
' free gold; values i n gold . 11 

1::-===::::::::::::::;::::::tl ===== ·-=-~====-=::::-=====-·==:-.:::.:::::-;:_ ----- -
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Table of Formations and Associated Mineral Deposits (Cont'd) 

===============+=====:::::::'.:::.==::=i::::::l:::~a:::~=..:.-:::: ==:+f ::~:::o=::r:::mn.:::::t:::i::::~:::~:::-s.::::a::n=d==min-e-~--~-~----d_c_p:::::~-s-~~~:- :. ::::: :::: -

Era Period Symbol (Numbers r efer to localities shon 1 
on map) -------+--------+------+------'-'--------------- -- -- ---- --

Mesozoic 

and 

Palaeozoic 

Triassic D 

and 
a.nd 

Permian(?) 

c 

Chert, cherty argillitc, argillite , 
quartzite , and limestone; greonat one 
(lavas, breccias, tuffs , and 
associated intrusives); fossiliferous 

a. Replacement deposits near grani
tic contacts, containing chiefly 
pyrite and arsenopyrite and carrying 
gold values. 9, 12 
b. Brecciated zone s , partly 
cemented with quartz sparsely 
mine r al ized with pyrite , and carry 
ing gold values. 12 

f:::::::======J::=:::-===l===~=-=--.::..-;._--====.:.;----- - :::::----------- -----

Permian 

Carboni
ferous(?) 

B 

and 

A 

Limestone (fossiliferous); of no 
considerable areal extent and not 
mapped separately . 

Cherty and argillaceous sediments; 
limestone; gr eenstone and green
stone schist, mainly volcanic but 
with associated dioritic intrusives ; 
strongly metamorphosed in much of 
the southern and eastern parts of 
the area. 

a. High-temperature replacement 
de pos i ts in metamorphosed lime stone 
and gr eonstone heavily charged with 
ore miner als including, chiefJ.y, 
pyrite , pyrrhotite , arsenopyrite, 
chalcopyritc, and sphalcrite ; l e s ser 
molybdenite and galena; value s i n I 
gol d as we ll as in one or more 
other metals . 3, 4, 5, 21 
b. Mainly quartz ve ins, with a 
variable but, in general, low 
sulphide content consisting of 
pyrite and , in most cases, one or 
more of galena , sphalerite, und 
chalcopyrite; carrying, a lso, 
occasional fre e gold; value s i n 
gold. 1, 14, 24 
c. Shear zones with, generally, 
some vein quartz and minerali~e d 

1 

with pyrite, galena , zinc blende , / 
chalcopyrite, and , more locally, I 
fre e gold; variable gold values . 

23, 25 I 
d. Shear zones containing some ve in 
quartz and mineralized v.ri th pyrite , 

1 
galena, zinc blende , grey copper, 
and chalcopyrite; values in silve r , I 
lead and zinc. 27, 28, 31 
e . Limestone quarries. 

======:=::::±===~=::::±====:=j==-~===='.:::::============~-=-~d 
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Shuswap Complex 

The following group of rocks is separated from those in 

the foregoing tabulation for the reason tha.t its members cannot be 

arranged ~n a definite geological tirne sequence. Instead they 

represen~, in the writer's opinion, different stages in the process 

of granitiz;ation of formations which, for the most part at least, 

are probably as old or older than any listed above. Final stages 

in the proce~s arc represented, over large areas, by biotite 

grAnite and granodiorite ; initial stages by the least metamorphosed 

of the rocks inc~uded with the paragneissos and schists. No 

metallic mineral deposits of consequence have boon found within 

the area of the Shuswap complex. 

Formations and mineral deposits 
Era Period Map (Numbers refer to localities shovm 

Symbol on map) 
i--~~~~-+~~~~~~--·~+-...:-~--+------"--=---~~~~~~~~~-~---

Mesozoic Carbonifer-
ous (?) 

and 
and 

Pre-
Mesozoic later 

Mostly medium-grained, massive, 
quartzose, biotite granite and grano
diorite; in part porphyritic and in 

B part gncissic; associated with 
abundant, white , coarse-grained, 
garnot iferous, pegrn.at itic granite. 

A 

Medium- to coarse-grained, massive 
to gneissic, hornblende and horn
blende-biotito intrusives of varying 
composition, but chiefly about 
granodiorite or quartz diorite; 
commonly conspicu~usly titaniferous. 

Chiefly medium-grained grieisses 
varying in appearance, composition, 
and origin; associated with abundant, 
white; pegmatitic and aplitic 
intrusives ; showing many gradations 

B into rocks like A and B above, and 
also into metamorphosed sediments 
and volcanics; containing red 
garnets and, more locally, abundant 
opidote as characteristic minerals , 

-----------------------------·-· 
Banded para.gneisses associated with 
a.mphibolitic and highly micaceous, 

A garnotifcrous schists with 
transitions into less metamorphosed 
formations. 
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ECONOMIC GEOLOGY 

Tho mineral deposits of the area muy be classified us 

A. Metalliferous Deposits 

B. 

1. Gold placers 

2.. Lode deposits 

(a) Auriforous quartz voins 

(b) Misccllo.ncous quartz veins 

(c) Mineralized shear zones 

(d) lvfag:matic segregations 

Non-metallic Deposits 

1. 

2. 

3. 

4. 

5~ 

6. 

7. 

8, 

9. 

10. 

Coal 

Petroleum 

Asbostos 

Mo.ngane se 

Mag.:uesium sulphate 

Silica 

Limestone 

Clay 

Diatomite 

Garnet 

Metalliferous Deposits 

Gold Placers 

Placer mining in the area has been confinedk ma.inly, to 

the vicinity of early discoveries along Rock creek and its tribu

taries and on Mission creek. Numerous other streams have been 

prospected and along some of these a little gold has been found, 

but not enough to encourage extended operations. From the principal 

localities. however, a production, amounting perhaps to several 

hundred thousand dollars, has been won. The gold has come, mostly, 
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from present stream gravels and this source is nearing exhaustion. 

Much attention has, however_, been paid, particularly in more recent 

years, to buried, old channel deposits occurring, in most cases, on 

one side or the other of present streams and at varying elevations 

above them. They ore covered with glacial drift and evidently 

represent stream deposits of inter-glacial or pro-glacial ago , 

The placer deposits of Mission crook were exrunincd by 

Daw~on1 in 1877 sixteen years after their discovery. Early 

recovery was made from the creek bed for o. distance of ! mile or so 

below a narrow-, rocky gorge about 7 miles from the mouth of the 

crook. Good pay was won from the stream gravels, but they wore soon 

worked over, Attention was then directed to low benches or flats 

on either side of the stream and mining there has ~cvealod older, 

auriferous gravels underlying a varying thickness of, chiefly, 

glacial deposits. These gravels and the overlying drift are, in 

plnces, well cemented by calcareous material. Below the gorge they 

appear to form a fairly continuous bod, up to several feet thick, 

overlying Tertiary sediments, principally shale. Some work was 

done on thoso gravels in 1936, The gorge itself and the valley 

above the gorge have been cut into crystalline, gneissic rocks of 

the Shuswap complex. Gold-bearing gravels , very similar to those 

below the gorge, have also been found, in places resting on these 

Shu~ap rocks but not in any quantity. Doubtless it is these 

deposits of older, uuriferous gravels that supplied the gold won 

frbm the present bed of Mission creek. The source of the gold in 

the older gravols is loss certain. The gravels themselves appear 

~o be pre-glacial and to be composed of detritus from pre-Tertiary 

formations. It is not improbable that they represent reworked, basal 

Tertiary. gold.;..bearing streo.m gravels and that such deposits, rich in 

1nawson, G.M.: Report on Exploration in the Southern Portion of 
British Columbia; Geol. Surv., Canada, Rept . of 
Frog~ 1877~1878, pt. B, pp. 157-158. 



··12-

gold, TnfJ.Y occur in places at the base of the Tert~ary sodu~ents 

though not exposed at this particul ar locality. A few miler.; 

farther north, beyond the limits of the map-area., gold-bearing 

1 Tertiary gro.vels arc exposed. Investigations there h:ivc net_, 

however, boon successful in d.eveloping any important body of pn.y 

ground. Partly the difficulty is o.ttributa.blo to po.ucity of 

exposures; pa.rtly to what appoo..rs to be the groat nidth of the olcl 

cho.nncl; partly to the faulted character of the Tertiary deposits, 

and partly to the fact that they arc ovcrlo.in (probably lo.rgely 

overlain) by lo.tor, Tert i ary lavas o.nd, as a result, a. r e costly to 

explore. This latter feature is especially true of consolidated 

Tertiary gravels (conglomerates), such o.s occur at various places 

in the district. Their possibilities have boon referred to by 

2 the writer in an earlier report. 

The buried, old chan~el dopo3its of the Rock Creek 

section have boon referred to at some length in the Jl.nnuo.l Reports 

of the I\Td.nistor of Minos of British Columbic. for 1931, pages 126· .. 129; 

1932, pages 131-133; 1933, pages 162-164; and 1934, pa.go Dl2o The 

deposits, composed of stream gravel, sn.nd, and clay, a.re, in most 

places, thickly covered with glacial drift . They may occur either 

beneath bench deposits flanking the present strco.ms or mo.y be 

separated from the so streams by ridges of rocl-: up to several 

hundred fo ot high. Lack of a.ny great measure of success in cxplor~ 

ing those old channels seems attributable ra.ther to mechanical 

difficulties than to failure in finding gold. Those difficulties 

have involved the moons of r emoval and disposal of overlying drift 

and of the waste from the channel deposits themselves. Prospecting , 

too, from shafts to reach and explore the po.y g:avols rocting, 

1 .Ann. Rept., Minister of Mines, British Columbia., 1935, pt.D ., p . 15. 

2cn.irnes, C.E., Min0rul Resources of Northern Okanc..gan Valley, B.C .; 
Geol. Surv., Cano.do., Sum. Rept. 1931, pt. A, pp. 66-109, 
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gonora.lly, on bedrock, ha.s commonly boon hc.ndic a.ppcd by a. rn.pid 

n.ccumula.tion of we.t or i n the workings , noce ssito.ting efficient 

pumping machinery such a.s wa. s not o..va. ila.blc i n the c a.rly da.ys of 

pla.cor mining in this district. The pay gravels, too, where 

found, are commonly partly cemented wi th iron oxide and lime, and 

much of the associated, finer detrital gold may not be readily 

separable from the cement i n the s l uicing operations and may be 

lost with it. Such gold as has bee n recovered f rom t hese old 

channel deposits has been mostly coarse and rusty. 

In the Rock Creek area placer gold has been f ound along 

Rock creek itself, particularly near its j unction with Kettle 

river, and at intervals along its tributaries, Jolly and McKinney 

creeks; also along Rice creek which flows south into McKinney 

creek. The source of the gold is, pre sumably, gold-bearing quartz 

veins such as occur principally within the large area of pre

batholithic, Carboniferous (?) formations flanking the southeastern 

slopes of Baldy mountain and r epr e sented by t he lo de deposits at 

Camp McKinney and vicinity. Bullion from Camp McKinney ores is, 

however, stated to carry a much higher proportion of silver than 

the gold from the placer diggings. To what extent the information 

applies to all parts of the Roc k Creek basin is not known, but 

there is the suggestion eithe r that the source of the placer gold 

is other than as indicated above or that some chemical proce ss 

(or processes) has intervened to change the composition of the 

lode gold either prior or subsequent to i t s separation from the 

lode deposits. It is well known that the fine gold of placer 

deposits may be leached of much of its silver content, but the 

process is doubtfully effective in the case of nuggets of any 

size. It ~ is, however, possible that much of the placer gold in 

this area either occurs in or was obtained from Tertiary gravels; 

that this gold was derived from deeply oxidized outcrops in 

Tertiary time; that the se oxidized outcrops contains gold that, 
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mainly, had been .concentrated, by solution and reprecipitation 

at or near the surface, from the ·pr:i.mary gold of the lode deposits; 

and that this secondary gold was lower in silver than the primary 

gold. The fact that much of the placer gold recovered in the Rock 

Creek section is coarser than any free gold particles seen in the 

vein deposits suggests that some process of concentration was 

active in Tertiary time. Since glaciation there has been little 

opportunity for prolonged weathering, and gold-bearing lode 

deposits, though not unconunonly carrying concentrated free gold 

in their oxidized parts, have not been observed to contain gold 

as coarse as much of the detrital gold in the placer deposits. 

Auriferous stream gravels formed in periods preceding glacial 

erosion as a rule contain coarser gold than those formed in 

recent times, but the present-day placers may contain coarse gold 

that has been rederived from ancient placers. The occurrence, 

therefore, of any unusual concentrations of coarse gold in the 

present stream gravels may mean that these streams have cut 

across such old channels and that a search should be made for 

them. 
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Lode Depos:'Lts 

Auriferous Quartz Veins 

. 1 . 
L Blue hawk. Annua.l Rop o:"-t of t ~10 l·'.2_n _i t=:ccI· of JJti.n0s, Brit:i_sh 

C.olum:)i8,, 193:S ,. p~1, :'.. S6 ··l97.; 1935, J.Jt. D, p. 13 • 

8. Torpedo. .An__-rrnal Report o:!:' tl;e W.niste :c of Mines, Briti.sc1 
Columb:i.a, ::. a: 8,, p, 211:; 1934, pt . D, pp. 33-3Lk , 

9. Golden Zone. Camsell, Chas.: The Geology a:".ld Ore Dop0si-t.s 
of Hedley Eining District, British Cohunbie.; 
Geol . Surv . , Canada, Mem" 2, pp. 204-206. 
Annual Report of ·che Minister of Mines, British 
Columbia, 1930, pp . 216-217; 1931, p. 133, 1 932, p.15g, 

11. Or o Fino Mountain Camp. Annual Re port of the 1'[ini ster of ~!iine s . 
British Columbia, 1898, p . El6; 1923, p. 186; 
1929, p. 269; 1930, p. 218; 1931, pp . 134- 135; 1932, 
pp. 136-137 ; 1937, pp . 168-169; 1934. pt. D., 
pp. 15-16; 1934, pt, D, p. 13. 

