MAR 19720008: BIGHORN

Received date: Dec 31, 1972

Public release date: Jan 01, 1974

DISCLAIMER
By accessing and using the Alberta Energy website to download or otherwise obtain a scanned mineral
assessment report, you (“User”) agree to be bound by the following terms and conditions:

a)

b)

d)

Each scanned mineral assessment report that is downloaded or otherwise obtained from Alberta
Energy is provided “AS IS”, with no warranties or representations of any kind whatsoever from Her
Majesty the Queen in Right of Alberta, as represented by the Minister of Energy (“Minister”),
expressed or implied, including, but not limited to, no warranties or other representations from the
Minister, regarding the content, accuracy, reliability, use or results from the use of or the integrity,
completeness, quality or legibility of each such scanned mineral assessment report;

To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is
released from, liability and responsibility for all warranties and conditions, expressed or implied, in
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website
including but not limited to warranties as to the satisfactory quality of or the fithess of the scanned
mineral assessment report for a particular purpose and warranties as to the non-infringement or other
non-violation of the proprietary rights held by any third party in respect of the scanned mineral
assessment report;

To the fullest extent permitted by applicable law, the Minister, and the Minister's employees and
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses,
arising out of or in connection with the use of the Alberta Energy website, including the accessing or
downloading of the scanned mineral assessment report and the use for any purpose of the scanned
mineral assessment report so downloaded or retrieved.

User agrees to indemnify and hold harmless the Minister, and the Minister’'s employees and agents
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.

Alberta Mineral Assessment Reporting System A/(bml



KINTLA EXPLORATIONS LIMITED

GEOLOGICAL REPORT NO. BI1

SPRING.PROGRAM 1972
BIGHORN CLAIMS

YARROW CREEK - SPIONKOP CREEK
SOUTHWESTERN ALBERTA

WATERTON PARK, ALBERTA RONALD JAMES GOBLE M. Sc.
September, 1972 : Project Geologist’

| l



INTRODUCTION. ¢ 4t v et ateeseensnsssonsacssssosnesannnnsas :

CONTENTS

REGIONAL SETTING. v eeivveaesns B S
PREVIOUS WORK..O.‘II'O.".'.

RESULTS.cveeeeese
YARROW CREEK

OUTLINE OF 1972 SPRING PROGRAM::scveveesavcceas

GEOLOGY ooooooooooooooooooo ® o 0 0 v 00 e ¢ 0 0o
YM ZONE ooooooooooooooooooo o o o 0 0 0 00 . o e 0
YI ZONE o v 0 ® o v 0 00 ® 0 0 0 0 00 . o9 0.0 0 0 00 0 00 L]
YG ZONE o o 06 0 00 00 00 0 090 00 e o o 0 0 e o e o e 0
YP ZONE ® % @0 0 00 0 0 0 0. ® 0 00 0 0 a0 L] e s o0 o o0
YL ZONE ® 0 & 00 0 06 9 9 0 0 0 00 0 . o o 0 . * o0 e »
OTHER YARROW ASSAYS.eecevecoescaoans e

SPIONKOP CREEK 9 o9 o v s 00 0 00 . ® 0 o o ® 6 0 0 0o 0 a 00
GEOLOGY ® s 00 00 0 000 e . ® 85 p 8 00 00 000 04000 000
S ZONE ® 9 0 0 0 0 0 0 0 9 0 00 % 00 s 0o ® 0 0 0 0 0 Ve s oo o

ZONE

n nn n
=
N
(@]
=
=

C ZONE

® e 0 0 0 0 0 40 0 0

® o 0 0 0 00 0 00 00 0 070

BLIND CANYON.....c00...

GEOLOGY

B ZONE"O"‘O

F

BI ZONE

® 9 0 0 0 9 a0

INTERPRETATION AND CONCLUSIONS.seso..

RECOMMENDATIONS.

® @ 00 00 006 00900

® % & 0 00 00 00 0 00

® 0 0 00 000 500 00

¢ @ 0000 060 00 00 00

® 8 0 060 0 05 0 00 0

@ ® 2 0 00 v 0 00090 00

9 & 00 0 00 0 0 900

LR I N

’ 000 0

¢ o 09 00

.
N
o
o]

O O 00 ~1~1 ~1 O Ul U & W [V — —



(1)
INTRODUCTION
The Bighorn claim group consists of 6& full and 7 fractional

claims, covering 3749 acres, the group being centred upon Latitude
49°13'N and Longitude 114°W. The claim block lies to the NE of
Mount Glendowan on an area between Yarrow and Spionkop Creeks.

The claims were optioned by Kintla Explorations Ltd. in January,
1972 from the Franklin Motel Co. Ltd. On the basis of property
examination by Kintla geologists, assays and reports turned over
to Kintla by Franklin, and the recommendations of Prof. R.D.
Morton, Kintla's consultant, a program of: mapping, prospecting

and sampling was undertaken by a Kintla field crew in May, 1972.
This report is a summary of that program.

REGIONAL SETTING
The Bighorn claims are situasted within the Clarke Range of

the Rocky Mountains near the Canada ~ United States torder. The
area lies approximately fifteen miles north of the southwest
corner of Alberta, between latitudes 49°12'N and 49°14'N, and
between longitudes 113°59'W znd 114°01'W (see Fig. 1). The area
" is moderately rugged with maeximum relief of 2500 feet. Access is
via roads up Yarrow and Spionkop Creeks to the base of Spionkop
Ridge. A four-wheel drive road up Spionkop Ridge is impassable
at the present time. Winter access is restricted .by an annual
snowfall of approximately 80 inches. Ridge tops and south~facing
slopes are generally accessible almost year round.

