1 18‘[32'

7
JEWEL LAKE
4km f

)

Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources

PRELIMINARY MAP NO. 59

| | , . o GEOLOGY OF THE
' | MOUNT ATTWOOD-PHOENIX AREA

49°08'—

-~ - : N.T.S. 82E/2E
8 BY N.B. CHURCH
SCALE-1:25 000
1 0 1 2
KILOMETRES | } = . | KILOMETRES

LEGEND
BEDDED ROCKS
TERTIARY
s | - - = N . . | ) PENTICTON GROUP

MARRON FORMATION
13 PARK RILL MEMBER: BROWN MEROCRYSTALLINE ANDESITE, MICRODIORITE

12 NIMPIT LAKE MEMBER: TAN TRACHYTE, PULASKITE SILLS AND DYKES

i YELLOW LAKE MEMBER: PURPLE MAFIC PHONOLITE, MONZODIORITE SILLS

10 KETTLE RIVER FORMATION: MOSTLY ARKOSIC SANDSTONE, SOME CON-—
GLOMERATES, AND MINOR RHYOLITE TUFF; (10a) SPRINGBROOK FORMATION

TRIASSIC

BROOKLYN GROUP

9 EHOLT FORMATION: MOSTLY MAROON AND GREEN VOLCANICLASTICS

8 LIMESTONE AND INTERCALATED ARGILLITE 0 SKARN

7 SHARPSTONE CONGLOMERATE, INTERCALATED SANDSTONE, AND SHALE

PERMO-CARBONIFEROUS

ATTWOOD GROUP

6 METAVOLCANICS, MOSTLY GREENSTONES (METAMORPHOSED BASALTS AND
ANDESITES)

5/4 BLACK SHALE, GREYWACKE /LIMESTONE

3 SHARPSTONE CONGLOMERATE, CHERT BRECCIA, AND SANDSTONE

BASEMENT COMPLEX
//\/_—-———_\ KNOB HILL GROUP

35-'30 2/23 (2) METACHERT AND MICA SCHIST; (2a) AMPHIBOLITIC SCHIST AND GNEISS;
1

(1) MARBLE

3759
IGNEOUS INTRUSIONS

“ooOr\ TERTIARY

/

HARDY MOUNTAIN J H | CORYELL FORMATION: SYENITE, MONZONITE, AND SHONKINITE
& J U\ 4000

C—\\%‘m % G DIORITE, MONZODIORITE, PULASKITE
LAKE 3-_{‘

Y CRETACEOUS

-~

F ULTRAMAFICS; SERPENTINE, LISTWANITE

/\ E GRANODIORITE

EAGLE MOUNTAIN D GABBRO
B A

- T
525, MOUNT

= ATTWOOD C QUARTZ FELDSPAR PORPHYRY

TRIASSIC

B MICRODIORITE

A OLD DIORITE

SYMBOLS

GEOLOGICAL BOUNDARY . . ...ttt et e e e e e S

BEDROCK EXPOSURE .. ... .......itniiiime e i

| BEDDING, SCHISTOSITY ... .......oourms e O B

PIMILT i o ccocos w5 5 5 53 5 B e e g A e e o e b s b e & S S—

GLACIAL STRIAE ... ... .t e e e, -

FOSSIL LOCALITY .t ettt e e e e e e e e e ®

LINE OF CROSS—SECTION .. .........ouenesmnen e, A B

TOPOGRAPHIC CONTOUR (INTERVAL, 250 FEET) .............o0ovonn.. R

POLE LINE, POWER LINE, PIPE LINE .. ... .....'iuiiennnnnennennnn, p=—

HIGHWAY, SECONDARY AND COUNTRY ROAD ................ e

RIILIPAY. . . oottt atnmn vnnes s eeimieen oo neneommanssssnennsenss -
MIDWAY
4.3km

L il

F500 \

2 Hyppolite
cIA , T

.

49°00° LOCATION MAP

49°00

118°44' 118°32'

MT. WRIGHT
FEETA |B CI ID EFEET
%000 1~ 'y Y MAY CREEK L 5000
_ P WB' | l \ 7 .
4000 k3 4 9 P 5 N\ 4000 GEOLOGICAL CROSS-SECTIONS
5/)G o 5
3000 - 5 9 C , - 9 ) E ; 4 - 3000

KNOB HILL

FEET | '
5000 A 1 FEEY
- 5000

Y

BUCKHORN CREEK ; v v f

4000 L l- < 6] 2 G
= va il Y T ® 4000

NN
) GREENWOOD /) " f

0001 5 B B \ E E £\ 6 S 2 3 E 17 2 S 7 G \ 9 | 3000
N 2 9/ & 1 7

2000
2000

PRELIMINARY MAP NO. 59

GEOLOGY OF THE
MOUNT ATTWOOD-PHOENIX AREA
(N.T.S. 82E/2E)

ISSUED JUNE 1985



s

Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources

NOTES TO ACCOMPANY PRELIMINARY MAP NO, 59

GEOLOGY AND MINERALIZATION
IN THE MOUNT ATTWOOD-PHOENIX AREA, |
GREENWOOD, B.C. ‘

BY B.N. CHURCH

Victoria
British Columbia
June 1985




GEOLOGY AND MINERALIZATION
IN THE MOUNT ATTWOOD-
PHOENIX AREA, GREENWOOD B.C.

by B.N. Churoh

INTRODUCT

The Mount Sttwood - FPhoenix area is centred around the old
miring town of Greenwood on transprovincial Highway 3 in south
central British Columbia. Regional mapping of this 250 sguare

kil ametre gquadrangl e Was prompted by contimiing mining
sxploration and ore production. This report gives the results of
recent geonlogical W b ard SLmmar i = es BOME previous

investigations including property examinations.

Sucoessive studies show that the area is uwnderlain by &
variaety of sedimentary, valcanic and metamorphic rocks, and
ignecws intrusions of Paleozoic, Mescorolic and Tertiary ages. The
first definitive geological contributions were by Brock (1903
and LeRoy (1@12). Other significant reporte based on further
mapping  were published by McNMaughton (1245), Seraphim (19580,
Darswell (1937) and Little (1983).
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The present study stems from new mapping wtilizing the
Granby Mining Company Ltd. s 1212000 scale topographic base, and
information from previous property evaluations  including the
L“Aanfmn Mine (Church, 1970, Jewel Mine (Church and Winsby,

1274) , Oro Denoro Mine (Churoh, 1974y, Bkomac Mine (Churoh,
1977y, the Sapphao (Church and Robertson, 1983 and Sylvester K
(Churoch, 1284) prospects.

CHYSIOGRAPHY

The Mount Attwood — Fhoeniy map sheet extends 16 kilometres
north of  the International Boundary, covering much  of  the
highland terrain comprising the northern part of the Tenas Mary
Cresk horst between the towns of Midway and Grand Forks.

The area is characterized by smooth topped hills and low
mountains having a makimum topographic relief of 3000 feet (about
Ro0 metres).  Five peaks rising above 3000 feet mos.l. elevation

{1500 metres) are aligned, forming a divide that projects north

from the Boundary midway on the sheet. These peaks are Mount
Mol.aren, Rusty Mountain, Mount Wright, Mount Attwood and  Enob
Hill. Drainage on the east side of this divide flows into July
Creek and thence to the Granby River bevond the southeast margin

of  the map area. On  the west and northwest, streams flow to
Boundary Creek which joins the Fettle River near the Boundary at
the town of Midweay.




The terrain has been broadly corrugated by southerly and
southeasterly moving Flelstocene glaciers. Generally the bhest
bedrock exposwres are at high elevations; glacial sand, gravel

and clay deposits 111 the valleys.

HISTORY

Lode mineralization was first recorded in the Greenwood area

Boundary Falle in 18843 by 1200 most of the important
deposits had been found. Miming began on the Skvlark property in
189%, on the Frovidence claim in 18%95 and in the Fhoesnix area in
1900, Development was stimulated by completion of the railway in
the period 1898 to 1904 and construction of a major smeliter at
Grand Forks in 1900, Froduction from  the mines at Fhoenix
attained & peak delivery in 1213 of more than one million tornnmes
ot ore. Labow unrest in the Crows Nest coal field indirectly
torced closwwe of the Grand Forks smelter and many of the mines
in 1919,

An inoreasse in the price of preciouws metals in 19223 led to &
revival  of operations at the FProvidence, Dentonia and Morth Star
mires, where concentrators were built., However, it was not until
the 1937 to 192599 period that an  increase in copper prices
combined with new mining technology resulted in large scale open
pit production from  the Mother Lode and Fhoenix ore bodies.
Froduction at Phoenix attained 2500 tonnes per day in 1972 and
remalned about the same until exhaustion of the ore in 1976,

A small prodaction of precious metals from the area has
sustained since closwe of the copper operations. FRobert Mines
Ltd. achieved some ore production in 1975 and 1976 and instal led
a mill im 1981, Alao, intermittant production has been recorded
by Colt Resowces Ltd. ard Dentonia Resowrces Ltd., from 1274 to
present from the Denera Grande property at Jewel Lake.

Asslstance rendered by mining  and mining exploration
personnel in  the Greenwood area is greatfully acknowledged.
Special thanks are owed G.0.M. Stewart and H.H. Shear of Dentonia
Fesouwces Ltd., J.T7T. Fyles and W. Gilmow of FKettle River
Fesources Ltd., F. Seraphim af Azure Fesources Ltd.,
J.J. McDougall formerly of Falconbridge Nickel Mines Ltd.,
Fo Schindler of Robert Mines Lid., F.G6. Franchi formerly of
Lesington Mines Ltd., and residents of Greenwood, A. Taylor and
J. M. HMaclean.

Officers of the Geological Suwwvey of Canada, H.W. Little and
FoM. Dawsor, pirovided valuable scientific support 1in this
investigation.
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GEULOGY

Twenty—two geological units are distinguished in the Mount
Attwood - Fhoenix area (see accompanying mapl. include a
wide ranging variety of Faleozeic to Tertiary beds that reflect
multiple episodes of deformation and ignecus intrusion.

