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1. SUMMARY

Approximately 1,350 gravity stations were occupied on the Pug
and Key Claim Blocks. The purpose of the survey was to locate lead-zinc
deposits similar to those in the area (e.g. Vangorda, Faro, Swim Lakes).
The survey was undertaken on an old grid where the lines were recut and a

number of new lines were cut.

The geology of the area is -complex and a number of anomalies
were found, However, the amplitudes of the anomalies are generally small
(in the order of 0.6 miiligals) and a couple of the anomalies are masked by
the presence of faults (A-2 and A-3). Drill targets were established on
anomalies considered to be caused by ore deposits. |

The. final residual gravity bears little resemblance to the pre-
vious survey, indicating the importance of terrain corrections and proper

densities,
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2. INTRODUCTION

2.1 Location

Country: Canada
Province: Yukon Territory
NTS: 105K /3

2.2 Disposition

Holder: Sunexco Energy Corporation Ltd. {under
option).
Claims: Key - 1 - 16, Tag #YA24412 to 24427
Pug - 1 - 24, Tag #YA8744 to 8767
Pug - 25 - 52, Tag #YA50971 to 50998.

2.3 General

Between the 10th of July, 1980 and the 20th
of August, a gravity survey was carried out by Can-Lake
Explorations Ltd. for Sunexco Energy Corporation Ltd.
The personnel involved 1in the survey are as follows:

Dave Bingham, Geophysicist July 10 - August 20,
1980.

Trevor Dundas, Geophysicist June 27 - June 29,
1980. July 13 - August 20, 1980.

Denny Blanchard, Surveyor July 10 - August 18,
1980, ‘
Ron Nishimura, Rodman July 10 - August 18,
1980
Dave Burgess, Cook July 10 - August 20,
1980

The interpretation, drafting and report
compilation was done between the dates Augqust 23, 1880
to September 19, 1980. The personnel involved were:

Interpretation and Report Dave Bingham
Drafting Heather Meyers,
Merina Barclay

(AN-AKE
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2.4 Objective

The gravity survey was undertaken to redefine anomalies present
on a previous gravity survey. MNo terrain corrections were done on the pre-
vious survey and there is some doubt as to the accuracy of the original
survey.

The expected targets for the survey to find were massive lead-
zinc type deposits such as those in Faro, Vangorda Creek and Swim Lakes.
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3. SURVEY SPECIFICATIONS

3.1 Instrumentation

Gravity data was obtained with the use of a LaCoste & Romberg
variable damped gravity meter. Two meters were used at separate times dur-
ing the survey (Serial #'s 333 and 574).

Survey data was obtained with the use of a Sokkisha transit and
a K & E Auto Ranger (microwave distance measuring device).

3.2 Parameters

The line interval on the grid is 400 feet between lines with
stations at approximately 100 foot intervals. Both station position and
elevation were accurately obtained from the survey data. The elevations
were surveyed to within 0.1 foot accuracy. The expected accuracy of the
gravity data (after all corrections have been applied} is 0,05 mgals.

(An-] AKE




4, RESULTS

4.1 Calculations

Both the gravity and elevation calculations were aided by the
use of a Hewlett Packard - 85 computer in the field.

(a) Observed Gravity

Meter readings were converted to gravity readings using the
constants supplied with the gravity meter. The gravity values were then
corrected for instrument drift, tidal variations and the height of the
instrument from the ground (free air effect).

Observed Gravity =
Gravity Reading + Instrument Drift + Tide Correctionl + H.I. Correction
{.09406 mgals/ft)

{b) Bouguer Gravity

Corrections are made for elevation (free air effect = .09406
mgals/ft), the mass below the station (Bouguer effect = ,01276 mgals/ft x
Density} and latitude (~1.307 x sin (2 x latitude) mgals/mile) to obtain
Bouguer gravit_y.2

Bouguer Gravity =
Observed Gravity + Free Air Effect + Bouguer Effect + Latitude Correction

1 Tide corrections were obtained from Kenting Exploration for:
latitude - 62.1°
longitude - 133.25°

2 Density is discussed in section 4.1 (d).

(aAn-JakE




10.

{c) Final Gravity
A base level of 5660 milligals was taken off the Bouguer grav-
ity to make the numbers more manageable. This is permissible since only

the relative difference between gravity stations is important in dealing

with local anomalies.

Due to the rough terrain, terrain corrections3 are necessary.

Gravity =
Bouguer Gravity - 5660 mgals + Terrain Correction

{d) Density

It is necessary to use a correct density in the Bouguer reduc-
tion to insure that the topography is not reflected in the gravity data.