13. Torres, Cockfield, W.E .: Lode Gold Deposits •J f Fairviev.r 
Camp , Camp McKLmey , and Vidette Lake Area, a!ld t he 
Dividend-Lakeview proper-l:;y near Osoyoos, B .c.; 
Geoi. · surv,, Ca.."'1.ada, Mem. 179, p. 10, 
Annual Report of the Minister of Mines, British 
Columbia, 1933, pp . 167-~68; 1934_, pt. D., p , 15 , 

14. Fairview Camp. Cockfield , W ,E.: Lode Gold De po sits of Fai:::-vimv
Camp, Camp McKinney _, e.nd Vidette Lake Area, a.net t i10 
Dividend-Lakeview p:coper .. cy near Osoyoos, B .c. ; 
GeoL iJur v ,, Canada , :Mem. 179, pp . 1-10" 
Annual Report of the Mi ni ster· of Mines , B:::: itish 
Colum0 ia .• 1897 .• pp. G99-600; 19'.'0 ,, p. 157; 1923 .• 
p. 185; 1926 , p. 219; 1952, pp . 13~-136; 1933 , 
pp. 164-136 ; J.934 , pt. D, pp. 13-14; 1 935, pt . D_, 

l ? 1 3 pp. ~ ·- '. 

15 , Tinhorn. Annual Report of the Minister of Hines , Briti sh 
Col umbia, 18 97, pp , 601-602 . 

17. Mak Siccar. Annual Report of the Minister of M:i.nes, British 
Columbie , 1927 , pp . 238-2 39; 1928_, ::? • 260; -'-929_, 
pp. 268-269; 1930~ p. 214; 1931. p. 136; 1933 , 
pp . 166-167; 1934, pt. D, p. 15 ; ~93 5, pt. D, p.13 .. 

24. Camp WJcKinney. Cockfield, H .E.: Lode Gold Deposits of 
Fairview Camp, Camp McK~.nney, and Vidette Lake k c:u , 
and the Dividend-Lakeview property nea:i:- Osoyoos, :tLC.; 
Geol. Surv ., Cs.r..o..da, M:J:cn , 179,. pp. 11-19. 
Annual Report of t ~'l8 Min iste:c of Mines , :iri tish 
Columbia, 1897, pp . 604-·605 ; 1928 , pp. 255-256 ; 
1932, pp. 130-131; 1933 , pp. 156-:58. 

29. Boomerang. Annual Repor~~ of t he Hinister of Mines .. Britis~1 

Columbia, J.913_, pp . 157-·158. 

33. Dale. Annual Re port of the 1!0.ni ster of Nines, British 
Columbia , 1925, p. 201; 1 928,, p p . 251-252. 

1 
The numbers in this colmm.1. appes:::- on the aec o::npany ing map and 
show the location of the proper-tie ':. 
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Gold-bearing quartz veins constitute the most widely 

investigated type of deposits in the area. The largest producer, 

the Cariboo-.Amelia mine at Camp McKinney, is recorded as having 

yielded over $1,000,000 worth of gold in the years 1895 to 1903 

inclusive. A little gold was also won, in the early dnys, fr~m 

one or more of the neighbouring properties in this croup. In 

recent years ~ome attempts have been made to revive intere~t in 

Camp McKinney, but with little success. The old workings are 

mostly inaccessible and, though it seems probable that further 

discoveries of note will yet be made, there is but little 

information on the gold-bearing deposits to guide explorations. 

At the Fairview and Oro Fino Mountain camps development work has 

been actively carried on in recent years and both camps were 

producing in 1936. Ore from these camps has been valued at a f(;{W 

dollars to over $20 a ton, the Oro Fino ores being, on the whole, 

the richer. other properties, from which small quantities of l!;Old

bearing ores have been produced, include the Torpedo, Tinhorn, and 

Mak Siccar mines. There are, in addition, many widely scattered 

claims and groups of claims within which sizable quartz veins 

carrying low gold values occur and on which more or less work has 

been done, in most cases, many years ago, though quite recently in 

the cases of the Bluehawk and Torres groups. A f ew of these are 

included in the list of lode deposits. 

Sizable, auriferous, quartz veins occur in all types of 

the Okanagan intrusives, except the ultrabasic rocks, and in both 

sed:iJnentary and igneous members of the pre-batholithic formations. 

Production, to date, has come almost entirely from veins in these 

older rocks, but ore-bodies of some importance have also been 

found in the granitic intrusives and, in the case of the Torpedo 

property, have provided small shipments. The quartz veins vary 

greatly in their dimensions from less than 2 feet wide and 100 feet 

long to as much as 30 feet wide, and, perhap~. several thousand 
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feet in length. In general ·the wider veins are the longer, but 

short veins may, in place s, widen to form large, lenticular masses 

of quartz and long veins may pinch at intervals along their striko 

to mere stringers or may split to form several such stringers. 

The Cariboo-Amelia vein (or veins) is stuted to have been mined 

over a length of 1,740 feet and to a depth of 540 feet. At 

Fairview camp tho principal veins of the Morning Star, Stem:winder, 

and -Fairview l'll.:lnes have been followed for distances of several 

hundred to 2,000 feet and as the properties adjoin along the strike 

of these veins it is not improbable that one or more of the ve ins 

are continuous thr~ugh the three properties, except as disrupted by 

faults. In none of the workings, however, has developI!l0nts be-an 

carried to depths of more than a few hundred feet. At the Oro 

Fino Mountain ®l!lp the workings are comparat ive ly shallow and 

short • .Among the hitherto unproductive veins those of Fair~iew 

~p <X)~urring in the granitic intrusivcs (locally referred to as 

the Oliver granite), as explored on the Standard, Empire, and 

Susie claims, average several feet wide and have been traced for 

hundreds of feet. From the Oliver (Victoria) claim, adjoining the 

Susie; a few tons of ore were shipped in 1932 and 1933. The ore 

carried some free gold. 

In the pre-batholithic fonnations many of the principal 

quartz veins conform with the schistosity of the enclosing 

formations and have formed partly as a result of fissure filling 

and partly by replacement processes. Inclusions of wall-rock a?'e 

common and in places show as relative ly long, narrow bands of 

partly silicified rock alternating with bands of pure quartz and 

conforming, roughly, with the strike and dip of the veins. The 

principal veins at Camp l!.clCinney and Fairview camp have a general 

westerly to northwesterly strike; those on Oro Fino mountain 

northerly to northeasterly. Dips may be in e ither direction and 

va:ry from flat to vertical. The Cariboo-.Amelia vein dipped steeply 
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south, the Morning Star, Stcmwindcr, and Fairview veins dip 

northcastorly at low to intermediate angles; and the Twin Lakes 

main voin rolls gently to reappear at different surface workings. 

othor veins in the Oro Fino camp have quite steep dips. 

Veins in the batholithic rocks may strike in any 

direction, though the larger veins seem to favour a northerly or a 

westerly to northwesterly course. Thus, the Empire, Standard, and 

Susie veins of Fairview camp strike northerly; the Torres and 

Golden Zone veins, about cast and west. Replacement of the wall

roek by voin quartz is pronounced in Fairview camp. 

The quartz veins are ~nterscctod by faults and the 

quartz itself is connnonly much fractured and, in places , badly 

crushed. Most of the faults have a small throw and are principally 

normal faults. More important faults, marked by heavy gouge, are 

also encountered and have presented more difficult structural 

problems. The ore at the Cariboo-Amolia mine is stated to have 

boon lost on such a fault. 

The veins arc composed, very large ly, of quartz, but 

in place s may contain abundant inclusions of the wall-rocks. Other 

gangue mine rals arc scarce , but may include a little calcite and, 

in rare cases, as at Mak Siccar mine , black tourmaline. The quartz 

is mostly white and vitre ous and in some ve ins is distinctly glassy. 

Dark, rather bluish quartz composes parts of the Camp McKinney 

veins. Most of tho quartz veins contain abundant, small, drusy 

cavities lined with clear quartz crystals. 

The quartz veins are mineralized with one or more of 

a variety of sulphides of which pyrite is most connnon. It occurs 

irregularly disseminated through the quartz both in fine gro.ins 

and as masses of course crystals. Inclusions of wall-rock in the 

quartz or the wa.11-roc ks themse lves rnn.y contain dissemino.tod 

pyrite. Decomposition products of the pyrito, chiefly sulphur, 

ho.vo addod o. conspicuous black film to the quartz both of the veins 
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a.nd of the grb.hi tic vm.11-recks in the Sta.ndo.rd and Empire vo ins of 

Fa.irvicw ca.mp, othe r, c ommonly b..ssoc:l..atod sulphides n.ro go.lcnn. 

o.nd sphalcritc . Those occur both finely d.isscmina.tod o..nd in :::i.cs~c 

of course crysta l s. A l itt l e, r od spho.lorito was observed in nn 

ore specime n from Fai rview mine . Chalcopyr ito and molybdonUo 

occur mostly a s s pecks and flakes respectively. Striated surfaces 

of the qun.rtz may b e smear ed by a t hin fiJ.m of molybdcni te giving 

a bluish tarnish or iridescence to the quartz . 

Aside f rom the sulphide minerals the quartz ve i ns may 

carry visible fre e gold. I t occurs mai nly as spar sely disscminatec, 

specks through t he quartz and up 't o a mil l imetre or so in diameter. 

The gold is in pa rt primar y , b ut c oncentrations of fine gold havo 

formed in the oxid ized outcrops of some of the veins . 

Gold a ssays arc n ot unifor m fo r any one vein or grou~ 

of veins, Those suffic i ently h i gh to encourage mining are confined 

mainly to p a.rts of a vein which , as developed by the mine workings , 

constitute ore sh oots and , in t he princ i pal discoveries to date, 

form r e lative l y smal l parts of the vein as a whole . Enricr.rr..ont of 

gold in the oxidi zed ve i n outcrops has provided shallow ore si:1oots 

from which a cons ide r ab le aggregat e tonnage of h i gh- grade ore wa~ 

obtaine d at t he Morn i ng Star mine at Fairvi ew a.."11.d at diffe:i:-ent 

properties on Oro Fin o mount a i n . I n such ore shoots the gold 

occurs almost entire l y f r ee. In the primary ore shoots, however .• 

a VEµ"iabl e proport i on of the gol d may, depending upon the particular 

type of deposit or even the particular er e shoot , be combined with 

the sulphides and high val ues obt ained from ore in whi ch vis:i.ble 

gold is rarely s een . The b oundar i es of or e shoots are determined_. 

largely, by assay values and ooer at ions on an appreciably larger 

scale than at present would, undoubtedly, enable operators to extend. 

the boundarie s of t he ir or e-bodi e s . Old records indicate that 75 

per cent or more of the gold c ontent of the Cari~oo-.Arnelia ores was 

free and caught on amal garnation p l ate s in the mill ing process. 
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About tho same percentage of the i;0lc recovered, in :~93 6, fro;n 

the milled ore of the Twin :;:,D .. kos micio, wn.--:. causht on -~ho pla.tes . 

At Fairview camp it is re ported that smice 3 .• 7CO tone :milled in the 

winters of 1892-1893 and 1893--1894 yicirkd. $ll o. ·c on. by a.mn.lga..m.:i.tion 

nnd 92 cents a ton in the ccncc;.Tc;~a:cos . T:-10Go fig'..lros arc ba.sod on 

the old price of gold o.nd the t onnage wJ.;; drn.w11 fr om o:c- near the 

surfo.ce where there was considerable o::c.r:'.chmont j_:c_ froo gold . In 

the deeper workings free gold iG rarely soon in the ore a.nd the 

gold is b e lie ved t o be combined ma.inly with the sulphides. 

The principn.l ore shoots at Co.m.p McKinney, Fairview, 

and Oro Fino Mounta i n contain mor e sulphide than the other parts 

of the veins. Though pyrite is, in general , the abundant sulphide, 

values in many places have seemed best whore go.. l e no.. and sphal0:c:\. te 

wo re also present, though not always 11rhe r e they wore most ab1.mdant . 

Specimens stated to b e of high- gr ade ore assaying .• in each case , up 

to s ev e ral ounce s of gold a. ton , wore taken frorr. the Twin Lake s, 

Fairview, and Morning Sta.r mines and wore pc ., ished for microscopic 

study. In each specim0n the abundant sulphide was coarsely 

crystallized pyrite and under the m:..cr oscopo :·_t wa s o~served to be 

more or less severely fractured and 111ms veined, in places , by galena, 

zincblende, chalcopyr i te , and auartz " On the other ha...'1.d, small, 

irregular, mostly rounded bodies of the same sulphides are c ommon 

in the pyrite crystals a.nd these bodie s have the ap?ea~ance of 

being replaced by, r ather than of replacing, the pyrite . A spec imen 

from the Twin Lakes mine showed f r oo gold as microscopic, ii~regular, 

b odie s~ some in the pyrite, some f orming parts of the smal l bodies 

of galena in the pyrite cr ystals, and some jn the quartz gangue 

following the borders of the pyrite crystals and,, i n pls.ces, 

definitely veining the pyrite. A v e r;.r J.ittJ.e, micro::;copic gold 

was also observed in a specimen f r om F'.lirview mine. No conclusions 

could be drawn from these few specimens a::; to any special pre

dile ction of gold for particula!" sulph:..cfo or gang~1e miners.ls; nor 
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ns to the paragcnctic relations of the vein minerals. From the 

microscopic size of the free gold particles it did, however, 

appoo.r that much of such gold would o scape amalgamation in the 

milling process, but could be saved in the concentrates. It also 

appeared probable that the gold was partly in solid solution with 

the sulphides, as specimens prcsmnably carrying high values, as 

a.t the Morning Star mine, shovvcd no free gold under the microscope. 

