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PREVIOUS GEOLOGICAL WORK IN. THE AREA

Reconnalssance genlng:cal studies of the area were
carrled out by Dawson (1886), Daly (1912), Hume (1932), and
Clapp (1932). Fenton and Fenton (1937) studied the Lewis series’
in Waterton Lakes and Glacier National Parks and defined the
Appekuniy and Grlnnell Formations. DDUQldS (1953) mapped the
watertnn Lakes National Park .area and Price (1962) mapped~the
Flathead map area. Hunt (1958, 1961) studied the intensive
diabasic sills and the Purcell extrusives within the area.
Stevenson (1968) prepared a detailed genlnglcal map of Yarrow

Creek»- Sprnnkup Creek district.



REGIONAL SETTING

The Big Horn claims are situated within the Clarke
Range of the Rocky Mountains near the Canada - United States
barder. .The area lies épproximately fifteen miles north of the
southwest corner of" Alberta, between latitudes 490'12'.N and
49°% 141 N, and between longitudes 113° 591 W and 114° g1t y
(See Fig. 1). The a}ea is moderately rugged with maximum relief
of 2,500 feet. ARccess is good via gravel roads up Yarrbu and
Spionknp Creeks to the base of Spionkap Ridge,Athese roads
being maintained year-round. A Four—uh891 drivé road up
Spionkop Ridge from Spionkup Creek is presently passable only
during the period from June 1 to October 31. Winter acgess is

-restricted by an annuail snow-fall of approximately 80 inches.

Ridge taps_and»south fécing slopes are generally accessible - »
aimost year-round. Power lines and gas pipelines parallel the
grével roads along Yarrow and Sbionkop_Creeks_and'Continue to.
5hell Dil's sulfur plant_at Pecten, some 6 miles to the north-

east, thz nearest location of a railroad. Regional access is

excellent via Highways 2 and 3 to Pincher Creek, Alberta, some

18 miles north of the property, and Highway 5 fram Pincher Creek

_to Waterton Park which passes some 8 miles east of the property.

- GEOLOGICAL AND TECTONIGC SETTING

The Lewis series and its equivalenf, the Purcell
Supergroup, is exposed in Canada‘south of latitude 517 n in
three major tectonic uhits, the Purcell'arch, the Western - _
Rocky Mountain féult complex, and the Lewis thrust plate (Burmash,

1968). The Lewis series outcrops within the Lewis thrust plate

which is a sheet of gently folded almost horizontal Precambrian

strata which has heen thrust over Paleozoic and Mesozoic form-
ations. It is folded into a series of en-echelgn structures
which trend south to southeast. Bostock 2t al. (1959) conclude
that the most dominant of the folds, the Akamina syncline,

parallels the Purbell anticlinorium, forming most of the Rocky
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Mountain Trench. Mume (1932) concludes that this warping
occurred subsequent te the movement along the Lewis Thrust.
| _ The Lewis thrust sheet is cut to the west by the

Flathead fault, one of a set of normal faults formed subsequent
“to the thrusting. Bally et al. (1966) believe that this is a
llstrlc normal fault formed after emplacement of the lLewis
overthrust by 'back- slippage' along a pre -existing thrust during
a pnst orogenic upllftlng. Jones (1969) classifies the thrusting
and subhsequent normal faulting as part of the Laramide progeny
of the Middle Paleocene and Eocene. Movement of the Flathead
fault is believed-to have continued well into the Oligocene.

» ~Regional metamnrphlam within the Lewis thrust sheet is
of low grade. Leach (1962) found that in the western Rockies
this metamorphism was near the transition from the guartz- alblte—
epidote-biotite. subfac1ee to the quartz ~albite- epidote-almandine
subfacies. This metamorphism occurred during the East Kootenay
_Urogeny at approximately ‘250 million years ago ( Burwash et al.,1965).

The Precambrian Appekunny, Grinnell, Siyeh, Purcell Lava,
and Sheepard formations as mapped by price (1962), outcrep on the
Big Horn claims (Fig. 2). For the most part these consist of
quart21tes, arglllltes, and carbonates, with minor intercalated
submarine 1avas (Fig. 3). Ressor (1957) and Price (1964) post-
ulated that the Lewis eerlee sediments, of.which these are a part,

ere deposited in the ehallow waters of a deltaic basin and were
in part of subaerial origin. Smith and Barnes (1966) recognize
cyclic deep -shallow water dep081t10nal phasee in the Montana
equivalents of the Lewis series. 0One such cycle terminates at
the base of the Siyeh Formation, with the Appekunny and Grinnell
formatlons representing the shailow water half of the cycle.
Waldron '(1942) points out that the Appekunny and Grinnell form-
ations may be differently coloured phases Df one formation, with
the line of distinction between them being one oblique to the
stratlflcatlon.

The sediments have been intruded by a series cf amygda-
loidal purphyrltle quartz-diabase sills and dykes up to 100 feet
thick. These are of Precambrian age and pos ssihle contemporanaaus

with the extrusion of {he Purcell lavas (1130 + 20 m.y.).



5

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. According to Price (1962), the thrust

_ sheet is characterized by @ series of thrust faults and assot-

jated folds, cut by youngeT GE- or W- dipping normal faultse.

‘Pricé (1967) also describes,a-series'of NE-trending transverse

faults found within the Clarke Range.

