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Geologist  for Attwood Copper
Mines, Limited.
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HISTORY

This account of the history is
gleaned from old reports and docu-
ments which are listed in the Biblio-
graphy, and from discussions with
old-timers of the district.

Prospectors were active in the
vicinity of Greenwood in 1891, and
in that year staked the Mother Lode,
Crown Silver, and Sunset. Henry
White staked the Knob Hill claim in
Phoenix on July 15th, 1891, and by
the end of the year other prospect-
ors had staked most of the claims
covering the valuable orebodies in
the camp. Much surface work done

*Moneta Porcupine Mines, Limited,
Vancouver; formerly Field Manager
and Geologist for Attwood Copper
Mines, Limited. !
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~orebodies and build smelters.

eseo-v

in the early years indicated that
the values in copper, gold, and sil-
ver were low. Large capital invest-
ments were required to develop the
The
discovery that the ore was practical-
ly self-fluxing greatly enhanced
the value of the deposits.

The Miner-Graves Syndicate com-
menced development on the Knob
Hill-Old Ironsides orebody in 1896.
This Company  purchased
merged with other interests until, as
the Granby Consolidated Mining,

-Smelting and Power Company, it

controlled most of the important
ground in Phoenix. Granby blew-in
the first furnace of its Grand Forks
smelter in August, 1900. Fourteen
million tons of ore were treated in
the smelter. '

The remaining valuable proper-
ties in Phoenix and the Boundary

“distriet were controlled by the New

Dominion Copper Company, the
Consolidated Mining and Smelting
Company of Canada, and the B. C.
Copper Company.

The town of Phoenix was incor-
porated in 1900. In 1898 the Cana-

-dian Pacific Railway, and in 1904

and

the Great Northern Railway, ex-
tended their lines to reach the town.

Production reached its peak in
1913, when 1,300,000 tons of ore
were mined and shipped. The camp
was abandoned in 1919, when the

“available ore reserves were ap-
proaching exhaustion, and when
labour strikes in the Crowsnest

coalficld cut off the supply of coke
for the smelters. The Boundary
camp had then produced about 22,-
000,000 tons of ore averaging
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slightly over 1.5 per cent copper and -

about 0.03 oz. per ton in gold and
0.5 oz. per ton in silver. Produc-
tion since 1919 has been only a few
thousand tons from spasmodic leas-
ing.

Attwood Copper Mines, Limited,
acquired some of the old properties
in 1951 and began intensive ex-
ploration. Geological mapping indi-
cated favourable aveas and these
were tested with the modern tech-
niques of hiogeochemistry and geo-
plysics. The resulting ‘anomalies’
were analyzed and those suspected
of indicating orebodies were diamond
drilled. The only new orcbodies
found to date are extensions of de-
posits discovered by the old-timers.
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Hypabyssal Rocks
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Dacitic to basaltic flows with asso-
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stone, greywacke and/or andesi-
tic tuff, with minor shale and
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Shale

EARLY PALAEOZOIC
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-Knob Hill Formation

Chert and andesite, with minos
limestone, shale and serpentine
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Farny Pavivozolc
Kunob 1L Formation

The Kneb Hill is a highly con-

torted formation, predominantly of -

chert and andesite. The chert is

light to dark grey, and so highly

fractured that it is difficult in many

places to obtain a fragment more

than one-half ineh in dameter. Out-

crops in precipitous arveas, for ex-

ample on Deadman’s Ridge near the’
Phoenix-Grand IForks road, indicate

that -individual chert bodies are at

least several hundred feet thick, The

andesite in many places is streaked,

having the appearance of flow struc-

ture, and contains structures which
may have been voleanie bombs. Some

outerops show vague feldspar crys-

tals, possibly formed from re-erystal-

lTization after deposition,

In many places the rock has been
termed cherty andesite or andesitie
chert; siliceous ooze and andesitie
tuff have been deposited either sim-
ultaneously, or in alternation with
later comminution and interflowage
to form a melange. In other plaees,
for example near Hartford June-
tion, the andesites are massive and
free of chert. Andesite in outerops
south of the Rawhide mine is more
coarse-grained than the ‘typieal’
Knob ITill andesite. The vock in these
outerops is a clean, [resh-looking
hornblende diorite, most likely a
flow or hypabyssal intrusion. This
grained rock was grouped with the
Knob Hill andesite. ‘

Limestone and serpentine are
sparse in the Knob Hill formation.
The few outerops in  the area
mapped by Attwood are cOIlt()Iéth
pods a few tens of feet long.

Lare Pavacozoic: Arrwoon
SERIES

The name ‘Rawhide formation’
was applied by T.eRoy to a bed of,
shale a few hundred fect thick which |
outerops south of the Rawhide mine
(see Figure 1). LeRoy states that it
“overlies conformably the Brooklyn
formation”. The shale has  well
marked bedding, showing light and
dark  grey  laminations and  inter-
calated lenses of sandstone and econ-
glomerate with  smoky-grey  chert
and sparvse jasper pebbles. The beds
in some places are {lat and in other
places dip as much as fifteen to
twenty degrees west and northwest.
At higher elevations toward the
west, on the West Kootenay Power
Transmission Line, the lenses of
conglomerate increase in size and
number, and finally the shale dis-
~appears until the rock is all chert .
pebble conglomerate® (see Fignre 3),
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Figure 3.—Section of Rawhide Shale along West Kootenay Power Line.

One  small  exposure  contained

~trancated symmetrieal vipple mark,

of about one-ineh frequency  and

one-half-ineh amplitude. These show

that the shale was laid down in
water with little or no current, and
that the beds are top-side up strati-
gr:tj)f]icany. .
The Rawhide shale lenses out to
the southwest and is not found be-

voud the Gilt Edge workings. To-
‘ :

ward the east it passes under over-
burden east of the Rawhide mine.
East of this overburden all the out-
crops found are Knob Hill forma-
ton.