At the Mak Sic car mino, on Manery crook, a lot of 

exploratory work has been done in an area occupied in part by 

groenstonos and in part by an intrusive, hornblende quartz-dioritc 

stock. The deposits consist mainly of veins of vitreous, drusy 

quartz, carrying some black tourmaline , o.nd mineralized with pyrite 

and some chalcopyrite. The quartz veins o.ro partly replacements of 

the wall-rocks, and the associated pyritic mineralization may 

extend into . these rocks beyond the vein boundaries. The veins 

occur along shears in both the grconstono and the quartz-diorite; 

they arc very irregular in width, discontinuous in strike, and 

where observed are fractured and sheared as a result of post-

mineral movements, Small ore shipments have been made. Samples 

from different parts of the workings arc reported to have shovvn 

high gold assays, e'speciully where chalcopyrite occurs. A company 

1 
report is quoted as stating that at the top of the shaft in No. 1 

level a width of 4-! feet of ore consisted of 2t foot of solid 

sulphides on the hanging-wall and 2 feet of a mixture of sulphides, 

carbonates, and quartz on the foot-wall side und across the full 

width of 4! fo ot gave assays of 1.66 ounce s gold and 0.84 ounce of 

silver a ton. A shipment of 2 tons made from this shoot, in 1934, 

gave 1.83 ounces of gold and 1 ounce of silver a ton. 

The principal workings include two :main adit-levels and 

one sub-level below ea.eh a.dit-level . Only tho a.dit-levels were 

examined by the writer who visited the property, unaccompanied, on 

October 6, 1937. The adits arc about 365 feet apart, vertically 
.... ~. - .. - ---·~ ..__.~.--.- - ·-----· ,----·-----~-

1Ann. Rept., Minister of Tulines, British Columbia, 1933. 
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(ba.romotric readings), the portal of the upper (No. 1) adit lying 

about 600 feet north 55 to 60 degrees cast of the portal of the 

lovver o.dit (No. 2). A rough, po.co-compass survey was ma.de of 

these two l eve ls. Just to the oo.st of the portal of tho upper 

adit is a. vein, scvcro.l feet wide, of vitreous, drusy quartz, 

containing black tourmaline, sco.ttcrcd pyrite cubes, and stained 

with brownish blo.ck ma.ngo.ncsc (?) oxide. The quartz is somewhat 

sheared o.nd is a.long n shear striking about north 30 degrees co.st 

which is followed by the ~dit for 170 feet or more. The shco.r is 

in quartz diorito, dips westerly at 50 to 60 degrees, and contains 

irregular, mostly small, bodie s of quartz. At about 150 foot 

from the portal a crosscut driven easterly for 45 feet encounters 

another shear about 6 feet wide containing considerable quartz. 

This shear is o.ppa.rontly a.bout po..ra.llel with the other, but seems 

to dip more steeply. North of the crosscut intersection it is 

evident tho..t considerable v:o rk has been done both a.bovo and bolow 

the leve l, but little mineral co.n now be seen. Tho foot-wall 

rocks arc grcenstonc, the hanging-wall rocks, quartz dioritc. 

The lower , main o.dit is driven north-northoa.storly, 

ma.inly in quartz diorite and a.long o. very irregular course for 

about 600 feet, o.nd then swings sharply to the ec.st a.nd, 120 feet 

farther, encounters a heavy shear in greenstonc. Tho shear is 

parallel with those in the upper o.dit and dips about 48 degrees 

vrcstorly. North of the crosscut intersection there is, again, 

evidence of considerable work above and below the level. South of 

the intersection the shear has been followed for 100 feet, in which 

distance there is little mineral in evidence. At a.bout 450 foot 

from the adit portal, a second crosscut, to the cast, 110 foot 

long, encounters a. shear in quartz diorito. The shear is about a 

foot wido, strike s parallel t o t he others mentioned, dips 45 degrees 

westerly, is not noticeably minero..lized, and has boon followed for 

only a few feet. Ace or ding to a plot of the vvriter 1 s rough survey 
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this shea.r is directly in lino with the other on this level, 

on which work ha.s boon done, a.nd a.bout 300 f oot from the south 

end of the south drift i n those workings. From the plot, 

however, it vms not certa.in with which of the tvro shears 

encountered in the upper c.di t l eve l this shea.r explored a.t 

the lower level corresponded. .An inter e sting feature, however, 

was the appar ent rcgula.rity n.nd persistence of the so shears in 

an area. of rocks which othen~iso, a. s explored a.long most of the 

lower adit-lcvol, is intersected by shea.rs and fa.ult-fra.cturcs 

striking and dipping i n diffe r ent directions a.nd giving the 

appearance of great irrogula.rity to the rock structures. On 

the other hand, the sha.ttorod chara.ctor, irregula.r form, 

and apparent lack of porsistonco of the quart z vein deposits, 

as exposed in these vvorkings , with which the mineral deposits 

seem definitely associated , suggests that such ore-bodies 

a.s aro· oncountor ed a.r e a.pt to be sma.11. 

On the Bluohawk property lying west of Ok.o.na.go.n 

lo.kc north of Lambly (Boar·) crook, a number of sroa.11 workings 

investigate sca.ttorod vein deposits of sha.ttorod, vitreous 

quartz. The veins va.ry from a. few inches to several foot wide 

o..nd have not boon traced far . They a.re mineralized, in pla.ccs, 

with pyrite, a little galena., and dark, oxidation product s . 

Picked samples ore reported to have a.ssa.yeO. from 0 .20 ounce to 

nearly an ounce in gold, but such assays appear to be spotty 

and the average tenor of the veins quite low. The deposits 

occur in an area of old sediments and grccnstoncs, the lutter 

including bodie s of related, dioritic intrusives. To the 

north they arc close too lar go mass of you.ngor gr~nodiorito. 
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Miscollo.ncous Quartz Veins 

9. 

16. 

20. 

Goldon Zone. 

King Edward. 

Horn Silver. 

I ( 

Co.mscll, Chas.: The Geology o.nd Ore Deposits 
of Hedley ~lining District; Gcol. Surv., Cana.do., 
Mom. 2, pp. 204-206 • 
.Annua.l Report of the Minister of Mines, ~ritish 
Columbia., 1930, pp. 216-217; 1931, p. 113; 
1932, p. 139. 

Annua.l Report of the Minister of Minos, British 
Columbia., 1921, pp. 178-179. 

Bostock, H.S.: Horn Silver Mino, Similko.m.oen, 
B .C.; Gcol. Surv •. ~ Ca.no.do., Sum. Rcpt. 1927, 
pt. A, pp. 47-52 • 
.Annua.l Report of the Minister of Minos, British 
Columbin. , 1925, p. 209; 1926, pp. 215-217; 
1927, p. 237; 1928, pp. 258-259; 1929, p. 268. 

Under this heading a.re included a. number of widely 

scpnro.tc vein deposits in which, though gold mo.y be present, the 

values in one or more other meta.ls arc equally or more important. 

Among them :rn.n.y be included the properties referred to ubovo, o.s 

well as the Bo.thfield Silver Lode cla.im in Trout Crook valley and 

the Silver Star group in Similka.moon valley. The Golden Zone 

quo.rtz veins, already c la.ssificd a.mong the gold-bearing veins, 

might equally well be included hero a.s their gold content is low, 

whoreo.s their apprecia.blc content of spha.lerite lends them some 

interest as zinc-bearing deposits. 

The veins of this group carry a. greater proportion and, 

in part, a greater variety of ore minerals than those of the 

preceding group. The principal metal or metals in the different 

deposits may be indicated as follows: 

6 Ba.thfie ld Silver Lode silver, lead 

9 Golden Zone zinc, gold 

16 King Edward copper, molybdenum 

19 Silver Sto.r silver 

20 Horn Silver - silver, gold 

On the Bathfie ld Silver Lode claim a number of narrow 

quartz veins and stringers striking in different directions occur 

in a large body of granodiorito. The quartz is drusy and crystalline 
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and conta.ins considoro.ble ga.l ena., grey copper, pyrite, he:mo.tito, 

copper ca.rbona.tos , n.nd probably some spho.lcritc o.nd cha.lcopyrite . 

The deposit, a.s deve loped , is not e conomic, but is of interest o.s 

indicating the type of mincro.lizod qua.rtz veins characteristic of 

o. lo.rgo o.reo. of gro.ni tic rocks in Trout Creek vo.lley and 

neighbourins a reas. The nearby deposits of the old Kelly mine 

contain very similar quartz veins , but o.s o. whole the occurrences 

there be long ro.ther to t he typo of mine rali zed shear zone s and 

vdll be r e f e rred to la t or under that hoa.ding. 

The Golden Zone quartz ve ins have already been referred 

to. The principal vein (or veins) ho.s boon traced easterly for 

several hundred fe et, averages about 2 f eet wide, dips very 

steeply south, and is c o1:lposcd of vitre ous, drusy quo.rtz 

conspicuously mineral ized with coarsely crystalline, black 

spho.lcritc as we ll as pyrite a.nd chalcopyritc . The ve in is fo.ultod 

in place s and cuts a.cross granite and meto.morphosed sediments, but 

the value of the zinc hus not boon o stDnatcd. Gold up to $2 or $3 

a ton is reported. 

Most of the work on the King Edward group was done many 

yco.rs a.go, but in 1918 it is r eported tha.t the King Edward claim 

of the group was further explored as a molybdenum prospect. The r o 

is no record of any production, but picked samples give high assays 

in copper and molybdenum and a.t one point samples across 4 feet of 

quartz are reported to have assayed 1.60 per cent copper. The 

principal deposit occurs in a.nd near the southe rn edge of a small 

body of a lkaline intrusives surrounded o.nd invaded by granodiorito. 

The deposit consists of stringers, veins , and irregular masses of 

quartz mineralized with magnetite , chalcopyrito , and molybdenite. 

Molybdenite occurs also along small fractures in the adjoining 

wall-rocks. Mineralizo.tion evidently took place under rather high

tompero.ture conditions and was probably introduced into the alko.line 

rocks from the surrounding granodioritc. 
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The deposits ~t the Silver Star and Horn Silver 

properties arc of ossontio.lly similar typos. Both consist of 

minoro.lizod quartz veins in alkaline intrusivos and in both 

the principal values arc in silver. A few tons only have 

boon shipped from the Silver Star, one shipment of 12 tons 

averaging $18 a ton in silver and another shipment of 1 

ton $38. The deposit is a quartz vein following a shear 

o.nd mineralized with grey copper, galena, chalcopyrite, 

sphalorito, and molybdenite. 

The Horn Silver mine has produced several thousand 

tons of ore. This has varied in its silver content from 

about 25 to 700 ounces a ton, the richest ore being obtained 

near the surface whore there was an importnnt concentration 

of native silver . Values in gold have boon mostly low, but 

have run up to over an ounce o. ton. The principal deposit 

is o. low-dipping, much-faulted quartz vein about 3 foot 

wide and several hundred fo ot long. The quartz is mi lky 

white and crystalline; is drusy in places, and carries 

some calcite. J:t is associated, in most places, with 

fragments, streaks, and bands of brecciated and altered 

wall-rock in which pyrite may generally be observed. The 

quartz is mineralized with pyrite, sphalorite, chn.lcopyrito, 

galena, grey copper, hematito, and native silver. Argontite 

l 
o.nd pyro.rgyrito arc nlso reported. According to Bostock 

the ore consists of sections of the vein richer in sulphides 

in general and native silver in particular. 

l 
Bostock, H.S.: Horn Silver Mino, Similka.moon, B.C.; 

Gcol. Surv., Canada .. Sum. Ro pt. 1927, 
pt. A, pp. 47-52. 
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Mineralized Shoo.r Zones 

7. IColly. .Alli'1.uo.l Report of the Ministe r of Mines, British 
Columbia. , 1 906 , p. 172; 1926 , p. 200; 1927, p.476. 

12. Olo.lln. Crunp ; Golconda.. Annual Re port of the Ministe r of 
Minos , British Columbia., 1917, p. 206; 1 922 , 
pp. 162-163; 1927, p . 239; 1930, p . 218. 

Gold Vo.Uoy. Annua.l Re port of the r:!ini stcr of Mines , 
British Columbia. , 1 932, p. 138. 

Dolphin. Annua.l Re port of tho Minister of Mines , British 
Columbia., 1916, p . 260 ; 1917, p . 215; 1918, p. 211; 
1922, p. 162. 

23. Do.yton Co.mp. Cockfield, w.E.: 11 Lodo Gold Deposits of 
Fairview Ca.mp , Ca..rnp Mc Kinney , nnd Videtto Luke 
.Arco. , o.nd the Dividond-La.kcvicw Property near 
Osoyoos, B.C.n; Geol. Surv._, Canada, Mem . 179, p.19. 
Annual Report of the Minister of Mines, British 
Columbia, 1926, p. 211; 1 928 , p . 256; 1929, p. 259; 
1 930, p. 221. 

25. Lemon Camp. Annual Report of the Minister of Mine s , British 
Columbia, 1897, p. 607; 1 930, p. 221. 

28. Jo Dandy. Annual Report of the Minister of Mine s, British 
Columbia, 1927 , p. 234, 

31. Beaverdell Camp. Re inecke, L. : nare Deposits of the 
Beaverdell iviap-area 11

; Ge ol. Surv., Canada, Me:m . 79 
(throughout). 

Nepanee. Annual Report of the Ministe r of Mines, British 
Columbia, 1925, pp . 207-208; 1928, p. 253 , 

Rambler Fraction, etc. Annual Report of the Ministe r of 
Tufines, British Columbia , 1925, p. 206; 1926 , p . 209; 
1927, p. 233. 