The Precambrian Appekunny, Grinnell, Siyeh, Purcell Lava,
and Sheppard formations, as mapped by Price (1962), outcrop on
the Bighorn claims (Fig. 2). For the most part these consist of
qﬁartzites, argillites and carbonates, with minor intercalated
submarine lavas (Fig. 3). Reesor (1957) and Price (1964) postulate
that the Lewis Series sediments, of which these are a part, were
deposited in the shallow waters of a deltaic basin and were in '
part of subaerial origin. Smith end Barnes (1966) recognize
cyclic deep—~ shallow-water depositional phases in the Montana
equivalents of the Lewis series. One such cycle terminates at
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EROSIONAL UNCONFORMITY
PURCELL MOYIE INTRUSIONS Diorite sills and dykes
"ROOSVILLE FORMATION Green argillite, siltstone, sandstone, 3500+
g ' stromatolitic dolomite - .
Z PHILLIPS FORMATION Red sandstone, siltstone, argillite 500- 700
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- g EROSIONAL UNCONFORMITY IN PART
: :(7 L PURCELL LAVA ' Chloritized andesite, & amygdaloidal 00~ 400
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§ Y SIYEH FORMATION limestone & dolomite, argillite, 1130-3000
a 2 stromatolitic [imestone
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white, green & red quartzite
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APPEKUNNY FORMATION quartzite; sandy argillaceous dolomite 11500-200
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ALTYN FORMATION Argillaceous limestone & dolomite; sandy. . 500-4000
: dolomite, argillite, & stromatolitic dolomite
WA‘TERTON EORMATION Limestone & dolomite, argillite, & 1500+

argillaceous dolomite
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the base of the Siyeh formation, with the Appekunny and Grinnell
formations representing the shallow-water half of the cycle.

The sediments have been intruded by a series of amygdaloidal,
porphyritic quartz-—diabase sills and dykes up to 100 feet thick.
These are of Precambrian age and possibly contemporaneous with
the extrusion of the Purcell lavas.

The Precambrian rocks in this area are present as part of
the Lewis thrust sheet, in which Precambrian sediments have been
thrust from the southwest over the younger Paleozoic and Mesozoic
sediments. The thrust sheet is, according to Price (1962),
characterized by a series of thrust faults and associated folds,
cut by younger SE~ or W-dipping normal faults. Price (1967)
also describes a series of NE-trending transverse faults found
within the Clarke Range.

PREVIOUS WORK

Outcrops of cupriferous quartzite in the Yarrow Creek area
were initially staked during the first decade of the 20th Century
but the claims were never recorded. In 1963 the first ten of the
Bighorn claims were staked by Frank and Erik Goble and staking
continued until 1966 when the then 75 Bighorn claims were optioned
by Kennco Explorations (Western) Ltd. During the year that Kennco
held the claims mapping and prospecting were carried out, resulting
in the outlining of a possible 1,000,000 tons of up:rto 3%% Cu ore
in a diabase sill on Spionkop Ridge. One deep and several shallow

diamond drill holes on Yarrow Creek gave poor results although

core recovery was too low for good reliability. The option was
dropped in 1967. The claims were again optioned in 1968 by

Akamina Minerals Ltd. (now Alcor Minerals Ltd.) who carried out
further surface exploration and drilling on this and related

copper occurrences. No reports are available for this exploration
nor are.the results known. The Option’was terminated in 1971 and

in January 1972 Kintla Explorations Ltd. optioned the claim.block.
Academic studies carried out on the claim block durlng the period
1969~1971 at the University of Alberta are presented by Goble (1970),
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. Goble et al (1972), and Goble & Smith (1972).

QUTLINE OF 1972 SPRING PROGRAM
" In May 1972 a program of mapping, prospecting, and sampling

was undertaken by Kintla on the Bighorn claims. The purpose of
the program was '"to duplicate the original [pre-~1972] good
samples, to take additioﬂal samples from the same mineralized
beds between the primary sampling sites, and to map and correlate
the secfions."1 The main targets of the program on the Bighorn
e - claims were: ~
"a) A 5-8 foot thick bornite-covellite~chalcocite mineralized
quartzite bed continuous along strike from just north of
Yarrow Creek, through the Blind Canyon to just south of
Spionkop Creek, approximately three miles, with Cu values
from 1-2% percent... |
b) A 12-30 foot thick diorite sill with a 3-8 foot chilled
‘ margin, described by R.W. Stevenson of Kennco Explorations
(Western) Ltd. as containing approximately 1 million tons of
mineable ore grading from 1.83-3.45 percent Cu and with ﬁp
to 0.86 ounces per ton Ag...
¢c) A high silver showing on Yarrow Creek near the south end
of the quartzite bed mentioned in a), which assayed at 59.38
ounces per ton Ag and 3.7 percent Cu; and a 2.22 ounces per
ton Ag showing in the apparently pnmineralized central portion
of the main diorite sill where it crosses Yarrow Creek...
d) An area of o0ld trenches where faulting has apparently
pushed mineralized Appekunny strata into the Lower Grlnnell...
e) An area of high bornite/covellite assays, approx1metely
1000 feet x 300 feet, coﬁering roughly 200 feet of section in
the upper Grinnell north of Yarrow creek, of which one (the.
lowest quart21te) is the southern end of the bed descrlbed
in a)eso o
f) The numerous 6~10 foot thick diorite dykes and sills
. north of Yarrow Creek which carry disseminated chalcopyrite
‘and/or bornite and chalcocite..