The only fossil found in the shale
is one imprint that could have been
either a graptolite or a fern-like
frond. :

The Rawhide formation, then, is
a lens of shale “lying below and
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Snowshoe, and Victoria mines. One
of these intrusives is cut by quartz-
chaleopyrite veinlets in the  Stem-
winder. The dykes in the Stemwind-

ev mine and in the old railway grade

near the Snowshoe mine bear an

abundance of disseminated pyrite,

but little or no disscminated chal-
copyrite. Theiv altevation indieates
that they arve pre-ore. No increase
in  mineralization noted
their boundaries, ‘

The Greenwood  quartz diqritré
stock is in contact with chaleapyrite-
bearing skarn  in the Deadwood
camp. IHowever, the contact is ob-
seured by drift on surface and is
a fault zone in drill cove. No re-
lation is apparent between grade
of ore and proximity to the intru-
sive. The Matherlode mine is 5,000
feet west of this granodiorite con-

wias near

tact, but small bodies of granodiorite

outerop a few hundred feet cast of
the mine workings and were found
at depth. :

The contact between the Denora
diorite  stock  and  mineralized
skarn is well exposed in the Ora
Denora mine. The garnct-epidote
skarn grades into the diovite, and

pockets of skarn, mineralized with

chalcopyrite, are found several hun-
dred feet within the stock. The
grade of ore increases with proxi-
mity to the contact. Thus, little doubt
exists that the diorite here pro-
vided the mineralizing solutions.
Since the other orebodies in the
Boundary avea are similar in min-
eralization, it is probable that they
were formed at the same time, and
that the Jura-Cretaccous stocks

were the source of the ore-forming
fluids.

MecNaughton says “the Tertiary

sedimentary and igneous rocks arc
younger than the ore depesits . . .7,

but he gives no evidenec to support .

the statement. The evidence is as

follows:

(1) No exposure. has been found
in whicli minevalization transeets or
veplaces Tertiary rocks. A few
places were noted in which ore ap-
peared to be of higher grade close
to Tertiary dykes, but these places
may be coinecidental, for patches of
‘high grade’ also occur with no ap-
parent relation to the dykes.

(2) In the ‘Copper Camyp’, second-
ary copper minerals have heen de-
posited in a trough formed by Ter-

tiary dykes and arkose. However, no -

primary sulphides were found —
thus the only definite conclusion is
that the secondary ore is post-Ter-
tiary., Incidentally. the copper
oxides are in a hematite gangue in
the ‘Copper Camp’ and in a limonite
gangue in the other oxidized de-
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posits in the district.

(3) It appears in two under-
ground loealities that the Tertiary
intrusives had picked up inclusions
of ore. Towever., the rock in these
places is breeeiated and gougey from
{aulting and thus the ove ‘inclusions’
may he fanlt drag.

(4) The relation of the orchodics
to Jura-Cretaccous  intrusives  has
heen deseribed in the section above.
The evidenee strongly suggests that,
at the Oro Denora mine at least,
the age of the ovebody is Jura-
Cretaceons.

Data suggesting that the ore de-
posits may  be than the
Tertiavy vocks arve as- follows:

younger

(1) The Rastern, or down dip, ex-

~tension of the Knob Hill-Ironsides

L
- solutions.

orebody at Phoenix is immediately
on the footwall of the Tertiary ar-
kase, Tertiary vock may have pro-
vided a ‘eap’ for the mineralizing
Alternately,  however,
Brooklyn formation, which formerly
made the hanging-wall, may have
been eroded in pre-Tertiary time,
and the Tertiary arvkose deposited
after this ervosional period. If this
is the case, the Tertiary vock may
also transcet the mineralized zone
itself. The other orvebodies in the
Boundary area show no proximity
to the Tertiary sediments and cx-
trusives now exposed.

(2) The Tertiary dykes in min-
eralized areas ave strongly altered

in places to clay minerals and seri- .

cite. No such alteration is found
away -from the mineralized arveas.

(8) No detrital ore or skarn has
been found in the Kettle River form-
ation sediments.

REGIONAL HISTORY

The solution of the rvegional his-
tory is far from complete, but the
main features are believed to be as
follows:

The basement Knob Hill forma-
tion of chert and andesite, probably
of marine deposition, were partially
uplifted and severely {olded before

Brooklyn - time. The uplift must
have formed rugged mountains,

which  were devoid of vegetation,
bovdered by inlets and bays of the
sea. :

These bays and inlets were the
site of  the Brooklyn deposition.
Erosion was predominantly mechan-
ical, and very rapid. The conglomer-
ates and minor greywackes and
shales were roughly sovted during
a short transport and were depos-
ited in lenticular beds.
baund of | limestone, with minor
shale and siltstone, was deposited
during a period of less vapid erosion,

The main

and in deeper water than the grey-
wiacke and  fine conglomerate that
were being deposited at the same
time. Rapid erosion and deposition
later formed the Upper Brookiyn
conglomerates and greyvwacke. The
upper Hmestone "breecin” bands may
have formed from
Lower  Brooklyn  liwmestone  or of
larger bands of Knob Hill limestonc
than those now exposed.

Voleanic activity during Brook-
Iyn time and continuing into post-
Brooklyn is manifested by the thin
flows of andesite and/or basalt in-
terealated with and lying conform-
ably above the Brooklyn.

crosion  of the

The Knob Hill and Brooklyn
formations were intruded in Jura-
Cretaceous time by diorvite and

quartz diorite. These intrusions were
accompanied by mineralization.
Many small  precious-mectal lodes
were formed near the border of the
Greenwaod stock. The lmestone at
the Oro Denora and Fmma mines
was metasomatized to form ceonomic
orcbodies  containing  chalcopyrite
and magnetite with skarn minerals.
As discussed  previously, all - the
camps in the distvict, with the ex-
ception of the largest, Phoenix, and
the smallest, the B.C., arc close to
Jura-Cretaceous intrusives. The in-
trusions were doubtless accompan-
icd by folding. In the B. C. Basin,
tight folds in limestone were noted,
with no apparent relation to faults,
and several thousand feet from in-
trusive contacts. The ‘syncline’ at
Phoenix, as discussed above, may be
an old tepographic basin rather
than a syncline formed by folding.
The steepness of the western limb
may be due to folding, but, as dis-
cussedd below, is more likely due te
Tertiary tilting. Both fold and
basin axes in the Boundary area
plunge northerly at 10 to 15 dJe-
grees. The Brooklyn formation way
have been far more extensive in
pre-Laramide time than now. If the
Brooklyn outerops in Phoenix were
continwous to those in Deadwood,
then the Greenwood stock has np-
lifted the Brooklyn on its roof, and
subsequent erosion has stripped the
uplifted area.