Bounty. Annual Report of the Minister of Mines , British 
Columbia, 1925, p. 205; 1 926, p. 209; 1927, p . 233; 
1928, p. 253 . 

Wellington. Annual Report of the Minister of Mines, British 
Columbia, 1925 , p. 206 ; l S~G, p. 209 ; 1 927, p. 233; 
1928, p. 254; 1929, p . 262; 1930, p . 220; 1 931, p.123; 
1935, pt . D, p . 14 . 

Sally. Annual Report of the Minister of Mines, British 
Columbia, 1925 , pp . 204-205; 1926, p. 209; 1927, 
p. 233 ; 1928, p. 254; 1929, p. 261; 1930, p. 214; 
1934, pt . D, pp. 9-10. 

Beaver. Annual Report of the Minister of Mines, British 
Columbia, 1926, pp. 206-208; 1927, p. 232; 1928, 
pp. 253-254; 1929 , p. 262. 

Bell (And Highland Lass) . Annual Report of the Minister of 
Mines, British Colurnb:i.a , 1925, p. 204; 1926, p. 208; 
1927, p. 233; 1 928, p. 252; 1929, pp . 260-262; 
1930, p. 214 ; 1931, p. 1 23 , 
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32. Dollar Camp. Annual Repor·c of the Minister of Itine s, British 
Columbif>. ~ 192-3. p. :!..84; 1 925 , pp. 199-200; 
1926, p. 252; 1930, p . 220; 1 931 , p . 24; 1 933, p. 154. 

34. Canni Camp . .Annual Repor t of the Mi nister of Mines , British· 
Columbia, 1930, p . 220 ; 1931, pp . 123-124; 1933 , 
p. 154 ; 1 934 , pt. D., pp. 10-11 . 

Many of the mineral deposits in the map- ar e a occur along 

shear zones and several of them have pr oved e conomically important. 

Th0 shear zones occur in both the Okanagan intrusive s and in pre-

batholithic formations, They vary from such as are simple fault-

fissures, along which more o:• les s chea:· ~ng and br e cciation of 

the wall-rocks have occurred,, to vvide be::L ts of sheared ground 

within which there muy be se'rera~- significant fissures . Eineral-

ization odcurs both as v ein deposits along the fissures and as 

sulphide impregnations in the ad joining wall -r ocks1 In gehe~al 

the veins have proved the more important economically, as at 

Beaverde ll campJ b.nd .. en the ·whole, those in the intrusive rocks 

are more valuabi~ than those in the older fo r mat ions. .Among tho 

older rocks the greenstone bodies are the most common host rocks 

of the shear zones and are the rocks most susceptib l e to alteration 

• 
and replacement by the m:meralizing sol"..~tions.. The principal 

go.ngue mine ral of the veins is quartz, but it i s commonly in minor 

proportion to the ore minerals in o.t least those par ts of the veins 

that constitute the ore deposits, Indiv:i.c1.ually, too , tho ve ins 

are smaller and less c on"c i nu ous -'.:;han ·chose included with the 

preceding groups, but may ma~rn up for t h:l.s def iciency by occurring 

in numb e rs so close l y spaced ~s to be deve lo ped together . In the 

associated , replac ement deposits , tho wal l-rocks are usually highly 

altered. Ankerite , chlor itc , and soric~te are common a lteration 

products, the first particula:·.·ly chacactor ;istic in gr een stone 

formati ons where it is n0t unc ommonly associated with a. 

disseminat ed. . briglil: gro<>n, flaky minora.~. r esemb ling mar i posite . 



Collectively, tl.~::c c.t~pos:"~ts (;C .:'.~:c8.i.n o. ,'._';;·oai::. v a r iety 

of ore minoro.l s 8.71.d n:s.y one c1.opos:'..t :r:i::r•,r c on·c.::.. i n Elost of thorn, 

as follows: 

B . Gold-s:'..lvo1-lual- sln~-~O?per &cpoGits 

C. Gold and coppe:· do pod cs 

D. Copper-mcJybdenun: J.epos ::.ts 

A. Silver-Lead-Z i nc Deposits. Deposits of this type have proved 

most important. They arc ropro sontod by most of ·[;he propertio s 

in the Boaverdoll co.m:r:i, to w-1-1ich roforonces ho.ve a l .co udy been ma.de. 

The geology and mine r a l depos its of th~s camp have boon described 

1 
i n some det ail by Reinecke who sto.te c tho.t to the end of the year 

1911 ore to the vo.l~e of nearly $100, 000 nad boon shipped. Since 

that time the production ho.s boon vul;;od at mo.ny times th i s runo'.l.nt . 

The chi ef produc·c ivr '3.reo. , less t hem o. m3.lc long, has included, 

from west to cast, +.i1c ad~oiniY!.g 1Jiro:::.1.i.-~gtor:_, 80.E y, Rob Roy , Bo ll , 

o.nd Highland !.,ass rropor-tios . J:<':rom tLc Bell mine , the largest 

producer, the grosc, ro..J.uo o-? p::-od.uc-::;i on: m:J.inly from ab out 1 918 

to 1929, ho.s b een oc·C-. i mo.to'-1. o.t oYe'~ .,n , oco_,000" The So.lly property 

was the principal n.c·odn:::or prior to 1 911 o.nd has continued shipments 

up to r ecent yoacs· f rom lS::.8 to ::_923 :· .:;cords ind ico..te that these 

have exceeded 4,00C ~ons of ore o.-voragiue; 200.5 ounc es of silver 

a ton, other impo!"tant producers ho.Yo been t he Wellington and 

Rob Roy (and Puebl o fr:lcticr..), F:-:·om J.9~. 9 t o 1925 the l attei· 

produced some sixty-foul· 0ars of ore mroro.ging o.·•)out 300 ounces 

of silver a ton; iDcL1doC. ir. - ~~1.iG ·,vc.. s ono eo.r· of fi :':'-l::;y tons 

representing the i·ichcs+, o;"r :.15.noc. a"t; ·[:;l'c~s crun::;i i n. :::-ccont yeo.rs, 

averaging 608 ounces :~·c s ~_ :'_vrn · o. to.1 n,i;_d 10 no:- co:'lt l eo.d . In 

1935 , 510 tons of rich oro ;3!i_i:?poC: :-::'rom -C~10 Wcll~_ngton affor ded 

1Re i necke, L . : Cre Deposits of t~10 B·)a·.rordell Map- area; GeoL 
Su.r\r o ,, Cr-:.n'.J..c:e. _.. :i·:I·3IT!,, l 7 q ': 
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profits f rom which 100 :.Jo~· cont cliv~Ldonds vmro doc l.o.rod. Other 

pr oduct i vo propo:~tio s ho.Yo L.10 ludod ·cho Ra.ncol.or, Bounty, Tigo".', 

o.nd Beaver. 

Tho minoretlizod shoo.~~ 7,0nos n:t tJ.1is canp strike ma.inly 

abo ut cast to nor thoa.st, dip SG' ... rth, am~ 7QT~r f~·om o.bout l to 10 

f oot wi de , They arc composed of ~hO(L"Od o.nd brecciated rock, 

partly a l ter ed n.nd roplaco d, and vo:':.n fillin(;. The filling may 

f or m di st i nc t , s i ngle, po..rallol or linked veins or or.. irregular 

:m.o..t rix t o t ho r ock f r o.gmonts; i t cons i sts of ore o..nd go.nguo 

mine r a l s , the latter chie fly quartz but including some carbonat es, 

gener a lly cal c ite , and , rare l y , a l itt l e f l uorite, The oro 

mi ne r als a r c po..r t l y di stributed thr ough the gn....~guo and partly 

fo rm mn. s sos of mi xed sulphide s; tho latte1· const i tute the bul k 

of the or e - bodi es and form much of the pr incipal or e shoots . 

The abundant sulphi des a r c gn.l onu., spha l.or i to, pyri to, cmd gr ey 

c oppe r, but ono or more of tho following nay bo p!'osont - ruby 

silve r, po l ybasito, n....~d argontito. Native silver is also present 

i n the riche r or o ··boJ. i os . Whore quartz prodmainatos pyrite 

c onunonly i ncreases in conparison with other oro minerals o.nd 

silve r val ues dr op . Tho lead and zinc content of tho ores may 

r un u p t o 10 po r cont, each; of the ore chipped , but have this 

d ist i nction that whereas tho load content is pai d for by tho 

sme lte rs a. penal ty has boon oxo.ctod for tho zinc content . Val ues 

havo b oon principaJly in silver :::mo. for tho deposits as a whol e 

h ave aver aged 150 to 200 ounces a ton . 

Tho mi neralized shon.r zones o..ro i-n.n.inly in batholithic 

i ntrus ivos , referred to locally o.s the Yfo stkottlo qua.rtz diorito . 

Uono hn. s boon found in nearby ~.ntrusivo masses of. the Tertiar y , 

Ben.vcrdell bo.thol ith and fow of consequence in tho pro - '!-x1.thol ith i c 

roc k s. In a nmnber of plo.ccs , however , fino~grained , gr ey to 

gr eenish grey, o..ndositic dy!rns a.re intruded along tho shoa.r zones 

f1.nd , i n p l a c es , ore is developed in them. Acc ording to R-J ino c ke
1 

1
op. cit., pp. 89- 90 . 
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these dykes arc not found intruding the Tertiary batholithic 

rocks and arc believed t o be older. 

The shear zones and their contained ore-bodies are 

intersected by abuntlant post-mineral faults. These m.a.y strike 

or dip in any direction, but a principal set strikes northerly 

and dips in moGt cases westerly at angles of 30 to 50 degrees. 

These faults arc commonly spaced at intervals of 10 to 50 or 60 

feet; arc horinal faults; and displacements along them amount, 

generally, to only a few feet. Stronger faults have been 

encountered and in some places the oro~bodies displaced have 

not been picked up. The humorous faults and the irregular 

disposition of the ore-bodies vrithin the shear .Zbnes arc features 

that have re sul tod in a gr eat deal of 11 Cl.oad 11 work in mining the 

deposits. This and the fact that the ore is hand-sorted for 

shipment and may be hand1ed several times before shipment, have 

meant that mining costs arc high and it is a tribute to the rich 

character of the ores that in spite of such handicaps handsamc 

profits have been made from mines in this camp. 

Underground workings arc extensive at the principal 

productive properties, but in no case have boon carried to a depth 

of more than a few hundred feet. Little definite information is 

available as to changes in the character of the ores at depth, 

but there is the suggestion, as pointed out by Reinecke, 1 that 

at greater depths they may change in type to ores more resembling 

those of Carmi in which quartz is an abundant gangue mineral, 

pyrite and chalcopyritc the conspicuous sulphides, and values 

principally in gold. 

other properties than those of Boaverdell camp on which 

silver-lead deposits have been found include the Kelly mine on 

Trout creek near Summerl and ; and the Sunrise and Donkey and Jo 

Dandy groups of claims near Westbridgc . 
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The workings o.t tho !Colly mine a.re ino.ccessible, but 

the deposits, from which small shipments of ore were made in 1926 

and 1927, occur along a sheo.r zone in granodiorite. A little 

minernlization soon o.t the surface consisted of stringers of 

mineralized quo.rtz and a little disseminated sulphides through 

the sheared and alt ered rock. The ore minerals noted aro grey 

copper, galena, sphalorite, and copper carbonates. The shear 

zone strikes north to northwosterly, dips to the northoast at 

about 30 degrees, and , whore best soon, is about 2 foot wide. 

A lot of exploratory work has been done on the Sunrise 

and Donkey groups, that on the former mainly in grccnstono and on 

the lo.ttcr principo.lly in sediments. Ono of the Sunrise workings 

encountered a small ore-b ody in a shoo.r zono striking northwostorly. 

A shipment in 1916 is reported to ho.ve carried silver values 

averaging $200 a ton . Tho oro consisted of a mixture of galena., 

sphnlerite, pyrite , grey copper , and chalcopyrite in a gangue 

consisting mainly of quartz. 

'~ 
On the Jo Dandy group a silicified shear zone containing 

both massive and banded qUc..'U'tz strikes northerly acr es~ · quartzitic 

sediments and dips about 35 degrees wost. It is mineralized with 

pyrite and galena and is reported to carry low gold values. 

Elsewhere on the property veins, stringers, and l enses of quartz 

occur a.long shears parallel to the schistosity of the enclosing 

rocks and are mineralized with galena, sphaleritc, and pyrite. 

The veins vary from less than 1 inch to 2 foot wide . Srunples of 

the vein matter are reported to have assayed from a trace to 0 . 05 

ounce in gold and from 1.4 to 19 ounces in silver u ton, 4 to 10 

per cent lead, and 2 to 11 por cont zinc. 

B. Gold (Silver-load-zinc-copper) _Deposits. The mineral deposits 

of the Carmi and Butcher Boy properties ut Co.rmi occur in the 

same intrusive body and under structural conditions very similar 
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to those of the neighbouring Beavcrdcll crunp. The Carmi deposits, 

however, contain more quartz n.nd the chief ore mineral is pyrite. 

other minerals include sphnleritc, chalcopyrite, galena, and some 

molybdenite. Both arc old properties and the principal production 

was from the Car!n.i mine in 190i when 885 tons shipped to the 

~cltor at Greenwood averaged bvcr an ounce in gold and about 4 

.ounces in silvot n ton. Shipments of 270 tons arc also recorded 

in 19~3 and 55t tdrts in 19351 the latte r averaging about 0.33 

ounce in gold and 2 otinces in silver a ton. From the adjoining 

Butcher Boy property, a car-load shipment in 1931 was valued at 

$28 a ton; in 1934, 110 tons wore shipped and averaged about 0.62 

ounce in gold n.nd 2 ounces in silver a ton. Reinecke believed 

that upper, eroded parts of the mineral deposits on these properties 

may have been similar to the rich, silver-load ores of Beaverdoll camp. 

other properties that may be included here are the 

Nepanee, Inyo and Ackworth, Lucky Boy (Titanic), and per'raps, also, 

certain showings on Arlington mountain. 