1 Goble, E.O. (1972): Spring program, 1972 = Bighorn, Beth, Commerce,
Forum, Lin, Opal, and Sage clalms. p. 2.
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g) The high lead-zinc area of the Siyeh approximately 1000

feet northwest of f)... .

h) A diorite dyke (8 feet x 5000 feet) cutting through the

Siyeh formation on Spionkop Creek, carrying galena and '

sphalerite in vesicles and associated with wolframite in
the adjacent Siyeh limestones...."z _

One geologist, one proépector, three full-time and two
part-time assistants were emplbyed for approximately eight hundred
and sixty man-days mapping, prospecting and sampling an area of
about 825 acres covering the Grinnell Formagion and parts of the
Siyeh and Appekunny formations on the Bighorn claims.

Mapping was carriedlout on a scale of one inch to two hundred
feet with control by chain and compass. ‘A two hundred foot- |
interval grid with two hundred foot stations was used on the main
showings and a four hundred foot-interval grid with two hundred foot
stations was used on areas of lesser interest. Elevations of
stations were determined using an altimeter having a precision of
approximately ten feet. The altimeter was adjusted each day to the
first base line peg (YD peg) having an assumed elevation of 5130
feet (based upon a first day reading with the altimeter set at
4200 feet at Waterton townsite).

Some eighty-five samples ueré collected and assayed for
copper (Cu), silver (Ag), lead (Pb), zinc (Zn), gold (Au), and/or
molybdenum (Mo). Values ranged up to 6.40% Cu, 5.25 oz Ag, 57.35%
Pb, 1,80% Zn, with trace gquantities of Au and Mo being detected

in some samples.

RESULTS
Mapping on the Bighorn claims was confined to the Grinnell

formation except in areas where prospecting revealed mineralized
horizons in the Appekunny or Siyeh formations. Maps KB1l, KBZ,
KB3 (KINTLA-BIGHORN- No. 1, g{ 3) show local geology and sample
locations and values for Yarrow Creek, Blind Canyon, and Spionkop

Creek map areas, resepctively.

2 Goble, E.O0. (1972): Spring program, 1972. pp.2-5
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YARROW CREEK
 Eleven samples of intrusives, two samples of veins and forty

samples of sediments were assayed from the Yarrow Creek map area.
Thege samples can be grouped according to location into the YM zone
(YARROW-MAIN ZONE), the YI zone (YARROW-INTRUSIVE ZONE), the YG
zone (YARROW-GOSSAN ZONE), the ¥, zone (YARROW-PIT ZONE), and the
Y, zone (YARROW-LEAD ZONE). . These zones are shown on map KB1.
Five samples lie outsidp these zones and will be considered
separately. '
GEOLOGY <

| The stratigraphic succession in the Yarrow Creek map area is
Appekunny formation, Grinnell formation, Siyeh formation, moving
upwards. The Appekunhy formation consists of dominantly green
end white argillites and quartzites, grading over a short interval
‘into the dominantly red argillites of the lower Grinnell.
Reddish quartzites and minor white and greenish quartzites become
more prevalent in the upper Grinnell formation and grade into the
black shales and buff quartzites of the lower Siyeh. These in
turn give way to the carbonates which make up the bulk of the
Siyeh formation.

The sediments strike approximately N1400E (1350-1600) and
dip at approximately 2508W (150—350). Numerous diabase sills and
dykes intrude the sediments, the most prominent being a large
sill (up to 100 feet thick) which is found approximately 20 feet
below the top of the Appekunny formation throughout the Yarrow
Creek map area. A concentration of sills and dykes lies in;the
upper Grinnell in the YM zone . ) '

The sediments in the Yarrow Creek map area are cut by numerous
reverse faults striking N10°W to N60°W and dipping from 700 to
9OOSW. A few thrust faults striking approximately N450E and
‘dipping from 15° to 25°SE are alSo'p}esent. Stevenson (1968)
noted that some faults cut the lower Grinnell but not the diabase
sill in the upper Appekunny, and concluded from this that some of
the fezulting was caused by the intrusion of this diabase sill intb
the incompetent sediments. Some of the faults cut the sills and
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dykes while other fault zones are occupied by dykes, indicating
that at least some of the faulting was post-intrusive.
Sections 1, 2, 3, 4 show the'géologic cross sections -on
lines AB, CD, EF, GH, respectively (see map KB1).
¥, ZONE.
The YM zone includes quart21tes and argillites of the upper

Grinnell formation and associated quartz~diabase intrusives.
Mineralization is in the form of covellite, anilite (Goble and
Smith, 1972), bornite, and rarely chalcopyrite, disseminated in
quartzites and in the chilled margins of<the diabase sills and
dykes. Bornite and covellite are frequently present as grains
within argillite pebbles found throughout the quartzite beds.
The diabase sills and dykes intrude the fault planes of SW-

or W-dipping normal, or more frequently, reverse faults. A
major,K overthrust of the upper Grinnell over the basal Siyeh
occurs in the northern part of the YM zone. Faults in the YM
zone are believed to connect with faults in the YG zone and possibly.
in the Y; zone (see map KB1).