Early Tertiary basins at Phoenix
and on Fisherman creek, a few miles
north of Phoenix, were filled or
partially filled by arkose. The bed-
ding and eross-bedding in the ar-
kose shows that this sediment was
derived from the west, and the com-
position indicates that it was formed
from  Jura-Cretaceous  granitoid
rocks. Late Tertiary flows were
laid down on top of the avkose, and
associated  hypabyssal  intrusives,
{feeders to the flows, cat the arkose

k|
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Stratigraphically ahove this large
limestone lens is another thousand
to fifteen hundred fect of sharpstone
conglomerate and intercalated in this
upper conglomerate are the two
lenses, each about 100 feet thick at
maximum, of limestone breccia or
angular conglomerate called the
Stemwinder limestone. As discussed
above, this rock may be either sedi-
mentary or a tectonic brececia, but
the association with the sharpstone
conglomerate indicates it
likely the former.

The two lenses of ‘Stemwinder’
limestone outeropping mnear the
Stemwinder mine have not been de-
scribed in detail by LeRoy. The
lenses are composed of angular to
sub-angular fragments of limestone
ranging in diameter from a few mil~
limeters to about one foot, and
sparse chert fragments ranging in
diameter from a few millimeters to
about one inch. The matrix is -lime-
stone with minor quartz. The frag-
ments are closely packed, and in
some places appear to match their
neighbours, as if they could be {fit-
ted together. This matching is suf-
ficiently rare that it could have oc-
curred either by chance breakage,
or by close packing effected by
glight movements, between time of
deposition and consolidation.

The writer has not found a com-
pletely satisfactory explanation of
the origin of the lenses of “Stem-
winder' limestone. There is no evi-
dence that they are associated with
fault zones. They may be scree.
They lic one thousand to fifteen
hundred feet in the hanging-wall of
the large bedded limestone band.
But there is no cvidence of a hiatus
between the large bhand and the
Stemwinder limestone; i.e., it is not
known how the large band could be
eroded to form fragments for the
‘Stemwinder’ limestone. Only a short
interval, during which the separat-
ing band of chert fragmentals was
deposited, could have elapsed be-
tween. the deposition of the lower
large limestone lens and the Stem-
winder lenses. The problem is furth-
er’ considered below under the. sec-
tion on Regional History.

(C)—DBasalt

A few lenses of andesitic to bas-
altic rock lie within and unconform-
ably above the Brooklyn Timestone.
Outerops of this rock are found on
the road from the Brooklyn mine to
Marshall lake, and east of the Lan-
cashire Lass and Ora Denora claims,
near Denora townsite in the B.C.
Basin area. The area near Lanca-
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shire Lass has been studied in de-
tail by Dr. W. I White, A north-
trending basin of basalt lics upon
a rubbly surface of Brooklyn lime-
stone. The basalt extends at least as
far as Wilgress (Loon) lake, about
two miles north of the Lancashive
Lass. The more andesitic phascs of
this rock arve difficult to distin-
guish from the massive Knob Hill
andesite; consequently the rock may
be incorrectly mapped in places.

JURA-CRETACEOUS INTRU-
SIVES

No Mesozoic sediments or volean-
ies were deposited in the Boundary
District. A batholith of granodiovite
reported as Jura-Cretaccous under-

- lies most of the Boundary Creek and

Kettle River drainage areas a few
miles. north of the Greenwood area.
Mesozoice intrusives in the area
mapped include the quartz diorite
stock which underlies the City of
Greenwood, and the quartz diorite
stock which outcrops west of the
Oro Denora and Emma mines south
of Eholt. The relation of these
stocks to mineralization is discussed
later. )

TERTIARY

Kerrie Rivir Arxosk

The Tertiary (Oligocene) Kettle
River Avkose forms lenses a mile or
two long, and a few huandred feet
thick. It is similar in attitude to the
underlying Brooklyn formation. The
lower contaet is marked by a few
fect of shale and rubble with coal
fragments. Individual beds in the
formation range from a few milli-

mcters to fifty feet thick. The thin

beds ave shale and the thick beds
are cross-beddéd conglomerates. The
conglomerate pebbles in the lens of
arkose exposed at Phoenix are com-
posed of arkose only slightly more
indurated than the arkose of the
matrix.

The arkose is well exposed at-
Phoenix, extending from 1,000 feet '

south to 3,000 feet north of Vietoria

'shaft. A lens of similar size is ent by

the valley of Fisherman ereek, and
small outerops were found in the
‘Copper Camp’. At Phoenix, the ar-
kose is notably lenticular along hoth
strike and dip. Near Victoria shaft
the arvkosc is about 200 feet thick
and dips easterly at about 50 de-
grees. Some 1,500 feet cast, on the
cast limit  of the north-plunging
Tertinry basin, the Brooklyn form-
ation is diveetly overlain by the post-
avkose Midway Voleanies.  Under-
ground workings indicate that the

arkose flattens and lenses out about
1,000 fect down dip (see Figure |
and Scetion C-D Figure 2).

The arkose was probably formed
from erosion of the extensive masses
of granitic rocks north of the
Boundary district.  The basins are
prebably remnants of basins which
were far more extensive before the
glacial period.

Mimbway VorLcanNics

The Midway Voleanies, which in-
clude lava flows of trachyte, andes-
ite, and basalt, lic conformably, or
with slight disconformity, on the
Kettle River arkosc. The flows are
far more extensive than the arkose,
and probably obscarc many mineral
deposits in the area. The bottoms
of the flows are, in places, marked
by scoriacious breccia, as along the
south side of the West Kootenay
Power Line, 500 feet southecast of
Vietoria shaft. Flow banding was ob-
served in only one outerop, about
1,000 feet east of Victoria shaft.

Associated with the flows are
hypabyssal intrusives of syenite, in
places ‘pulaskite’ and augite por-
phyry. These transect all the older
formations and merge into the flows,
which they thus probably fed. In
the skarn zone at Phoenix, pulaskite
dykes are highly altered to clay
and/or allied minerals, and consec-
quently ave difficult to distinguish
and identify. North of Wilgress
(Loon) lake, in the B.C. Basin, flat-
lving syenite bodies are very abund-
ant. ‘Fhey outerop alimost continu-
ously for several thousand fect. IMlat
sheets of syenite in the B.C. minc
are reported to be so abundant that
they serionsly hindered mining. The
flows and hypabyssal intrusives
have a high and ‘phasy’ content of
magnetic minerals, making it very
difficult to prospect beneath them
with magnetic geophysical methods.

