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FINAL REPORT

NORTH CARBONDALE PROJECT - 1970

SUMMARY:
The North Carbondale project is a_zinc - lead_prospect with-

in Permit 159, located 30 miles due west of Pincher Creek in
southwestern Alberta. :

The mineralized beds lie in the upper part of the Sheppard
formation within a sequence of unmetamorphosed Precambrian
sediments. The Sheppard formation here consists largely of
grey and green dolomite, green and red sandstone, green and
black siltstone, and argillaceous siltstone and stromato-
litic dolomite. The main concentration of sphalerite and
galena is located in the lower two feet of a black siltstone
and the upper six feet of the underlying grey dolomite about
80 feet above the Sheppard contact with the Purcell lava.

The evaluation program involved detailed geological mapping
using chain compass and altimeter, and one diamond drill
hole 43 feet long.

The results of the surface chip samples and diamond drill

core samples were low. The average grade indicated in the
drill hole across 14.0 feet is 0.09% Pb and 0.33% Zn.

INTRODUCTION:

The North Carbondale project area is located 30 miles due
west of Pincher Creek in the southwest corner of Alberta.
The western edge of the permit is the Alberta - British Co-
lumbia boundary. The project consists of Quartz Mineral Ex-
ploratlon Permit 159, located at Latitude 49°28" N, Longi-
tude 114°34" W, Townshlp 6, Alberta.

In the period from August 5th, 1970, to September 15th, 1970,
Cominco carried out an evaluation program involving geologi-
cal mapping and a limited amount of short hole diamond drill-
ing under the supervision of A. B. Mawer.

GEQLOGY:

REGIONAL GEOLOGY:

The Flathead area was mapped by R. A. Price, 1956; R. A.
Price and D. U. Wise, 1957; and compiled by R. A. Price in
1959. The project area lies to the east of the Continental
Divide at North Koatenay Pass, south of the Crowsnest Pass,
and is covered by G. S. C. Map 1154A in Memoir 336.

The area is underlain by a series of Precambrian, Paleozoic,
and Mesozoic sediments which are unmetamorphosed and have

been displaced by a series of thrust faults from their norzs
mal stratigraphic positions. Within the actual permit area,
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the sediments range in age from Lower Precambrian to Creta-
ceous. ’

Precambrian (Proterozoic):

The Precambrian in this region consists of sediments of the

Purcell series including, from oldest to youngest, the Grin-
nel formation, Siyeh formation, Purcell lava, Sheppard for-

mation, and Kintla formation.

1. Grinnell Formation: The Grinnell formation consists of
red argillite, white and light green quartzite with
zones of red argillite, pebble conglomerate, and red
siltstone and quartzite. There is only a small-wedge of
the Grinnell exposed in the southern part of Permit 71.

2. Siyeh Formation: Grey, finely crystalline dolomite and
sandy dolomite; and green, red, and black argillite
characterize the Siyeh formation. It contains a very
prominent 30 foot - 50 foot unit of Cryptozoan-type
stromatolites, and at least one very persistent concord-
ant diabasic sill about 25 feet thiek which occurs about
400 feet below the Purcell lava. The Siyeh formation is
about 1,100 feet thick in the Carbondale area.

3. Purcell Lava: The Purcell lava is a chloritic, basaltic
lava averaging 320 feet thick with subordinate pillowed
basalt in a matrix of tuff breccia. It is normally dark
green to reddish or purplish green, equigranular, and
medium-grained to fine-grained. The main pillow struc-
ture is observed only at its base.

4, Sheppard Formation: These strata average 140 feet thick
and are largely grey and green dolomites, green and red
sandstones, green and black siltstones, and argillaceous
siltstone and stromatolitic dolomite. The favourable
dolomite containing zinc - lead mineralization occurs
near the upper part of the Sheppard formation, about 80¢
feet from the base.

5. Kintla Formation: The Kintla consists of red siltstone
and argillite, green dolomite and dolomitic argillite,
and red quartzite and sandstone. The thickness varies
from 1,600 feet in North Kootenay Pass to 600 feet in
Goat Creek, about seven miles north.