‘ Samples from the YM zone may be further grouped according to
stratigraphic horizon as follows: ‘

Horizon % Cu o0z. Ag Thickness Remarks
upper beds 1 0.62 0.19 11 quartzite
: la 0.32 0.48 11 repeat of (1)
ﬁ 2 0.59 0.47 21 float, quartzite
intermediate 3  0.25 0.24 61 quartzite
beds 4L 0.54 N.D. 201 quartzite
YS bed 5 0.32 O0.14 71 quartzite
5a 0.71 0.48 Al repeat of (5)
6 0.29 0.07 31 quartzite, 110' S of (5)
6a 1.20 0.72 81 repeat of (6)
7 1.39 0.24 9'  quartzite, 100' S of (6)
8§ 1.08 0.29 67 quartzite, 10t S of (7)
9 0.89 0.19 L1 quartzite, 5' S of (8)
10 0.37 0.02 1071 intrusive, contacts (9)
11 0.45 0.26 9! quartzite, 290! S of. (9)
intermediate 12  0.47 0.36 10! quartzite
beds . 13  0.25 N.D. 7' quartzite, 210' S of (12)
lower beds 14 0.65 0.48 61! quartzite
' 15 1.84 0.48 A quartzite, below (14)
16 0.86 0.72 17 quartzite} included in
17 » 0.82 0.24 107 ' quartzite} (14) & (15)
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Y, ZONE -

The Ylﬂzone consists of an interconnected diabase sill and
dyke intruded into the lower Grinnell.red argillites and mineralized
with chalcocite and covellite. Samples taken for analysis are

as follows:

Location } % Cu. 0z. Ag Thickness Remarks

8ill 1 0.69' N.D. 71
2 0.52 0.07 121 90' S of (1)
3 3.26 0.24 71 701 S of (2)
L 1.30 0.14 121 140" S of (3)
5 0.97 N.D. 121 . 190" S of (4)

dyke 6 O.42 N.D. 71 90" N of (5)
7 0.94 0.12 10! 60' N of (6)
8 1.26 N.D. - 9! 20' N of (7)

Y3 ZONE N

The YG zone includes quartzites and argillites of the upper

Appekunny formation as well as diabase sills and dykes. A
conspicuous fault cuts through the center of the mineralized area,
offsetting one of the diabase sills. Mineralization is in the
form of disseminated chalcopyrite and fracture fillings of
chalcopyrite within quartzites. Leaching appears to be heavy.
Five twelve foot stratigraphically-adjacent samples were taken
across the sixty foot mineralized area, with a further sample-

being taken to either side. Thesé'samples assayed as followss

Location % Cu o02z. Ag Thickness Remarks
W of main 1 0.30 0.24 6! 50" W of (2) - (7)
mineralization :
main mineral-— 2 0.13 N.D. 121 . '
ization 3 0.15 N.D. 121 below (2)

L 0.11 0.24 121 below (3)

5 0.21 0.02 121 below (4)

6 0.26 0.05 121 below (5) ,

7 0.31 0.12 10! included in (2) -~ (6)
E of main 8 0.11 N.D. 161 220 E of (2) -~ (7)
mineralization
Yp ZONE _ |

The Y, zone includes quartzites and argillites of the upper

P
Appekunny and lower Grinnell formations as well as diabase sills

and dykes. The central mineralized area is an extensively

broken~up and leached outcrop of covellite~ and bornite-bearing
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unartzite. These quartzites are believed to be Appekunny quartzifes
faulted into their present position as shown in section number
L. This hypothesis is based upon the nature of the quartzites,
their position within the essentially quartzite-~barren lower
Grinnell, and proximity of the fault shown in map KB1 to the
outcrop. Mineralization within the upper Appekunny quartzites
is known from the YG zoné‘to the east and within chalcopyrite—i\
bearing quartzites to the south and west. Assays from these

areas are given below:

Location % Cu o0z. Ag Thickness Remarks
pit 1 1.16  1.68 21 quartzite

. 2 1.04 0.19 ?1 quartzite
W of pit 3  0.07 0.10 5! quartzite, 320' W of (1)

4L 0.38 N.D. 101 intrusive, adjacent to (3)

S of pit 5 0.10 0.19 =~ 71 quartzite, 250! S of (1)
YI ZONE
Ay AYNL

The YL zone is an exposure of galena-bearing lower Siyeh
carbonates northwest of the YM zone. The main mineralization is
in the form of disseminated galena and fracture~filling galena
in an extensive shatter-~zone above a galena~bearing disbase dyke.
Minor veins of galena, chalcopyrite, and sphalerite occur above
the main mineralized area. A northwesterly trending fault extends
through the zone and may connect with a similar northwesterly
trending fault near the YM zone. Both faults are partially
occupied by diabase dykes. Minor lead mineralization also
occurs 1300 feet southeast of the main lead zone alongside the
fault mentioned above. This is in the form of disseminated galena
within lower Siyeh limestones and mudstones. Assays are as given

below:

Location % Pb 0z. Ag Thickness Remarks

main area 1 L4.96 0.12 101 carbonate
2 57.35 2.35 Lt carbonate, adjacent to (1)
2a 52.20 5.25 Lt carbonate, repeat of (2)
3 32,38 0.24 51 carbonate, adjacent to (2)

veins L 0.62° N.D. 11 0.48% Cu, 100! above (13

_ 5 0.14 N.D. 11 0.07% Cu, 200' above (1
SE of main Pb. 6 0.14 0.06 21 0.24% Zn, 1200 SE of (1)
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OTHER YARROW ASSAYS
An additional five samples were sent in for assay from the