STRUCTURE

“Kwos Hrun Tormirion

- Neither well-defined -bedding nor
horizon markers have been found in
the Knob Hill formation. However,
zones which may be beds do exist
locally. West of Knob IHill, for ex-
ample, zones predominantly of chert
alternate with zones predominantly
of andesite. The zones are several
hundred feet thick and trend north-
westerly for a few thousand [lect.
months of diligent -
and detailed mapping would unravel
some of the structures in the Knob
Hill formation, but Attwood did not

Pevhaps a few




undertake the task beeause only

small and marginal-grade orcbodies.

have been found in the formation.

k~xon Hinn-Broosinyy ConracTt

Only one outerop, on the south-
east n]o'w of Deadman Ridge, was
found spanning the contact of the
Knob Hill formation and the over-
lying Attwood series. The contact
here appears conformable; andesite
is directly overlain by sharpstone

conglomerate with an andesite ma- .

trix. The contact is "frozen’, with no
faulting or distinguishable hiatus.
The transition from massive andes-
it to chert pebble  conglomerate
with an andesitic matrix occurs with-
in a few inches.

North of the Gold Drop work-
ings, along the old railway grade
now used as a voad, a few tens of
feet of overburden scparate Brook-
lyn Formation skarn (in an open
pit) from Knob Hill outerops. Simi-
lar fracturing and alteration may be
observed near the obscured contact
of the Knob Hill and Brooklyn
formations at the Sunset mine in
Deadwood. The fracturing and al-
teration may be associated with the
emplacement of the ore in the Gold
Drop and Sunset mines. Alternate-
ly, it may be associated with an
unconformity or a large, flat, thrust-
type fault zone between the Knob
Hill and the overlying Brooklyn
formation. ;

In summary, the Brooklyn forma-

tion is probably unconformable to

the Knob Hill formation. The reas-

ons for this belief arve:

(1) The Brooklyn conglomerate,
as indieated by the angularvity of
the chert fragments, has been trans-
ported only one or two thousands
of feet at most. Thus it must be de-
rived from a nearby formation, with-
out doubt mostly from the Knob
Hill. The chert fragments in andesi-
tic matrix (Brooklyn formation)
may lie upon cherty andesite (Knob
Hill formation) and subsequent
lithification  and  metamorphism
would make the contact appear grad-
ational and conformable.

(2) The uppermost ‘strata’ in the
Knob Hill formation are not every-
where the same rock type. West of
the Phoenix camp, the Knob Hill-
Brooklyn contacting rocks are chert
and sharpstone conglomerate; south
they are andesite and sharpstone
conglomerate; southeast they are
cherty andesite and shale; - east,
where the outerops mentioned above
span the contact, they are cherty
andesite and sharpstone conglomer-

{ragmental

ate. The variations in the rock type
of the lowest Brooklyn member can,
I believe, be satisfactorily explained
by the marked lateral gradation one
would expect to find in deltaic de-
posits of conglomerate and shale.
But andesite and chert, such as
found in the Knob Hill formation,
in most places do not lens-out in a
thousand or so feet along strike.

(3) The orogeny that has con-
torted and shattered the Knob Hill
rocks has not involved the Brooklyn
formation. Beds and bedding in the
Brooklyn formation can be traced
with little change in attitude for
several thousand feet.

(4) The fracturing and alteration
near the Koob Hill-Brooklyn con-
tact, at the Gold Drop and Sunset
mines, could be caused by three pe-
riods of weathering and erosion —
carly Brooklyn, Mesozoic to Terti-
ary, and Recent — rather than by
faulting.

ATTW0OD SERIES

The thousands of feet of angular
rocks in the Attwood
Series must have oviginated under
unusual conditions. The angular
fragments are positive evidence of
rapid deposition.
limestone and of symmetrically rip-
ple-marked shale indicates shallow
marine deposition. (A suite of fossils
including - Spirifer  (Spiviferina),
Tercbratula?, and some pelecepods,
was found in the limestone. Since the
material is not very diagnostic no
correlation was made. A late Palaco-
zoic or Triassic age was proposed).

Detailed mapping of surface and

accessible  underground  workings,
followed by diamond drilling, at
Phoenix, have provided more in-

formation pertinent to the problem.
West of the Knob Hill-Old Iron-
sides orebody are exposures of bed-
ded sharpstone conglomerate for
2,500 feet (see Figure 1). These
rocks, including the replacement of
the limy lens which forms the ore-
body, dip from 45° to 70° easterly
at the surface exposures. Yet, 200
feet below surface, the orebody and
the banding in it — which is, with
little douht omg'mal bedding — dip
only 10° or 15° easterly.

One thousand feet down the dip
the orcbody is approximately flat,
and the 2,500 feet of fragmental
footwall rock has completely disap-
peared. The orebody is here under-
lain by Knob Hill cherty andesite.
The statement that the footwall
Sh(‘li‘])stonﬁ Con;},‘lomeratc iS expOSCd
for 2,500 feet west of the Knob

-dence, certainly

The presence of

Hill-zronsides orebody is perhaps
misicading.  West-dipping normal
faults found in the workings
give, in places, a duplication in plan
of the cast-dipping strata, and this
fault system may continue into the
footwall rocks. However, the sum of
the normal movements on the faults
mapped underground does not ex-
ceed 200 feet. Thus, 2,000 feet or
more of sharpstone conglomerate in
the footwall of the orebody must lens
out and flatten only a few hundred
feet down dip.
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The data would appear best ex-
plained by rapid deltaic deposition.
Several good exposures of scour
and fill were noted, but only one or
two exposures show cross-bedding.

The structural evidence, in con-
junction with the lithological evi-
suggests that the
rock is a sediment — an angular
chert-pebble, or sharpstone, con-
glomerate, rather than a silicified
limestone later brecciated.

ORE DEPOSITS

The copper ovebodies are all re-
placements of limestone or impure
limy rock at or near contacts with
other rocks. Chalcopyrite is the ore
mineral in all the deposits. ther
metallic and sub-metallic minerals
are pyrite, specular hematite, and
magnetite; non-metallic minerals are
epidote, earbonate, amphibole, chlor-
ite, quarts, garnct, pyroxcne, and
carthy hematite. Bedding, indicated
by bands with varying concentration
of the above minerals, is well pre-
served locally in most of the depos-
its. The relative percentage of the
minerals listed above varies consid-
erably along strike ‘and down dip
in each deposit, and some of the min-
erals are far more abundant in some
deposits than in others. Almost all
the deposits. particularly those
which are more flat-lying, have a
hanging-wall of skarn as much as
200 feet thick. Chaleopyrite miner-
alization is most abundant in the
carbonate-rich bands and in narrow
carbonate veinlets traversing the
banding. With one or two exceptions,
no noticeable increase in chalcopyr-
ite mineralization was found near
faults.