3

The relative stratigraphic position and age of these rocks
16 generally interpreted acocording to the rules of  superposition
of beds, degres ot reglional metamorphism, and cobhing
relationships of the igneous intrusions. Fossil evidence and &
few radiometric dates provi de SOME specific control.
Interpolation of geological contacts was guided by detailed
mapping in wvici of the principal mines, and more than 2400
ouwtcrop control secattered throughout the area.

This report retains, from primary sowces, the names of  the
major stratigraphic divisions such as "Brooklyn', “dttwood’ and
"Frob Hill " applied to the Tria ¢y Fermo-Carboniferous and
older Faleoreoic formations, respectively. The name "Fenticton
Group ' e adopted from nomenclatuwre used in the Okanagan area for
the collective reference to the early Tertiary formations of that
region (Churoh, 1982).

The Frnob Hill Growup 1is  the old Loof four mutual Ly
uncontformable assemblages. LeRoy (1912) first described these

s in the Fhoenis 2a and noted a predominance  of cherts
(rock  unit 2y, lesser amounts of greenish chloritic rocks (Za),
and a minor carbonate facies (1). These units have now  Dbean
traced to Deadman Hill to  the northeast, along the valley of
Boundary Creek to the west, and to Stacey Cresk near  the south
margin of the map area.

The chert beds, estimated by Seraphim (1958 bhe & few
hundred metres thick on Deadman Hill, are at least 3 ometres
thick in  the area north of Boundary Falls. Characteristically
these rocks are dark grey or  light coream colowed and highly
Comy ent. They range from massive units to thinly bedded ribbon
cherts.

Im thin section the chert i recrystallized and silicified.
The resulting finely granular guartsz is invaded by a reticulate

2 orf veinlets of Coareat quarts and caloite.
ntrations of recrystallized, amall, radiolarian-like,
spherical bodies, viewed in a few samples, are the only
sugaestion of fossil remains.

The pelitic rocks of the Enob Hill  assemblage, being
raelatively incompetent and compositionally more reactive than the




show the nelt effects of metamorphism.  These
5 have  been transformed to quartz-chlorite and mic ¢
i & bwa kKilo re-wide belt that trends southeast from RBoundary
to Stacey Creek, Mt. Wright, and the southwest slopes of
bwood. & ﬁFﬁﬁﬁHﬁFWd southeast-trending foliation developed
subparallel to  becdd i these rocks, evidently as a
=ellt gliding Interfoliated aquartz ard
carbonate sweats, which rwmmnnlv characterizre these schists, are
deftormed  into  many  small,  well delinsated, sharp-crested,
northerly plunging folds.

T

The maximam  effect of thermal sm appears  to
the principal dynamic events. pruwed v the
ot fresh, randomly oriented, mica aoross  the early
ﬁ“"*ra'ivw fabric. Recrvetallization is commonly best devel oped
near b contacts at the maior granodiorite bodies. Gneissic
adjace the eastern limits of the Wallace Creek (ED
batholith  were converted to hornfels consisting of small grains
of queartsz (25%W) and biotite CEREY in & matrix  of muscovite,
feldspar, and guarts: with accessory magnebite

L

Darl:

w2 rocks (2&) of possible igrnecus and voloanio
igin, assigned to the Frnob Hill Group, are exposed in small
gas south and west of Fhoenix, north of Frovidence Lake, and on
suth slope of MU, Weight.  These rocks  are  generally more
v in appearance  than the msetasedimentary units and are
re]ativ&ly grriched in amphibole, feldspar and epidote. Chemical
aralyses of this rock type (Table 2, no.2) demonstrate higher

sontent than chloritic schi 3 {rn. 2D

alumina and total albkaliec
ard quartz-rich schists (no.l) of the metasedimentary

The only good marker in the HKnob Hill group is a 2 to 4
metre-wide grey and white marble band (1) within the metacherts
rnd is expc d opposite the Provincial campground in
Fway cut 2.8 kilometres north of Boundary Falls. It can be
traced with minor fault offset 1.9 kilometres westerly to the
gast-bouwndary fault of the Toroda Creek Graben, and 4.6
kilomestres easterly omn to the central ridge of Mb. Attwood.
Smaller exposuwes are found north of Haas Creek  in the Fhoenisx
area, and on the Great Laxey claim 11.35 kilometres northeast of
the camp ground.

Intense deformation and recrystallization of the marble (1)
destroyved most primary structuwral festures, including fossil
Femalrns. Omn the upper slopes of Mb., Attwood the band is
discontinuous and forms en echelon marble pods.

Rocks  of the Krnob Hill Group were a significant exploration

jat for early prospectors. This led to dimrmvery af  the
Frovidence mine at Greenwood which has yielded 43228 kilograms of
silver since beginning operations in 1894 Table 1).The source of
the  ore  was & 300 setre long guarts velin in altered Enob Hill




2 near the northern contact o f the Grearimood
: siliorite pluton (B). & smaller production was obtained in a
similar geclogical setting from the Gold Bug mine immediately to
the west

The only other  koowsn mineral  prospects in the Enob Hill
Group coowr in & large 100 metre-long quartz lens in schists  on
. Tt : of Mt Attwood, and  sulphide-bearing ST

e atbed  with  the @arble band {1). The ar T

g oo both s bthe cont Tertiary diorite dybke
cutting the marble on the Combimation claim north of Boundary
Talls, arnd  along  the intrusive contact of the Wallace Creebk
the marble orn  the Great Laxey
There ha en no signiticant

of &

granadiorite where it
Wi

Laim,  northe t
production from the

denosi ts.

wood Group

The Attwood Group, underlying muech  of  the central and
southern  part  of  the map-area, rests wncontormably on the Knob
Hill Group. The Attwood assemblage consists of  chert pebble

corgl omerate (3, limestone 4y, argillite (5, and volcanic
' (&)

The original description by Brock (1902), conficrmed by Daly
{1912, p. 3k : ertially correct:

" : 5, argillites and guartrites, ocubt by
sarpentines, form & series which closely resemble the Cache Creek
Sem il e {Carboniterous) of the Famloops district. They oocw in
greater or le extent  in almost all parts of the
(W They are always more or less metamorphosed; the
limestones are generally white and crystalline, al though
occasionally a core of black or drab limestone is to be seen; the
argillites are somewhalt carbonaceous but are frequently altered.
A hoarnblende o mica schist found in the Long Lake (Jewel Labke)
i an alteration form. "

The argillites (O) are the most distinctive and widespread
rocks of the Attwood sedimentary sequence. In the type area, on
the north slope of Mt. éattwood, the formation is about 250 metres
thick arcl comprises mainly dark  grey phyllitic argillite
d greywacke, siltstones and a few
o lavers. Similar rocks are found on the slopes overlooking
Gibbs Creek, on the Skylark olaim west of FPhoenix, on FRusty
Mountain  and Mount McbLaren, and in the vicinity of the SHhomac
mine north of Boundary Fall

Chie

At the Skomac mine the argillites are  laminar  bedded  and
accompari ed by siliceous siltstones and chert pebble
conglomerates Chemical analysis of & sample of typical black
argillite gives 74 per cent normative guartsz R R 5 I
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;{1 A W
and  crinoid stems from & emall lens of

sogrey limestone, 0.3 kilometre WE of  the mine,
W & s-mined  to be Fermo-Carboni ferc AOIER Little (19873
reports & additional F i locs an Mb. Attwood vielding a
gimilar age

including Warthia =TV Atomodes

nglomerate beds 3 are intercalated with black
i conglomerates predominate near  the base of the

osummit of Mb. Attwood. These are cherth
Ly derived  from the
Friob Hill chert Terrain.
ociation are also found eas
i part ot the map-area and
kilometr rion e Loaf the  Skomac mine. At this
sal iy, &  large volume of rnortherly dipping  guarts
sandetone and conglomerate rest divectly on kEnob Hill metachert
and bre

L e
| O

pebbl
umn"~

L&

A volecanioc unit of mostly andesite breccia (&) overli the
argillite (3) in the area west of Boundary Creel: 0.5 kilometres
northeast  of the Skomsc mine.  These volocanic rocks are intruded
by diorite (A) with peartially digested stoped blocks of the
ﬁurwmundiﬁg country roock. Similar rocks are again displaved in a
mmal ]l & mi dway : west  slop af Mt. Attwood and  in
viedni s of the 2 t of the east

. =riey cladim, 2 kilometres norlthe
swnmit of Mt. Attwood.

A almost complete, but apparently overturned, section of
the Attwood Growp i1e  found on M. Molaren and Rusty Mouwuntain,
where three of the main formations are identified - & lowsr zone
of basalt and andesite lava, an intermediate zone of carbonacecus
phyllite, an upper sone of guartsz wacke and conglomerate - the
tatal sauence being  more than 200 metres thick. Overall, thh
units are almost horizontal, althouwgh some beds are s
inclined on the limbs of minor folds. The phyllite is gaﬁérnll
wrinkled, with crenulations plunging gently to the sast and west.

Amphiboliti etabasalt (6, zigned to  the Attweood
Group, Fforms  numerous  scattered outorops o Mb. Attwood, in
vicinity of Heas Creelk and Lind Creelk, on the Winnipeg and Golden
Crown claims, on the old railway grade east and west of Glenside

:and Monterzuma Ridge and  along the couwse of Snowshoe

Although  these lavas are generally massive, small
storne and argillite lenses (4) are found within the pile at
svenral localitie These provide bedding attitudes and suggest
an  overall formational lh1 : s of at  least 100 metres.
According to Little = ils Ffound in & lens of
gedimentary  rock north  of  the Athelstan mine vielded a
Fermo-Carboniferous  age, similar to that for collections from
Mt. Attwood.




crographi o examination of this metabasalt generally  shows
; mixtwe of feldspar and amphibole with interstitial
ard some epidote, chlorite and carbonate alter:
pruduutwu Chemical analvyvses of thre samples of this rock
oand Jewel Lake (Table 2%, nos. 4, 3, and &) are

from Glenside Cre
similar and indicate & basalt composition,

The
e odded

asalt anit =P

rest discontormably on
east of the SBlkvlark
Hill rocks in the area

The main body st orer () ooouwrs within the argillites
(5 and is :untlnumuuly aJnnq the 9 kilometre faulted
langth of Mt. Attwood ridgs. The A is & contormable,
1y lighlt  grey wunit dipping 29 tw &0 degrees northeast. It
soa maxlum deve : of about 100 metres in the area east and
mar t of the summit. The +ormation thins westerly to les:
thar 10 metres on the Oroeswus  olaim, 1.9 kKilometres west of
Boundary Oreelk. A abundance of fossils such as corals, corinoid
plates, gestropods,  and brevozoan fragments etoo, is o usuwally
sufficient to distinguish this limestone from other carbonate
beds in the region.