Paleozoic:

The Paleozoic in the permit area is represented mainly by
dolomites and limestones ranging in age from Cambrian to
Lower Mississippian. The Paleozoic conformably overlies the
Precambrian rocks in this region. ’

1. Cambrian: The Cambrian, comprising the Elko and Flat-
head formations, consists of massive light grey and dark
grey mottled dolomite and limestone, and grey and brown
dquartzite and quartzitic sandstone. The Flathead forma-
tion is 140 feet thick, a Middle Cambrian shale unit is
220 feet thick, and the Elko formation is 200 feet thick.

2. Hollebeke Formation (Devonian): The Hollebeke formation
consists of massive, grey, finely crystalline limestone
with some grey and brown, finely crystalline, platy do-
lomite. This formation is 400 feet thick on Mount Bor-
sato at North Kootenay Pass. '




3. Fairholme Group (Devonian): The Fairholme group com-
prises the Perdin, Borsato, Mount Hawk, and Southest
formations; and consists of brown and grey bedded dolo-
mites, grey massive dolomites, grey argillaceous and
silty limestone, and black shale. In the Fernie map
area, the Fairholme group is 950 feet - 1,500 feet thick.

4, Alexo Formation (Devonian): This formation consists of
silty laminated dolomite and limestone, limestone and
dolomite breccia, and minor sandstone. The Alexo forma-

tion may be anywhere from 20 feet to 490 feet thick.

5. Palliser Formation (Devonian): Mottled brown crystal-
line limestone and dolomite, and minor dolomite breccia
characterize this formation. The Palliser is 650 feet -
750 feet thick.

Mesozoic:

The Mesozoic in the permit area comprises rocks of Cretace-
ous age. These dark sandstones, mudstones, and shales lie
unconformably below the Siyeh formation on the east (down
thrust) side of the Lewis thrust fault.

1. Kootenay Formation (Jurassic and Cretaceous?): This
formation is composed of dark grey carbonaceous sand=
stene, siltstone, shale, and conglomeritic sandstone
with some coal. This unit can vary widely in thickness
from 75 feet to 3,530 feet.

2. Cretaceous: The Cretaceous in this region comprises the
-Alberta group consisting of the Wapiabi, Cardium, and
Blackstone formations; the Crowsnest formation; and the
Blairmore group. The Alberta group is dominantly dark
grey shale, silty shale, siltstone, and sandstone. With-
in the Crowsnest formation are a series of volcanic
tuffs, sandstones, and mudstones. The Blairmore group
is mainly grey and greenish-grey sandstone and mudstone,
conglomerate, and minor dark brown limestone.

LOCAL GEOLOGY:

The mineralized beds occur within the Sheppard formation.
This formation lies conformably between the lower member of
the Kintla formation above, and the Purcell lava below.

Zinc - lead mineralization is restricted to a zone averaging
about 15 feet thick within a black siltstone, and the upper
ten feet of the underlying grey dolomite. This zone occurs
approximately 80 feet above the contact with the Purcell
lava.

Purcell ILava:

The Purcell lava is an amygdaloidal basalt which maintains
an average thickness in this area of approximately 320 feet.
The abundant amygdules are most. often filled with calcite or
chlorite, but are occasionally quartz-filled. At the base
of the Purcell lava is a 40 foot to 50 foot unit of pillow
structure. '

In the vicinity of North Kootenay Pass and South Lost Creek,
the basal unit of the Sheppard formation is an arkosic sand-
stone. Chalcopyrite is scattered through the sandstone, as
well as through the upper one feet to two feet of the Pur-
cell lava. Thin strom. units containing spectacular chalco-
pyrite are developed on top of the Purcell lava in North



Kootenay Pass. Elsewhere, a green, thinly bedded siltstone
lies immediately above the Purcell lava. A discontinuous
isolated dolomitic conglomerate occurs at the contact with
the Sheppard formation in the South Lost Creek area.