Rerarion 1o INTRUSIVES AND Ags
or DerositTioN

No outerops of the Jura-Cretace-
ous diovite or quartz diorite stocks
were found within two miles of
Phoenix. Only three dioritic dykes,
a few tens of feet thick, were found,
one in each of the Stemwinder,




limestone is the Stemwinder Time-
stone hreecia or conglomerate, and
that it s continuous north of the ore
zone, through the valley of Twin
Creck to where it outerops near the
Stemwinder workings. 'I'he Stem-
winder is thus on the same ore-mak-
ing structure as Knob IHill-Tronsides-
Victoria.

Drilling by Attwood  Copper
Mines has shown that some remmnants
of the Knob IHill, cte., orebody re-
main on the northeast end of the
body. about 300 feet vertically be-
low the surface. The skarn zone ex-
tends north and cast beyond this
mineralization under the capping of
Tertiary rocks., Skarn and copper
mineralization are exposed in  the
Gilt Edge workings northwest of the
Tertiary capping. The area inside
the ‘U7 was intensively explored, and
in part mined. by the Granby Com-
pany. However, only one or two
holes  were drilled by Granby
through the Tertiary volcanies north
ot tire 2 ;. ;

In summary, the Gr:mhy skarn
zone has not been explored to its
north and east limits, the Stem-

winder has not been explored down

dip, and the Gilt Edge zone has not
been prospected down dip under the
Tertiary capping southeast of the
workings. These three mineralized
zones could be parts of the same
zones, obscured in part by the Ter-
tiary rocks and in part by hanging-
wall Brooklyn rocks..

Brooxny~n-ITnato

The Brooklyn-Tdaho workings are
on a mineralized sone pavallel to
Knob-Hill, cte., and about 1,000
feet to the west. The zone follows
the hanging-wall contact of the main
band of Brooklyn limestone. The ore
zone outeropped on both the north

(Brooklyn) and south (Idaho) side

of Twin creek, and was continuous
under the creek valley, giving a
total length of about 1.800 feet.
Most of the Idaho end of the zone
was too low grade to mine. The
ore zone pinched out at about 250
feet depth where the limestone foot-
wall apparently flattened markedly
from a dip of about 70 degrees east-
erly (at outerop) to about 20 de-
grees. As noted above, the Granby
body had a similar flattening down-
dip. Termination on the north can
be observed on surface where the
zone pinches gradually to one foot
in width before it is obscured by
overburden. The southern termina-
tion has heen discussed in conneetion
with the disappeavance’ of the wain

e

barnd of limestone to. the sduth. The,
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ae tails out with the main lme-
stone band into banded chlorite and
carbonate, Aetually, however, Lhe ore
zone has not been explored south
of a fault on the footwall of a
pulaskite dyvke dipping 15 or 20
degrees northerly. Drag folding on
the hanging-wall of the dyke in-
dicates that the ore zone south of
the fanlt has moved casterly, How-
ever, the zone is too low grade to
merit prospecting beyond the fault.

MoTUERLODE-SUNSET

The gangue in the Motherlode-
Sunset orebodies differs from that
in the Phoenix orebodies in that it
contains little, if any, hematite, eith-
er carthy or specular. but contains
abundant actinelite. Nearly 4,000,-
000 tons of ore were preduced from
an orebody 1,250 feet long, up to
550 feet thick, and extending to 500
feet depth on the Motherlode claim.
The body lies on the contact of fair-
Iv pure limestone with impure band-
ed limestone on the steep west limb
of a shallow syncline. In general,
the mineralization has followed bed-
ding, but in detail the lenses of good
grade ore ‘were sepavated by bodies

“of lower grade sub-ore. The body

was terminated at depth by Knob
Hill rocks forming the base of the
syncline and by granodiorite.

The Sunset lies in a highly frae-
tured, small ontlier of Brooklyn
limestone on the shallowly dipping

ceast Timb of the syneline. The out-

lier caps a small knoll. 1t is under-
lnin by Knob IHll chert.

The Brooklyn rocks are exposed
for at least a mile to the north of
the mine workings to where they
disappear under Tertiary voleanics.
No mineralization of importance was
found in them. The syncline must
plunge to the north, for the mine
workings are bounded on the south
by Knob Hill cherts.

On the Peacock claim, in a drift-
covered area south of the Mother-
lode-Sunset group. a magnetometer
survey disclosed large and strong
‘aomalies’. Bulldozer stripping to
15 feet depth failed to find bed-
rock but exposed many boulders well
mineralized with magnetite and chal-
copyrite. Subsequent diamond drill-
ing veached bed-rock, Knob Hill
chert, at 80 feet depth. Erosion must

have removed many tons of ore
from the Motherlode and Sunset
ledes.

Ona Dunouas, Fasia, ann B.C

1w @rag Denova, Fima, and
P “ 3 .
-mines, & the B.C. Basin area,

each  produced about 100,000 or

200,000 tons of ore,

The Ova Denora production was
chicfly Trom four or {ive open pits
bounded by fault planes, Tertiary
dykes, and the diorite stock. The
bedding in limestone is transceted by
a diorvite stock. Old records show
that dizmmond drilling explored the
skarn zone below the mine work-
ings, but did not intersect cconomic
mineralization. The principal skarn
mineral is gavnet, but pods of
maguetite, several feet in diameter,
were noted.

The Fmina wine also lies on the
contact of the stock with limestonc.
The contact is parallel to the ovig-
inal bedding and strikes northerly.
T'he orebody was a lens several hun-
dred feet long and up to 25 feet wide
dipping almost vertically. It is
bounded on the west and south by
diorite, on the east by skarn, and to
the north it pinches into barren
limestone. No information on the
structure at depth is available. Gar-
net and magnetite are the chief
skarn minerals,

The B.C. mince lies on the con-
tact of basalt and limestone. It is
similar to the Emwma in size and
shape, Syenite dykes arve reported
to' cut off the orebody at depth.
Old veports indicate that diamond
drilling failed to find extensions to
the south. The zone to the unorth
lias been explored by a geophysical
and biogeochemical survey. One drill
hole to the north intersected sycute
dykes and sharpstone conglomerate,
indicating that the overlying lime-
stone is discontinuous. No wminerval-
ization was interseeted.