Density measurements were made on some core samples which were avail-
able. The measurements were done using a suspended lever and immersing the

sample in water,

X1

4—x0~——>|¢ >

- .
counter balance sample
W1 Wy = D x Volume

3 Terrain corrections discussed in section 4.1({e).
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11.

TABLE 4.1 (d)

Hole 77-1
Depth (ft) Density (g/cc)

? 2.71

? 2.89
27 2.84
44 2.74
67 2.70
87 . 2.73
96 2.74
114 2.74
183 2.81
211 2.70
200 + ? 2.67

Random Samples (71-72) (from assorted core)
Description Density

Phyllite 2.89
Quartz 2.62
Phyllite 2.77
Greenstone? 2.93
Phyllite and Quartz 2.73
Phyitite (brown banded) 2.91
- 2.95
-- 2.76
- 2.71
-- 2.78
-- 2.86
-- 2.75
-- 3.00
-~ 2.75
- 2.82
-- 2.83
-- 2.84
-- 2.74
-— 2.69
- 2.76
-- , 2.91
-- 2.83
_— 2.88
- 2.73
-— 2.83
_— 2.66

(An-|AKE




12.

When the sample is immersed in water, buoyant forces effective-
1y decrease the sample's density by the density of water.

X1.D.¥ol
XZO(D-I) -VO]

balanced dry W1 Xg
balanced immersed WiXp

Using elementary algebra it easily follows that:

D = Xo
X2 -~ X1

The results of the density measurements are listed in Table 4.1
(d). The mean density for hole 71 is 2.75 t .07 and the mean density for
the random samples is 2.80 ¥ .09.

The density used for the Bouguer gravity reduction is 2.75

g/cc.

However there appears to be a change in density on the west
side of the grid. Since no core was available for measurement an alternate

approach to determine density was used.

The approach to determine the density was to use the gravity
and elevation data to find a suitable density. The analytical approach
{Parasnis' method?) uses the formula:

D =1(g - .09406 X h)
(.01276 X h - T)

Where: D = density
g = difference in observed gravity
h = difference in elevation
T = difference in Terrain factor
4 APPLIED GEOPHYSICS p. 30, Gn-Laxke




=T

HIETOGRAN FARAMES EF
I (OFis=

MAYR DEHS=

DEMHS [HCREMENT=

NATH PREAMETERS
Mite STH
MBS 5T
Min ELEM
MIH LFAY

(1)

GIFF
OiFF

% 0OF DATH
AWGE OEMS

Fis

[RANH
[ex Xan)

(A

[¥y]

— = g [

I O

LR R b

i
g,
r_-(:'r

wH [FY FUCENTERPEVES SIS

;

‘sua(

0L7°¢

0L |uLj

+H o e
f
{
|

;4‘_:;'-, ¥

o

H b e

anﬁ]-u{?
Fe

E

-1

L i

I R I e L I A T

HJRTA

t
o]
I
M

#

Ik
A LT
OE:

H

FMH

IH
A
Ik
TH

Obryed
LHCFREMENT=

CFERAMS T ERS
“TA
=TH
ELEY FF
GERY DIFF

I

ot
.

(]}

—

[T W

L] T T

-1

HISTOGRAM FARAMETEMS

MTH
MHY DE
OEHME

ORTH
MIH &
MAX =
MIM E
MIHN GRHA

PR
TH
TH
LE

QEHS==

ME=

IMCREMENT=

FAMETERS

WOOIFF
WOOIFF

,
o

=
=
[ N

=
=

Pl

¢80 3NIT

OF DATH PT3 = 13 # OF OATA FTS = 243
BKWOE DOEMZ = o I HYWGE DEMS = 2.4z

: : -
i
b =
x T )
: 5
+ = j <
0 = —i o
® | <
il : . :'l
il 2
o b
ta =
7 P

e 3
% = % —
T- R l_T-—L——-']_'-'_ ? .-L—-—-——L___——":
L [ + -—J—“"—_J_—____J_—J—_
T ™ o
e Lﬁ__‘ + /

-3 &
E Ty
1 i
:p 3
4 ' -k
:—» X
z ¥
: 3

.1 3

€1



2 - {P)U ¢ s4nbLy

3»&1-N{)

HIsyasemt PREAMETERS
il dbEnss

ME- OEMHE=

DEME IHCREMENWT=

DATH FAEAMETERS
MItd =i H

MAY STH

MIH ELEYW DIFF
MiH GREAN DIFF

# OF UDATA PTZ: =  owd
AVGE UEMS = .71

oG

~1 [

U PLEE R PR A

G/"¢ sueq
99| sul7

R =
HisTOnRAM FREAMETERS
MiH OEMS=

ME OEH:S= 4

DEMS IHCFEMEMT= CHE
OATA PRRAMETERS
MIM STH 2

Mes ZTH e
MIH ZLEY GIFF b

MIH GRAM DIFF

o

% OF DOATHA FPTS = 732
AUGE DEMS = 2.73

SRR

H—! HH R

G/ "¢ su3Q
¢91 aulq

|

b poiirbb M R

r

|

R

L

o
g

et '.l'