L ] g

Mmoes

et

The cso of metamorphien on the the rocks of the dttwood
e onags is  variable throughout the map areag it dw rarely
sufticient to destroy primary structwes. Fenetrative cleavage
] i deformation is  locally well developed and apparently
accompaniad By elongation of conglomerate clasts ard the
development of small chevron +olds. The thermal effects are
manifested in the AFQL lites (3) by the development of incipient
biotite in  the an Fusty Mountain and at the Bhkomac mine,
and the growbh of -grean laths of secondary amphiboele i the
metabasalte (&),

Significant mineral production has  been reallzed frcm
deposits  in the argillite (59) and volcanic (&) formations of the
Attwood Group. This production is mostly From precious metal
vein systems related to faults and fractures satellitic to
le{UW1( intrusions. For ample, the Skylark mine has producted
Lagrams of  zilver since beginning  operations in 1893
«  The mine is located on a guartz veln in argillite (3
near  the east bouwndary of the Greenwood granodiorite stock (E).
Similarly, the Skomac mine (Republic property) has produced 3186
kilograms of silver from guartz veins in argillite (3) adiacent
to large diorite (8) and serpentine (F) intrusions. The combined
mining operations on the Golden Crown and Winnipeg claims vielded
1207 kilograms of silver and 402 kilograms of gold from  sulphide
bearing quarts: veins in metavoleocanic rocks (&) intruded by
diorite (M. Unlike the above, the Crossus prospect 1 in &
slkarn where a granitic apophvsis cuts limestone (4). There is no
scord of production from this property.
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frooklyn Group

The Brooklyvn Group is comparable in total distribution and
valume to the older stratigraphic assemblages. The principal
outliers are between FPhoesnix and  the Oro Denoro mine  in the
rnortheast part of the map area, around the Motherlode and Sunset
mirnes north of Deadwood Creek, underlying much  of  the drainage
basiv  of May COreek betweesn Mt. Attwooed and July Creek, and a
small area in vicinity of the Fuby claim northeast of Boundary
Falls.

Mapping and description of the Brooklvn rocks was initiated
by Broaclk in 1%02 and studies have continued tao the present  time.
LeRoy (1912 was the first to apply the name Brooklyn to the
strata near the Hrooklyvn mine in the FPhoenix  area. Seraphim
(19568) recognized & three-fold division of the Group which
conasiete of sharpstone conglomerate (7)), limestone (8)  and
valeanic (9) formations. Little (1987 collected several fossil
sultes which vielded Middle and Upper Triassic ages for these
rockes.

The sharpstane conglomerates (7 consist of immature
polymictic conglomerate 4530 to 600 metres thick. It is
characterized by an  abundance of purple and grey, pebble-sized
angul ar chert clasts intermixed with greenstone fragments and
l esger amaunts of jasper, diorite and limestone derived from the
diverse lithologies of the underlying metamorphosed Faleoroic
terrain. Modal analyses of the sandy matrix of this rock give an
average of chert and guartz, 40 per centi; amphibole and ochlorite
Fash, 15 per centy carbonates, 135 per cent; and minor feldspar
ard opague iran oxides.

These conglonerate beds are intercal ated with green
sandstones and siltstones, limestone lenses, and discontinuous
shale layers. The "Rawhide shale’, named by LeRoy (191327, is  an
sxample of  a thick shale lens nzar the base of the sharpstone
conglomerate (7)) viewed on the haulage road southeast of the
Fhogmnix  mine. Chemical analysis of the Rawhide shale (Table 4,
no.l1) resembles dacitic andesite, which suggests derivation of
the constituent particles from a wvolcanic provenance. In
comparison, the conglomerate facies is much higher in silica  and
lower in alumina (Table 4, nos.? and 10 reflecting the abundance
of “Fnob Hill chert’ clasts. Calculations based on analysis no.®
gives 47 per cent normative guartz.

The contact relations of the sharpstone conglonerate (7)) are
displayed on the slopes of Deadman Hill. At the lower contact,
the conglomerates directly overlie the Knob Hill chert, and at
one paint, a thin zone of felsic tuff breccoia. The upper
contact, exposed fuwrther east on the main ridge, passes




transitionally into the limestone formation throuwgh a few hundred
metres of intercalated sandstones and shale.

The limgstone (8), estimated to be about &00 metres thick,
is evposed extensively in the east part of the map area. This
watone 18 & light grey rock consisting of relatively pure
calocium carbonate layers alternating with thin beds enriched in
: 1l grains and clay impurities. 6Above the contact
with the sharpstone conglomerate, southwesst of Wilgress Lake and
the Oro Denoro mine, the limestone is commonly massive and
locally brecciated. To the east, the upper half of the limestone
section 1s generally well bedded with freguent shale partings.
Cherty sand is concentrated at seEyveral horizons within
calcarenite zones. In thin section these rocks display rounded
carbonate clasts in carbonate owd matrix, 95 per cent; subangular
to well rounded chert grains, 33 per centy; and minor guartz,
feldepar and porphyritic rock fragments.

The Eholt Formation (93 was named by Carswell (1957) o
volocanic brecocias and volecaniclastic rocks in the northeast part
of the map area nesr the Fhoenix road twen off on Highway 2.0 The
unit  dncludes a peculiar ‘pudding  stone’ facies composed of
chert, greenstone and limestone blocks within basaltic andesite
tephra (Table 4, no.l2). Brock's original description of these
rocks, quoted by Carswell (1937, p.21), ie remarkably accurate:

" This series of rocks consists of green tuffs and wvolocanic
conglomerates and breccias, fine ash and mud beds, flows of green
porphyrite and probably SOMme interbeddead limestones and
argillites. The tuffs, conglomerates and breccias consist of a
mixtuwe of pebbles and boulders of porphyrite material with a
great many fragments (probably a large proportion) of the rocks
through which the volcanics burst. Febbles and boulders of
limestone, argillite, jasper and chert are common. e M

The &ge of these rocks is shown to be Late Triassic by
little (198%, p.1%) who secured the diagnostic coral Thecosmilia
suttonensis from a limestone lens immediately north of the
Fhoenix road junction on Highway 3.

According to Carswell there is a nonconformable relationship
between the Eholt volcanic rocks (9 and the underlying Brooklyn
beds (V) and (8). The Eholt Formation rests mainly on sharpstone
conglomerate (7)) south of the Fhoenix road:; to the north the same

. overlie limestone (8).

Aoccording to J.T. Fyles (personal communication), voloanic
brececias east of the Stemwinder claim in  the Fhosnix area,
overlie an upper facies of sharpstone conglomerate unit (7).
These valcanics are tentatively correlated with the Eholt
Formation (9. It 18 noted that two lenses of ‘Stemwinder ’
limestone breccia, occcuwrring near the contact of the sharpstones
{7 and volcanic rocks (93, resemble the ‘pudding stone’ deposits

10



sxposed on Highway 2 to the east.

A& relatively complete, but  apparently  inverted and down
faulted, Triassic section 1s wviewsd o the upper slopes of
Mt. Attwood one kilometre southwest of the east summit. At this
location & wedge of Brooklyn limestone (8), abowlt 30 metres thick
and  dipping westerly, i sandwiched betwesen Eholt volcanics (9)
structurally below, and & 110-metre-thick cap of sharpstone
conglomerate (7)) above. The sharpstone unit dieplays overtw ned
graded beds and scow  structures, and a general structwrally
upward increase in clast size throughout the section. At the top
af Attwood ridge, blocks of knob Hill quartrose schist, as  large
as  one  metre in diameter, are embedded in conglomerate (7). At
of thes ridge, the limestone beds (8) pass abruptly, but
apparently contormably, into & thin zone of well bedded
voleaniclastic rocks and, then into massive greenstone brecoias
{23, Without exact measwement, the thickr of Eholt wvole
rocks is estimated to be at least several hundred metres.

i

il

Structw ally, the Triassic rocks form a recusbent fold,
plunging about 20 degrees northwest. This fold has a gently
inclined northerly dipping limb that underlies May Creebk and the
lower slopes of Mbt. Attwood, and a more steeply inclined,
RN ted, west dipping limb exposed on the upper slopes of
Mt. Attwood. A penetrative cleavage, extensively developed on
the inverted limb, appears to coincide with an important easterly
trending fauwlt which tramnsects the structure. These structures
arize apparently as & result of thrusting Ffrom a northerly
direction which has carried segments of the FEnob Hill and Attwood
tarrains southward over the Brooklyn rocks.

In the Fhoenix and Oro Denoro areas structures are more
diverse. Fast of Deadman Hill the Brooklyn formations dip east
at about 50 degrees on  average forming & monocline. Local
reversals  and deflections of beds give evidence of minor folds
plunging about 20 degrees toward northeast. Im the area north of
Fhoenix, the Brooklyn limestone (8) and sharpstone conglomerate
(7Y are generally steeply inclined and strike northerly. These
beds are intercepted at shallow depth by a thrust fault that is
exposed north of the mine tailings pornd on the Cimeron, claim and
by drilling on  the Sylvester ¥ claim. The drilling penetrated
the thrust fault at a depth of 150 metres where fault gouge
separates sharpstone conglomerate (7Y above from crushed dark
grey cherts of the Enob Hill Group (2) below.

Mineralization in the Brooklyn rocks is the sowce of most
af the ore produced from the Greenwood area. A total of 21705089
tonnes of ore (Table 6) has been processed from skarn  rocks  (0)
of  the Phoegnix, Motherlode, Greyhound, Marshall and Ruby mines.
This has vielded 36130 kilograms of gold, 118241 kilograms of
silver and 270944 tonnes of copper which ranks this mining camp
in the category of a significant world producer.
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The target for mineral exploration is commonly the Brooklyn
Limestone 8y, although the sharpstone conglomerate and
assocl ated argillites (7)) have also undergone S5 LITE local
slarnification. In places, movement along the incompetent shaly
bheds that form the tramnsitional zone between unit {73 arl (&)
lhas resulted in fractuwring, and allowed the entry of the mineral
bearing salutions.