" METALIFEROUS DEPOSITS

~

pawson (1886) first reported the opccurrence of copper

‘ip the North kootenay pass region of the Lewis thrust sheet
in the form of chalcnpyfite within the Purcell lavas and
'diébasic dykes. Ross (1959)'n0ted explnration.activity.mithin
_Glacier-National Park around 1890 centered on copper-lead-

' gilver ore near the heads of Quarti and Mineral Creeks‘(mithin

the Grinnell and Siyeh Formations).' He also reported the
staking of some ONe hundred claims in 1898.0n two parallel
chalcopyrite veins associated with intrusive metagabbro dykes.
puring the first decade of the 20th century, small scale .

mining was also'undertakén within Waterton Lakes and Glacier

National Parks. This uwas centered on two cnpper—bearing

diabase dykes mithin'the Grinnell Formation on Blakiston
Brook in waterton Lakes National Park, and on a gold deposit
in‘the Waterton Formation on Chiéf Mountain in Glacier
National Park. o
, ‘ Dutcrohs of cupriferous guartzite in‘the Yarrouw-
Creek area were jnitially staked duriﬁg this period, but the
claims were Never recordéd.- Interesfvin the area lapsed
until 1963 when Erik and Frank Goble staked the first 10 of
75 Big Horn claims. hennco Explorations Limited examined the
property in 1967, during which time mapping and prmspectihg
outlined a possible 1,000,000 tons of up to 3.5% copper OTE

in a diabase sill on Spionkop Ridge.
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OUTLINE OF THE 1972-73 (SPRING) PROGRAM

In May 1972 a prngram of mapping prospecting and

sampling was undertaken by Kintla on the Big Horn claims. The

purpose of the program was to duplicate the pre-1972 samples,

to take additional samples from the same mineralized beds

' between the primary sampling sites, and to map and correlate the

sections. The main targets were:

1) A 5-8 foot thick bornite-covellite-chalcocite mineralized
‘quartzite bed continuous alung strike from just north of Yarrow
Creek, through the Blind Banyon to Just south of Spionkop Creek
apprnx1mately 3 miles, with copper values of from 1 to 2.5%.

2) A 42-30 foot thick diorite sill with a 3-8 foot chilled
margin, descrlbed by R.W. Stevenson as containing from 1. 83 to
3.L5% copper and with.up to 0.86 ounces silver per ton.

3) A high silver showing on Yarrum Creek near the south end of

the quartzite bed mentioned 1in (1), which assayed at 59.38 ounces

_ silver per ton and 3.7% copper; and a 2.22 cunces silver per ton

showing in the apparently unmineralized central portion of the
main diorite sill where it crosses Yarrow Creek.
L) An area of old trenches where faulting has apparently pushed . =

mineralizéd Appekunny strata into the lower Grinnell formation.

 5) An area of high bornite-covellite assays, approximately 1,000

feet by 300 feet, covering rnughly 200 feet of section in the
upper Grinnell north of Yarrow Creek, of which one (the lowest
quartzite) is the southern end of the bed described in (1).

6) The numerous 6-10 foot thick diorite dykes and sills nurth

of Yarrom Creek which carry desseminated chalcopyrlte and/ur

: hnrnlte and chalcoc1te.

One geologlst, one: pruspectur, three full-time and
two part-time assistants were empluyed mapping, prospecting and
sampling an area of about 2,000 acres covefing the Grinnell,
and parts of the Siyeh and Appekunny Formations. The program
was carried out between times of preparation of the Tield
‘camp dn‘the Commerce Mountain gold-silver-copper property.

Mapping was carried out on a scale of one inch to

 two hundred feet with control by chain and compass. A two
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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 10 feet, and

which was adjusted daily to the first base line peg (yoipeg)

~having an assumed elevation of 5130 feet (based on the first

day reading ulth the altlmeter set at L4200 feet at the Waterton

Vtomn51te)

The results of the field work are plotted on the maps

‘accompanying this report, and are summarized below. -

RESULTS

Mapping on the‘Eig.Hbrn claiﬁs Qas confined to the
Grihnéll formation except in-areas where proépecting revealed
mineralized horizons in the Appekunny or Siyeh formations.
Maps KB-1, KB-2, KB-3 (Kintla-Big Horn-No. 1, 2, 3,) show local
geology and sample locaticns and values for the Yarrow Creek,

Blind Canyon, and Spionkop Creek map areas respectively.v

YARROW CREEK

Geology- ‘
- The stratiQraphiﬁ succession in the.Yarrow Creek map
area is Appekunny formation, Grinnell formation, and Siyeh

formation, movihg upwards. The-Appekunny formation consists of

4dDminahtly green and white argillites and guartzites, grading

over a short interval into the’dominantly red argillites of the

 lower Grinnell. Reddish guartzites and minor white and greenish

guartzites 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 whlch make up
the bulk of the Siyeh Formation.

The sediments strike approximately N 140° E and dip at

approx1mafely 25 SW. Numerous diabase sills and dykes intrude
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the sediments, the most prominent being a large sill (up to

100 feet thick) which is found approximately 20 feet below the

tap of the Appekunny formation throughout the Yarrow Creek map
area. A concentration of sills and dykes lies in the upper
Grinnel in the Yarrum Main zone. ’ '

The sediments in the Yarrow Creek map area are cut by

"numerous reverse faults striking N 10" W to N 60° W and dipping

frdm 7UD to QDU_SM; A few thrust faults striking approximatély

"N 45° E and dipping from 15D ta 257 SE are also present.

Stevenson (1968) noted that some faults cut the lower Grinnell
bdt‘not the diabase sill in the uppér Appekunny, and concluded
from this.that some of the faulting was caused by the intrusion
of this diabase sill into the incompetent sediments. Some of

the faults cut the sills and dykes whiie other fault zones are |

‘occupied by dykes, indicating that at least some of the faulting

was pust -intrusive.

Mineralization-~

The mineralization in the Yarrow Creek map area consists
of Cupper—silverlahd minor lead mineralization of quartzites,
sandstones, and intrusives, all within the Grinnell fbrmation,
and one limited exposure of Appekunny gyartz sandstunes; Mineral-
izatibn is in the form of covellite, anilite; 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 veinlets within argillite pebbles
found throughout the quart21te beds. |

, The diabase SlllS and dykes intrude the fault planes of
sm_ or m dipping normal or reverse faults. A ma jor overthrust
of the upper Grinnell over the base of. the Slyeh occurs in the
northern part of the Main zone.