The Nepanee group of claims lies near the southeastern 

border of the Beaverdell camp, but unlike the principal deposits 

of that camp is in an area of the Wallace group of pre-batholithic 

rooks. The mineral deposits occur in a. highly-fractured body of 

hornblende diorite porphyYy and consist of a network of irregular 

veins and ve inlets of nineralized quartz and of sulphides following 

the fractures, and, to some extent, replacing the wall-rock. 

Picked samples of the quartz veins have carried gold and silver 

and an important content of lead and zinc. The sulphide deposits 

contain gold and silver as well as considerable copper. They 

consist, mainly, of pyrite, chalcopyrite, and arsenopyrite in 

disseminated and vein-like form through the broken wall-rocks. 

The Inyo and Ackworth, and Lucky Boy properties of the 

Dollar camp are on Cranberry ridge, west to northwest of Beaverdell 

camp and in the same body of granitic rocks. Here are shear zones 
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carrying considerable vein quartz and mineralized with pyrite, 

galena, sphalerite, and chalcopyrite. From the Inyo a.nd Ackworth 

small shipments were made in 1925 and 1927, the latter reported 

to carry about half an ounce in gold a ton, a few ounces in 

silver, and fair percentages of zinc and lead. On. the Lucky Boy 

property values, as indicated by srunples, have been principally 

in silver and copper. 

c. Gold and Copper DepGsits. Mineralized shear zofies in which 

one Qr both of gold and copper nre of principal imp.ortanoe ..&ccU!'" 

at the Dayton and Lemon comps near Camp McKinney, the Golden Ga:te 

prospect neal:' Rock creek, the Gold Valley and Dolphin pr.().!>el"'tie.s 

near Olalla, the Cr'a.ter Lake property near Beavetdell, and 

oortain pro$peO:ts dh Af'l:i.ngton mountain northeast of {'.armi.1 

At the Dayton oti.mp considerable work, in the aggregate. 

was done years ago on the Jim C~ow, Le Roi, War Eagle, and DaytQn 

claillls. Underground workings are now mostly inhccessibld~ .liere 

shear zones, 3 to 4 feet wide, strike north:westefly ~~~s 

greenstone rocks near the northeast contact of a body of quartz 

diorite. The shear zones carry very little vein quartz and the 

sheared greenstone and more massive wall-rooks are partly altered 

to ankeritic carbonate. The sulphides are mainly pyrite and some 

chalcopyrite. A shipment of about 40 tons from the Dayton in 

1916 is reported to have carried 2 ounces of gold and 5 ounces of 

silver to the ton and 5 per cent copper. 

At the Lemon camp to the northeast of Camp McKinney 

some work was done about forty years ago on the old Victoria. 

Old England, and Snowdon claims and it is reported that several 

car-loads of high-grade gold ore were shipped. The workings are 

not accessible, but apparently explored a shear zone 2 to 12 feet 

wide containing veins and stringers of mineralized vein quartz 

from which, it is believed, most of the ore was derive d . The 

prin~i'pa.l ore mineral is pyrite , but chalcopyrite and galena are 
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present and some ftee gold, More recently work has been done on 

the Gold Standard group of claims to the west and, principally, 

on the Ogofan claim. Here a shear zone, 4 feet wide, in greenstone, 

carries stringers of quartz and 1s mineralized wi.th pyrite, 

chalcopyrite, galena, and sphalerite. A little free goid is also 

reported. The shear zone strikes north 35 degrees ea~t and d ip~ 

60 degrees southeast. The wall-rock is partly altered to ankeritic 

carbonates and a bright green mineral r esemb ling mariposite . 

The Golden Gato prospect is in sheared greenstone 

containing narrow quartz stringers strildng northwesterly and 

dipping northeast. The quartz is sparsely mineralized with pyrite , 

galena, and sphalcrite. No assays have been r ecorded. 

At the Gold Valley Mines property near Olalla a wide 

belt of brecciated and sheared sediments follows westerly up the 

valley slope near the south contact of a body of pyroxenite. The 

breccia is partly cemented and irregularly veined with quartz 

and sparsely mineralized with pyrite. A lot of exploratory work 

has been done and high assays in gold r eported from samples of the 

quartz and cemented rock breccia. 

The Dolphin property, including the Dolphin and Spar 

Fraction claims, lies east of Olalla within, but near, the south

eastern border of a body of pyroxonite. The rocks have been 

crushed and sheared and mineralization has followed some of the 

fractures and been displaced by other s. The principal ore 

minerals are chalcopyrito and pyrite and values arc principally 

in copper with some silver and gold (?). Shipments are recorded 

in 1916, 1917, and 1918 . In 1916 a car of ore (about 40 tons) 

yielded a net r eturn of $837 .56. In 1917, 80 tons were shipped 

and had a gross value of $35 a ton. In 1918, 46 tons were shipped 

and carried 1.50 ounces in silver to the ton and 6.2 pe r cent 

copper. 



··36-

The Cr ater La1o p.r,;;or-Ly- iG z.t. n0vv ?rospoct . On the 

Balaclava claim, the p:·:!:cvJipal virc1·1~ hn.s bo0E LloEc c1 o. Ininoro.1-· 

ized fr acture zone st~·:i_k:iag ;,1c:".'thi.-10;3tc:•~ly o..cross qua;,~tz diorito 

quartz diorito and o_ylco co.~~y ::Crrog1l].o.r ; smo.11 lo~sos o.ncl veins 

of ore cons i sting of m:'..xcu sp:Cc..lori-co., pyrito , ohalcopyrito, 

and mo.gnctitc (?). Srunplos of this m'Jto:.:-ioJ. o.:~c stD.tod t o ho.vo 

y ioldod high g old o.ssays--tho :naxi m'lJJn ro&ching to 6 to 8 ounces 

u ton and a s much as 5 p:ir ccl'lt co~pcr . 

Showings on Arlington mountain a!"o said to occur in 

h t th t f h Zones as -'-hose at c.-.,,.,.,.,.; ,
1 

somew a c same ypo o s ear v ="'~ On the 

Arlington claim o.n east-west shear zone carrying quartz o.nd 

mine r a lized with chalcopyrito and pyrite inte!"socts a body of 

pyroxenito . Silver and copp3r have been rcpor-ced . other, 

mine r a lize d shear zones o.ro in :1uartz c::.orito. 

D. Copper-Molybdcnur.. Deposits. The pri!'lcipo.l deposits of t!:_is 

t y pe a r e on the Go". c C•Ddo. claim about o. m~_ lc northwo st of Olo.lla. . 

They occur wi thi n c. shear zone in r. ~J ody of pyYoxonite near it.:, 

n orthwc st c onto.et with a body of gr o.:-:oC.iori te. Th.J sheo.r zone 

strikes n or thwesterly, d:ips vorJcico.lly_. ~mrics fro:n about 2 to 10 

f oot wi de (averaging a.bout 4 feet) o.m: ~-s marked on either wall 

by 2 to 3 inches of gouge. The shcC1.r zone is partly occupied by 

a q uartz l e dge , perhaps of rcgmo.titic orj_gin, carryj_ng considerable 

f o l d spar2 an d mi ncra.lizod wit:1:1 pyrite, clmlcopyri-cc _, and molybdenite. 

The ore mine r als arc partly disseminated ~hrough the ledge and 

a s s ociate d rocks of the shear zone and occur partly as veins and 

l e n se s of n ear l y solid suJphido , ma.in=.y chalc opyrito. SI11..o.l l 

shipments a r c re0ordcd i:n ::_gi7 anJ_ 1 9~~3" :':1"2. 1917, '.3,390 pounds of 

·----------·---------- ... 1
Re inc ake , L . : Ore Dcposi tc of -che Bo~n-::Jrd.ol l f..!ap-arca; Geol. 

Sunr . , C'.ln'.loJ.,. 1'11-:;r;·. 7 9 _. p ,, 12 9 . 

2 Bostock , H. S . : Pcrson~l co!ffinunicC1.t:cn . 
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molybdenite ore contained 17 ,.1 per cont molybdenum a.nd 2 tons 

of copper ore carried 19 per cont copper. In 1918, o.. shipment 

of 10 tons of copper ore yic.lded 1. 7 ounces of silver o.. ton o..nd 

18.6 per cent copper. 

Replacement Deposits 

Golden Zone . Ca.msc l l, Chas.: The Geology and Ore Deposits of 
Hedley Mining District, British Columbia; GcoL . 
Surv., Cann.do.., Mom . No. 2, pp . 204-206. 
Annual Report of the Minister of Minos, British 
Columbia, 1930, pp. 216-217; 1931, p . 133; 1932, 
p . 139. 

Olalla Comp; Coppe r King . .Annual Report of the Minister of Minos, 
British Columbia, 1917, Po 206. 
Bullion. Annual Report of the Minister of Mines , 
British Columbia, 1910, p . 124; 1928, p . 261 . 

Osoyoos Camp. Cockfield , W.E . : Lode Gold Deposits of Fairview 
Crunp, Camp McKinney, r.nd Videtto Lake Aron., o..nd the 
Dividcnd-Lakcview Property near Osoyoos, B. C.; 
Geol . Surv ., Ca.nado.., Mom. 179, pp. 20-26 • 
.Annual Report of 2.:;hc Minister of Mines, British 
Columbia, 1913, pp . 172-·174; 1927, pp. 237 - 238; 
1930, p. 218; 1931, p . 135; 1932, p. 134; 1933, 
p. 164; 1934, pt. D, p . 13; 1935, pt . D, p. 12 . 

Under this heading arc included a number of widely 

separate deposits, some of which have proved economically important 

and all of which owe their occurrence mainly to replacement 

processes. They differ from other deposits ~n the area in which 

replacement has been a contribu·cory, and perhaps important, factor 

in mineralization, in ~hat (1) their occurrence is attributable 

only in a small way to vein formation or to depos ition along 

fractures or shear zones; (2) they consist mainly of either solid 

or nearly solid mass0s of ore minerals or of highly altered rock 

heavily charged with such mineral s; (3 ) their shape and size are 

determined by that of the rock body replaced or by structures 

within such a body rather than by the extent to which this body 

has been fractured prior to mineralization; (4) by the fact that 

the most common r eplaced rock is limestone; and (5) by a somewhat 

distinctive suite of both ore and ganguo minerals including among 
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the former arsenopyrite, pyrrhotite, and magnetite and, among 

the latter, an abundance of lime-silicates such as garnet 

(chiefly andradite), epidote, diopside, and less conunonly, 

vesuvianite, wollastonite, and others. other ore minerals include 

abundant pyrite and, in places , sphalerite and chalcopyrite with 

lesser galena, molybdenite, and, rarely, free gold. In general, 

gold values have proved most important, as at the Golden Zone and 

Osoyoos camp, but to some extent, one or more of zinc, copper and 

arsenic may provide contributory values or, locally, be the most 

important. At all the properties the deposits lie near or at the 

contacts of granitic intrusives and these, presumab l y , represent 

the source of mineralization. 

To date the most important deposits of this type are 

those at Osoyoos camp as developed on the Dividend , Lakeview, and 

Manx claims. They have been described at some l ength in the 

references listed above• Quite an amount of surface and underground 

work has been done in the aggregate, but only to maximum depths of 

a few hundred feet. Most of this work has been done on the Dividend 

and Lakeview claims. Production has been ma.inly in the years 1911 

to 1913 and since 1934 and has been principally from the Dividend 

claim. Records indicate that in 1911 two cars of ore we r e shipped 

from the Lakeview dump and averaged $8 a ton in gold and copper; 

in the same year eight cars from the Dividend claim ran $15 a t on 

in gold. In 1911 or 1912, eight cars from the Dividend averaged 

$17.14 and eight cars, i n 1913, averaged ~~24.34 a ton. Recently 

an old 10-stamp on the property was r ebuilt as a pilot mill to 

handle about 45 tons a day. It ran for a short pe riod in 1935 and 

was operating again in 1936 . In the interim about 2,300 tons of 

~re from the Dividend was treated on a custom basis at the Morning 

Star mill at Fairview. 

The ore deposits on the Dividend claim are partly in 

limestone and partly in greenstone, the latter including both 



fine-grained types a :1' :: .. -": '-·~·:·, ·::-:~r;:; · ~ ;-.. ~.li '::>.e, dioritic intrusives. 

The structure s co~1t ~- o~. = -~_:1::; -~<.:e fon12.t: .. 0Y2 o:i:" the de posit s have not 

principal deposii.. e~:-~ ·j1·~~3 to t~!G r,c;.::-;':-:..co 'J.nd wo..s mi ne d from a 

glory h ole c o:nne ctoc , :;_ater_, ·,r:.:c~1. a levol 40 fee t b e l mrv from 

which considerab l e s·cop.i.:!'.lg was c:.on o.. Th ceo ot h er l e ve ls, the 

lowest 190 f ee t b o l a1.~ ·l;h8 oatcr (._· ~) , :mvo partly invest i gated the 

continuity of t hi s depos~·-t a:c-i:'.I_ -She occ u r r en ce of others . At the 

lowest l evel a ma rked chan ge fr om compar at ive ly massive to , in 

part, highly she a r e d and s0 histoso rocks has proved a structural 

problem the significance nf which i .s n ot y ot known. 

The ore mine ral s i n t he Dividen d depos its arc pyrrhotite , 

pyr ite , chalcopyrite ,- ar senopyr ite, anc. magnetite . The s e occur in 

varying prop ortion s wit h pJ r !·ho·..:, i to , :'..n gene r a l , most abundant . 