L

A



To apply this formula rigorously, the regional gravity effect
must be removed, as well as removing anomalies and noise. To facilitate
quick calculations only a straight line regional was removed. Some results
of this method are shown in Figure 4.1 (d}-1 and Figure 4.1 (d)-2. The
densities have been calculated and displayed in a histogram format. On
Tines 170, 182, 166, and 162 the formula has been applied to all combina-
tions of data points on the line, whereas on line 174 the formula has been
limited to data points within 600 feet of each other in order to show the
double density peaks indicating a density change. On lines 162 and 166 the
analytical density measurement agrees very well with the densities measured
in the drill hole samples (i.e. mean density is about 2.75 g/cc).

As such a density of 2.50 g/cc was used for Bouguer reductions
to the west of line 170. Due to problems involved in matching Bouguer maps
of different densities, separate Bouguer maps have been produced and the

residual gravity maps have been matched.
(e} Terrain Corrections

Terrain corrections in the area are quite significant and ex-
ceed 2 miliigals in places due to the large amount of vertical displacement
and steep slopes. Due to the large amount of time involved and possible
inaccuracies in using Hammer charts to do corrections, each profile has
been assumed to be two-dimensional and the corrections were done with the
computer using Talwani's method.® While this assumption is very close over
most of the grid area, it breaks down and is inaccurate in the vicinity of
steep sidehills (especially along the main creek). To overcome this
drawback, extra corrections have been done at right angles to the lines in
areas where it has been deemed necessary. These extra corrections have

been added into the smoothed residual map.

5 GRANT & WEST - Interpretation Theory in Applied Geophysics. pp.288-289

15.
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Also, the station intervals have been assumed to be constant.
This generates small errors in places where the vertical relief is great,
and stations are not 100 feet apart (e.g. lines 122, 126 at stations 46 and
47).

4.2 Presentation

In addition to an elevation map (contoured in 50 foot inter-
vals), two Bouguer gravity maps are presented {contoured at 0.2 mgal inter-
vals) at densities of 2.50 g/cc and 2.75 g/cc. Also a residual gravity map
and a smoothed residual gravity map (contoured at 0.2 mgal and 0.1 mgal in-
tervals respectively) are included. The interpretation map is based on the
smoothed residual gravity map (includes terrain corrections for sidehills).

16.
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17.

5. INTERPRETATION

5.1 Geology

The geological information available in the grid area is from
the KERR-ADDISON MINES composite geology plan (1971). The geological set-
ting of the grid area is on the south side of the Tintina Fault, across
from the Anvil, Grum and Swim Lakes ore depcsits. The rocks are divided
into four main groups as follows:

Gneiss

mainly Quartz Biotite Schist along contact with A and €
Limestone and Limy rocks

mainly shales, phyllites, also limestone schists, graphitic

i

O O @ >
1

shales and limy rocks.
Mineralized showings occur in the limestone unit (c).

As well as some geology, geochemical maps are available for

Tead and zinc content,

Since both the geology and geochemistry were done on traver-
ses, the actual location is somewhat uncertain with respect to the gravity
survey.

5.2 Gravity

5.2 {a) Regional-Residual Separation,

Due to the density change (discussed previously) regional
trends were separated from two different Bouguer maps. The regional trend
removed in both cases was a planar trend (see Table 5.2-1). While this
trend may not be a true regional, any regional effects present in the resi-
dual map are easily identified.

(an-|AKE




TABLE 5.2 (a)-1

REGIONAL GRAVITY (By Line)

A Density = 2.75 g/cc

Line RegionalBase Level Regional Gradient
(at Base Line 28N) (per 100 ft)

122 6.12 .03467

126 6.23 .034

130 6.34 .03633

134 6.45 .03367

138 6.55 .0345

142 6.65 .035

146 6.76 .034

150 6.87 .0325

154 7.00 .032

158 7.10 03325

162 7.22 .0345

166 7.33 .03325

170 7.45 .035

B Density = 2.50 g/cc

Line Regional Base Level Regional Gradient
(at Station ON) (per 100 ft)

174 17.22 0796

178 17.28 078

182 17.48 .0802

186 17.58 .0804

190 17.70 .0802

194 17.80 .07¢%

198 17.92 .07886

202 18.00 . : 0794

206 18.10 .0786

210 18.20 .079

214 18.35 .08

218 18.45 .08

* Note - Gradients unequal due to divergence of lines.