Yarrow Creek map area. Three of these consisted of assays taken
on small quartzite beds outcropping within the upper Grinnell
forﬁation. An additional sample was taken on a small diabase dyke
outcropping to the northeast of the YM zone. The final sample is
from a small quartzite bed in contact with this dyke. The assays

are as follows:

Location % Cu 0z. Ag Thickness Remarks

200t S of 1 0.84; N.D. 2' <« quartzite

Yy zone Ta 1.76 0.48 - 11 repeat of (1)

500" N of 2 0.49 0.26 11 quartzite

YG zone _

2400' NE of 3  0.95 0.30 0.31 quartzite

Yy zone L 0.8 0.21 51 intrusive, contacts (3)

SPIONKOP  CREEK »
Eighteen samples of intrusives and four sémples of sediments

were assayed from the Spilonkop Creek map area. These samples can

be grouped agcording to location into the S; zone (§PIONKOP7;NTRUSIVE
ZONE), the SH zone (SPIONKOP-HANGING VALLEY ZONE), the SY zone
(SPIONKOP-YS BED ZONE), and the S, zone (SPIONKOP-CREEK ZONE). These
zones are shown on map KB3.

GEOLOGY

The stratigraphic succession in the Spionkop Creek map area

C

is, as in the Yarrow Creek map area, Appekunny formation, Grinnell
formation, Siyeh formation, upwards. The sediments are similar,

althqugh in the SH ‘
within the Grinnell sediments as compared to the Grinnell sediments

zone there is a noteable scarcity of mud cracks

in the Yarrow Creek area.

The sediments strike approx1mately N140°E (124 ~152°) and
dip at approximately 25 SW (15 ~35 ). The large diabase sill
found near the top of the Appekunny formation in the Yarrow Creék
map area is again present in the southeast and northwest sectors
of the map area.. In the SI zone, however, the sill transgresses
up through the Grinnell formation as a dyke, splits, and outcrops
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within the upper Grinnell as six cupriferous diabase dykes. One
or more of these outcrops may represent faulted segments of the
same dyke but there is evidence for at least 3 separate cupriferous
dykes. Other minor Cu~bearing sills and dykes outcrop in this
same area.

The sediments in the Spionkop Creek map area are cut by
numerous reverse faults striking from N10°W to N9OOW and dipping
from '70O to 9OOSW. A few reverse faults and thrust faults
striking approximately N45OE are also present. As in the Yarrow
Creek map area some faults cut the diabase sills and dykes while
others afe occupied by the dykes. The dominant fault is a high
angle reverse fault striking approximately N9OOW and dipping
approximately 85OS with a displacement of approximately 300 feet.
This fault cuts the Appekunny and lower Grinnell in the SH zone
and is believed to pass through the west end of the SI zone.
There is evidence that splays from this fault may be occupied
by the dykes of the S; zgne.' '

Sections 5, 6 show the geologic cross sections . on lines IJ,
KL, respectively (see map KB3).

S+_ZONE
The SI zone includes argillites of the lower Grinnell formation,

I

quartzites and argillites of the upper Grinnell formation, and
associated quartz—~diabase intrusives. Minor mineralization is
encountered in the form of disseminated covellite, anilite,
bornite, and chalcopyrite in the quartzites of the upper Grinnell.
The dominant mineralization is in the form of covellite and anilite
disseminated throughoutAthe chilled margins of the diabase sills
and dykes where these intrude the upper Grinnell.

The diabase dykes are believed to occupy the fault planes of
S~dipping reverse faults splayed from a large reverse fault cutting
the northern part of the zone. At least three and possibly six
or more such dykes are present, outcropping over distances from
ten to more than one thousand feet. Grades and thicknesses vary
_ from 6.40% Cu over 2 feet to 1.88% Cu-over 7 feet and 2.32% Cu .
over 12 feet in the more‘heévily mineralized sections and drop

4.
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to 0.32% Cu over 5 feet and 0.62% Cu over an undetermined width
to the north and south of the main intrusive zone. '

Assays are as follows:

Location % Cu 0z. Ag Thickness Remarks
north 1 0.32 N.D. 51 separate dyke
2 2.48 o0.12 8! separate dyke
3 0.90+ 0.12 81 separate dyke
L 1.60% 0.07 5t separate dyke
south 5 L.80 . 0.66 5t separate dyke
north. 6 2.36 0.10 gt main dyke
7 - 2.68 0.22 LY included in (6)
8 1.88 N.D. 7' < main dyke, 175' S of (6)
9 2.44 N.D. 61! main dyke, 125' S of (8)
10 6.40 N.D. 21 included in (9)
11 2.32 0.10 127 main dyke, 110' S of (9)
12 2.52 0.02 71 main dyke, 25' S of (11)
south 13 0.62 N.D. 21 main dyke, 600! S of (12)
Sy ZONE |
The S, zone consists of a 20~100 foot thick diabase sill

intruded into the sediments near the top of the Appekunny formation.