Sheppard Formation:

In the area of North Kootenay Pass and Lost Creek, the Shep-
pard formation is somewhat thinner than to the east. Within
the map area, the Sheppard formation was never greater than
190 feet, and averaged about 140 feet. Lithologies within
the Sheppard at Carbondale are very persistent.

In the vicinity of South Lost Creek, a light green, medium-
grained to coarse-grained, lithic or arkosic sandstone over-
lain by a green, fissile to flaggy, siltstone and argillace-
ous siltstone and argillaceous siltstone lies on top of the
Purcell lava. To the north, the sandstone is not present.
In more than 50% of the sections, this siltstone grades into
a green dolomite siltstone.

Overlying the green siltstone is a thick-bedded unit of
quartzite, quartzitic sandstone, and sandstone. The facies
changes to some extent along strike, though actual composi-
tions remain consistent. The sandstones and dquartzites are
dirty with a predominance of quartz over feldspar. They are
medium-grained- and well sorted, and the majority of grains
are rounded to sub-rounded. The quartzites and sandstones
were distinguished on the basis of degree of induration.

The quartzite/sandstone unit is overlain by a green to white
siliceous and, in part, stromatolitic and oolitic dolomite
which grade up into a grey dolomite. Throughout the permit
area, the majority of zinc - lead mineralization occurs in
the upper six feet to eight feet of this grey, buff-weather-
ing, flaggy to blocky dolomite, and the black, thinly lami-
nated siltstone above it. The dolomite is alternately thin-
bedded and thick-bedded. Within it are thin discontinuous
bands of dolomitic siltstone. These silt-rich layers and
lenses generally contain the best Zn - Pb values. There are
two to three intraformational conglomerates in the grey dol-
omite containing elongate dolomite pebbles from 1 mm. - 10
mm. long and oriented parallel to bedding. Lead and copper
values are usually higher than zinc values in these conglom-
erates.

The upper contact of the grey dolomite is gradational into a
black, thinly laminated, rusty weathering siltstone. As the
contact is crossed, the proportion of silty bands increases
and the rock becomes less dolomitic. The sphalerite and
galena mineralization persists into the black siltstone.
This unit provides an excellent marker bed as it varies ..
little from the mean thickness of about six feet. The silt-
stone contains thin discontinuous quartzitic and sandy lay-
ers containing pale sphalerite.

A thick bedded, grey to green, buff-weathering dolomite
overlies the black siltstone. It generally contains scat-
tered chalcopyrite and traces of galena. In most sections,
there is a 10-foot to 1l5~foot interbed of green, flaggy,
gritty siltstone in this dolomite. The dolomite often be-
comes a pink or pale brown colour at the contact with the
Kintla formation.



Kintla Formation:

The lower member of the Kintla formation is described by R.
A. Price as the Gateway formation. It directly overlies the
uppermost dolomites of the Sheppard formation and consists
of dark red to maroon, thinly bedded siltstones, sandy silt-
stones, argillites, and argillaceous siltstones. Hematite
was observed as a coating on red siltstone. Salt casts and
mud cracks are common in argillaceous siltstone, and cross-
bedding and ripple marks were noted in sandy material.

MINERAL OCCURRENCE AND LOCALIZING FEATURES:

The principal sulphide minerals are sphalerite and galena.
These occur in stratabound concentrations within the favour-
able grey dolomite and the overlying black siltstone of the
Sheppard formation. Chalcopyrite is present in minor a-
mounts in the grey dolomite, an overlying green dolomite,
and a basal arkosic sandstone. Traces of pyrite were also
observed. There is one section about 3,000 feet south of
North Lost Creek in which the favourable horizons are bar-
ren. Overall, the zinc - lead grade was disappointingly
low.

Zinc - lead values are concentrated in a 10-foot to 15-foot
thick zone, occurring about 80 feet above the contact with
the Purcell lava, in a grey, buff-weathering dolomite and
the overlying black siltstone. The predominance of the zinc
- lead sulphides are in the grey dolomite, but the black
siltstone frequently has some high grade bands. Sphalerite
and galena occur in thin discontinuous lenses and laminae
which are rarely more than 1.5 inches thick.