The Yarrow Creek area consists of fuur areas of interest

as follows:
1) Quartzite unit 19: (see .appended type section),
This unit has been traced fram 22+00 feet N, 1+00 feet W to 62+UD

feet N, 26+00 feet W, with representative assays (frum S to N) of:
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1~ 1.01% Cu, 0.15 0z Ag, 9.

2- 0.38% Cu, 0.02 oz Ag, 91,

3~ Several assays of mineralized;blncks of unit 19
quartzite float on the south side of the outcraop of
the ridge,ffom 22+00 feet N, 1+00 W to 22+00 N, 10+00
E; averaging 2.5% copper. -

. b~ Several blocks of mineralized quartzite of unit 19
as float on the Su outcrop of the unit, from po.0n N
and 10+00 E tol3h+DD N and 11+00 E; averagine 1.8 to
3.2% copper. ‘ o | .j :

5- 1.33% Cu, 0.16 oz Ag, 5' thickness.
6- 1.82% Cu, 0.18 oz Ag, 6' thickness.

~ 7~ 3.60% Cu, 0.60 0z Ag, 1' top of ped only.

'8~ 1.94% Cu, 0.26 o Ag, minimum of 3.5'yidth. | |
9- 1.49% Cu, 0.27 oz Ag, mihimum_B', may be overlying bed.

10-‘2.50%_Eu, 0.45 oz Ag, minimum 4y, -

11~ 6.70% Cu, - Ag, top 18" of bed.

12~ 3.38% Cu, 1.20 oz Ag, a'.

13- 1.66% Cu, 0.51 o Ag, 6'. _ ,

14~ 0.81% Cu, 0.03 oz ARg, 6'base of bed.

15~ 1.76% Cu, 0.24 0z Ag, 7' (on map KB-2).

These samples represent a block of guartzite some 4,060
. feet in lenth (north to south), and 2,000 feet in breadth (east to
west). The best expased porfinn of this block is'2,DDD feet by
1,400 feet with an average thickness of g feet, ‘and consists of
the first 14 above.éssays, Comprising a potential 2.4 million

tons of 2.D'tU 2.25 % copper and 0.15 to 0.25 oz Ag in that
pnrtiuﬁ of the larger block. The larger block contains g
potential 4.0 million tons of similar grade ore, even without

allowing far extensions north or south, or down dip beyond that

points. The guartzite extends beyond these points, and is »
mineralized at up to 1.36% copper, but contains g barren zone of
0.05 to 0.10 % COpper some 500 to 1,500 feet north of the 4.76 %

Cu assay point.
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This major drill target and several mingr targets in-

the'Yaeru Creek area are outlined in req 0n map KB-~1. The minor

Grade runs from 0.1 to 0.3 % Cu across 30-40 Féet, ahd,appérently
Tepresent leached values of the much ficher Appekunny quartzites
and sandstonesluhich havé been pushgd through the lower Grinnéll
formation along a ma jor urenchbfault. These rocks are exposed at

- Barly years of the twentieth century, located at 13+0p N and

2+00 E. The Appekunny quaftzitaé'ét thei"trench" assay at

'betweén 1.0 and 3.5 % copper, with most of the copper present

as'mélaChite, dlthough a fey of the~lérger blocks of quartzite

1/3 to 1/2 ineh in thickness. This OcCcurrence is close to the

‘center of the intrusives cutting through the large pdorly min— :
eralized.diabase sill at the top of the Appekunny, and may ."
- represent mineralizatinn emplaced as g result of the impoundment

of the intrusives helgy the large si13,

YL ZONE

The YL zone is an exposure of galena bearing lower

Siyeh carbonates northwest of the main zone. The mineralization

is in the form or disseminated galena ang fracture-Filling galena
in an extensive shatter zone above a galeng bearing diabase dyke.

‘ Minqr veins of galena, chalcopyrite,~and Sphalerite occur above

the main mineralized area, and are apparently'relafed to it,

A northuwesterly trending fault extends through the zone and may

connect wifh 8 similar northuesterly trending fault cutting
through the Copper zone tg the Southeast. Mingr lead mineraj.-
ization alsg OCcurs 1,300 feet Southeast of the main leaqd zone
alongside the fault mentioned above, This is in the form of
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disseminated gaiena within the lower Siyeh limestones and mudstones.

' . Assays are as follows: -
g 1- 4.96 % Pb, 0.12 oz Ag, 10°'.

2~ 57.35 % Pb, 2.35 oz Ag, L',
3- 52.20 % Pb, 5.25 oz Ag, 4'.
L~ 3.38 % Pb, 0.24 oz Ag, 5'.
5. 0.62 % Ph, 0.48 % Zn, 1% vein.
6- 0.14 % Pb, 0.07 % Zn, 1' vein.

SPIONKOP CREEK

The stratigraphic successien in the Spionkop Creek map
area is, as in the Yarrow Creek map area, Appekunny formation,

' Griﬁhell Fnrmetion, and Siyeh'fnrmetion; The sediments are
similar, although in the’Spionkep Creek area. there is a notice-
able scarcity of muc-cracks within the Grinnell sediments as
cnmpared to the Grinnell sedements in the Yarrow Creek area.

The sediments strike appr0x1mately N 140° E and nlp
E at appr0x1mately 20° sW. The large diabase sill found near the
' . - top of the Appekunny formation.in the Yarrow Creek map area is
again present in the south-east and north- west sectors of the map
area, but in the area north of 114+00 feet north, the sill trans-
gresses up through the Grinnell formation as a dyke, splits,
and outcrops within the upper Grinnell as a series of cupriferous
diabase dykes, One or more of these outcrcps may represent faulted
segments of the same dyke, but there is evidence for at least 5
separate cupriferous dykes. Other minor copper 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 N 10° W to N 90° W and
dipping from 7D to 90° SW. A faulted repeat of the Grinnell
formation containing mineralized diabase dykes occurs to the
north—eaet of the main intrusive zone. The large diabase sill
recurs twice to the northuwest some 3,200 and 5,600 feet respect-

ively, and is mineralized in both instances.
' ' Representative assays are as follows:
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1- D.68 % Cu, & sample.
2~ 0.50 %.Cu, gt
3- 0.38. % Cy, 4
k- 0.80 % cu, g
5~ 1.50 % Cu; 3
6- 2.8hf% Cu, 0.79 g5 Ag, 8!
7= 3.23 % Cu, 1.10 oz Ag, 3
8- 1.35 % Cu, 0.30 0z pg, g
7= 3.04 % Cu, 0.83 0z g, g1+
10~ 1.86 % Cu, 0.28 07 Ay, 1o | ;
11- 6.38 % Cu, 0.62 o, Ag, 31
12- 1.54 % Cu, 0.09 o Ag, 71
13- 4.60 % Cu, 0.09 0z Ag, 11!