This sill occupies the same position stratigraphically as does the
diabase sill in the Yarrow Creek map area. Mineralization is in
the form of chalcopyrite, chalcocite and bornite disseminated
throughout the chilled margins of the sill and throughout the
black argillites in contact with the sill. Samples taken for
analysis are as follows:

Location % Cu 0z. Ag Thickness Remarks
east 1 0.56 0.10 187 sill

2 0.63 0.28 31 sill, 175" W of (1)

3 0.62 0.17 131 sill, 125" W of (2)
west L 0.30 0.10 4Y  argillite, contacts (3)
§Y Z0ONE

The SY zone is adjacent to the SI‘zone and includes quartzites
and argillites of the upper Grinnell formation. The dominant
mineralization is in the form of disseminations and pods of anilite,
chalcocite, covellite and bornite throughout a 7-8 foot thick
quartzite bed near the top of'thé Grinnell. This is believed to
be the 'YS!' bed from the Yarrow Creek map area. Samples are as

follows:
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Location % Cu oz. Ag Thickness Remarks

fiorth ' 1 0.8 0.12 81" quartzite

-2 0.98 0.21 81 quartzite, 75' S of (1)
south 3 1.78 0.24 VAl quartzite, 600" S of (2)
S, _7ONE

One sample was taken from the diabase sill near the top of
the Appekunny formation wpere it crosses Spionkop Creek. This
sill occupies the same stratigraphic position as the sill in the
Yarrow Creek map area and the sill in the SH zone. - An additional
sample was teken from a small diabase sill located immediately
below the main sill. The results are as® follows:

Location % Cu o0z. Ag Thickness Remarks
Spionkop Creek 1 0.62 0.15 L north of creek

2 0.76 0.15 87 below (1)

BLIND CANYON
Three samples from intrusives and seven from quartzites were

taken from the Blind Canyon map area. ‘These can be grouped into
the BY zone (BLIND CANYON-YS BED ZONE), the BF.zone (BLIND CANYON-
FAULT ZONE), and the BI zone (BLIND CANYON-INTRUSIVE ZONE) as shown’
on map KBZ2.
GEOLOGY ,

The geology of the Blind Canyon mép area is similar to that
of the Yarrow and Spionkop Creek map areas. The formations of
interest are once again the Appekunny, Grinnell and Siyeh formations
with diabase sills and dykes intrusive into the sediments of these
formations. The main diabase sill near the top of the Appekunny
formation extends throughout most of the area but is absent in
some portions of it. Revérse and thrust faults continuous with or
similar to those found in the Yarrow Creek and Spionkop Creek map
areas are found in the Blind Canyon map area.’ '

B, ZONE

The YS quartzite bed encountered in the Yarrow and Spionkop
Creek map areas is again mineralized in portions of the Blind
Canyon} Mineralization within the ¥YS bed in the BY zone is in

the form of disseminated covellite, anilite, and bornite with
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some concentration of bornite and covellite in argillite pebbles
within the quartzite. Mineralization may be continuous to the
Y., zone. Samples are as follows: '

M
Location % Cu o0z. Ag Thickness Remarks
Kooy zone 1 0.68 0.15 Lt quartzite
2 1.00 0.32 71 quartzite
3 3.38: 1.20 7 quartzite
Lo 1.72%Y 0.64 Iyt quartzite
W of Kooy zone 5 0.28 N.D. 81 quartzite, 1200' W of (1)

EF ZONE

Additional mineralized upper Grinnell quartzites occur in
the highly faulted BF
difficult but it is believed that these beds are higher in the

stratigraphic section than the YS bed. Results are as follows:

zone. The intense faulting makes correlation

Location % Cu 0z. Ag.Thickness Remarks

south ‘ 1 1.03 0.15 VA quartzite

north . ’ 2 0.52 0.12 81 quartzite, 100' N of (1)
By ZONE

Two samples were taken from smell diabase sills intrusive
into the upper Grinnell in the Blind Canyon. An additional sample
was taken from the main sill near the top of the Appekunny formation.
Mineralization is in the form of disseminated chalcopyrite or
bornite and covellite within the chilled margins of the intrusives.

Results are as follows:

Location % Cu 0z. Ag Thickness Remarks
south wall 1 0.65 0.24 Lt sill

2 O.42 0.02 51 sill
main sill 3 0.17 N.D. 201 sill

INTERPRETATION AND CONCLUSIONS
While for the most part results are too scant for more than

tentative guesswork as to grade and tonnage estimates, possible
orebodies may be outlined for further work. These targets for
future exploration may again be grouped according to location and

host-rock type.
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FASY Y

5 S _zone

$00°

L. S _zone

possible tonnage (assume continuous

Tore! from Yy, zone to- By zone, along

probable outcrop and % distance between

samples downdip; thickness = 8')
~ (1000x1750 + 40OOx1750/2 + 250x1400

Y+ 250x1000/2 + 2250x1125)x8/12

6

~3.4x10~ tons.

grade = 1. O - 1. 4A Cu, 0.4 = 0.5 o0z. Ag.

a) sill

possible tonnage (average thickness
~ (350%250 + 250x150/2)x9/12

~ 80,000 tons.

gréde = 1.0% Cu, /0.1 oz. Ag.

b) dyke

200°

possible tonnage,(avérage thickness
= (150x75)x9/12 '

~ 8,000 tons.

grade = 1.0% Cu, /0.1 oz. Ag.

¢) combined tonnage = 88,000 tons
grade =~ 1.0% Cu, /0.1 0z. Ag.

possible tonnage (average thickness
(600x300)x15/12

225,000 tons.

grade = 0.6% Cu, 0.2 0z. Ag.