The Oro Denoro Mine presents  a classical model of
gskarmnification which shede light on ore emplacement in other
skarn deposits of the area.

The  geology of the Oro Denoro mine 16 relatively
stralghttorward. Mineralization consists of pockets of pyrite,
chalcopyrite and magnetite in & garnetite skarn. This sharn is
a replacement of limestone (8) which was intruded by the
Lion Creek granodiorite ~ the most easterly lobe of the Wallace
Creek pluton {(E).

The mine workings cover about fouwr hectares in the central
part of the Oro Denoro Crown granted claim. In the warly period
of mining, between 1203 and 1910, ore was drawn fron five
quarries and a number of open stopes which were serviced by two
underground  levels. This mine and the Phoernix operation ,
several kilometres to the southwest, were among the earliest
attempts at open pit mining in the Frovinoce.

Mineralization and the development of skarn rocks at Oro
Denoro evidently resulted from intrusion of the granodiorite
brody. A exchange of chemical components between the Brooklyn
limestone (8) and the granodiorite (E) ig apparent. &
determination of the mineralogy of the skarn is provided by
Carswell (1937, p.él ) garnet (grossularite 10¥%, andradite 904U,
8% per cent:; and 3 per cent each of clinozoisite, diopside and
gquarts. Im  terms of estimated chemical composition this
mineralogy reduces tor 5102, 3%9.6 per centi; AL1203, 2.9 per centg
FeldlE, 24.7 per centy Mg, 0.9 per centy and Cald, 30.9 per ocent
or an anhydrous base. This determination compares closely to the
actual chemistry of a sample of the Oro Denoro  skarn {(Table 5,
. 17 The gain of a large amount of iron oxide and silica by
the limestone (B) is matched by an equally large loss of lime  to
the granodiorite (E) . Souwrce of the iron oxide and silica
appears to result from calcification of iron bearing silicates
and plagioclase feldspar in the granodiorite.

Formation of the skarn and emplacement of the sulphide and
magnetite ores involved medium to high temperatwre interaction
between the limestone and the granodiorite. The intensity of
thie exchange is reflected in the extensive development of
CORr S, essentially monominerallic garnetite. Marked
irregularliies and variations in the width of the skarn rone, from
a few metre to many tens of metres, suggests that the reactions
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ococuwrred only at places where ascending solutions  were active.

» aolution, enriched in carbon diodide, silica and iron oxide
rose along formational contacts and the local fisswe systems.
At first the invading solutions formnsd metasomatic veins, and
with Ffurther infiltration of the limestone mass, wholesale
replacement coouwrred.

The Fenticton Group, as described in the type area Q0
Eilometres northewsst of Greenwood (Chuarch, 1982), consists of six
well deftined Fformations having  an aggregate thickness of 2500
meltres. At the base are polymictic conglomerates and breccias of
the Springbrook Formation and cosval beds of the Fettle River
Formation consisting of granite boulder conglomerate, trhyolite
brecocia  and tuwffaceons sedimentary rocks. Above this is the
Marron Formation composed mainly of thick andesite, trachyvte and
phonolitic lava Flows succeeded wpward by dacitic lava domes of
the Marama Formation. This is followed by volcanic breccias  and
lacustrineg and Fluvial sedimerntary rocks of the White Lake
Formation and, uppermost, the Skaha Formation which consists of a
slide complex and fanglomerate beds. The Fenticton Group rests
unconformably on pre-Tertiay granitoids, metamorphosed Mesozoic
gsedimentary and volecanic rocks, and older schists and gnelisses.
The age range of the Growup, as determined from potassium - argon
radiometric methods, is 48,4 Ma (whole rock) to 91073 Ma (biotite)
1.8 Ma.

Mear Greenwood, only the three lowermost formations of the
Fenticton  Group a&are recognized, these being the Springbrook
Formation (10a), the Kettle River Formation (10 and the Marron
Farmation (units 11 to 13). The assemblage is best developed in
the west part of the map area and at  Fhoenix. Other small
putliers are found two kilometres east of Mt. Wright and north of
Wilgress Lake.

The most complete section of the Fenticton Group is  on
Deadwood Ridge, which projects into the northwest corner of the
map area. Here the Fettle River sedimentary rocks, measuring
about 200 metres thick, and the Marron volcanics, about 1500
metres thick, are inclined, averaging 35 degre southeast, in a
graben structure.

The Springbrook Formation (10an OCCur s 2 a =mall
conglomeratic deposit on a low ridge crest two kilometres east of
Mt. Wright., This remnant paleocharmel deposit is polymictic with
clasts of diorite, greenstone, felsite, limestone, chert and a
large numnber of other varieties of rock that represent the older
units of the map area, including fragmente of serpentine from the
immediately underlving ultramatic terrain,
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at Fhoenix, the st tle River rocks are well exposed on the

Che th@ﬁlx pit and extend northerly for a total
af two kilome to - Jwater basin  of
the north Hill. The beds
sout 4% degre

af the Marron

rel atio
of pule

G of typica
to bw ar immatwre guarts, ledwpar wac ke fhin
clasts of broken plagiocl 2 ard potassiam
el dapar CPyEt&lQ, angul s unstrained  guartzs grains and a few
detormed biotite plates in a matrix  of similar  comminubed
materi &l arnd clay. Exotic claste such as  skarn, chert and
carbornates are usually only minor constituerts. Modal  analvsis
ot a sandstone sample from the Wilgress Lake area shows gquartsz,
1% per cents; chert, 5 1ty Feldspar, 40 per  centy valoanio
ook i per ::nt mica and opague minerals, accessoryy mabtrix,
20 per cent. It is estimated that more than 795 per cent  of the
clasts were derived from a fresh felsic voloanic sowrce, the
remalnder having & setamorphic provernance. Chemical analysi :
a sample of Fiver sandstone from the Fhoenix pit (Tall
rey. 1750 reveals  some  carbornate conternt, but b berwi
i ambyl ance to rhyvolilte,

b e
sechions di

e O

Originm  of the Fettle River rocks app to bhe & wide
valoanic sowce such as ash  flows and  tufd  deposits.
cirilling of Fettle s near the Tam O 'Shanter claim, in
the west part of the map area, revealed an abundance of rhyolite
tuft  brecocia and  evidence of the reworking of this material to
form tyvpical FHettle River sandstones. The fregquent ocowrence of
embayved gquartz grains aleso supports of a volocanic origin for the

7

Fettle River beds in the Phoenix and Wilgress Lake are

The Marron  Formation exposed near Gr T
remarkably  well with the Fenticton type locality. I:
that throuwghouwt the region the Marron volecanic cyvele
the eruption of phonelitic volcanice of the Yellow Lake Member
{11 followed by trachyte and trachyandesite lavas of th Foihlen
Lake and Nimpit Lake Membesrs (12), and finally extrusion of FPark

svident
At Witk
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andesite, in the middle of
carly member not found i the

Marron bype
e e

The Yellow lLake Member (11) rests with minos  disconformity
e Fettle River sandstones (10) as viewed in the main exposures
at Fhoesnix, in the Wilgress Lake area, west of the Tam 0 Shanter
claim and dwood Ridge *MMEHLWtE[“ e the map arEa. ﬁt
I Yallow La are located oaf  the

Fri l 1111 and t! = . it whie
urit is rotat cowrnwar & maiwr o thier ]y
faul ., The timated faul ted -
approtimately halfd that " of
Yellow Lake voloanios €37 I}L*«i(l‘ﬂ(J()€1 Ridges.

Thie

aokes are medium to dark grey lavas
and breocot - attered tabular or  rhomb  shaped
anarthoocl ase nhummrr¢cta and interstitial  anhedral pyrosene
; Im thin matrix e commonly charged  with
randomly arrar : ey plates, small equant analoite tals
and interstitial  pyrosens, magnetite and apabitbe Chemical
: of representative rock samples from Deadmarn Hlll and the
s Lake  area are  relatively enriched i alumina  and

anal yae

Wilgre

[

alkalies, indicating phonolitic composition (Table 4, nos. 14 and
157y,

tley Lake Member forms part  of  the Deadwood Ridge

of the  map These rocks consisht of buwdf

1. porphyritic effusiv approximately 160 metres  thick.

H1fh1n the map area, only subvolos porphyritic dyvkes and small
;G represent this uanit.

Fetrographically, the Fitley Lake rocke are characterized by
arn abundance of glomerophenocryvsts of feldspar commonly measwring
0.0 centimetres in diameter. These clots @ are intermixed  with
smal ler hznt;tv arid pyroxensg  oryvstals set  in oa fine grsined
teldsp: g Chemical analy of  typical porphyeritic
pul askite {Table 2, ros.l and 2) are similar to Marron
trachyvlbe 1a Thumw rock esenble some of the younger units
in th@ - especially the White Lake
porphyritic nua14tad teeder intrusions.)

The Mimpit Lake Member (12) is widely distributed near the
wesl  margin of the map area within the Toroda Creek graben
gstructure. The rocks ¢ best developed on Deadwood Ridge where
the wunit L ﬁ¢t:m4tﬂj te be more tharn 700 metres thick, Thes
typical tan trachytes comprising this member form ‘wedding cake’
tiered +low sequences, suggesting high fluidity of the original
SOUFCE MAagma.

strographically, the Nimpit Lake lavas are mostly Fine
grained, feldspathic and guartz free. Fhenocorysts are small and

15



comnonly consist of plagioclas
accompanied by a few scattered bi
Fime grained pulas Fasder dykes are
map area  and & dJ1FJLuIL to delin
wWwhich i the mapping b for this study.

with idold mes
and pyroxene orystals.,
attered thr;uohnuf the
at the 1225 sral e,

The Park Rill andesite (13} is recognized as  the uppermost

of  bthe Mare f i This is & medium brown Lava
paence which  is exposed o the kEnolls and rid dage
overlooking PBoundary Falls on the northwest and south where the
membear i displaced downward and tilted easterly against the sast
bounding fault of the Toroda Creelk graben.