T th- 2047 %y, 0.95 0z Ag, a:

45 0.02 % Cu, t:'Ag,.h,foq? basé_of sill

16-2.29 % Cu, 0.28 vz Ag, 3.50
17- 2,22 % Cu, 0.37 o Ag, 6.5
18- 2.84 % Cu, 0.41 0z Ag, 1g1
19~ 1.90 4 Cu, 0.18 gz Ag, 6.51
20~ 2.80 % Cu, 0.42 gy Ag, 8!
21--2.65 % Cu, 0.03 oy Ag, 8! |

- 22~ 0.02 % Cu, tr Ag, 61 (small barren sill)
32 0.53 % Cu, 0.11 0z Ag, 3.50

‘The continuation of the intrusive 3,200 Fégt.tq the uestuassays
1= 1911 % Cu, 0.26 o, Ag, 16' |
2- 1.50 % Cu, 0.30 o2z Ag, 151
3~ 0.80 % Cu, 0.10 oy Ag, 6!

The cnhtinuatiun of the intrusive 5,600 feet west bfithe main
intrusive zone assays at: B : _
1- 0.76 % Cu, 0.35 g5 Ag, 5' sample, Upper contact.
2~ 0.38 % Cu, 0.05 oz Ag, 3.5 sample, lower contact.



The quartzites overlying the ihtrusives, units 8 ang
13 are also shgyn on the Map. Unit g js €Xposed for only 600

and from 122+00 N ang 3+00 W to 95+00 g and 15+0p0 T .Represent-

ative assays from this bed are: _
1- 1.34 4 Cu, 8, southern portion.
2- 1.75 % oy, 4 minimum thickness.
3= 1.94 % Cu, 0,18 o, Ag, 6.5
4~ 0.66 % Cu, g.gy 0z Ag, 6.5
5- 1.27 4 Cu, 0.6 bz Ag, a
- 6- 1.26 %:Cu, 0.11 oz Ag, g

14 millinn'tons, with an dapparent dverage grade gf 1.9 % Cu
and 0.25 gy Ag;v Huwever, this appafent.grade must be Teduced
due to the large nUmber of assays fram the main intrusjye
Zone, and 1.5 % Cu ang 0.25 gz Ag PEr ton would pe more rep-

reSentative.

is zoned'arounq tﬁevmain intrusive Z0ne, with g decrease ip
rank of Lopper minerals to the Ssauth angd west, frgnm bornite- 4
Covellite in the Center, through bornite, bornite-chalcopyrite,
chalcopyrite, and finally to chalcupyrite~pyrite assemblages



The bornite- eovelllte bearlng central portlon of this intrusive

. zone represents a potential of 1.2 to 2.4 million tons of ore

mineralized at well in excess of 2 % Cu and with up to 0.86 oz
Ag per ton.

CONCLUSTION

The Blg Horn preperty contains excellent potential
for develepment of major ore bodies in the Yarrow Creek area
quartzites of the upper Grlnnell Fermetlen and in the Spionkop
Creek - Splenkop Ridge area of dlabase intrusives and quartzites.
If exploration can prove the ore to be continuous at depth to

the base- 11nes of triangles defined by the outcrop, 17 to 20

~millipgn tons DF ore grading at 1.25 to 1.75 % eepper and 0.2

‘to 0.3 oz silver per ton would be proven up.

The excellent lateral extenelens of these outcrops

combined wlth ‘their mode of occurrence suggests that the ore

should extend undergreund for cen81derable distances. The

copper-silver mineralization in the quartzluee DF the Grinnell

formation has been proven to be at least in part of syngenetic
origin (Goble et al., 1969) The mineralization in the diabase"
sill at ‘the top of the Appekunny formation has been traced for in
excess of 25 miles of outcrop length into Waterton Lakes Natignal
Park, and is mineralized at between 0.10 and 1.5 % eepper for

the entire strike length. The sedimentary nature of deposition
of the copper in the quartzites and the known strike length of
the 1ntru51un strongly indicate that the mineralization sheuld

‘tontinue for considerable depths, and that the potential of the

property greatly exceeds the estimated 17 to 20 million tons.



SAMPLE NO.

O 00 9 0O W

THICKNESS (ft)

TABLE 1

1972 - 1973 ASGSAYS

Cu (%)

————ie

grab

QD VDO NNO W

- -
E=REC =

12

10

0.45
0.32°
0.62
0.25
0.32
0.71
0.29
1.20
1.39
0.65
1.8
0.37
0.59
- 0.82
0.86
0.54
1.08
0.89
0.47
0.25
0.84
1.76
0.69
0.52
3.26
1.30
1.26
0.94

Ag (oz)

0.06

0.26
0.48
0.19

0.24

0.1
0.48

0.07
0.72
0.24

0.48
0.48

. 0.02

0.47
0.24
0.72
nd
0.29

0.19

0.36
nd
nd

0.48 -
nd :
0.07
0.24
0.1b

nd L
0.12

Othe

0.14% Pb,
0.24% Zn.



SAMPLE NO.