18.
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Figure 5.2-2 shows two-dimensional terrain corrections calcula-
ted at right angles to the Tine. Lines Al, A, B, C, D, and E were used to
calculate supplemental corrections for the sidehill and main cregy vicin-
ity, while lines F, G, and H were used to calculate corrections in the
vicinity of a steep washout on a minor creek,

5.2 (b) Interpretation

The interpretation is shown on the interpretation map as
faults, structural highs, anomalies, and gravity lows.

The faults are classed in probable and possible categories.
The probable faults are based on major gradients in the gravity data. On
some of the probable faults {especially F1 and F2), the actual Tocation fis
obscure due to the fault being parallel to the survey lines. The possible
faults are based on small gradients and trends in the gravity data and may
be helpful in determining contacts.

The structural highs are anomalies which are considered to
arise from structure or rock type charge, rather than from an orebody.
Certain characteristics and locations tend to this conclusion about some of

these highs.

5-1 to S-6. These highs are closely related to probable faults
and seem to be related from evidence gathered in the OVERLAND GRAVITY
SURVEY,6

$-2. This high coincides with a geological contact on lines
122 - 134, The gneiss unit gives rise to the gravity high. This high can
be used to extend the contact from line 134 to line 170 at the north end of
the grid.

6, GALESKI REPORT for KERR-ADDISON 1971 - certain areas of the data can be
related (no terrain corrections were done).

19.
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21,

$-3, S-4, and S-5. The character of these highs are similar
and they are probably related, although separated by faults. Due to the
broad nature of these highs it is difficult to model a source for them.
The source may be a small density change in rock type near surface or a

larger change in depth,

The remaining anomalies are considered to be the prime targets
for drilling and/or further detail work. The anomalies are numbered in

order of importance.

A-1.  This anomaly has a good coincidence with previous lead
geochemical results, and is considered as the prime target. The anomaly is
not easily modelled due to effects from side structures. However paramet-
ers for a ribbon model” yield a depth of about 40 feet on Line 122, Figure
5.2-1 shows some attempts at two-dimensional modelling of the anomaly on
Line 122. Very rough calculations gives rise to about one million tons of
ore (about 7%Pb, 7%In)}. This assumes the orebody is 250' x 300' x 1000'
with a density contrast of 0.4 g/cc.

A-2 and A-3. These anomalies are quite subtle due to their
proximity to a probable fault. Rough depth calculations on A-2 (see foot-
note 7) suggest a depth of about 80 feet. Anomaly A-3 is very obscure, but
is rated in importance due to its coincidence with a lead geochemical anom~

aly.

A-4. This anomaly is quite distinct, but is located in the
gneiss unit. Less emphasis is placed on this feature due to it being in
the gneiss unit and its close proximity to cliffs, but it cannot be totally

ignored.

7 GRANT & WEST - Interpretation Theory in Applied Geophysics. pp. 273-280,
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23.

A-5. This anomaly is quite small (0.3 mgals), but it is given
credence because it is located about 400 feet east of some minor lead geo-
chemistry. It may also be partially masked by a gravity Tow (possible

creek overhurden).

Many of the gravity lows on the interpretation map may be due
to overburden, but they may be useful in outlining geologic contacts.

5.3 Recommendations

On the basis of the interpretation, drill targets can be estab-
1ished. The drill targets (in order of importance) are:

L 122 Station 53 N (A-1)
L 178 Station 35 N (A-2)
L 182 Station 22 N (A-3)
L 134 Station 63 N {A-4)
L 174 Station 26 N (A-5)

Also, detailed geochemistry is suggested in the vicinities of
A-1 and A-3 to re-affirm the geochemical response present.

There is the possibility that the gravity features classed as
structural highs may aiso be stratiform ore deposits. There is no way to
distinguish the difference with gravity. Some type of electromagnetic
method may be of use, particularly the C.E.M. shoot-back (due to its rela-
tive ease of operation and independence of topography).
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CERTIFICATE

I, David Clayton Bingham, hereby certify that:

I am a geophysicist employed by Can-Lake Explorations Ltd. of #1, 4001
- 19th Street N.E., in the city of Calgary, in the Province of
Alberta.

I currently reside at 724 - 86th Avenue S.W. in the city of Calgary,
Province of Alberta and the postal code of the said address is T2V
ove.

I obtained a Bachelor of Science degree in geophysics in 1978 from the
University of British Columbia, Vancouver, B.C.

I have been practising my profession since 1978.

I hold no direct or indirect interest in nor expect to receive any
other benefits from the mineral properties.

Date 5252 égl%zﬂ*“EQCJ gg:z:321»~€? ﬂég -cézgéiﬁ———*”“"———
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Calgary, Alberta David Clayton Bingham, B.Sc.

Can-Lake Explorations Ltd.
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APPENDIX 1

Data Listing
By Line and Density

Station
Elevation
Observed Gravity
Terrain Correction
Latitude Correction
Final Gravity
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