[y,

trographically  the andesite is mercgrystalline consisting
of crowded, small oryvstals of plagioclase, pyrocene and biotite,
and  minoe  apatite  and magnebtite in brown glass. The chemical
composition of these rocks (Table 4, no.?) corresponds well  with
the cqu ittian  of  fres microdiorite  dyvk in the map area
{(Table 2, nos.? and 8). Aralysie no.? ds for oa microdiorite dyke
that intrades Enob Hill rocks (1) and (2 north of Boundary Falls
o the Combination claim where a small subjacent swlphide deposit
has been explored.

Structe \
Block faulting which
M an voloanio gy

important overprinti “diary
coincident with, and continued atter the
3 The result is ervation of thick
tracts of the Tertiary such as found in  the segment
af  the Torods Creek grab 1r 2 west part of the map area, and
uriroofing of the older stratigraphic assemblage, now exposed  on
the Ternas Mary horst which comprises the main part of the map
AP EE .

The same structwal pattern prevails on a smaller scale  at
Fhoenisz. The Tertiary outlisr, and to some extent the underlvyving
Brooklyn rocks, are down fadlted and tilted i a hald  graben
structure. This movement rotated the Tertiary beds about 30
degrees easterly and displaced downward, by  several P ed
metres, the area immediately east of the Fhoenis pit. This
movenent effectively severed the skarn zone which originally
connected the Fhoenix  and - Snowshoe ore bodies. Subsequent to
this door movement, pulaskite dykes feeding the local Marron
valoanic intruded and sealed the fault syvstem south and sast of
the Fhoerni pit.
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lgneous Intru

Tgrecus intrusions, consisting mostly ot Mesozrol o
granodiorite plutons, wnderlie approdimately one quarter of the
Map &red. The lesser intrusive masses include a variety  of
Mescozoic and Tertisary granitoid diapiric stocks, dvke-like felsic
porphyries and irregular wltramaefic bodies.

iAr: The principal outorops of what appears  to be
the - Antrusions in the area, termed "0ld Diorite’, which
lie in & belt coincident with the course of Lind Creek, extend
across  the map area from & poaint rnear Snowshoe Creesek on the east
to He Creek on the west. Similar small bodies ocowr  in the
vicinity of Gibbs Cresbk and on the west end of Montezuma Ridge.

The diorite iz & mottled greenish grey rock of variable
texture with numerous orisscorossing, light colowed veinlebts  of
teleic minerals, calocite and epidote. Im thin section a typicoal
gample i found to consist of subhedral calcic plagioclase, 30 to
&0 oper cent, and green amphibole, 25 to 40 per cent, with a small
amauwnt of interstitial guartz and opagque minerals.  Commonly the
amphibole 18 partly chloritized and muwech of the feldspar is
al ter clay and carbonates. Chemical analyses of this rock
il zatuwration of the dark amphibolitic phases

Llica under
and aluwnina snrichment of the feldspathic phases (Table 1, nos.l
and 2).

The age of the digrite is estimated to be Lower Mesozolc
based on cutting relationships and the superposition o
sedimentary rocks. For example, partly digested xencliths of
Altwood volocanics (&) and sedimentary  rocoks (5 found i the
diorite suggest & post Permian age. Clasts of the s diorite
acouwr in Brooklyn conglomeratic facies (99 praving & pre-Upper
Triassic age for the intrusion.

! 3 Several consanguineous stocks  of fine,
even gralned rodiorite are {found across  the map area. The
mast  readily accessable of these are on  the south side of
Frovidence Lake, at Hartford Junction on the haulage road
southeast  of FPhoeoenix, on the Sappho claim in the southwest part
of the map area, and west of Boundary Creek in the Buckhorn Creek
AL EH o

In thin section, the Frovidence lake microdiorite displays
an abundance of rectangular plagioclase corystals, 0.9 to 1.3
millimetres in diameter, intermixed with & scattering of
amphibole laths =set in & mabtrix of clay altered feldspar,
chloritized maftic minerals, and a minor amount of gquartz. Maior
orides from analyses of this rock are comparable to those of  the
Hartford Junction microdiorite (Table 1, nos.? and 4).
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The age of the Frovidence Lake microdiorite, based on
potassium — argon analysis of the constituent amphibole, is Upper
T 1 & (206 2 gMay according : recent  determinations by
J. orf the University of British Columbia,

Buartz Feldspar Porghyry (€): & group of related hvpabyssal
felsic intrusions, found  in the soutbth central part of the map
area, have been mapped variouwsly as quartz feldspar porphyry,
quartaz wwrphyry, felasite and 1istc felsite. The largest and
best pre ved of these bodi 5 A wWed shaped quartz feldepar
porphyry stock  located .uufh artd  east of the confluence of
MoCarren and Gidon Creeks FoiwmgraphLawllv the rock consists
of  large tabular phencorvsts of orthoclase, 3 to 10 millimetres
in  diameter, zurrounded by smaller  plagioclas plates arel
subhedral  guarts cals, 1 to 4 millimetr in diameterq
sugpended in a fime grained mabrix. Modal  anas of fouwr
samples  shows  the following average cmmpm%itimn. quartz, S per
cents perthitic orthogl . T per  cent: plagioclase, 45 per
cent guartz and feldspar matrix, 2% per cent; epidote, calcite,
gpheng and magnetite, 10 per cent.

The north edge of this intrusion is deflected to the east
allel  to  the south (faul ted) contact  of  the Hnob  Hill
e () following the margin of & large uwltramatic
intrusive ltongue iFi. Im the wvicinity of the No.7 mine a
cataclastic phase of the rock, referred to as schistose feleite,
ie cut by the ultramafic tongue.

A elongated aguartz  porphyey intrusion, exposed along the
couree of Goosmus Creek, appearse to be the easterly extension  of
the: quartz feldspar porphyry  stock. Fetrographically, the
intrusiaon displays a number of facies, including & Ffine grained
phase reswlting from cataclasis and a chilled selvage phase. The
typica porphyry  contains  subhedral quartsz phenocrysts arid
QQmDDELtE guartz eves, 2 to 7 millimetres in diameter, toin a
matrix of small rectangular plagioclase corystals, rh]writiz@d
biotite, and interstitial fine grained guar arnd teldepar.
CGuarts phenocryvsts rarely exceed 10 per cent of the rock,
however, according to calculations based on a chemical analysis
(Table 1, no.d), normative guartsz 1s  about 35 per cent.
Fresumalzly about 25 per cent of the guartz is in the mabteix.
Characteristically, potassium feldspar is scarce and ococwws as
thin mantles on plagioclase grains and discrete grains in the
matrix. Where the rock is badly sheared the guartz, and
: ally the feldspar, is  reduced to small fragments, the
depar being readily altered to sericite and clay minerals.

3

P

~

The age of this porphyry 18 estimated to be early Mesozoic
o the basis of  the sheared condition of wnit and cutting
relationships.  The porphyry intrudes Sttwood argillites (8 and
vl ocanic rocks (&) and is itseld invaded by the younger
wltramafic rocks (F).

18




i A relatively small gabbro body ococw s south of

the 5 prospect and on the sast part of the Lancashire lLass
claim in the northeast psect of  the map area. The roock i
commonly  dark  greenish grey and uwniformly fine grained. It
consists of subhedral plagioclase plates, about 55 per cent,
int i pyroxene grains, 20 per cent, (averaging
1. sres in diameter) set in & matrix  of chlorite and
i il nated magnetite. Local conversion of soms of the pyrodene
ta blue-gresen amphibole & viewed as WO g er metamorphic
cverprinting.

s by

The o
roclke {(8) and predates cros

the Tri 510 Brooklyn limestones host
scutting Tertiary dyk

Granodiorite (E): Three compositionally similar granodiorite
olutons prominent in the map ares, the larg af which is
the Wallace Creek intrusion. Smaller satellitic stocks are
centred around the town of Greenwood and in the Skeff Creek

The Wallace Creek granodiorite body is well exposed at Jewel
La d the Oro Dernoro mine near the northeast bowndary  of the
MAap &are@d. Charac istically the rock is ma light grey and
ranges from  eguigranular to porphyeitic. average modal
composition is quartsz, 2% per cent:; microcline and plagioclase
feldspar, &3 per centy amphibole, 10 per  cent; and ACCEeEssory
biotite, apatite, spherne and magrnetite. The plagioclas ooours
as rrectangular  zoned plates, 2 to 4 millimatre AL OSS,
intermixed with smaller subhedral microcline and qgquarts: grains
accompanied by interstitial guart: and feldspar assoclated with
srattered prisms of greern amphibole and biotite books. Where
altered, the feldspar is replaced by sericite, clay and
carbonates, and the amphibole and biotite are transtformed to
chlorite. Chemical analvyvses of the granodiorite from  the Jewel
Lake and Oro Denoro areas are essentially the same (Table 1,
nos. 7 and 8) . The age of these rocks, determined from potassium
— argon  analyses of the contained biotite, falls into the Lower
Cretaceous in the 128 to 142X 5 Ma range.

i

@ oé

hi

Ultramatic Focks (F): Serpentinized wltramatic rocks are
widely distributed throughout the map area. The largest bodies
ocour on Mbt. Weight, the naorthwest slope of M. Attwoood  and
alaong the uwpper section of July Creek between the tributaries
-~ Creek and Meff Creek. These bodies have been emplaced as

and  irregular dyke-like masses, probably in a semi-solid
.,  along uncontformity surfaces and in fault ZONES.
Elliptical shapes resembling pillows, found in some sheared
phases of the ultramafic rocks, are structwal in origin and not
a volecanic manifestation.

The Mt. Wright wltramatic rocks comprise two subparallel
summit straddling bande which strike southeast from McCarren
Creelk to the International BRoundary. The southwest flanking band
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ig & splayved, lensing body intruding quarts porphiyiry (C)
which ococupies & major dislocation betweern FEnob Hill (2) and
Attwood Group rocks (5 and &), The northeast +lanking band is
lenticular  with  a maximum  width of about 300 metres near the
summit af Mb., Weight, where it corncordantly intrudes quarts mica
Fist (2.