30
31
.
- 33
34
35
36
37
38
39
40
L1
L2
43
[
45
L6
47
L8
49
50
51
52
. 53
54
- 55
56
. 57
58
59
60
61
62

THICKNESS (ft)

7
12
5
10
7
grab
grab

10

12
12
12
12
12
16
0.3

(n- B S R R

(]

1

e . S & S =

6.5

~

Cu (%
0.42
0.97
0.07
0.38
0.10
1.16
1.04
0.49
0.31
- 0.30
0.13
'0.15
0.11
0.21

- 0.26

0.1
0.95
0.85

0.68

1.00
3.38
1.72
0.65
0.28

0.48
0.07
0.38
1.01
0.86

0.19

~ 1.68 .

0.19
0.26
0.12
0.24
- nd
nd
0.24
o.o02
0.05
nd
0.30
" 0.21
0.15
0.32

- 1.20

0.64
0.24
nd -
0.12
5.25
2.35
0.24

0.02
0.10
0.12

L.96
52.2

57.35

3.38
0.62
D. 1L+

Pb
Pb
Pb
Pb
Pb
Fb



SAMPLE O

63
64
65
66
67
68
69
70
71
72

73
o
75
76
77
78
79

80
81
82
83
84
85
a6
87
88
89
90
91
92
93
gy
95

THICHKNESS (Fy)
~HIGHNESS (rt)

0.05
tr

~tr

0.09

. 0.08
0.

" 0.15
0.11
0.16
0.46
0.11
0.2
tr

tr
tr
tr
tr
tr
tr
ti
tr
ir
tr
0.01
~tr
Ctr
tr
tr
tr
0.16
0. 18
0.60
0.26

| ¥an



’. ~ SAMPLE NO.

96

397
98

99

100
101

102
103
104
105

106
107
108
109
110
111

. 112

113
114
115
116
117

* 148
119

120

121

122

124
125
126
127

THICKNESS (Ft)

;
grab
g -
6
L.5
float

-4 -

Cu (%)

1.49
2.50
1.66
0.81

0.77 -

0.42
1.03
0.52

- 0.17

1.94
1.95
0.66

1.27

.26
2.84
. 3.04
1.35
3.23
1.54
L.60
2.47
0.78
2.29
2.22
2.80
2.80
2.8l

0.02

0.53
0.65
1.90

| AQ (oz)

' 0.27

0.45

0.51 .

0.03
0.08
0.67

0.02

0.15
1 0.12
nd |
0.18
0.04
0.04
0.16
0.11
- 0.79
0.88

0.30 .

1.10
0.09

UnUg .

0.35
0.02
D.28
- 0.37
0.42
0.45
D.41
tr
0. 11
0.03
0.18

16.40 % Pt
1.18 % zr



' . SAMPLE NO.

128
129
130
131
132
133
134

135
136 - .

137
138
139

140
W1

142
143
bl
145

146

147
148

149
150
. 151

152

153

154
155
156

157

158
159
160
161
162

THICKNESS (Ft)

grab
7
12

2
6
7
9
L
5
5

.
8
7
8
8
5

18

3
13

0o & w F

grab
grab
grab
grab -
grab
grab
-grab
" grab
grab
1.5

Cu (%)
0.62
2.52
2.32
6.40
2.4k
1.88
2.36

2.68

4.80

1.60

0.90

2.48

1.78 -

0.98

0.86 -
0.32

0.56
'0.63
~ 0.62
0.30
0.76
0.62
1.01
0.33
2.72
1.93
- 3.06
2.40
1.80
2.71
2.10
3.20
2.17
6.70
1.76

Ag (oz)

nd

- 0.02

0.10
nd
nd
nd

0.10

‘U.22

: 0066

0.07

012
0.12
0.24
0.21
0.12

' nd'
0.186
0.28
0.17
0.10
0.15
0.15
0.15
0.02
0.41
0.37
0.23
0.11
0.03
0.61
0.25
0.17
0.52
nd
0.24

OTHER



SAMPLE NO.

163
164
165
166
167

. 168
169
170
171
172
173
7
175
176
177
178
179

!

THICKNESS (Ft)

(OO I N

10

o W

16
15

3.5

6.5

Cu (%)

0.68
0.50
0.80
1.50

1.86

6.38
2,47
2.65
1.41
1.50
0.80
0.76
0.38
1.85
134
1.75
0.66

Ag (oz)

nd
nd
nd
nd
0.28
0.62
'0.95
0.03
0.26
0.30
0.10 -
0.35
0.05
0.05
nd
nd
0.04




. . Unit # Thickness

T&BLE 2

GRINNELL TYPE SECTION - YARROW CREEH

Description

27
26
25

24

23

22
21
20

19

18

17

16

15

51
18!
12!

. o

211

10!

g

Bst

30!

3

Al

23!

 massive white guartzite - TOP OF SRINNELL
reddish clastic guartzite, minor red argillite .

idnminantly red argillite, minor red clasty quartzite with

ripple marks

bedded reddish quartzite, bottam 2! limy bed (someuhat
rusty) with very well daveloped load casts; quite '
massive, ripple marks on top T '
MINERALIZATION DETECTED

sof't, clasty poorly bedded red guartzite, mihor.red
argillite; topped by 6" of red argillite, quartzite

- immediately below having good ripple marks

MINERALIZATION DETECTED 14 BELOW TOP

~dominantly red argillite, two thin bands of reddish

clasty quartzite

poorly bedded soft red clasty quértzite, one 2' band of
bedded greenish quartzite in center : :

mainly red r:lr'gillite,"DHE!l.E band of clasty red guartzite
in middle ‘ ' : _

mainly hard greeniéh—mhifa quartzite

tap 2' - coarse grained massive 'cap! showing large

irregular flute casts and good cross badding, much
darker than 3' directly below

_hext 3' - very massive hard green quarizite weathering

reddish on bottom half, some cross bedding

next 1' - less massive dirtier quartzite with some

cross-bedding, fsw pebbles

-bottom 1' - soft thin bedded guartzite containing green
argillite pebbles, coarse grained :

MINERALIZATION DETECTED

poorly bedded clasty red quartzite, bottom 12" crass
bedded hard white quartzite, one band of hard white
quartzite 1' thick in middle

mainly red argillite with t@u thin guartzite beds in
middle ‘ ’