' Sphalerite occurs in a variety of colours and textural re-
lationships. Most commonly, sphalerite is a pale grey, but
it may also be brown and, rarely, white. The pale grey and
brown varieties usually occur as spots or disseminations,
and the white variety occurs along stringers or in frac-
tures.

In North Lost Creek, sphalerite occurs as patches up to 3
mm. - 4 mm. in diameter. In .these patches, neither the
quartz content nor the grain size increases, but the dolo-
mite all but disappears. In thinly laminated, dense dolo-
mite, no sphalerite was observed.

Galena occurs with intergrown sphalerite as streaks parallel
to bedding in the conspicuous ‘silty bands. It also forms
well crystallized cores about which sphalerite is formed.

In intraformational pebble conglomerates, lead and copper
values are higher than zinc values. Galena and sphalerite
occur with chalcopyrite along conjugate fracture sets. Ga-
lena was also observed in a green dolomite overlying the
black siltstone, and in a basal, stromatolitic dolomite
overlying the Purcell lava.

Hydrozincite, 2ZnC0.,3Z2n(OH).,, is a common stain on the weath-
ered surface of the grey doiomite and black siltstone, and
makes the presence of the otherwise nearly indistinguishable
zinc mineralization more apparent.
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EXPLORATION AND DEVELOPMENT:

Geological mapping was done by K. M. Carter and R. W. ILane

at a scale of 1" = 1,000', and detailed mapping was done in
areas of particular interest. Stratigraphic sections were

measured at regular intervals along the strike length by A,
B. Mawer and R. W. Lane at a scale of 1" = 40'. All geolo-
gical mapping was done with the aid of chain, compass, and

altimeter.

Surface chip samples were taken in conjunction with geologi-
cal mapping. In most cases, samples were cut across five
foot widths, beginning in the black siltstone and ending at
the lower limit of mineralization in the grey dolomite.

One 43-foot hole (C - 8) was diamond drilled on Permit 159.
See attached drill log for details.

EXPLORATION RESULTS:

The assays for zinc and lead were much lower than estimated
for most samples. The extremely fine-grained nature of the
sphalerite undoubtedly accounts for part of the error in
grade estimation. The short hole diamond drilling sh owed
that the character of mineralization changed very little
away from the weathered surface.

Initial surface chip sampling gave assays of 0.09% Pb and
1.28% Zn across 3.0' at North Lost Creek. However, subse-
quent sampling yielded values of less than 1% combined.

K. M, Carter

W. T. Irvine
Manager
Exploration
Western District

KMC:RJIN: jr

Vancouver Office

September 1lst, 1971

Distr.: Alberta Department of Mines and Mineralse¢
Administration
Western District

" Attach.: Drill Log C - 8

Carb - 1: Geological plan showing measured sec-
tions and drill hole locations. 1" = 1 mile

Carb - 2: North - south longitudinal section -
correlation diagram of measured sections. vertical
1" = 40'; horizontal 1" = 2,640'"

Carb - 3 - 6: Diamond drill hole section. 1" = 10'
Carb - 4: Geological plan of Sheppard formation.

1" = 1,000

Refs.: G. S. C. Memoir 336 and Paper 61 - 24; R. A. Price
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) Property North Carbondale (Permlt 159) Dlstnct Pincher Creek Alberta)

“Hole No.