Nearly solid masses of pyrr~otite , up t o seve r a l .feet thick, we r e 

observed, but c a rr :y '! 1.ly a little g old. Bost gol d value s are 

associated with cha:i.C'opyr :'.. to and a:rsenop~1 r ite , and with pyrite 

whe re the gangue i.s :::ia.inly coa::- se:i.y cr·~rs-i~:;,.2.line c a lcite . Assays 

up to 3 ounce s i n g o}d are ob~aino0. local l y . The pr i ncj_pal ore 

shown1 is on t r.e ·Nalls of the long , east-.west st ope above the 40 -

foot leve l and in No e l J.ove:. 20 feet be low . Sampl ing of the walls 

of No. l l ev e l is r epor ted -to show an av e r age v a lue of n ear l y 0 . 67 

ounce of gold across a.."'1. n:vo r age width of 5 fee t a nd for a l ength 

of 120 f eet . Thi s o:::e--oody is pic£ed up o:i No . 2 level, 30 f eet 

below No . 1, but has n ot been encount ered i n working s on t he 

lowest l ev e l _, 100 feet bc l ovv No ,, 2 le--.re::.. 

On the LP.koview clo. im the ror}c formations , as se on at 

the surface and as encoun-\:;orod in -Che ·1ppe:c of two adit-lev e ls, 

1cockfield, W. E .: i,or.13 GoJ.d. De posits of' k'airrie,;r Camp , Camp 
l'·b=~:1:r_,_0~ -, a·.'..-~ V.i.d2~~-·~ o Lsi.Jce Ar ea, and the 
Dj::~.c"e:i.1.d. 1-,a.hn·jcw ~J.... ope~~ty, near Osoyoos , B . C.; 
~ecL ;:'.u1·7. , Cccw.C.n. , .i.~e:11 . • 1 79, p . 23 . 
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are mainly massive greenstone s and altered lime stone rocks, 

whereas in the lower adit-lcve 1 the formations arc principally 

she ared, schistose rocks and, in part at l east, are of doubtful 

origin. The change is anal ogous to that obse rved in the lower~ 

most, Dividend workings and similarly in the se workings t he 

downward continuation of the ore deve loped in the more massive 

rocks has not been p icked up. The uppe r l eve l of the Lakeview 

mine has exposed a substantial ore-body striking about e a st and, 

apparently, dipping southerly at a low angle . The ore consists 

of highly altered rocks heavily cha r ge d with ore-minerals, 

principally pyrite , with s ome chalcopyrito . In t he main drift, 

for a length of 60 f eet or more , sampling has indicated gold value s 

ranging from 0 . 0 9 to 0 . 66 ounc e ove r i,;ridths of 3 to 6 f eet. In 

places widths of a s much a s 25 f eet ar e stated to have shown va lues 

of $14.50 a ton in gold, at ~35 an ounce . 

On the Manx cla im a large body of limostono is altered 

to lime-silicate mineral s consisting, mai n l y , of garnet. Locally 

within this mass and surrounding gr eenstonc a.re concentrations of 

ore minerals, attended by some quart z ganguc , in which a ssay s i n 

gold, ranging from 0.05 to 0.33 ounce a ton across ave r age wi dt hs 

of about 5 feet, have been obtained. 

Othe r propertie s containing depos its of similar origin 

to those at Osoy oos include the Golde n Zone , northwe st of Nicke l 

Plate lake, the Copper King and Bullion properties near Olalla, 

and the Iron Horse and Bluebe ll propertie s in the valloy of 

Peachland crook. 

The Golden Zone has o.lroady been r ef errEl d to in connexion 

with its mineralized qua rt z ve i n s, but its principal deposit s are 

re placement ores in highly a lter ed sediments, chiefly lime st one , 

near the contact of a lar ge body of granite . The depos its occur 

in a mine ralized zone , 300 foot long and, probably, several f eet 

in average width. The bolt strike s east and dips south at about 
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70 degrees. It has boon explored by shn.~s, open-cuts, n.nd 

diamond drilling. The ore consists of hi ghl y n.ltorod rock 

heavily chn.rgod with pyri to and ar scnopyr i to n.nd l o sscr chn.lco

pyrito and contains some free quartz . The t wo priheipal sulphides 

occur both course- and fine-grained, both nmss i vo n.nd disseminated, 

and both are stated to carry good values in gol d . No froo gold 

has boon reported a.nd none was soon in a specimen of the ore 

studied under the microscope. Average assn.ys arc not known • .An 

open-cut near the wost end of the belt exposes a vvidth of 12 to 

13 f eet of ore which was stated to avcrn.gc half an ounce in gold 

a ton . This showing was intersected by diamond drilling at 145 

feet below the surface whore it was stated to have an indicated 

width of 10 foot and to average about 0 . 30 ounce in gold a ton . 

The Copper King property, west of Olalla, is r eported 

to have good surface showings of chalcopyritc- magnotitc ore in n. 

limestone body close to the contact of intrusive grn.nodiorito. 

Four tons shipped to the smelter at Grand Forks about 1917 

averaged $24 a ton in silver and copper . On the Bullion property, 

ono-half mile cast of Olalla , limestone r enmants in contact with 

pyroxonite were r eport ed to carry an omorald- gr ocn mineral 

identified n.s the hydrous, nickel carbonate, zaro.titc . It is 

r eported that 10 tons of ore were shipped from this property in 

1910. Returns were not given . 

The Poachln.nd Cr ock deposits arc nminly the r e sult of 

limestone replacement near the contact of a large body of quartz 

diorito. Within the Iron Horse group of six claims , largo bodies 

of crystalline l imestone occur on tho summit and for some hundreds 

of feet down tho slopes of the ridge between Groata and Poachlo.nd 

c r eeks . Several showings of heavy sulphide deposits have been 

exposed by surface workings • .An open-cut on the south slope of 

the ridge, about 1,000 foot above Gron.to. crook, exposes a band of 

nearly solid sulphide, 10 foot wide , striking we sterly and dipping 
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northerly, into the hill, at ubout 70 degrees . It is composed, 

ma.inly , of mixed pyrite und a.rsonopyrito with some cha.lcopyrite. 

Other showings of somewhat similar deposits wore observed higher 

up the rid.go and on the summit. It is r eported , a.lso, tha.t a. 

considerable body of hca.vy, spha.lorito ore is exposed on the 

north slope within a few hundred foot of the su..'lml.it of the ridge . 

So.:mplos from those deposits arc sta.tod to give low a.ssa.ys i n gold . 

On a property (No. 4) noa.r Gron.ta. crock, largo bodies of 

limestone ha.vo boon altered to rock composed mainly of r eddish 

brown garnet associated with some calcite nnd cpidoto nnd contain

ing spa.rsoly disseminated pyrite and molybdenite. 

Scattered occurrences of sulphide-rich deposits of 

indefinite form, occurring partly in limestone and partly i n groen

stono rocks, ha.vo boon inve stigated on the Bluebell group of four 

claims ca.st of Poa.chla.nd crook by a. number of open-cuts, short 

a.dits, and din.mend drill holes . The showings ha.vo o. vertical 

range of several hundred foot . Mineralization is chiefly by 

pyrite and pyrrhotito with l e ssor sphaloritc and cha.lcopyrito 

o..nd a. little gal ena. . A little native coppe r, probably of secondary 

origin, has also boon r eported. It is sta.ted that sample s 

trcm the different shovdngs ho..vc given low assays in gold n.nd that 

selected rnn.t orial has run from $9 to $18 a. ton in combined meta.ls, 

chie fly zinc and gold . The aggroga.tc a.mount of sulphide on this 

property is undoubtedly br oo.t, but there is no ovident system to 

the sovero.l occurrence s and no single deposit seems to be lo.r go . 

Elsewhere in the area., a.s in the valley of Trepa.nege 

crock and on the divide botvmon Tropn.nego and Poachla.nd crocks, o. 

little pyrite ha.s boon observed in roof pendants of pro -batholithic 

formations noa.r their contacts with granitic intrusives . 
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Magmatic Segrogatio?~ 

.Annual Report of the Min3.stor of Mines , British Columbia, 
1928, p . 251. 

The only know~ mine al occurrence of this typo in the 

area is a chromite deposit on the west side of the main Kettle 

river abouc 4 miles north cf itoc J:.: crook. Hore, chromite occurs 

disseminated through a body of serpent ine and is more concentrated 

in one small area where a little wol'."k has been done . The deposit 

is of doubtful oconom~c importance, A very similar type of 

deposit occurs just 1,oyor..ri the n.c::-·chorr.. boundary of the area on 

the continuation of a nar row band of' ultra.bas ic rock (partly 

serpontinized poridot:L to) s~1.0WD. on -the map in t he vie inity of 

Cameo (Cameron) lake. This d e posit is C'.escr i bed in some detail 

in the Summary Report of th'3 Cioolog~_cal Survey for 1931 , part A, 

pages 94- 95 . 

Non-metnlJic Deposits 

A number of non--metallic deposits have been found within 

the area . A few oc~e,ero1i.:rn s have proved valuable; others have 

some prospective vc.lue; and still others , of little or no value i n 

themselves, are of interest in directing attention to their mode 

of formation and to the geol ogical a~sociations favourable to their 

occurrence. 

Co3.l 

Cairne s , C . E.: Mino:i:-a l Ee sources of lforthern Oko.nagan Valley, B. C.; 
Gool. St•.rv., Cann.da, Sum . Rept . 1931, pt . A, 
pp . 100-108 . 

Co.mscll , Charles: T~1c Geology of Certain Portions of Yale District, 
British Co~u:u~bia, Gool. Surv ., Canada, Sum. Rept . 
1912, pp, 213 216. 

Annual Report of the M:in;_stcr of Mines, British Columbia , 1920, 
pp . 158-159; 192~ . p~. 165-166; 1926 , p . 219; 
1931, p. 136: :933, p. 172. 
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Coo.l ho.s boon found :_:::i Tortjo.:'.'y sodimo1.1ts in different 

po.r ts of the aroo. , but ox0opt o.t one :tocal:i:ty tho discovc rio s ho.ve 

no commo rcio.l attro.ction. T<'ar-chc:'.' 22c1r-C~1, L1 no rthern Oko.no.gan 

valley , coal deposits of' si.m:i.lo.r oi~ig::.n 0rc desc:·ibcd in some 

detail in the first .!"cfo:ronr;o l~.stcd above . In the pro sent o.roa 

the significo.nt deposits c.ro those of w::1ito Lo.kc Col1iorie s at 

White lake . No work ho.8 boon dono on thom, to the writer's 

knowlodgo, since o.bout 1933 o.nd no attempt wo.s ma.de to examine 

the worki ngs . Tho occurrences ho.vo boon described, in somo 

detail, in earlier reports D.nd indi cate that several scams of coo.l , 

t he wi dest about 5 feet , havo boon discovered in a local basin of 

Tertiary sediments which appears to correspond , stro.tigraphically, 

with tho Shorts Crock coal moo.surcs of r-orthcrn Okanago.n valley . 

Analyses indicate a high-volatile, bituininous coal with high ash 

and moisture content. Clay partings arc common in tho wider scams 

and , locally, tho coal contains considorablo pyrite . Work in 1933 

is r epor ted to ho.vo cncouI1tcrod o. now, 4 - foot socun of cleaner coo.l 

tho.n the others. A fovr shipl!lonts h.o.vo been made to local points, 

with , it is stated, so.tisfactory results. The field was first 

opened up a.bout 1900 o.nd most of the dovo:::..opmont work wo.s done 

prior to 1927. 

Petroleum 

Cairnos , C. E . : Mi neral Ror~urcos of Northern Oko.nago.n Valley, B. C.; 
Geolo Surv . , Cano.do., Sum . Rept. 1931 , pt. A, pp . 
108-109. 

Annual Report of the Hinistcr of Minos, Br iti s.1 Columbia. , 1 932 , 
p . 144. 

On the south bank of Hlss ion crook, about 6 miles south-

cast of Ko lowna, a well ho.s boon drillod to o. <lopth of over 2, 700 

foot (July 1936) in sear ch for oE o..r..d go.s . Geolo gical conditions, 

as po inted out in ear lier reports, a.re quite n11l'a\·::;u:r·c.blc. The well 

ho.s pas sod through Tertiary sodimon-l;s iL1to, o.ppo.rontly, hor nblende 
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gra.ni to gneiss of the o..djo..cont Shuswa.p complex. An a.no..lysis (A) 

. 1 
of dri l l sludge ta.ken botvmon 2, 530 o..nd 2, 538 fo ot is compo.rod 

below with o..n a.nn.lysis (B) of hornblende gne iss from Guilford 

2 
quo..dro..nglo, Connecticut . 
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3 
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MgO 
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Na2o 

H2o 

H2o + 

) 
) (? ) 
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) 
) 
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) 
) (?) 
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Minor constituents 

1. Recorded us 11 Fe03
11 

A 

66 . 88 

16.42 

1. 33 

4 . 24 

3 . 57 

2 . 34
2 

100 . 00 
====---

2. Recorded o.s 11 ignition loss 11
• 

1 B 

66.91 

15.47 

3 .74 

1. 57 

1. 80 

4 . 78 

1. 29 

1. 70 

0 . 03 

1.16 

1.09 

99 . 54 
=-..-:::=::-::=:::. 

----

·------------·---------

The ann.lyses o..ro of interest o..s indico..ting not only 

support for the belief thc.t the sludge sn.mpl o co.me from Shus,vup 

gneiss, for which no other n.ne..lysis is o.vailo..b l o , but, o.lso , a. 

rcmo..rkable similarity in the compos ition of gne i sses from two 

such widely sepo.ro..to po..rts of the continent. 

1 Annual Report of the Minister of Minos , British Columbia . 

2 U.S . Dept. of the Interior, Gool. Surv ., Bull. 878 , 
11Ano.l ysos of Rocks o.nd Minoro.ls 11

, p. 24. 