- top 5' - massive hard oreenish nartzite, weathers
Lop o 8| g s u

reddish; some green pebhbles
middlz 1' -~ red argillite
bottom 1' - massive dirty clasty reddish guartzite

mainly red argillite with minor clasty redg quartzite;
2' band of massive greenish quartzite 10' {rom base



kness Description

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

top 1A' - top of band hard massive white gquartzite 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 %' - red argillite

bottom 1%' - hard white guartzite

' ‘ .unit # Thic
- 14

.13 L5 red clasty guartzite, red argillite; resistant bands of
- guartzite up to 1! thick occur at 20' from base
MINERALIZATION DETECTED 20' FROM BASE '

12 Tt massive greenish and reddish guartzite, weathered colour
light red; minor hlack-red argillite pebbles near base,
greenish gquartzite tends to be in middle; minor interbedds
.discontinuous red argillite bands '

11 ' 7} mainly red argillite, band of 1%!' of guartzite through

: ' : center, band consists of two beds of - greenish gquartzite
topped by one bed of clasty red guartzite with very .
well developed ripple marks : '

10 - 5% top 3k - massive reddish guartzite with minar pebbles,
' . ) - top 1' cleaner and harder with geood ripple marks
middle %' - red argillite : 3
bottom 172! - massive greenish guartzite with irregular
ripple marks, soOme green argillite pebbles L

g 151 reddish clasty guartzite and red argillite, no definite
’ : beds :

8 5! massive greenish white qu rtzite; top 2' dark reddish
clasty guartzite with cross bedding; next 2/2' massive
greenish white guartzite with very goaod cross bedding;
pottom 6% heavily weathered greenish white guartzite
with green argillite nebbles and poorly developed ripple
marks ' C A
MINERALIZATION DETECTED

512! mainly red argillite, minor bands of red quartzite'

o

7v. -~ three beds of white guartzite separated by 1t'-2!' pf red
~argillite ' :
top 2' - clasty reddish guartzite with red argillite
pebbles o
next 1%! - red argillite o
middle 12! - top 3"-5" hard reddish guartzite with
irregular ripple marks and flute casts, middle 6" hard
' : ‘ : reddish guartzite with good ripple marks, bottam 4"-8%
. : ’ clasty reddish quartzite with rsd and green argillizte
. pebbles : '



Unit #

Description

next 1%' - red argillite

bottom 3/4' - hard swell sorted white quarfzite with

areen argillite pebbles. near bottom; ripple marks

‘,maihly red argillite with irregular bands of sof't
" clasty red quartzite; eight definite bands of reddish

quartzite up to 8" thick, quartzite beds better developed

reddish clasty quartzite, ripple marks

mainly red argillite, twg 2%-3" hgds of reddish
guartzite :

fine grained very well sorted hard reddish white

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

Thickness
25}?!
near base
175!
71
14t
LOWER GRINNELL

2501-2801 7

mainly red argillite, minor greenish argillite, and
reddish guartzite



'@

o

" GDBLE SYNDICATE RESULTS

The Follouing list of assays and the attached maps
marked pre-1972 assays represent the early work carried out
between 1963 and 1971 by the Goble Syndicate. This work. was the
basis upon which Kintla Explorations acquired thé property in

January of 1972, and subsequent to that date work by Kintla has

verified the existence of excellent occurrences of copper-silver-

lead minerals in the Appekunny, Grinnell, and Siyeh formations

on the claim block.

The hlgh silver assay of 59.38 oz per ton and 3.7 %
cupper has not been refound but .as this was in float in the’
creek bottom in the main area, the source must be buried further
upstream. Similarly the 8.72 oz per ton assay of silver from
the‘SpianUp area was not re¥located. Genérally the grades of
copper-silver found by Kintla were consistént with those reported

by the Goble'Syndicate,iuith the exception of a few very high

assays which were known to be choice selected samples and so

were not duplicated. v ‘

The "pit"lnrb"trench" area was not examined in great
detail as was initially intended as this would have required
diamond drllllng through the large diabase sill at the top of
the Appekunny formation. Two shallou diamond drlll holes carried

out by'the Goble Syndicate at this point encountered broken but

excellently mineralized Appekunny sandstones throughout the

entire lenth of the two holes, 35 feet and 32 feet respectively.
The cores averaged 2. 20 and 2.32 % copper respectively although
core recovery with the EX rod was poor (45%). The soil in the

trenched area averages in excess of 2.0 % copper although mostly

in the form Uf malachite.

Three targets for exploration were found by the syndicate's
work, the main area immediately north of Yarrow Creek, including
the southern end of the Y5 quaftzite bed, the Y5 quartzite bed,
and the diabase intrusives on the Spidnkup Creek sides of the

claim block. These are discussed in greater detail in the

attached Kintla Exploratidns Limited report.



SAMPLE NO.

10

11

12

13

1

15

16

17

18

THICKNESS (ft)

6 - quartzite
8 -~ argillite
8 - argillite
30 - intrusive

5.

5

30

8+ -~ guartzite
6 - guartzite

15 - sill

8 - guartzite
6 - sill
6 - sili'
L - s5ill

8 - quartzite
8 - guartzite
L - diorite

6 -~ diorite

Cu (%)

U.S

- 0.65

0.43

0.75

0.2,

tr

0.42

0.28 .

0.83
0.71
0.19
0.30
0.79
0.61
0.38
108

1.12

0.39

0.53

Pre - 1972 Assays

Ag (oz)
0.10
tr
_tr
0.02

0.10

 0.10

~D'1O
ff

U.ﬁ

0.20
tr

0.10

OTHER

COORDINATES

63+00 W
127450 N

63+00 W
127+70 N

65+00 W
127475 N

25+00 W
130+00 N

17+50 W

132+00 N

27+50 U
134408 N

30+50 W
131450 N

45+00 W

< 14,0+50 N
- 32400 W

127+00 N.