Separate  major wltramafic zees  are enclosed within the
Frnob Hill Group and Attwood Group on Lind Creel and the adiacent
northwest slopes of Mb. Gttwood. A faulted sinuous ultramafic
band lies along the unconformilty between the the Fnob Hill  and
Attwood Groups from Boundary Cresk  to  the summit  ridge of
Mt. Attwood. O the summit ridge of Mbt. Sttwood the sane
wltramatic band traverses stratigraphic boundaries and intrudes
the faulted triple contact zone betwesen major formations of the
Frob Hill, attwood and Brooklyn Groups.

The large mass of wltramafic rock north of Skeff Creek has
been offset from the main wltramafic belt at  Meff Cresek by an
important fault trending northerly subparallel to July Oreek.
Th : ultramafic rocks are associated with "0Old Diorite’ (A) in a
relationship  similar to  that found in the area south of Gibbs
Creek and in the area betweesen Haas Creek and the Skomac mine. At
the Skomac mirne lenses of wltramafic rock were intruded
advantageously into the pre-existing sheared intrusive contact
between the "'0ld Diorite’ (/) and the Attwood argillites (5)

I

fi

4 .

4

These wltramatic rocks consist of both massive and schistose
phases. Freshly broken surfaces are brittle and dark green or
black, except in shear rones where the rock is often bright green
with a greasy lustre. Weathered swfaces are soft and light grey
or mottled rust-brown col owred.,

The sheared marginal phases of the wltramafic bodies are
commanly altered to talc and talc carbornate schists; the
thoroughly carbonated facies being referred to as "liswanite .
The tvpical poorly defined borders of the wltramafic bodies
reflect intense shearing in the contact =zones and serpentinizaion
of adiacent country rocks.

In thin section, a typical sample of wltramafic rock 1is
composed  of a cataclastic aggregation of antigorite, taloc and
carbonate minerals interspersed with ragged pyroxens remnants and
concentrations of opague ore granules. In a few sections where
tertuwres are well preserved, it is clear that the serpentine
minerals are psewdomorphic after subhedral olivine and pyroxene
grains, the original rock being & peridotites Chemical analysis
aof a sample of the wltramatic rock (Table 1, no.8) shows
approimatey eqgual amounts of silica and magnesia, suggesting
igh ariginal olivine content.

The age of the rocks is estimated to be late Mesozoi and
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possibly COretaceouws, based mainly on cutting relationships.
Ultramafic roco re hasted by a wide variety of country rocks
including the Hrccll»n Group (7)Y and the Greenwood granodiorite
(. The only  known conglomerate proven to contain wulbtramafic
cla e assigned to the Tertiary Springbrook Formation (10a).

Diorite and Monzodior
intrusions, petrographic

ite (Gr: ] SEELEs of seattered
ly similar to lavas of Tthe Marron
Formation, are considered to  be among  the yvoungest intrusive
rocke  in the map area. These include a wide variety diorite,
monzodiorite and pulaskite sille and dyvkes. These rocl are
generally fresh and show little sign of fault dislocation or
metamorphii em. Commonly then have been emplaced on  irregular
fractuwres and change orientation abruptly.

A wnuswally high concentration of diogrite dyvkes is found on
Fusty Mournt and Mount Molarern in the south part of the map

g . These trend northerly subparallel to a prominent set of
Cre doints.  Morth of Geosmus Creek the dyvkes coalesce to  form
irregul ar bodies against the older, southeast striking sr-paritine
intrusions. Similar yvoung dioerite cut the various

dyk
formations of the old Paleoroic metamorphic complex to the north
and the Triassic Brooklyn Group on the Ruby claim northeast of
Boundary Falls and in the Fhoenix area.

Fetrographically, many of these rocks are best defined as
microporphyritic alkali rich monzodiorites. Im thin section they
consist of plagioclase plates, 20 per cent, biotite, 9 per cent,
and pyrosxens subhedra, 2 per cent. These mircophenocrysts range
in grain size from 1 to 4 millimetres. They are set in a fine
grained matrix of randomly oriented laths of plagioclase, 30 per
cent, and potassium feldspar, 1% per cent, with interstitial
wydqaw of quartz, 135 per cent, scattered biotite, 3 per cent,
pyroxenes, 2 per cent, magnetite, 2 per cent, apatite, 1 per cent,
ard alteration minerals, 9 per cent. ChemLcal analvsis of a
sample of this rock from the Mabel claim is very similar to
analvsis of monzodiorite from Lookout Hill, immediately north of
Fhoenix (Table 2, nos.4 and 5.

Corvell Intrusions_(H): The Coryell intrusions are exposed
most prominently at the west boundary of the Emma claim and  on
the “ﬂppho claim, in the northeast and southwest parts of the map
area, respectively. These intrusions include an  assemblage of
syenite, monzonite and shonkinite bodies. The most common roclk
in this suite is a mottled pink and grey feldspar porphyey. It
consists  of glomerophenocrystic clots of potassium feldspar and
plagioclase, measwing to & millimete in diameter, and smaller
gsolitary feldspar crystals suspended in & finer grained matrix of
interlocking Ffeldspars and biotite with & minor amount of
interstitial quartz, magnetite and apatite. Clinopyroxens 1s
present in abundance in the more basic phases. A sample  of
pyroxens monzodiorite obtained +from the intrusion northwest of
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the Emma claim gives the following normative composition: guarts,
H.9 per 3 potassiwm feldspar, 27.2 per centy plagicclase,
Al. 1 per centy clinopyrocens, 22.8 per cent: and magrnetite, 2.4
per centy; (Table 2, no.3).

The Coryell alkaline intrusion on the Sappho claim hosts
sulphide mineralization bearing guld, silver, platinum and copper
values. The principal phases of this intrusion are shonkinite
arnd  pyroxene monzonite. Subsidiary phases include wmal l
amphibolitic pegmatoids and segregations enriched in potassium
feldspar . Mineralization consiste of pyrite and chalcopyrite
dissemninated 4n shears and irregular blebs in biotite shonkinite
arnd sericitized feldspathic phas

2w

The age of  the Coryell intrusions i considered to  be
Eocene., Thie agreess with a 53 58Ma potassiuam ~ argon date
obtained on biotite from the ~Allendale Lake stock east  of
Olkanagan Falls.
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TABLE 1
ANALYSES OF I1GNEOUS ROCKS

t 2 3 4 5 6 7 8 9

Oxl1des Recalculated to 100:

s10, 52.43 50.29 54.19 58.42 72.44 66.77 66.44 47.05 38.03
TIO2 0.22 0.14 0.37 0.58 0.41 0.50 0.42 <0.04 0.50
AI203 19.45 16.87 15.64 17.92 16.25 15.89 16.22 1.06 16.18
F6203 1.15 0.87 1.12 6.73 0.73 2.10 2.00 2.63 3.71
FeO 5.57 7.78 6.42 1.78 2.30 2.25 5.82 2.37
MnO 0.14 0.17 0.13 0.19 0.01 0.11 0.06 0.13 0.22
Mgo 8.59 1.g 8.49 2.74 1.13 1.82 2.00 42.70 38.77
Ca0 8.06 10.04 10.39 8.04 0.01 4.88 4.46 0.61 0.18
Na,0 3.51 1.96 2.61 3.24 5.63 3.33 3.46 - 0.03
K,0 0.88 0.47 0.64 2.14 1.6t 2.30 2.69 - 0.01

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Oxides as Determined:

H, 0+ 3.24 3.95 2.41 © 3.42 0.92 0.87 8.63 12.50
H, O~ 0.28 0.26 0.11 0.17 0.19 0.24 0.20 0.27
C(& 0.41 <0.14 <0.10 0.06 0.13 0.45 0.76 0.18
P,Q 0.20 0.20 0.16 0.14 0.10 0.50 0.18 0.20 0.20
S 0.01 0.01 0.20 <0.01 0.08 0.02 0.02 0.02 0.0t

Key to Analyses

1. Feldspathic diorite north of Skomac mine - see Church (1985), No. 3, p. 5.

2. Gabbroic phase of '0Old Diorite' at Winnipeg mlne.

3. Hartford Junction microdiorite - see Church (1984), No. 4, p. 8.

4. Providence Lake microdiorite from south shore of Providence Lake.

5. Lexington quartz porphyry, City of Paris mine - see Church (1970), No. 1, p. 419,

6. Wallace Creek granodiorite, Denero Grande shaft - see Church and Winsby (1974), No. 5, p. 44.
7. Lion Creek granodiorite, Oro Denoro mine area - see Church (1976), No. 6, p. 3.