\. 
I 
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Asbestos 

Co..msoll, Charles: Pa.rts of the Sirnilko..moon a.nd Tul a.moon Districts ; 
Gool . Surv ., Canada. , Sum . Ropt. 1910, pp . 117-118. 

Roinocko, L.: Ore Do posits of the Boa.vordoll Ma.p-a.roa.; Gool . Surv ., 
Cana.da., Mom . 79, pp . 143-144. 

No commorcia.l deposits of a.sbostos ha.vo boon found in the 

area., but different occurrences ha.vc boon noted a.nd those ha.vo 

indicated the type of r ock a.nd , pa.rtly, the conditions under which 

a.sbostos may be expected to occur . The occurrences to virhich the 

n.bovc r cforcncos a.pply arc, r espective ly, deposits on the south 

slope of Shuttleworth Crook va.llcy a.bout 2,000 foot above Oka.na.gan 

valley (Location No . 30 on a.ccompn.nying ma.p) o..nd deposits on the 

viro st s ido of Ho..11 Crook ca.nyon about 6 mi l o s north- northoa.st of 

Ca.rmi in Boavordoll :mn.p- o..roa. . In both loca.litios the asbestos 

occurs as voinlots in serpentine of pa.rtly sorpontinizod , ultra.basic, 

pcridotitic intrusivos . Distance from convenient transportation 

and the apparent, limited qucmtitics of serpentine in which 

asbestos could form render those deposits of little other than 

technical interest, but do su3gost that larger r.JD.ssos of serpentine , 

in this or neighbouring areas , might be prospected for more 

substantial deposits . 

Manganese 

No manganese ore has boon f ound in the area., but a 

conspicuous deposit of rhodonito (manganese silica.to) was obse rved 

on the King claim, on Oro Fino mountain . No work has boon done 

on the deposit which, o..s indi cated by outcrops, is irregular in 

out line and probo.bly lent icular in general form. Moro than one 

lens :rnc.y be pr esent . Exposed parts arc a.ltorod to black oxide 

of mango.nose, but whore brol::on into r ovoa.l tho typical pink colour 

of rhodonito. This mine r al , when pure, contains 41.-9 per cont 

manganese . It has not boon .used as an ore of manganese but has 

1 
boon used for ornrunontal purposes. 

1HD.nson, G.: Geol . Surv ., Canada, Econ . Gool . Ser i es No . 12. 
Mango.nose Deposits of Canada , p . 3. 
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Nb.gnosiu.m Sul phate 

Annual Report of the Minister of Mi nos , British Col umbia., 
1915 , p . 202; 1916, p . 260; 1917 , p . 206; 1918, 
p . 213; 1919, p . 169 . 

Over 2 , 000 tons of magnosiun sa.l ts ha.vo boon shipped 

fr om Spotted lake, 2 miles west of the n orth end of Osoyoos l ake . 

The deposit has r esulted f r om the evapor ation of saline , lake 

water; covers ab out half t he area of two adjoining mineral claims; 

and has an apparent average thickness of several feet . The crude 

product, consisting mainly of magnesium sulphate but inc l uding 

some sodium salt s, was t rucked south to Oroville, Washington, 

where it was r efined t o produce two grades of magnesium sulphate --

finer crystals that wer e used f or med icina l pur poses and coar ser , 

crystalline mate rial f or tanning le~ther. It is under stood that 

most of the r efined, magnesium sulphate was shippe d to ea ster n 

Unit ed States and that the di scovery of other depos it s in 

Okanagan val l ey , in '.\Tashington, has destroyed this mar ket f or 

the Spotted Lake deposit . The period of production included the 

years 1915 to 1920 . 

.An abundance of crystalline epsomite (ma gnes ium sulphate) 

was observed on the walls of the main adit of Fairview mine , near 

the portal. 

Silica 

Annual Report of the Mi nister of Mines , Br iti sh Co l wnbia , 
1926, p. 219. 

From a l arge deposit of quar tz outcropping on the Gypo 

claim, north of Olive r, shipments of 254 tons are r eported to have 

been made to the Tra i l sme l ter for fluxing purposes . Thi s and 

other uses f or large , c onvenient ly situated deposit s of quartz are 

discussed in Report 555 , Nines Branch, Dept . of T~line s, Canada, by 

L. Heber Cole in 11 Silica i n Canada , Its Occurrence, Exploitation , 

and Uses 11
, published 1923 . 
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Cair nes, C .E.: M:i.nero.l F.os 1u:·· . .:GS of Northe rn Okanagan Valley, 
J3 ... Co; C-BC'~~• Si1r-vo, Cn.:L1.n.da_, Sum , Repto 1 93 1_, pt . A, 
p. 99, 

The. pre-'.:i.-; .. -1.1.c 1::..-:~h:;_,, cod:LJ1e,1tary- formations of the a r ea 

contain many larg::; depc1sitr. Jf l:iJnes~or_e. Most of these consist 

of white or grey, cr~r ro t J.L. ino r u.:-:rn in doposits r anging from a 

fe\'I" f eet , or l ess, to seYer'l. .L i:u._"'1.dred feet thick and composed of 

nearly pure, c a lcium carbonate. CC"':vi.venient l y s ituated deposits 

have , in a f ew places, been used locally, chiefly in the 

manufacture of lime, La:.:-ge depos i ts of limestone occur on e ithe r 

side of Okanagan l ake near the north e dge of the map•ar ea ; in the 

val l eys of Peachland and HacDona l d creeks ; on the southe:r±J. s lope s 

of ~fission Creek valley; in the vall ey of Keremeos creek , north-

east of Olalla; a nd in Blind Cr eek\ a lley , northeast of Cawst on . 

Aside from it s peculiar, e conomic i nterest in connexion with 

replacement mineral deposits, limestone has , of itself, a great 

varie ty of industrial uses .
1 

Cairnes , C . E . : Mineral Resources of Northern Okanagan Valley , 
B.C . ; GeoJ.. Surv . , Canada, Sum . Rept. 1931, 
pt. A, pp. 99-lCO . 

Richmond, A. M. : Dept. of Mines , British Cohmbi a , Non- met a llic 
Mineral Investigations, Re pt . No . 4, Some 
Undeveloped Clay Deposits of Br itish Columbia, 
p . J.4 an'i e ~- sewhere. 

The a r ea contains a gr eat variety of clay depos it s , 

some def i nitely glacial in origi n : as the many boulder clay 

deposits; some deposited from glacial l::>.kes , as the white silts 

bordering Okanagan lake ; some deposited from streams laden with 

rock flour ground by contemporary glaciers; and some f ormed in 

r e cent times along streams or underlying d~·ied up , or partly 

dried up , lake botton's. Dependi.n ; on their phys ic a l and chemical 

properties v arious uses :nay b0 m:ciG.o o:::· these c:i..ays , as outlined in 

the report by Rj_cbro"1.ci. , c ::ted a·o ovo . Within the a r ea the only 

-1-· 
Gouge , M. F . : 

------- -- -----------
F:'.ne s Br2t:'1Ch, Dept. o=: 3.lino s , Canada, "Lime stone 
in Inductry1

:, Pub . 71 J) pp . 43- 53. 
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considerable use being made of clay is at Kelowna whe r e a bank 

of thinly stratified, clayey, glacia l- stre8.ln deposits is be i ng 

utilized for the manufacture of common , r ed brick. The plant, 

operated by Wm . Haug and Son, has a daily capac ity of 10,00d to 

12, OOO brick. J. G. Phillips , of the Department of Mines and 

Resources, Ottawa, has supplied the writer with the followi ng 

memorandum with r e spect to this operation : · 

"The plant is located ('fbbut one - half mile easte:bly 
from the centre of Ke lowna . The clay is taken by gravity 
from the side of a hi ll between 200 and 300 feet high. 
The bank is highly stratified and consists of thin beds 
of silt , sand, and clay. The run of bank material is 
taken for production of common br i ck by the soft-mud 
process. In gathering t he clay , efforts are made to 
avoid the very sandy layer s .•. ... . This c l ay wor ks well 
in the soft -mud proc ess of manufactur e, but is cons i de r ed 
too silty to be wo r ked satisfactorily by the stiff-mud 
process . 11 

Diatomite 

A depos i t of nearly pure diatomite ha s been discove r ed 

by 1~ . L. D. Hi t chene r on his ranch at Gl enrosa on the west side 

of Okanagan lake . It consists of microscopic, siliceous ske l etons 

of freshwater organ isms knovm as diatoms. Whe r e dug into, the 

deposit is about 3 feet thick, underlying several inches of humus. 

No attempt has been made to outline i ts size, but i t may cover 

upwards of 5 acrys . It occurs in a swampy area t hat is being 

gradually drained. 

The u ses of diatomite and other features related to it s 

origin and occurrence are cover ed by V .L. Ear dl ey-Wilmot in Rept. 

No . 691 , l\.rines Branch, Dept . of Mines , Ottawa , on "Diatomite, Its 

Oc currence , Preparation , and Uses 11
, publi shed 1 928. According to 

this report the two pr incipal uses of di atomite are as a filtering 

medium and as an insulator against heat , cold, and sound . 
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Garnet 

Limestone deposits at or near the contacts of granitic 

intrusives have , in many p:iaces in the a:cea, been altered to masses 

of chiefly lime-silicate mineralc among which a brownish red garnet 

(andradite) is commonly most conspicuous and _, in places , may fo rm 

as much as 90 per cent or more of the '.'1.lte r ed rock . Such occurrences 

are common not only in this area but in many localities throughout 

the province. With - ~he idea that perhaps some of the larger, 

convenient l y situated deposits of this garnet rock might be of use 

in industry as an abrasive, the writer col l ected samples from a 

l arge body outcropping alongside the motor road up Greata creek, 

a tributary of Peachland creek, at locality 4 on the accompanying 

map . These samples were forwarded to the Division of Industrial 

Minerals, Bureau of Mines, Department 0f Mines and Resources, 

Ottawa, for tests . The results are reported on by R. K. Carnochan 

as follows: 

11Four bags of garnet, gross weight 266 pounds, were 

received on Septemoer 8, 1936 . The garnet came from the valley of 

Peach.land creek, a western tributary of Okanagan lake , near Peach--

land, B. C., and was sent in by Dr. Cairnes of the Bureau of Geology 

and Topography . 

nTwo of the bags were marked Lot No . 1, and tvrn Lot No . 2, 

and both lots consisted of brown garnet with very little impurities. 

"Tests were r equired to determine the value of the garnet 

as an abrasive material. 

"Abrasive Paper Tests 

"Part of both l ots were concentrated by tabling and 

magnetic separation and garnet paper was made from the cleaned 

gar net size to -28-35 mesh. The garnet paper was tested by 

putting it on a drum &ander and lett i ng it cut a hardwood block 

for 10 minutes . 

"The results of tho tests en the paper made from the two 

lots and. a good grade of commercial garDet paper were as follows: 



Po.pe r 

Lot No . 1 
Lot No . 2 
Coml1J.erc io.l 
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Grams of hardwood cut 

464 , 6 
531.6 
733 . 5 

11The above to.ble shows tho.t the garnet is not suitable 

fo~ maki ng abrasive paper as it docs not cut fast enough . 
I 

"Bio.st i ng Tests 

"A large part of both lots of garnet was crushed to 

20 mesh and screened on a 60-mesh screen and blasting tests we re 

made on t he - 20+60-mesh material using the method deve l oped in 

our laboratory. The r esults of these tests, and tests on two 

good comme rcial b l ast i ng sands arc given below. The second 

co l umn gives the grams of steel cut by blasting at 80 pounds air 

pressure 20 pounds of so.nd or garnet in 6~ minutes; the third 

column g i ves the amount of sand or garnet consumed or broken to 

mi nus 60 mesh with the same pr essure , charge , and time ; the fourth 

column is the number of grams of stool cut per pound of sand or 

gar net con swnod with the same pr essure , charge, and rate ; and the 

f ifth and last column s ivcs the sand or garnet consumed pe r minute 

when the sand or garnet is blasted so as to cut 2 grams of stee l 

per minute. 

ABRASIVE Grams steel Pounds 
Gr runs Pounds cut per pound abrasive 
stee l abrasive abrasive con- consumed 
cut consumed sumed .P~E-mi~~~~ - -·-- -----· 

Garnet Lot No, 1 - 20-r60, 10.6 12~6 0 , 84 2 . 61 
Garnet Lot No. 2 -20+60 , 11.l 11.5 0 . 97 2 . 25 
Rounded sand, -20+35, 11.0 5.0 2 . 20 1.07 
Angular sand, -14· 28, 15.2 8 . 4 1.81 1.04 

"The above table shows that the garnet cuts about 0 . 9 

grams of steel per pound of garnet consumed , whe r eas the good sands 

cut about 2 . 0 or if the steel is cut at the rate of 2 gr ams pe r 

minute the garnet is consumed at over 2 pounds pe r minute and the 

good sands at a trifle over 1 pound a minute. All this indicates 

that the garnet would not make a good b l asting material , 

11 Summary 

11Both lots of garnet a r e unsatisfactory for making garnet 

paper or use in blasting . 11 
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CONCLUSIONS 

A review of the mi neral deposits of this ar oa, the ir 

geological ·environment, compositions, and mode s of formation 

brings to light sever al important facts and cons ider ations . 