“Hor. Comp,

Cgr

- 6L

s

o Commenced September 2, 1970 " Location North Lost Creek ' Tests at v , .
Completed September 6 1970 - Core S:ze AQ - _ Corr. Dip <7 CESTT T Yert, Comp. | 390 S 18
Co-ordinates "+, 1 n o ThEeee e it b 0 i True Brg. ."Ef S Logged by =~ ABM - ] g u\c
Objective  Mineralized horizons in Sheppard Fin. - % Recov. 80% __Date September 7, 1970 ' g = % 3 ‘g

L j - : — ] _ ' O |- 0 [u |13
f;:::':‘age - DeslcriptiOlfI'A__ ﬁgtnple Length %ngalyg: T O

B - 10.0 - k4.7 | Siltsonte: light grey, thin bedded, bedding @ 045° to core axis |
' fine disseminations of pyrite and chalcopyrite, 10% hairline fractures filled
o with white dolomite @ 005° to core axis. )
@ L.7' few thin laminations of 05 mm dlam x1ine pyrite. =
- ) ijv L.7 - 6.0 Dolomite: medium grey very fine grained, thin bedded, with dark silty paper thin laminations
- ' few thin laiminations of 0.05 mm diam xline pyrite, 1/8" dolomite filled fracture
N - @ 005° to core ax1s. The bedding crumpled and cross bedded, probably convolute cross
_ ‘ﬁ bedding. _ R S T . L
B ' Sample - 0.0 -~ 6.0 - -~ - - " SR 33865 [6.0 | - |0.02 Tri0.09
B - 6.@ - 15.5 Siltstone' black, fine laimated with 1light grey, very fine grained quartzite interlamina,

P4

bedding contorted but generally @ 080° to core axis.

@ 6.0.7.0 very fine dlssemlnated chalcopyrlte and pyrlte in thin quartzitic lamina-

@ 7.5' hairline fractures with whlte dolomlte, straw coloured sphalerite, galena,

chalcoerite .

L@ 7.6 dlssemlnated pale buff sphalerite band cut by mnerahzed ha1r11ne fractures. .

- @12.11-12.3¢ disseminated pale buff sphalerite -

@ lh 0. light grey dolomlte section with fine disseminated sphalerite.
@. lh 5t a S mm band of disseminated anle sphalerite ' R

@ 15 0-16. O thin 1nterbands of dolomltlc 311tstone with thln bands of dlssemlnated
. pale sphelerite. o ' : :

211-9437—H.P,



.. |Drill Hole Record
=Rl R = lar
 lproperty’ Hole No. 184
_ |commenced ' Locafion Tests at ' l:ier;‘ Comp. \
Comp!eted' B Core Slzef—'f':" ) Corr Dlp'%' | "'Ver't. Comﬁ.ﬁi‘f T "_:;_'-_f'v:’_
coondinates -7 T T B _‘ P ‘ True Brg « ~ R 'L"egged b'y.-" ST e . g. - . zo(:.: :
Objective : o :_' - % Recoy... N - Date . .g g % 3 ’ga 2
. | T R O [+ |0 Jw {3 |x.
"~ [Footage Description .- .+, . .07 = Sample  |Length |Analysis -
_ From To LT T S 2 : No. Ag |Pb |.Zn| Cu
Samples = 6.0 = 11,0 " ¢ - v C o e 33866 | 5.0 | = lo.odo.07 -
11.0 - 15.0 e R e S 33867 | 5.0 | - [0.12]0.36 -
15.5 - 37.0 Dolomite: dark to light grey, very fine gralned, s11ty, lamlnated to thln bedded w:r.th 20%
s interbedded medium beds. :
The mineralization (sp) is conﬁned to the thln laminated sections, flne laminations
o of very fine pyrite and sections of 10%Z fine xline pyrite. - . - - o
- @ 16.0-18.0 a fracture nearly parallel to core with a lot of adjaeent ‘hairline
o fractures, minor sphalerite and galena, this i‘racturlna cuts bands of disseminated
sphalerite. , o P -
B @ 17.0 small area of framboidal Sphaleri‘be._, .
. @ 23.0 - 23 1 light grey fine lamnated siltstone w:.th dlssemnated pale soha] erite.
o @ 29.0 pale grey thin dense beds very 311eceous hav:mg a tui‘faceous 1ook ‘
L ) (cherty tuffs?) - ’ o o
@ 31.0-32,0 thin bedded pale grey argllllte with thin interbeds of very flne xline
L 'pyrite., - LGl e s A A . A _
L \ A Sanipies 15.'0 o 20_0 PR R e e o : : 33868 5.0 | - p® 0-39_ -1
L - i TE LT e 26,0: _".' 25,‘o{ S L e T A' o 33869 5.0 | - b.07/0.22| -
ey U N 25.0°- 30.0 33860{ 5.0 | - po2j0.al| -
- ? Salt 30,0 < 35,00 T 33871| 5.0 | - |0.0d Tr| -
ol o e s L 338721 5.0 | - 0.03 Tr. -