10+50 E
126+50 N

12450 E
128+00 N

58+00 E
127+00 N
2+75 U
102+00 N

0+50 W
93+50 N

2450 E

93+75

18+-00
60450

20+00
92+50
L8+60
141+00 N..

49400 W
141+00 N

zZe =25 =2

=



SAMPLE NO.

Y

20

21

22

23
oL
25
26
27
28
29

30

31

33

34

35

- 36

37

38

39

7

THICKNESS (Ft)

6

1-1.5 ~ vein

4

4 ~vSill (tﬁp)
8 - guartzite

1 - quarfzite

8 - sill (top)
j& - stock

4 - sill

20

float - limestone

30 - dyké
éD’; dyke
14'- sill
18 - sill

8 - sill (centre)
3.5 - éill (tap)
10 - sill (top)

8 - s5il1

11 - sill (taop)

-2 .
Cu (%)
0.88
0.76
0.38
0.54
5.71
0.61
0.12
0.0
0.24
1.21
0.10
o.uu‘
0.14
nd
0.03
0.11
0.82
0.66
0.26

1.07

Ag (oz)

8.72
0.5

0.38

0.2,

0.24

~tr
nd
tr

0.04

0.06
0.02

0.03

OTHER

1.5 % Pb .

- 0.20 % Zn
0.005 oz &u

0.15 % Zn

0.005 oz Au

tr Au
0.25% Zn
tr Au '

0.37 % Zn
nd Au

0.10 % Zn
tr Au

COORDINATES

26400 1
128+00 N

15+25 U
35+50 N

15+50 W
132+00 N

28+50 W
130+00 N

L+50 w
123+00 N

25+00 W
129+00 N

LB+50 W
161+50 N

53+50 W
116+50 N

L8400 W
140+75 N

25+20 ul
128+50 N

L9450 W
119+50 N

514+50 Wl

- 113+00 N

49+50 W
110400 N -

L8+75 W
112+00 N

2 miles WSW
Spionkop are

49+00 W

141+00 N

48+50 W
140425 N

. 28+75 U
129450 N

L8450 W
141425 N-

23+50 W
131+50 N



SAMPLE NO.

L0
41
b2
43
.hh_ .
45
Le
47
. ue
o iug
' @-
52
5
54
55
56
57
58

59

THICKNESS (ft)

3.

8

L

8

5 - 5111

- s8ill -

-~ 5ill |

-~ guartzite (top)
- 8ill (base)
f‘sili (base)

- sill (taop)

15 - sill (top)

3

5

- 8111 (top)

- 511l (top)

- s8ill (taop)

-~ sill (top)

- s8ill (tup}

5 - sill (top)

5 - sill (top)
25 - sil) (base)

5 - sill (top) .

I

sill (top)

sill_(tup)v

sill (top)

-3 .

Cu_(%)

0.42

3.5

3.40

0.76
'3.10

0.48

5.28
1.83

0.28

0.64

0.52

0.68 -

0.21

0.12

0.69

0.21

0.61

0.17

Rg (az)

- 0.06
0.86
- 0.89

0.02

0.031

0.022

0.022

0.060

0.034
0.025

0.037

' 0.037 .

0.038

OTHER

68+75

COORDINATES

L9+50 W
141+00 N

3450 W

123475 N

L4+25 U
124+00 N

5+SD l
130+75 N .

L+00O W
124400 N‘

2L+25 U
131+80 N

2+60 W
122+50 N

- 0+25 E .

~119+25 N

10+00 W
130+00 N

30+50 W
133400 N-

- Bb+20 W

91+80 N

14+20 W
86 +80 N

. 10400
78+50

10+00
74+50

14450

2E 2E 2=

9450 W
54400 N

9+40 W

. 5L+B0 N

3420 W
58+00 N

3+75 E
55450 N

14+00 E
52+00 N



-4 -

) ‘AMPLE NO. THICKNESS (Ft) - Cu (%) Ag (oz) OTHER - COORDINATES

60 5 - sill (top) ©0.23  0.037 . 16+50

E
. ‘ : _ o L5+50 N
61 12 - sill (top) 0.02- '~ D0.036 : . - 28400 E
| » R 42400 N
62 12 - sill (top) 0.02 0.042 . 18+00 E.
‘ - | . 14+00 N
63 7 - guartzite . 1.76 0.177 ' . 16+50 W
» - o |  56+50 N
6l 6 - guartzite (top) 0.15 0.013 S 16+80 W
A ‘ : ’ S 62+75 N
65 . 1.~ guartzite - 0.47 0.018 26+00 W
- o - 67400 N
66 . D.5 - guartzite = 0.88 0.124 22475 W
A : : S , - 72+00 N
67 © D0.67 - guartzite 1.36 0.258 ' ~ 18+00 U
- | o S - 76400 N
68 2 - guartzite - 4.5 0.06 o 1425 W
K ‘ : o : ' 20+60 N
69 float - guartzite 3.8 ' tr- | - B+O0 E
) . ,' | 20450 N
70 8 - guartzite 3.4 1.6 ' 1+10 E
‘ ‘ : : . 20+40 N
74 © 1 - vein 7.2 1.08 tr Au - 2+00 U
: o - ' ' 21+00 N
72 4 - sill (top) 1.25 . . 1.50 . 16400 W
' . 2400 5
73 2 - guartzite - 3.9 L . 3450 W
- - : SR S 16480 N
'O 8 - dyke 2.10 0.26 o 15400 E -
. : S ' ’ o 8+00 N
75 0.5 - vein (in dyke) - 1.10 tr Au 1+00 U
| , , L . 19+25 N
76 float 3.7 59.38 o 0+50 U
o | | 20+00 N
77 1 - sill (top) 2.8 o 1.92 | 0+50 W
‘ , | : 20+0C N
78 2 - quartzite 10.3 2.56 D.04 . 1+20 U
: 20+50. N

79 100 section of sill | . 0.96 | 13400 U
i 3+00 S



) .SAI~.F’LE ND.