In the f irst pl ace it will be noted that all the 

metallic lode deposits occur in e ither bodies of tho Okanagan 

intrusivos or in pre-batholithic formations. None occurs in the 

Tertiary formations and intrusives and none, of any significance, 

has bo on observed anywhere within the broad area of the Shuswap 

complex. Two conclusions may be .dr awn from this observation , 

(1), that the Tertia r y and Shuswap areas may, in general , be 

e liminated by the pros pector in his sear ch for mineral depos i ts, 

and (2) , that the probab l e sourc e of the mineral dopos i ts was ~he 

Okanagan intrusivos . Vlhethor the Tert i ar y intrusives of the area 

are in any way r esponsible f or miner al deposits in their vicinity 

is , perhaps , a quest ion that cannot be answered definite l y in the 

negative in spite of the fact that they themselves ar c not 

mineralized. Rc inocko1 was of the opinion t hat the mineralization 

at Boaverdell camp was r e l ated to the Beaver de ll batholith which , 

as r emapped for the present r eport, is partly, at l east , of 

Tertiary age . The fact s, however, t hat similar, Tertiary 

intrusivos occur e lsewhere in the area without attendant mineral-

ization of the invaded roc ks and , that deposits not unlike those 

at Beaverdeil camp may oc cur whe r e the r e a re no Tertiary intrus i ve s, 

a r e highly suggestive that the mi neral deposit s at Beaverdell, as 

we ll as at the numerous other loca lities, a r e probably r e l ated to 

the r e spective bodie s of Okanagan intrusivos i n :lfhi ch, or nearest 

to whic h , they occur, Thi s , in general, was the opinion r eached 

by the writer in studying the mineral deposits of the northern 

2 
Okanagan valley . 

1Re inecko , L. : Or e Deposits of the Beaver dell Map- area; Geol. 
Surv ., Canada, Mom. 79, pp . 111-113. 

2cairnes, C. E. : Mineral Resources of Northern Okanagan Valley, 
B. C.; Geol. Sur v . , Canada , Sum. Rept . ).931, pt . A, 
p . 71. 
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A second considerat ion, bea~ing a l so on the genetic 

r e lationships of the m:.noral deposits to t l10 Okanagan intrusives, 

is the fact that in spite of the groat variety of typos of lode 

deposits nearly ail contain much the same suite of oro mine r als 

though the proportions may be quite different" Pyrite i s a 

common and gonoro.lly the most o.bUhdo.nt .. or one of the most 

o.bundant , minoro.ls, but depending on t he typo of cioposit, it may 

constitute from l oss t han 1 per cent to ove r 50 per ce rtt of an 

ore -b ody. Galena , sphalcrito , and c halcopyrite ar c generally 

pr esent in each ore-body , but may be rare in s ome depos i ts or 

the most abundant mi ne rals in others . Molybdeni te , aga i n, a 

r e l at ive l y uncommon ore mineral , is widespread in this area, but 

in most of the deposits occurs in only very limited amounts. 

Ce r tain ore miner als, such as pyrrhotite and arsonopyrito, arc 

abundant and part icularly chan",t erist :...c minerals of the ropb.cc 

mont deposits in pr o-bo.tholithic formations near granitic 

contact s , but arc not conf i ned to such deposits . The r eplacement 

deposits , too, a r c wi de spr ead and may occur L1. association with 

batholithic intrusive s of qui to different compositfons . Another 

f eature of inte rest re l ates to t he occw.~roncc of gold in nearly 

all type s of deposit s in t his area. In many of these deposits 

gold is the metal of chief i mportance; in others it i s a minor 

or even negligible con stituent of the ores . Go l d- bearing 

deposits , too , such as the auriforous quartz veins of Camp Mcl<inney 

and at Fairv i ew appear to be almost exactly similar in all the ir 

str uctura l and composi tional char acteristics and yet are associated, 

in pl ace , vdth quite separ ate intruE'ive bodies that a r e , also , 

quite distinct in appear ance and composition. Lll these features 

seem to indicate a. general re l at ionship of t he various typos of 

deposits to ea.eh other D.nd to the Oka.nagan i ntrus ives . 

In matt ers relating to the assoc i atiornof particular 

t ypos of mineral deposit s with part i cular kinds of rocks, certain 
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fa.cts ma.y be a.ssomb l od , Cons i der i ng f ir st the pro - ba.tholithic 

formntions it seems obvious tha.t r opl a.comont deposits , such a.s 

those de scribed oa.rlior in this .report , a. r e be st deve lo ped in 

bodi es of lime stone and , to a. l es sor degree , gr oonstono . Aroa.s, 

therefor e , where bodi es of limestone occur, ospocio.lly noa.r or 

o.t the contacts of Oko.no.gan i ntrus i vcs , mo.y be pro spect ed for 

this type of deposit. Auriforous quartz veins in this QrOO., ori 

the other ha.nd , o.ppoa.r to find their best deve lopment i n the 

more schistoso, pr o-ba.thoiithic forrnntions. The ve i ns t end to 

confo:tm ift ith the schi st os ity and a.re , in· geno ra.1·, more persi stent 

in sediments than i n gr ecnstonos probably because the structures 

in the former a.r e mor e r egular. La.rgc quartz ve i ns do occur i n 

more massive sediments a.nd gr oonstone s, but in gene r al a r c poorly 

mineralized and of litt l e economic interest. The quartz veins 

in the schistosc rocks arc generally shear ed and fractured and 

it is not i mprobable that sruno , pe rhaps most , of the go l d was 

introduced into the fractu r ed quartz , ther eby enrich i ng those 

veins in a. manner that was not possible in the cases of those 

quartz ve in s occurring i n more mass i ve for mat ions whe r e the quartz 

is l oss shattered . Mine ralized shear zone s, a.ga i n, seem to be of 

most importance in the grconstono membe r s of the pr e -batholithic 

formations. This seems due part ly to the r e l at i vely str uctureless 

charac t e r and i ncompetency of the green stone mo.sso s which, under 

st r ess, tend to yield irregularly by shearing r ather than by mor e 

sharply defined faulting; partly also i t i s duo to the sheared 

greenstones being co.pablo of ready replacement by mineralizing 

solutions. Ve i n deposits ar c apt to be small and irregula r in 

such shear zones, but sulphi de impregnations and more solid 

r eplacements may extend far out into the wall - rocks of the veins . 

Pyrite and chalcopyrito are the most connnon sulphides and values 

ar c principally in gold and copper. The great abundance of 

gr ecnstone , particularl y in southern parts of the Qrea, renders 
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this type of deposit part i c ularly wo".'t~iy of inve stigat i on in spite 

of the fact that it has yic::..ded compa"·at ivc2.y little production . 

Mine ral deposits have bce_-c f'ound in a ll. the various rock 

types included wi th the CkanGgo.n intrnsiYes . Undoubted l y the 

majority of the deposits, i nJ 2.uding many of the more i mportant 

one s, occ ur in roc ks having o.bo'Llt t ho composition of quartz diorite 

or diorit e . In addition a rathe r striking number o~ mine ral 

deposits have boon found in bodie s of alkaline intrusives , a s 

compared with those of more si liceous typos . Large areas of the 

latter, including mainly gr anod iorite an d gr anite, arc pr actically 

unminoralize d, but some bodies of rocks may contain a number of 

deposits. In general, how-ever , it has appear ed that the 

distribution of mineral deposits in these batholithic rocks is 

more directly r e lated to the r e lative ages of the intrusives and 

to the depth of mineralization ~han to ~he composition of the 

intrusive masse s. Mine r a lizing solut i ons , ga ses, etc. , no doubt 

accompanied each separate intrusion as it rose towards the surfac e , 

and contact zones wi th the overlying , pre - batholithic format i on s 

are invariably mineral ized to some extent regardless of tho 

composition of the i n vading r ock. Tnus at Osoyoos crunp and in 

t he valley of Pcachl and creek, where the int r usives are of about 

quartz diorite (though quite diffe r ent in appearance , high 

temperature , replacement de posits have formed in the same manner 

as at the Golden Zone where the invading rock is granite . In most 

place s, however , the invading bodie s in contact wii~ pre-batholithic 

formations have ab ou·~ t he composition of diori t e and quartz diori te 

and henc e are the ones most commonl y associated with mine ral deposits 

at or near intrusive contacts . Espccie.lly is thi s t rue of the smaller 

intrusive masse s of Okanagan rocks scatte r ed through the area as 

stock-like or relative l y l ong and narrow bodies . Almost invariably 

t he re is consp icuou s evidence of miner3.lizo:sion both in and along, 

or around, the borde rs of such bod:Lcs . Conversely the l a rge area s 
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of i ntrus ives, especially at a distance from their coutacts with 

olde r for mations , ar c sparsely mineralized not , in the writer ' s 

opi nion, be cause their intrusion was unaccompanied by minora1izing 

so l utions , etc ., but because, in the main, they have boon eroded to 

be l ow the zone of mi neral deposition . Those lar ger intrusiYc masses 

a r c mai nl y about gr anod i orito in composition and arc relatively 

y o"unger than the diori tic intrusions. Vlhcre they occur in smal ler 

bodie s they may ,, as in Fairview mining camp, not only contai n 

miner al deposits , but otherwise be regarded as the source of 

i mportant deposits in the for mat i ons they i ntr ude . 

Anot her cons i de r ation, bear i ng on the appar ent concen

t ration of mi neral deposits in the dioritic , and to some extent , 

too, the a l kal i ne , i ntrusive bodies, as compared with more 

silice ous types , has to do with the £'ac"t that the for mer arc 

r e l ative l y older rocks and may have had t i me t o cons olidate and to 

f r acture prior to the invasion of the younge r bathol i thic members . 

Under such conditions they would be susceptible to mi neral ization 

by sol ut i ons ac compo...~ying the invasion of the y ounge r intrus i ves. 

I t i s a common observation that small bodies of the ol der, intrusive 

types caught up in large masses of younger intrusives are conspi cu

ous l y mine r al i zed and in some cases , as those of the King Edward 

and Si l ver Star prope r ties, signifi cant mineral depos i ts have been 

found in them . 

Sunnnari zing the features connect ed wi th mineralization in 

and by the Okanagan intrusives , it will be appar ent that , in 

prospect i ng , attention should be paid espec ial l y to : (1) the smaller 

intrus ive masses where f ound invading older formations; (2) l arge r 

aroas of intrus i ves where roof pendants are common and , mainly , in 

the vicin i ty of these pendants ; and (3) bodi es of diorite , quartz 

diorite , and al kal ine r ocks in prefer ence to bodi es of grani te and 

granodiorite . 
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Thero is little definite informo.tion available as to 

the time or times of formation of the various typos and separate 

occurrences of mineral deposits . No significant instances wore 

noted of a deposit of one typo being veined or replaced by a 

deposit of another typo. Presumably, however, the pe riod of 

mineral deposition for this area was a long one . High- temperature, 

replacement dcposi ts in the older formo.tions at or near' the contacts 

of batholithic intrusivcs seem definitely related to the adjacent 

intrusivos and in different cases those intrusivos ate among the 

older typos. On the othe r hand, mi neral deposits may occur alonb 

fractures in all members of the Okanagan Intrusive complex , from 

oldest to younge~t; and , in dbnsoquonce , it is evident that 

mi neralization was still an act ive process until after the upper 

parts, at least, bf the youngest intrusives had had iimo to 

consolidate and; 1atot , to f~acture. Dooper seated parts of 

tho se intrusive masses may; however, have remained mbltcn for a 

long time and artyj associated, mineralizing solutions and gases 

would not have had accc ss to the upper, c on!::<D1id.att3d parts uhtil 

fracturing had occurred. 

Except , perhaps , at the Boavcrdell camp, there is little 

evidence in the distribution of the various typos of mineral 

deposits in this area to indicate zoning. Partly this is duo to 

the difficulty in distinguishing deposits that formed at different 

times from those that formed at the same time but at different 

temperatures, and partly it is due to the fact that most of the 

deposits seem t o have formed at about the same t emperature. 

Exclusive of the chromite deposits, which form a distinctive class 

minoralogically as well as in their mode of formation, the mineral 

deposits of the area vary from high- temperature, contact, replace

ment deposits containing magnetite, pyrrhotito , pyrite, arsenopyrite, 

sphalerite, and chalcopyrite as characteristic ore minerals and 

secondary, lime-silicate minerals as the conunon, associated ganguo, 
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to r e lo..tivo ly loT.r- tomporot· . ..;ro dopos:~ts i:1 w!"lich sphal or ito, 

galena, grey coppe:::-, and ::-ub~. r sj_:-:_70:.· arc o.o· ... n:..dant and voin 

quartz tho principal gansue. Boh:oen tr.ose oxt romo typos of 

deposits , V{hich probably formoC. at di:Lfo:·ont time::;, tho gi· eat 

bulk of deposits in the ai·oa nx;::, cu.w<~s v ci ins and s iliceous 

r opl a comonts containing pyrite as "~ ho c~jof ore mineral e.nd , in 

most c ases, some chalcopy:· i ·ce , sphnlorito .• galena, and 

molybdoni to. The quar tz E;Dnguo is c 01mnm1ly vi troous, crystalline, 

and drusy. In a few places i t carries a little tourmaline and , 

rare ly, some feldspar . In gener al, h owever, thoro is little 

about e ither t he quartz or tho ore minera ls to suggest that the 

t emperatures at which they formed were other than moderate to 

fairly high. At Boavordoll camp, however , the r e is some r eason 

to be lieve t hat the rich, silvor- load·- zinc ores formed at the 

same time but unde r lower tempo~ aturo conditions than those of 

the immed iately surrounding a r oa in ·which deposits are valued 

chiefly for gold and c opper. Nowhere else in the aroD.. ha s a like 

indication of zoning boon demonstrated, though work d.ono south of 

Beavorde ll in the vicinity of Westbridge has suggested this part 

of the area as the one most likely to reveal s~.milar conditions 

of ore deposition. On the ot~-,_er ha..'1d, sHver-lead-zinc deposits 

in othe r parts of the a r ea , as in the valley of Trout creek, 

soem quite i solated fror11 other types of deposits end. occurring, 

as they do, deep withjn a largo body of p; ranodioriti.c intrusives , 

arc perhaps among the y o1 mgest of the mineral deposit::; in the 

area . 

'• 
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