Several other mineralized proper-
ties were examined in the B.C.
Basin, inecluding  the Lancashire
Lass, Jumbo, Mountain Rose, and
R. Bell, but none has produced im-
portant quantities of ore.
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and all underlying rocks. The Toea-
tion of the Tertiary basins shows
that the topography has changed
markedly since Tertiary time. The
Tertiary basins are found on what
are now ridges. Erosion from Terti-
ary to Recent time has cut valleys
as much as 2,000 feet deep.
Post-Tertiary diastrophism is evi-
dent from the many faults found
cutting the Tertiary rocks., Accom-

panying the folding was a regional

tilting of at least 30 degrees to the
cast., Bvidenece for this tilting comes
from the attitude of the arkose beds,
which dip up to 45 degrees easterly
both at Pheenix and on Fisherman
creek. The initial dip (dip at time
of deposition) of these arkose heds
would be a maximum of 30 degrees,
and a probable 10 to 20 degrees.
Thus the area has been tilted easter-
ly about 30 degrees since Miocene
time.

In" pre-Tertiary time, then, the
Brooklyn beds at Phoenix must have
lain in a nearly symmetrical trough,
with the limbs dipping about 30
degrees toward the vertical or al-
most vertical axial plane. This atti-
tude could have been “maintained
as initial dip by the beds of angu-
lar conglomerate.

The higher end of this trough was
toward the south, as indicated by
the following:

(1) The main band of Brooklyn
limestone, with nimor shale, grades
toward the south into limy shale
and greywacke, which in turn finger

out into siltstone and conglomerate

showing scour and fill.

(2) The Rawhide shale, on the
southeast border of the trough,
shows ripple mark.

(3) The conglomerates on the
southwest border of the basin are
more coarse than elsewhere.

The lensing-out and flattening of

the Brooklyn beds at a few hundred -

feet depth can now be explained.
Rather than lensing out with depth,
the lensing out probably occurred
where the sediments met the east rim

of the basin at time of deposition.

Fast of the Phoenix basin, the
Brooklyn sediments now dip and
gently roll at 20 to 30 degrees
easterly down to the B.C. Basin.
These sediments must have been
velatively flat-lying in pre-Tertiary
time.

The orebodies would also have to
be tilted about 30 degrees westerly
to show their attitude immediately
after deposition, assuming that they
are Jura-Cretaceous in age. The

Knob Hill-Old" Ironsides orebody.

then occupied the trough of a shal-

low syncline, with Hmbs  dipping
about 20 degrees towavd the axial
plane. The Monarch-Rawhide-Gold
Drop-Snowshoee ovebedy was abmost
horizontal. The Brooklyn-Idaho orc-
body dipped about 45 degrees easter-
ly, and, if the regional tilt extended
to Deadwood, the Mother T.ode
dipped about 30 degrees easterly.

INDITTDUAL DEPOSITS

Grannpy-Knon Hrini-ITronsiprs-
Vicronia, Rrc.

The Knob Hill-Tronsides-Victoria
orchody produced about 11,000,000
tons, or 50 per cent, of the copper
ore mined in the Boundary area.
The skarn enveloping the ore ex-
tends 3,000 feet from Phoenix
townsite south to the War Fagle and
Grey Eagle workings, thence arcs to
the east through the Monarch, and
from there northeast and north
through the Curlew and Gold Drop
to the Snowshoe, Production from
the War Fagle and Grey Eagle was
negligible. A few tens of thousands
of tons of ore were mined from the
Monarch, and continuous ore from
there to the Snowshoe provided
about 4,000,000 tons.

In plan, then, the mineralized
zone lorms a “U’ with the open end
to the north. The base, to the south,
was too low grade to make ore. The
west limb of the U7 dips casterly
at about 60 degrees near surface, but
flattens to 10 or 15 degrees a few
hundred feet down dip. This western
limb follows a ridge (Knob hill)
which, at the base of the ‘77, or the
south end, slopes down to the south,
causing the outerop to swing caster-
ly. West-dipping normal faults ac-
centuate the flattening of the de-
posit and thus also the easterly

 swing. A west-dipping normal fault,

stronger than those mentioned above,
near the Monarch, brings the min-
eralized zone relatively up on the
cast. East of the Monarch, the ore
zone and the hillside dip and slope
casterly, almost paralleling one an-

cother, on the eastern limb of the

‘U’ The axis of the ‘U’ plunges
northerly about 10 degrees, under a
capping of the Tertiary arkose and
voleanies:

West and south of the mineral-
ized zone, TLower Brooklyn and
Knob Hill rocks are well exposed.

Bast (down dip) of the mineral-
ized ‘U’ zone is a swampy avea with
very few outerops., The under-
ground workings in the Snowshoc
show two strong faults, one dipping
flatly west. and the other steeply
east, forming the eastern termination

of the orve zone. The rock found in
outerops and dreill core cast of these
faults is  sharpstone  conglomerate
with chert pebbles in o chert matrix,
the pebbles being bavely  distingu-
ishable from the matrix. This con-
glomerate is similar to that found
interealated with the Rawhide shales
and thus, on lithological correlation,
would be basal to the ore zone. The
drilling to 600 feet depth failed to
find either an indication of the skarn
vone or definite Knob Hill or Raw-
hide footwall rocks: thus structural
correlation across the ecast terminal
faults is lacking. Assuming that the
GO0 feet plus of Broeklyn formation
found cast of the [laults is lower
Brooklyn formation, hasal to the ore
zone, gives an anomalous thickness
to the Jower Brooklyn here, for only
a few tens of feet of lower Brook-
lyn rocks lic between the ore zone
and the Knob Hill formation west
of the east terminal faults. However,
the locality where the lower Brook-
lyn thickness can he ascertained is
600 fect west of the faults, and the
decp drill hole is GO0 feet east of
them. (Knob Hill formation out-
crops 2,000 fect east of the faults)
(see Iigure 1 and Sections, Figure
2). A local basin may have existed
here before Brooklyn deposition, ac-
counting for the anomalous thickness
found in the drilling.