8. Ultramafic intrusion at Skomac mine - see Church (1985), No. 4, p. 5.

9. Ultramafic body on north slope of Knob Hill.
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TABLE 2
ANALYSES OF TERTIARY {NTRUSIONS

1 2 3 4 5 6 7 8

Oxides Recalculated to 100:

s10, 60.23 62.56 59.95 60.27 63.12 60.07 59.78 57.32
T102 1.25 0.44 1.13 1.08 0.91 0.90 0.96 1.06
Al203 18.17 18.47 14.84 14.70 15.43 15.84 15.51 15.82
Fazo3 0.56 1.65 2.31 2.08 2.38 2.58 2.24 2.15
FeO 4.29 1.84 4,22 4.04 2.73 3.66 3.51 4.33
MnO 0.09 0.11 0.22 0.09 0.08 0.12 0.90 0.12
Mgo 1.59 0.67 4.53 4.30 3.30 5.12 4.15 4.27
Ca0 1.95 1.48 5.33 5.89 4,67 4.12 5.26 6.03
Nazo 4.92 6.26 3.03 3.82 3.33 4.73 3.58 3.60
KZO 6.95 6.52 4.55 3.72 4.05 2.67 4.11 3.30

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Oxides as Determined:

H O+ 1.86 1.19 1.27 2.92 1.78 1.98 1.66 1.91
H, O~ 0.54 0.29 0.79 0.07 0.29 0.78 0.20 0.45
CQ 0.55 0.06 1.21 0.12 1.80 0.91 1.69 1.43
I; % 0.21 0.54 0.41 0.54 0.28 0.28 0.32 0.28
S 0.01 0.05 0.02 0.02 0.01 0.02 0.01 0.02

Key t0 Analyses

1. Pulasklte porphyry dyke southeast of Phoenix pit - see Church (1984), No. 6, p. 8.

2. Blotite-feldspar porphyry dyke, Dentonia mine near Jewel Lake - see Church and
Winsby (1974), No. 3, p. 44.

3. Coryell monzodiorite, north of Oro Denoro mine - see Church (1976), No. ¢, p. 3.

4. Biotite monzodiorite dyke, south of Mabel claim - see Church (1970), No. 2, p. 419.

5. Pyroxene-feldspar monzodiorite, from Loockout north of Phoenix pit - see Church
(1984), No. 5, p. 8.

6. Aphanitic dyke at Oro Denoro mine - see Church (1976), No. 8, p. 3.

7. Microdiorlte dyke on Combination claim north of Boundary Falls ~ see Church (1985),
No. 5, p. 5.

8. Microdlorite dyke, Skomac mine - see Church (1985), No. 6, p. 5.

24



1

2

Oxi des Recalculated to 100:

sio, 73.09
Tio, 0.89
AlL04 11.81
Fe,0x 0.66
FeO 5.26
MnO 0.17
MgO 2.89
Ca0 1.44
Na,0 1.18
K,0 2.61

100.00

Oxides as Determined:

H20+ 1.76
C02 1.65
P 0.47
2(%

S 0.03

6.
7.
8.

Metaquartzite (Knob Hill Group), Jewel Lake area -

No. 1, p. 44.

Chloritic segregation In schist (Knob Hill Group),
Greenstone unlt (Knob Hill Group), northwest slope
Amphibolite (Attwood Group ?), Glenside Creek area

P 3.

58.02
0.92
11.21
7.05

0.21
7.88
11.20
2.15
1.36
100.00

<0.08
<0.01

TABLE 3

ANALYSES OF BEDDED ROCKS

63.13
0.91
15.43
2,37
2.73
0.08
3.30
4.67
3.33
4.05
100.00

1.78
0.29
1.80
0.28
0.01

Key to Analyses

49.66
1.05
17.21
3.1
8.83
0.22
7.07
8.51
2.17
2.17
100.00

2.1%
0.24
0.60
0.18
0.01

50.74
1.06
14.36
1.89
8.57
0.22
6.77
13.75
2.14
0.47
100.00

1.36
1.18
0.13
0.20
0.03

51.01
2.38
14.67
1.65
10.47
0.21
9.46
6.34
2,79
1.02
100.00

3.7
0.13
0.42
0.21
0.06

54.82
0.56
16.22
2.94
6.40
0.17
4.72
10.71
3.40
0.06
100.00

3.06
0.10
0.52
0.20
0.01

85.56
0.33
6.79
1.55
2.25
0.01
1.37
0.56
0.04
1.54

100.00

0.0
3.19
0.21

1.38

see Church and Winsby (1974),

northeast slope of Mt. Wrlight.
of Knob Hill.
- see Church (1976), No. 1,

Metabasalt (Attwood Group), Jewel Lake area - see Church and Winsby (1974), No. 7,

p. 44.

Metabasalt (Attwood Group), on abandoned rallway grade west of Glenside Creek.
Metavoicanics (Attwood Group), northeast of Snowshoe Creek.
Skomac arglillite (Attwood Group), Skomac mine - see Church (1985), No. 1, p. 5.
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TABLE 4
ANALYSES OF BEDDED ROCKS

9 10 1} 12 13 14 15 16

Oxldes Recalculated to 100:

SIO2 75.60 74.81 68.04 52.28 67.61 53.91 56.21 59.37
TIO2 0.52 0.89 0.81 0.96 0.39 1.12 0.97 1.00
AI203 9.98 9.55 13.82 17.83 14.66 19.02 19.41 15.67
FeZO3 1.33 0.83 0.43 9.31 0.64 4.90 4.85 3.59
Fel 3.30 4,91 6.81 1.36 1.53 2.32 1.94 2.40
MnO 0.12 0.06 0.06 0.15 0.04 o.11 0.08 0.19
Mgo 2.94 3.69 4.30 8.17 2.30 3.56 2.24 3.60
Ca0 3.86 2.40 1.07 4.85 6.05 5.39 4.37 7.23
Na,0 1.42 1.7 1.37 4.80 3.71 4.02 5.61 3.35
K20 0.93 1.15 3.29 0.29 3.07 5.65 4.32 3.60

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100,00

Oxides as Determined:

Hy O+ 1.14 2.74 2.39 3.49 1.97 3.22 2.79 1.28
Hp O~ 0.27 0.16 0.20 0.35 0.61 1.05 1.25 1.16
(64,] 0.15 0.89 1.60 0.87 3.91 2.05 1.35 1.12
P2 05 0.32 0.25 0.21 0.39 0.20 0.78 0.71 0.24
S 0.02 0.07 0.29 0.01 0.01 0.01 0.01 0.01

Key to Analyses

9. Sharpstone conglomerate (Brooklyn Group), Deadman Hill - see Church (1976), No. 2,
p. 3.
10. Sharpstone conglomerate (Brooklyn Group), north slope of Knob Hill - see Church

(1984), No. 1, p. 8.

11. Rawhide shale (Brookiyn Group), south of Snowshoe pit on haulage - see Church
(1984), No. 2, p. 8.

12. Eholt volcanics (Brook lyn Group), near Highway 3 east of Phoenix - see Church
(1976), No. 3, p. 3.

13. Kettle River sandstone (Penticton Group), east side of Phoenix pit.

14. Yellow Lake mafic phonolite (Penticton Group), near water reservoir east of Phoenix
pit.

15. Yellow Lake mafic phonolite (Penticton Group), Deadman Hill area - see Church
(1976), No. 5, p. 3.

16. Park RIll andesite (Penticton Group), north of Boundary Fa!ls - see Church (1985),
No. 2, p. 5.

26



TABLE 5
ANALYSES OF SKARNS

1 2 3

OxIdes Recalculated to 100:
SIO2 36.71 50.88 67.38
Ti0, 0.11 0.11 0.56
A1203 5.69 0.70 14.38
Fezo3 23.09 5.30 2.25
FeO 1.16 8.69 1.66
MnO 0.39 0.28 0.08
Mg 0.64 8.94 1.42
Cca0 32.20 25.08 5.87
Na,0 0.01 0.01 5.54
K,0 - 0.01 0.86

100.00 100.00 100.00

Oxlides as Determined:

Ho O+ 0.28 © 153 2.18
H0- 0.11 0.13 0.28
co, 1.67 16.20 3.52
P05 0.48 0.62 0.25
s 0.11 3.44 1.72

Key 1o Analyses

1. Skarnified impure |Imestone (Brooklyn Group), Oro
Denoro pit - see Church (1976), No. 4, p. 3.

2. Skarnified carbonate beds (Brooklyn Group), Phoenix
pit.

3. Skarnified sharpstone conglomerate (Brooklyn
Group), Phoenix pit.
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Deposit

Athelstan
Bay

City of Pearls
E Pluribus Unum
Gold Bug
Gold Drop
Goldfinch
Greyhound
Humming Bird
Jewel

Keno

Last Chance
Marshal |
Mother Lode
No. 7

North Star
Oro Denoro
Phoenix
Provi dence
Republic
Sappho

Sky lark
Winnipeg

Easting

858
793
825
788
773
833
784
759
788
825
840
792
829
747
803
861

869
835
782
751

753
804
852

Northing

357
382
296
381
410
469
382
400
385
466
358
391
408
412
315
422
425
395
409
354
293
386
367

TABLE 6
ORE PRODUCTION FROM THE GREENWOOD CAMP

Tonnes

34

184

123

4 209
13

354

26 956
10

55

163
446
041

572
341

296
300
280
943
260
352
807
249
252
746
180
755
525
647
531

102
842
806

28

Au
kg

198
17
27
45

16
24
1 219

12

5 548
92

24

328

30 225
189

18

22
402

22

Ag
kg

23
14
152
229
66
29
88
349
52
170
102
048
15
411
110
475
381
055
228
186

282
207

Cu
Tonnes

597

36 278

4 018
230 050

127

Pb
Tonnes

163

97

193
21

26

Zn
Tonnes

38
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Most mineral production in the Greenwood mining camp  has
come from  copper  bearing  skarn deposits. Tao a leg roextent,
production has been derived from gold and silver bearing guartz
veineg wilth minor lead and zinc values. Froduction to date +rom
the 23 pwimripal mines irn the area is given in Table 6. The
aggregated tola For these mines is 319584726 tonnes of ore that
vielded 38459 hllmgrams of gold, 183916 kilograms of silver,
271136 tonnes of copper, 971 tonnes of lead, and 203 tonnes of
®ime.

84

The combination o f = long geol ogiocal history of
mineralization amd a wide range in types of deposite in the
Greenwood  area  inswwes good potential for new discoveries.
Fecent exploration has focused on gold sulphide mineralization in
the Triassic Brooklyn beds o the Sylvester K claim in the
Fhoenix area, and precious metal bearing gquartsz veins peripheral
to the Wallace Creek batholith at the Dentonia mine near Jewel
. : Other  minera ooocuwrrences of  note  that have receilved
ﬂLanflun are the Skvlark silver veins, the Oro Denoro copper
skarn  deposit, the Lexington porphyry copper and gold deposit,
arid the Buckhorn microdiorite CoOppetr prospect. The
Tam 0 Shanter prospect is  an example of epilthermal vein
mineralization associated with Tertiary faulting peripheral  to
the Toroda Creek graben. Sappho 1sg a precious metal and copper
prospect hosted in a small Corvell svenomonzonite type intrusion.
The Me.7 mine and Skomac mine are examples of former operations
and current prospects centred on precious metal wveinsg in or
adiacent to intrusive lenses of wltramafic rock of possible
Cretaceous age.