211-9437—H.P,



Seale 'Drlll Hole Record

Colour Fiot
a0 _~

Lo Property ]
Commenced - . |
Completed g " CoreSize v i  Corr. Dip L Vert. Comp. | '
Co-ordinates - T 7': - ) ' True Brg. ~ -~ e . : __Loggedby: - ‘ I
Objective - - B ] R % Recov. ‘ - Date

: District
_ Location ™

" Tests at':

AN e T

1,
Z3
o ./
—O-U
X

T Bro.
Coliar Dip
Elev
Length

Footase Descrption - | i U aetsolmoiel ieia g e Lo Sample |Length ‘[AN
From To A Rt R i No. lAg
37.0 - 40.0 | Dolomite: light grey, very fine greined, thin to medium bedded in part sandy - - . | E
R @ 37.0 - 38.0 - 5% thin interbands of very fine gramed pyrlte, ha1r11ne frac‘l;uresJ ‘ b

R | bedding@080° tocoreads. ..o Lo R i e

3 &

%

n

hO 0 - h3 5 | Dolomite: 11ght grey and greeny-grey, very dense, large stromatolites,

@ 40.0 - L2.0 1nterfomat10nal brecc1a with dolomite and stron debris in ‘sandy greeny 2 N

. matrix.

@ h2 0 - 43.5 large stromatolltes. very dense and si]iceous. M. s 1
' ' End of Hole S o A : R

» ] I _ Samplest 0.0 - 6.0 ol o oo | 33865 |6.0 |-- jp02| Trio.0f
) I ) 6.0 - 11.0 . - il S Y 33866 | 5.0 - p08lo.o7 - | ¢
-l 1.0 - 15.0° . - o eomdieeas o o abe o aagee 1o | Zohaz]oxs| o
e ©15.0 - 20,0 i . el looeR ol o] 33868 (5,0 |- lo.dip.30] -
N S— 0.0 — o T Tk d e om e | 33869 | 5.0 |- - 0.070,32 -

5.0 - 300 . . oo 33870 [ 5.0 |- |o.®lo01] -
30.0 - 35.0 A o o AT S o nE 33871 | 5.0 "Ei- 0.02 ‘tr° -

R 1L.0 | - |0.090.33] -

211-043T—HP,
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Kintla Form-tion: :
:S:".T-s‘mnﬂ: red, green inter=-.
; beds, fissile and flaggy, i
arenaceous, salt casts, o ety 428"
ripnle marks.
Shenvard Formation:
[ ]Dolomite: green to brown,
‘ buff weathering, thick |
bedded, silty, some cpy. j
and py. ; s 0

- H. Elsiltstone: preen, thin to
med. bedded, flaggy, sandy,.
ripple marks.

¢, e Siltstone: black, thin bedded

rusty, sphalerite and galena
in lower 2!, - _ TN
c Dolc-mite: grey, med. to thick: e R e
bedded, buff weathering, ; :
: sphalerite and galena in
upper 6'.

(‘ ar.éqn a’a/é ' ‘ g@“

Drawn by: o z,, |Traced by: Jme
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QUARTZ MINERAL EXPLORATION PERMIT No. 159

(gg 6\/7’*/0\) '? i CANCELLED

COMINCO LTO.

WESTERN DISTRICT EXPLORATION,
1155 W GEORGIA STREET, ’
VANCOUVER, BRITISH COLUMBIA

DATE OF ISSUE- JULY 30, 1970
AREA- 9,367 ACRES

NO LEASES SELECTED
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