The west limb of the “U7 was the
Knob  Hill-Tronsides-Vietoria  ore-
body, 2,000 feet long, up to 150 feet
wide, and continuing for about 1,500
feet down dip. Two outeropping ore-
hodies, cach about 75 feet thick,
coalesced about 200 feet down dip,
and the body gradually flattened and
thinned down dip to the cast. The
skarn between the twe outcropping
bodies, and forming the gangue of
the hanging-wall body, is thinly
banded (2 few inches average width
per band) carbonate-epidote-chlorite
rock, originally probably a thin-bed-
ded impure limestone. The banding
is continuous and regular except for
minor drag folds near the stronger
faults. The footwall outeropping ore-
body showed very little banding, but
contained on-strike lenses of quarts-
carbonate rock, particularly near the
north end of the mined zone. Before
mineralization, these gquartz-carbon-
ate bodies could have been either
fairly pure limestone into which
quartz was later introduced or ‘pea-
nut-brittle’ limestone in which the
quartz was later reworked. LeRoy
shows the ore zone in contact, though
by a small fault, with barren lime-
stone on strike of the orve zone on
the north end of the Victoria No. 2
level workings (now inaccessible).
Diamond drilling indicates that this

398

P




transitional to
tion.

the Brooklyn forma-

Brooklyn Formation

The Brooklyn formation is host
to all the major orebodies in the
Boundary camp, and therefore has
received the most study, The writer
disagrees markedly with former
workers in the avea on the origin
and nomenclature of some of the
principal members of
tion.

(A)—Conglomerate

The rocks which LeRoy has de-
scribed as jasperoid (siliceous rocks
formed from replacement of lime-
stone) are believed to be sharpstone
conglomerate. As discussed later, the
sharpstone conglomerate lics, prob-
ably unconformably, on the Knob
Hill series except where the Raw-
hide shale forms the base of the
Attwood serles. Lying conformably
above the lower 2,000 feet of con-
glomerate is a large limestone lens,
up to two thousand feet wide and
about one mile long (see Figure 1).
This lens is postulated as an unre-
placed remmant by LeRoy. Lying
conformably above the limestone is
another 1,500 to 2,000 feet of
sharpstone conglomerate, in which
are intercaled two lenses of lime-
stone  breecia  or conglomerate,
named the Stemwinder limestone by
the writer.

LeRoy’s description of the series,

and his evidence supporting his be-
lief that the chert-breceia rock is a
jasperoid, is quoted in considerable
detail because his publication is now
out of print.

“The lower or Brooklyn forma-
tion consists essentially of limestone
or its replaced equivalents, while
the upper or Rawhide formation con-
sists almost entirely of argillites . . .
(The Brooklyn) formation lies on
rocks of the Knob Hill group, the
basal member of the former being
jasperoid in contact with the chert
of the latter. The formation is sus-
ceptible of a three-fold division
based on the character and degree
of alteration and replacement of the
limestone. It consists of (a) crys-
talline limestone with some associ-
ated calcareous argillites; (b) a
zone of jasperoids with some tuffs,
argillites, and altered basic intru-
sions, and (¢) a mineralized zone
composed essentially of garnet and
epidote.

“The limestone had originally a
very extensive development but is
now represented by a few isolated
exposures, the masses usually rest-
ing on a flogr of jasperiod rocks.

. A complicated faulting; with
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this forma-

shearing and breceiation, has prob-
ably been an important factor in as-
sisting the processes which have re~
placed so large a proportion of the
original limestone by quartz and
lime-silicates. . . .

“Included in the zouc of jas-
peroids are the jasperoids proper
which are replacements of limestone,
as well as other varieties derived
from tuffs; argillites, and {rag-
mentary masses of intrusive igncous
bodies which are occasionally en-
countered only in the underground
workings.

“The jasperoids consist of oval,
rounded, oblong, and subangular
pebble-like individuals of light grey
and white quartz, grey, pink, and
brownish cherts, and veddish-brown
and bright red jasper in a matrix
of smaller forms of the same com-
position, with calcite and chlorite.
The individuals vary in size from
microscopic grains to masses six
inches or more in diameter. Along
the contact of the jasperoids and the
(Stemwinder) limestone numerous
residual fragments of the latter ave
included in the former. These oceur
for several hundred feet on either
side of the contact, but with 2 notice-
able diminution of the limestone
fragments as the distance from the
contact increases. In the field the
rock often simulates in appearance
that of a breccia or conglomerate,
A banding is occasionally noticeable,
with the rounded cherty individuals
in an alignment which coincides in
direction with the major jointing of
the adjacent limestone. The rock
usually weathers light grey and the
rounded individuals stand out in re-
lief as a result of the dissolving

out of the caleite matrix.

“In the field, all transitional
forms are to be seen, between erys-
talline limestone on the one hand
and typical jasperoid on the other.
The. replacement takes place along
bedding, joint, and fracture planes,
the jasper growing in bands and
tongue-like extensions which in-
crease by coalescing. The replace-
ment also goes on in a more uni-
form manner throughout the whole
mass in the case of some limestone
bodies, where the siliceous solutions
have followed the finer and almest
microscopic planes of parting. In
such stages the rock (shows) the
pebble-like bodies standing out in
high relief on weathered surfaces.

“Under the mieroscope the jas-
peroid is seen- to be composed of
oval, rounded, oblong, and sub-angu-
lar aggregates of cryptocrystalline

" or chalcedonic and microcrystalline

quartz in a matrix of caleite, with

some angular wosaics of quartz and
£

elilor-

small amounts of pale
ite and tufts of colourless mica
(sericite?). The calcite is the pre-
dominant mineral of the matrix and
may represent part of the original
limestone which has been redepos-
ited. The siliccous aggregates are
oval, rounded, oblong, or sub-angu-

lar individuals with smooth and

crenulate  borders. Some  show

tongue-like extensions indicating di-
)

rections of growth, and irregular
and rude dumbell forms. A few ag-
gregates hold small granular clusters
of calcite grains as inclusions. In
some slides quartz crystals of good
form have developed freely in the
calcite portion of the
Jasperoids, which were originally
medium-grained tuffs, possibly more
or less calcareous, show in addition
to the above mineral constituents,
grains and phenocrysts of plagio-
clase feldspar a few of which show
evidence of secondary growth, and
fragments of porphyrites, porphy-
ries, aplites, and effusive types of
igneous rocks with a partially al-
tered glassy base . ..

“In the transitional types between
the Iimestone and jasperoids the re-
placement of caleite by silica” fol-
lows cleavage and contact planes of
the calcite grains, the minute grains
of quartz occurring as solitary
grains or in clusters in the first
stage. From this stage all types
showing gradual progression toward
the typical jasperoid may be seen.