The classical metallogenic model for the area, supported by
LeRoy, MoMaughton, Seraphim and Little, relates mineralization of
a wide range of host rocks to the igneous intrusive events,
gepecially the emplacement of grancodiorite plutons (Figuwe 1).
However , this model in itself does not adeguately explain the
anomal ous  coherence of lead iscotope results of 10 of a selection
of 12 deposits in the area (Figuwre D -(preliminary results
supplied by E.E. Dawson of the Geological Survey of Canadal.
This linear lead relationship connects diverse deposits  such  as

-

SHArMSs  MoS. 1 and 2 with veins of wltramatic setting nos. 8, 9
and 10, and veins satellitic to the granodiorite nos. S5, & and
7. Thie pattern is characteristic of mixing, tying together

diversse hyvdrothermal plumbing systems.

It is conceivable that the intricate and extensive filssuwre
system of the Mb. Attwood -~ Fhoenix area, as shown in part on
the accompanying map, provided the necessary channelways leading
metalliferous solutions to the ore deposits. Im this model the
igneous intrusions served principally as heat engines in the
process of convection and dispersion of the scolutions.

31




BIBLIOGRAFHY

Bauermarn, H., 1885, Geology of the country near the Forty-ninth

Farallel of north 1utxtud@ 2
G-m]ﬁqiral Survey of Canada,
po. SR-4ZER.

Brocok, F.W.
Geologloa
pp. S1a-

Boundary Creek district, British Columbias
ot Canada, Suwmmary FReport 1901, vol. XIV,

Hrrock, RoW., Freliminary Report on the Boundary Creek
dlEtWiCt, bfltl“h Calumbia; Geological Suwrvey of Canadea,

Summary Repor-t 19202, vol. XV, pp. 9226-17386.

Brock, R.W., 1905, Geological and topographical map of Boundary
Creek mining district, British Columbia; Geological Survey
of Canada, Map 82d.

Carswell, H.T., 1957, Geology and ore deposits of the Sammit
camp, Boundary district, B.C.oi  uwnpublished M.Sc. thesis
University of British Columbia, 80p.

Chwrohy, BLML 1970, Lesington, in Geology Exploration and Mining
in British Columbia; British Columbia Department of Mines
and Fetroleum Resowcoes, pp. 415-4235.

Chuerch, Bub.,  197é6a, Geclogical Investigations in the Greenwood
area (B2E/ZE) in Beological Fieldwork British Columbia
X % =
Ministry of Mines and FPetroleum Resouwrces, pp. 7-10.

Churvh, BoMe, 197&b, Geology in Vicinity of the Oro Denoro Mine
(BZE/ZED , in Geology in British Columbias British Columbia
Ministry of Energy, Mines and Petroleum Resouwrces, pp. 1-13.

Chwroh, BON., 1782, NMNMotes on  the Fenticton Group — A Frogress
Report on a NMew Stratigraphic Bubdivision of the Tertiary,
South-Central  British Columbia, in bBeolaogical Fieldwork
1981 British Columbia Ministry of Energy, Mines and
Fetrol ewn Resowces, Paper 19821, pp. 12-16

Churohy, B.N., 1984, Geology and Self-potential Survey of the
Sylvester K buld Sulphide Frospect (82E/2E), 1in Geological
L dwork 1985 British Columbia Ministry of Energy, Mines

Fi
and Fetroleum Resowces, Paper 19284-1, pp. 7-14.

Church, B.N., 19883a, Geology of the Mount Attwood - Fhoenix Area,
Gy 1nwmod, in seological Fieldwork 19843 British Columbia
Ministry of Energy, Mines arc Featrol eum Resources,
Faper 1985w1, pp. 1721,

32



Chiwrohy, B.M., 1983b, Seology of  the SBlkomao Mine and Bowundary
Falls Area, in Geology in Britsh Columbia 1977-81; British
Columbia Ministry of Energy, Mines and Fetroleum Resources,
pe 1120

Chuwroch, B.MN., Faheni, EJC0, and Freto, Vof., 1982, Copper
Mouwrntain - Phoenix Tow, Southern British Columbia, Gpril
20th to 22, 19832, Cordilleran Section, Geologloal
fesociation of Canada, and Mineral Deposits Division, 74p.

Chuarch, B.MN, and Robertson, S., 1287, Geology and Magnetometer

Survey of the Sappho Gold-Silver-Platinue-Copper Frospect
« in bBeclogical Fieldwork 1%8%32: British Columbia
Ministiry of Energy, Mines arc Fetrol eum Resowces,
Faper 1983-1, pp. 2735,

Churchy Bubl., arnd Wirnsby, J., 1974, Denero  Grande, Jewel
(B2E/8E) , 1in Geology, Exploration and Mining i British
British Columbia Depsartment of Mines and Fetroleum

o b o ) e
i . IR-31.

raly, RJA., 1912, Geology of the MNMorth American Cordillera at the
Farty-ninth Farallel: Geclogical Survay of Canada,
Memoir 38, 8%7p.

Fabirni, EJ.CLo, 1966, Geological relations at  Copper  Mountain,
and  Gramnisle, in Tectonic History and Mineral
Depc Le of the Westerrn Cordillera; Canadian Institute of
Mining and Metallurgy, Special Volume 8, pp. 315-Z20.

Hedl ey, M.S. and Watsomn, K.DeF., 1945, lLode-bold Deposits
Central Southern British Columbia: British Columbia
Department of Mines, Bull., 20, Part III, 27p.

James, A.R.CL, 1938, Fhoenix, in  Annaal Report of the Britis
Columbia Minister of Mines, p. 3b6.

Johnson, &.E., 1973, Mineralogical and Textuwral Study of FPhoenix
Copper  Ores, South-Central British Columbisa Department of
Energy. Mines and Resowces, Canada, Mines Beanch
Information Circular IC 311, 18p.

Fermssen, J.5., 12468, Ore reserve estimation and grade control at
the Phoemnisz  Mine, in Ore Reserve EBEstimation and Grade
Control Canadian Institute of Mining and Metalluwrgy,
Special Volume %, pp. 273-280.

Fim, H., 1975, Geology of the guadrangle between Midway and Grand
Forkess The Granby Mining Company Ltd., unpublished company

report, pp. b54.

LeFaoy, O.E. 19212, The geolog and  ore deposits  of Fhoenix
r 1 3 % . Y

33




Boundary  district, British Coluwasbiay Geological Suwrvey of
Canada, Memoir 21, 110p.

Leabioy, OLE., 191
district,
Memoir 1%,

s  Mother lLode and Sunset mines, Bourndary
~itish  Columbias Geological Survey of Canada,

Little, H.W., 1937, Fettle River (Hast Half), Rritish Columbiaj
Geolagical Suwvey of Canada, Map &-193537.

Little, HoW., 1978, The Triassic unconformity of south-central
British Columbia: Discussiong Canadian Journal of  Earth

e L Tt e S

Soiences, vol. 15, pp. 322323

Little, H.W., 1983%,  Geology of the Greenwood Map-Area British
Columbiay Geological Suwwvey of Canada, FPaper 79-29

Little, H.W. and HMonger, J.W.H., 1946, Greenwood west half (82
E/E WL AR map-araa, in Report of Activities, May to October
1265y Geological Swvey of Canada, Faper &6-1, pp. &7-71.

Greenwood MAR A @A ,

Little, H.W. and Thorpe, R.1., 1?&5,
21d 194643 Geological Survey of

in Report of Activities, Fie

pa

Canada, Faper &5-1, pp. 356-60.

Mokechnie, N.D., 19&67a, Marshall, in Arnaal Report of the British
Columbia Minister of Mines and PFPetroleum Resowrces,
pRe 228230

Mckechnie, N.D., 19&67bh, Winnipeg, in é&nnual Report of
Columbia Mirmister orf Mines and Fetroleum
1.

AT Y e ':

PR 200

Mk

chrnise, N.D., 1967c, Oro Denoro, in Annuwal  Report of the
British Columbia Minister of Mines and Fetroleum Resowroces,

Fyeey | eerer

pp. 22233

MoMaughton, D.oée, 1945, Greenwood Phoenix area, British Colunbiag
Gelogical Survey of Canada, FPaper 45-20.

Monger , J.WOH., 1268, Early Tertiary Stratified Roc Greanwood
Map—area (82E/2) British leumbla; Geological Suwrvey of
Canada, Paper &7-432, I9p.

Mewell, J.M., 1970, Firal Report, Okanagan - Boundary
rECDﬁHd]M,aHCE, Greenwood Mining Division, B.C.i; Texas Guldt
Sulphur Company, wunpublished company report.

MN=son, F.E. arnd Subtherland Brown, &., 1968, Motherlode, i
Aannwal Report of the Britis (mlumbld Mlﬁl%tkr of Mines and

LR T oo

Fetroleum Resowrces, pp. 22

34



Featfield, G.R., 1978, Geologic History and Metallogeny of the
"Boundary Disterict’, Souwthern British Columbia and  Northeen
Washingtony  wnpublished Ph.oD.  thesis, Dueen’s University,

250D,

Fead, F.BE. and Okulitch, AJV., 1977, The Triassic wunconformity
aof south-—-central British Columbia; Canadian Jouwrnal of Earth
Bl end , vol.o 14, pp. 606638,

Feinsbakken, M., 1970, Detailed gealogical mapping ard
interpretation  of the Grand Forks - Eholt area, Boundary
district, British Columbiag unpublished M.Sco. thesis,
University of British Columbia, 114p.

Ser-aphim, R.H., 1954, Geology and copper deposits of Boundary
district, British Columbia; Canadian Irmstitute of Mining and
Metallw gy, Bullstin vol. 4%, pp. &684-694.

Sinclaivr, &.J. ar Ferocy, GoR., 1969, Multiple regrsssion
analvsis of preciouws metal values, Fhoenix Mine, British
Columbia; Economic Geology, vol. &4, pp. 822-8Z24.

Sutherland Brown, A., 1968, Oro Denoro, in Annuwal Report of the
Britiseh Columbia Minister of Mines and Fetroleum FResources,
[ . RS

st n

White, W.H. and  Seraphim, R.H., 1931, Geological, Geochemical
and Geophysical Report on  the Attwood Claims, Phoesnix -
Eholt frea; unpublished consultants report, 18p.

35



	BCGS_PM59-01
	BCGS_PM59-02