80
81
82
83

8h

85

86

. 87

88

90

91 .

.92

93

9l -

95

g6

97

98

99

THICKNESS (ft)

83

8 - s8ill (base)

10 - sill

1.5 - quartz vein

1 - limestone

6 - guartz vein
12 - quértzite'
8‘- quarfzite

L - guartzite

12 - quartzite

7 -~ quartzite

L - quartzite
float - guartzite
float —.quaftzite

10 - sill

12 - sill (top)

10 - sill

8 -~ argillate

Cu (%)

—————

0.02

0.02

0.58

0.86

0.65

2.3

1.25

1.3

tr

1.2

2.3

2.6

1.66

1.66

1.2

0.33 - vein (in sill)20.82

2 - quartzite

8 - sill

3.36

1.5

Ag (oz)

0.56
0.60

0.02

0.62

1.36

. 0.06.

0.10

0.42
0.4
0.02

tr

" OTHER

0.18 % Zn

6.26 % Zn
0.04 % Mo

0.03 oz Au
0.15 % Zn

tr Au

tr Zn

-0.01 % Zn

-36+00

COORDINATES

17+20
12+00

6400

15+75
35+400..

15475
34400

14475
34425

1+25 U
21+75 N

0+75 W
21+50 N

5+25 U
19+75 N

19450 U

=2E 28 28 2 2m

-12+00 ‘

7+75 E
15+50 N

7425 E
16+00 N

3+00 E
21+ 50 N

9+75 W

29+25 N

1+00 W
6+50 N

1+75 U
11+00 N

D+75 W
12+00 N

2+00 W
10+75 N

1+25 W

- 11+90 N

1+25 W
20+00 N

8+00 E

- 15+00 N



) iMPLE ND. THICKNESS (Ft) Cu (%) Ag (oz) ~  OTHER COORDINATES

100 10 - sill 0.06 ' - - 0.02 % Zn 15+75 E
| . | ~ 10+00 N
101 grab - sill =~ : Ctr 0.0150z Au 2+00 W
. . | o : . 19+75 N
102 14 - stock . .02 0.25 - 0.010z Au  30+00 W
' » B - 0.26% Zn 118+20 N
103 14 - guartzite 6.95 - 1.3~ tr Au 2450 U
' _ _ ' : ' B - _ 20+75 N -
106 10 - guartzite 2.18 0.8 . | . 2+00 W
| | S . 25450 N
5. 6 - guartzite = 1.11 0.6 '_ . 5+00 U
06 20 - sill 0.08 tr . 0 13425 £
. : . | 13400 N
. 107 20 - sill - 0.12  tr , tr Au 9400 E
_ - ' ’ : ' s o o 11+50 N
108 0.17 - vein (in sil1)20.1 S 1.0 % Zn = 2475 W
: : ' S ' - 11+80-N
. 109 | 0.8 - guartzite 1.20 S tr Zn 5475 U
' 110 12 - dyke 1.66 0.06 , ' C 1435 W
= L : - 20 + 25 N
111 8 - dyke 0.4 . o 3400 W
, ‘ : , - - 2L+00 N
112 8 - sill | 0.95 S o 21+75 W
: | . ‘ 34450 N
113 10 - sill (middle) - 2.22 R 10+75 W
' _ C o 3+00 8
116 10 - sill (top) 0.55 - 0.67 o 16+00 W
S . _ : v . - . L+00S
115 6 - sill (top) 0.4 0.96 . | j 14400 W
S . o . o - L4758
116 ' 5 - sill (top) 0.60 | 13+25 U
| | _ - - L+75 S
117 2 - dyke , 1.26 7475 E
. 15+00 N
118 | 6 - dyke 0.60 | 7450 U
| 48+00 N

119 20 - dyke 0.30 | - | 6+00 W
| 27400 N



-7 -

oo
SAMPLE NO. THIGKNESS (Ft)  GCu (%) Ag (az) OTHER  COORDINATES
) . 120 11.3 - dyke 0.6 . | 1475 W
. - | B | - | 20475 N
121 . 12 - dyke 1.1 _ tr L 3+00 W
| | | | - - | | 21490 N
122 15 - dyke , 0.08 ot . 8+00 W
| : | - . , 27450 N
123 1 -~ guartz vein - 1.3 0.50 0.010z Au 15+75 W
o - - L.3 % Pb 35405
124 grab - sill (middle) . o &7 Pt 2+50 £
‘ B _ . - . - 7+50 N
125 . grab - sill (middle) L tr Pt . 2450
‘ _ ) : . _ - 7+60 N
126 float - quartzite 3.36 - 2.0 . 9450 E
o - R . 23450 N
127 1 - vein (in dyke) 0.97 tr - 8+75 E
- : . . o | - - 1b425 N J
128 8 - quartzite 1,47 tr. . o5y |
| | | . a e 19400 N ,
129 15 - dyke 0.20 . tr ' 3400 W
| . ' | | . o . 22400 N
130 15 - dyke , . - 0.49 % Zn 38400 W
) | A | - L | - 62400 N
31 . 2h - dyke _ 0.04 0.15 % Zn 41400 W
| - | . 62450 N
132 15 - dyke ‘ 0.61 0.06  0.05% zn 40+00 W
' _ - S : 63+00 N s
133 11 - quartzite 0.60 . . tr . 0+50 U :
. A - 23450 N §
| | o , | :
134 : 24.9 - guartzite 1.10 tr ' 1+10 u E
- ‘ | 22425 N 5
135 - 12 - quartzite 1.10 nd o - L+10 W ;
| o ' , - 22400 N 5
136 10 - gquartzite . 1.68 | | | L D+75 U :
‘ - _ o N 21+00 N .%
137 - 3.5 -~ Quartzite 3.10 . o 0+70 W
| , ] - . 20+00 W :
138 8 - guartzite 2.70 | - 0+80 U
, - | | | | 20460
139 float - quartzite  2.34 0.3 h | D+75 U
- , | 13+20 N

i
3
o
3
:
g
1
vi
a
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