114

13

possible tonnage (average thickness
~ (800x400)x8/12 |

=3%15,000 tons.

grade = 1.0% Cu, 0.2 oz. Ag.

R

R

13

91)

15)

8r)
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5. S._zone
a) main dyke
possible tonnage (average thickness =~ 81)
= (450x525 + 600x425)x8/12
— ~ 325,000 tons.
SR e *.grade =~ 2.0% Cu, /0.1 oz. Ag.
%) adjacent dykes

possible tonnage (based upon inter-—

sog0°”

spretation as being a set of L parallel

dykes, see sketeh)
400x200x5/12 + 400x200x7/12 + LOOx200x8/12
135,000 tons.
grade = 2.0% Cu, /0.1 oz. Ag.
' ¢) combined tonnage = 460,000 tons.
grade = 2.0% Cu, /0.1 o0z. Ag.
NOTE: This estimate based upon outcrops. If adjacent

R

R

dykes are as extensive as main dyke and there are actually
L dykes there would be up to 1,250,000 tons of 2.0% Cu ore.
Other areas of interest for which data are insufficient for
even tentative tonnage estimates are:
1. XM zone =~ lower beds

average grade across 13' = 1.25% Cu, 0.48 oz. Ag.
2. ZP zone
average grade (sampled sections) of pit =~ 1.10% Cu, 0.45 oz. Ag.
mineralized thickness krnown from drilling to be /30!.
3. ZI zone 4

grade across one 19! section = 15% Pb, 0.5 oz. Ag.
L. YG zone

average grade across 60' = 0.17% Cu, /0.1 oz. Ag.

It is apparent from the results of the spring program that
there are three basic types of mineralization on the Bighorn .
claims. The first of these is the stratabound copper mineral-
ization in the quartzites of the upper Grinnell and Appekunny
formations. The second is the copper found within the chilled

margins of the diabases intrusive into the Grinnell formation.
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The third is the lead found as fracture fillings in shattered
limestones and diséeminated in the limestones of the Siyeh
formation. ; - .

There is a possibility that a major orebody (=3,500,000 tons
of 1.0 = 1.4% Cu) is present in the YS quartzite bed in the
Yarrow Creek map area. A similar but smaller orebody (prelimi—
nary indications are =300,000 tons of 1.0% Cu) may be present in
the ¥S quartzite bed in the Spionkop Creek map area. There 1is
a good chance that these 'orebodies' may be extended beyond the
limits presently placed upon them. o |

A small high grade orebody (~500,000 tons of 72% Cu) is
indicated by the results from the SI zone with a strong possibility
of a much larger tonnage being present in this area. An additional
100,000 tons of ore grading 1% Cu may be present in the sill and
dyke exposed in the YI zone on Yarrow Creek. The SH zone with
its 250,000 tons of 0.6% Cu should also be considered because
of the possibility of raising both the tonnage and the grade. -

The assays taken to date represent only the surface showings.
A strong possibility exists that an increase in grade will take '
place as unweathered rock is sampled. This has been found to be
the case at a similar prospect at Bear Creek in northwestern
Montsna. Also, it should be noted that all of the samples from
the spring program on the Bighorn claims were sent to Alberta
Laboratory Services Ltd. for analysis. Several of the initial
assays were suspected of being incorrect and the beds in question
were resampled in the same manner at the same place. The results
(see page 6) showed changes by up to a factor of 4 for Cu and
up to a factor of 10 for Ag. It is therefore felt that many of
the assays listed may be too low (or high), and in any case, must
be suspect until confirmed. ‘
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RECOMMENDATIONS

The following recommendations are made on the basis of the

author's‘eXamination of the Bighorn claims during the Spring

Program, 1972.

1)
2)

3)

L)
5)
6)

7)

8)

9)

10)
11)
12)
13)
14)

15)
16)

17)

No further samples be sent to Alberta Laboratory Services Ltd.
because of the unreliability of their results..

Resample areas of interest as outlined below to remove doubt
regarding grades.

Either convert claims to quarter-sections or locate the claims
accurately on the maps, relinquishing those claims not located
on mineralized or potentially mineralized areas.

Sample the YS bed in Ty
to establish an average grade.

Sample the sills and dykes in the YI zone at a set interval

and By zones at a set interval (501)

(507) to establish an average grade.

Sample the dykes in the S zone at a set interval (501) to

establish an average gradi. . ]
Sample the YS bed in the SY zone at a set interval (50') to
establish an average grade.

Resample all beds or intrusives other than those above that
may be of economic interest to check the original assays.
Map the Yy zone in detail (1" = 25').

Map the S zore in detail (1" = 25°1').

Map the Y; zone in detail (1" = 257).

Check for the pre~1972 high-Ag assays.

Prospect the Siyeh formation for further Pb-Zn occurrences.

Trench the probable outcrop of the ¥S bed between the exposure

in the YM

continuity of mineralization.

zone and the exposure in the BY zone to check for

Drill the copper occurrence in the YP zone.

Trench and sample the Pb occurrence in the YL zone.