“The siliceous rocks of the Brook-
lyn IFFormation and the Knob Hill
group jasperoids and cherts prob-
ably have a common origin as re-
gards the source of the silica. It
would appear that the source was
a4 deep-seated one, and that the
siliceous solutions may have been de-
rived from the main granodiorite
batholith during its early stages of
invasion. . ..”

The writer is in sympathy with
LeRoy’s interpretation of the Series,
because it does not require an ex-
planation of the very unusual se-
quence of sedimentation represented
by the Attwood series. However, the
writer maintains that the “jasper-
oids’ are beds of angular, or sharp-
stone, conglomerate in which the
chert individuals are original peb-
bles, rather than siliceous replace-
ments. Subsequent metamorphism
has produced a slight regeneration
or reworking of some of the quartz
and/or chert, but little, if any, silica
has been added to the bulk of the
formation since deposition. The reas-

malbrix.

- ons for this belief follow:

(1)—(a) The rock in many
places contains chert fragments of
different colours, as mentioned by




LeRoy, within a few inches of each
other. The distribution of these col-
oured fragments appears completely
haphazard. It is doubtful that the
original limestone postulated by TLe-
Roy was composed of variously col-
oured small units in which the col-
our was maintained by the replacing
silica, and even more doubtful that
the original limestone was all of one
colour, and the replacing silica
abruptly changed colour while re-
placing each small unit,

(b) Some of the chert fragments
are banded. and the attitude of this
banding in neighbouring banded
pebbles is haphazard. '

(¢) The composition of the neigh-
bouring individuals is not uniform.

In an area a few feet in diameter
there 'are, besides the above-men-
tioned variously coloured chert peb-
bles, sparse pebbles of igneous rocks
as mentioned by LeRoy, small slabs
of slate, and rounded fragments of
limestone,

This heterogeneity of colour,
structure, and composition of the
fragments composing the ‘jasperoid’
could be maintained only if a band-
ed jasperoid with included remnants
of igncous rocks, shale, and lime-
stone were strongly brecciated. How-
ever. the ‘jasperoid’ does not show
the regional structure of a tectonic
breceia. '

(2).—The rock is bedded. Shale,
impure limestone, and siltstone beds,
a few inches to a few feet thick, and
fine and coarse fragmental beds up
to a few hundrveds of feet thick,
have conformable contacts wherever

observed, except for several out-
crops showing scour and fill. Un-
equidimensional fragments in the

fragmental beds are rudely aligned
parallel to the bedding (see Figure
4).

(8).—Secveral outcrops containing
interbedded fragmental rock and
siltstene or shaly siltstone show
good scour and fill structure.

(4).—The chert fragments in the
fragmental beds which are close to
the beds of limestone, shale, or silt-
stone are smaller, more rounded, and
better sorted in size than the chert
fragments in most fragmental beds
elsewhere. Also, the fragmental heds
associated with limestone, etc., are
much thinner than most fragmental
beds elsewhere.

The fragmental beds associated
with the Rawhide Shale are com-
posed predominantly of smoky-grey
chert fragments, well sorted, and
metamorphosed to a quartzite. Only
one or two fragments of jasper were
observed in the quartzite. These
fragmental beds are lenticular, but

Figure 4.—Bedded DBrooklyn con-

glomerate from footwall of Old
Ironsides open pit
were nowhere observed transgres-

sing the bedding in the shale.
One type of fragmental bed, asso-
ciated with some of the limestone,
is’ unusual. The rock, tevmed the
‘Peanut-Brittle Timestone’ by the
writer, is the rock LeRoy postulates
as a transitional stage in the silici-
fication of limestone. The rock con-
tains many well rounded, frosted,
white to light-grey chert fragments
of one-cighth to onc-quarter inch in
diameter in a limestone matrix. The
ovoid fragments in any one bed have
a very small range in size. The
chert ovoids do not touch one an-
other in many of the specimens ex-
amined. The ‘dumbell’ forms men-
tioned by LeRoy were not observed
by the writer. Those which LeRoy
noted could have been formed from
two touching chert ovoids. If these

‘chert ovoids were formed by re-

placement of limestone one would
expect them to vary greatly in size

‘and shape, and to be accompanied

by veinlets of quarts. The evidence
strongly suggests that the chert
ovoids are windblown pebbles,

- Beds composed of quartz or chert
sand in a limestone matrix were

" found in the area. The sand in these

beds is probably windblown.

(5).—LeRoy mentions that lime-
stone remnants are numerous in the
jasperoid near the contact with
limestone, and become less numerous
as distance from the limestone in-
creascs. These limestone individuals
or ‘remnants’ are found in great
abundance near the two lenses of
limestone breceia or conglomerate
called the Stemwinder Limestone
(see below) outeropping ncar the
Stemwinder mine (see Figure 1).
The individuals are rounded to sub-
angular, and have sharp contacts
with the encompassing fragmental
ehert rock. The writer believes that
the limestone ‘remmants’ are actual-
ly pebbles and boulders deposited
with the chert fragments. Tt is real-
ized that clastic limestone is un-
usual, and can exist only where the
sediments have undergone very short
transport. However, a short search
of geological literature resulted in
finding several other examples of
limestone conglomerate.

(B)—Limestone

Overlying the lowest or basal
band of the sharpstone conglomerate
in the Phoenix area is a lens of Lime-
stone reaching a maximum thickness
of about 2,000 feet. The limestone
is light-grey to eream, with abund-
ant shale and/or -siltstone Jamina-
tions in places. It is continuous from
the Idaho mine at Phoenix to near
the Great Northern Railway grade,
about one mile north of the Idaho.
Unfortunately, the northern termina-
tion is drift-covered. The limestone
has an apparent thickness of 1,500
feet where 1t goes under the drift.
Beyond the drift-covered area, 2,000
feet farther north, the outcrops are
Knob Hill formation. The southern
termination, near the Idaho mine, is
similarly abrupt, but underground
workings afford good exposure en-
abling one to examine the termina-
tiom.

The beds of limestone, with minor
shale and siltstone, grade, in a few
tens of feet along strike, into a
zone of alternating ecarbonate-rich
and chlorite-rich bands. These band«
of carbonate and chlorite are a few
inches thick, and are uniform and
persistent. They probably represent
bedding. They continue south for
about 2,000 feet to near the West
Kootenay Power Line (away from
the mincralized area of the Idahe
mine the bands are andesitie tuff or
greywacke and impure limestone
rather than chlorite and carbonate).
South of the Power Line they are
intercalcated with and grade into
fine-pebble sharpstone
ate.

ags

conglomerp-