Drill the Cu occurrence in the YG zone if results from other
areas indicate that this is warranted.
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GRINNELL TYPE SECTION - YARROW CREEK

Unit # Thickness Description
27 51 massive white quaftzite - TOP OF FRINNELL
26 181 reddish clastic quartzite, minor red argillite
25 12 dominantly red argillite, minor red clasty quartzite with
ripple marks
2L 9! bedded reddish quartzite, bottom 2' limy bed (somewhat
rusty) with very well developed load casts; quite
massive, ripple marks on taop
MINERALIZATION DETECTED
23 21! soft, clasty poorly bedded red quartzite, minor red
: argillite; topped by 6" of red argillite, quartzite
immediately below having good ripple marks
MINERALIZATION DETECTED 14' BELOW TOP
22 10! dominantly red argillite, two thin bands of reddish
clasty gquartzite
21 141 poorly bedded soft red clasty quartzite, one 2' band of
bedded greenish quartzite in center
20 8)s! mainly red argillite, one 1' band of clasty red quartzite
in middle
19 7" mainly hard greenish-white quartzite
\ top 2' - coarse grained massive ‘cap' showing large
irregular flute casts and good. cross bedding, much
darker than 3! directly below
next 3' - very massive hard green guartzite weathering
reddish on bottom half, some cross bedding
next 1' - less massive dirtier guartzite with some
cross-bedding, few pebbles
bottom 1' - soft thin bedded quartzite containing green
argillite pebbles, coarse grained
MINERALIZATION DETECTED
18 30! poorly bedded clasty red quartzite, bottom 1)2' cross
bedded hard white quartzite, one band of hard white
guartzite 1' thick in middle
17 31 mainly red argillite with two thin guartzite beds in
middle
16 7! top 5' - massive hard greenish quartzite, weathers
reddish; some green pebbles
middle 1' - red argillite
bottom 1! - massive dirty clasty reddish quartzite
15 23! mainly red argillite with minor clasty red guartzite;

2' band of massive greenish guartzite 10' from base



three bands of hard white quartzite separated by distinct
bands of red argillite

op %' - top of band hard massive white quartzite with
some green pebbles, bottom of band reddish clasty quartzite
with good cross bedding; good ripple marks on top of band
next 3' - red argillite '
middle 1' - hard white guartzite with green argillite
pebbles, weathers reddish
next 1%' - red argillite
bottom 1%' - hard white quartzite

red clasty quartzite, red argillite; resistant bands of
guartzite up to 1' thick occur at 20' from base
MINERALIZATION DETECTED ZD' FROM BASE

massive greenish and reddlsh quartzlte, weathered colour
light red; minor black-red argillite pebbles near base,
greenish quartzlte tends to be in middle; minor interbedded
discontinuous red argillite bands

mainly red argillite, band of 1%' of quartzite through
center, band consists of two beds of greenish quartzite
topped by one bed of clasty red gquartzite with very
well developed ripple marks

top 3)2' - massive reddish quartzite with minor pebbles,
top 1' cleaner and harder with good ripple marks
middle %' - red argillite

bottom 1%2' - massive greenish quartzite with irregular
ripple marks, seme green argillite pebbles

reddish clasty quart21te and red argillite, no definite

massive greenish white gquartzite; top 2' dark reddish
clasty quartzite with cross bedding; next 2/' massive
greenish white quartzite with very good cross bedding;
bottom 6" heavily weathered greenish white guartzite
with green argillite pebbles and poorly developed ripple

MINERALIZATION DETECTED

mainly red argillite, minor bands of red guartzite

Unit # Thickness Description
.
13 451
12 7Y2!
11 7!
('II' 10 5%t
9 15t
beds
8 51
marks
L
6

’7!

three beds of white guartzite separated by 1'-2' of red
argillite

top 2' - clasty reddish guartzite with red argillite
pebbles

next 1%' - red argillite

‘middle 1¥%' - top 3"-5" hard reddish guartzite with -

irregular ripple marks and flute casts, middle 6" hard
reddish quartzite with good ripple marks, bottom 4"-8"
clasty reddish quartzlte with red and green argillite
pebbles



Unit # Thickness Description

next 14! - red argillite
bottom 3/4' - hard swell sorted white quartzite with
green argillite pebbles near bottom; ripple marks

5 26%" mainly red argillite with irregular bands of soft
clasty red quartzite; eight definite bands of reddish
guartzite up to 8" thick, quartzite beds better developed
near base

115! reddish clasty guartzite, ripple marks
A mainly red argillite, two 2"-3" beds of reddish
guartzite
2 10! fine grained very well sorted hard reddish white

guartzite; top 8' massive reddish white quartzite, next
1' red argillite, bottom 17 clasty red quartzite tipped
with moderately sorted ripple marked red quartzite

1 250'-280"' ? LOWER GRINNELL
mainly red argillite, minor greenish argillite, and
reddish guartzite
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Sample \Thick.| Cu% | Zn% |AvozMAgaz/t.

17250 7'1 252 1 NR|NR | 002
752130 | 232 | NR. | NR. | 010
1753] 22 | 648 | NR | NR | NOD.
-an.oou 17541 6' | 2744 | NR. | NR. | ND.
7551 7' | 1188 | NR. | NR. | ND
56| 4 | 268 | NR | NR.| 022
757) 9 | 236 | NR. | NR.| 0O
g 17581 5 | 160 | NR | NR | 007
D130°00N 17591 8 1090 | NR | NR | 012
vsio| 8 | 248 | NR | NR | 012
8511 5 1032 | NR. | NR | ND

305118 108 |NR|NR]|OIZ
g 052 |7 |178 | NR | NR | 024
P 1284008 30531100 | 062 | NR | NR. | ND

N.R.=NOT REQUIRED
N.Q =NOT DETECTED
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