GEQOLOGICAL, GEOPHYSICAL, GEQCHEMICAL REPORT
on the

ORK T - 44 MINERAL CLAIMS

YA46061-084; YA46182-193; YA68511-518
NTS 105C/9

in the
WATSON LAKE MINING DIVISION

Latitude 60°38'N
Longitude 132°22'W

by
R. Campbell
J.C. Stephen

Dated September 10, 1982

Work Done: June 10 - July 85 July 23 - 29, 1982
by: J.C. Stephen Explorations Ltd.
Funded by: D.C. Syndicate

0012-4



g

%
L3

{ N —

-

Low
Ask ‘Il

¢ 5 for Wininssentdl



TABLE OF CONTENTS

SUMMARY AND CONCLUSIONS
INTRODUCTION
LOCATION AND ACCESS
REGISTER OF CLAIMS
GEOLOGY
REGIONAL GEOLOGY
PROPERTY GEOLOGY
ROCK DESCRIPTIONS
STRUCTURE
MINERALIZATION
GEOPHYSICS
MAGNETOMETER SURVEY
VLF-EM (EM-16) SURVEY
MAX-MIN EM SURVEY
GEOCHEMISTRY
RECOMMENDATIONS

STATEMENT OF EXPENDITURES

APPENDIX I GEOPHYSICAL INSTRUMENTS

APPENDIX II GEOCHEM AND ASSAY DATA SHEETS

APPENDIX III ~ STATEMENTS OF QUALIFICATIONS

10
14
15

17

23

26

28

32

34




'LIST OF ILLUSTRATIONS

MAP TITLE

I ORK CLAIM GROUP IN POCKET

GEOLOGY  1:5000 OF REPORT
I1 MAGNETOMFTER SURVEY  1:2400 "
I1I VLF-EM (EM-16) SURVEY 1:2400 "
IV MAX MIN SURVEY 444 Hz 50 METRE "
v MAX MIN SURVEY 1777 Hz 50 METRE "
VI MAX MIN SURVEY 444 Hz 150 METRE "
VII MAX MIN SURVEY 1777 HZ 150 METRE "

VIII GEOCHEMISTRY  1:2400 !




FIGURE

PHOTO

~ TITLE

ORK CLAIM GROUP
LOCATION MAP

CLAIM MAP

2 EAST GRID
MAGNETOMETER SURVEY

41 EAST GRID
MAGNETOMETER SURVEY

MAX-MIN AND MAGNETIC PROFILES
LINES 91E, 93E

MAX-MIN AND MAGNETIC PROFILES
LINES 95E, 97E

2 EAST- GRID
GEOCHEMISTRY

41 EAST GRID
GEOCHEMISTRY

- TITLE

ORK WATERFALL AREA
FACING SOUTH

PAGE

21

22

Follows p.

Follows p.

30

31

PAGE




SUMMARY AND CONCLUSIONS

Copper,'silver bearing mineralization has been located
in the eastern portion of the ORK claim group as a result of finding
float fragments in 1981. In addition a relatively strong magnetic
anomaly has been outlined which may be due to a magnetite skarn.
Newmont Exploration of Canada Limited have obtained significant tin
mineralization associated with magnetite skarn on the MINDY claims to
the east.

These indications of mineralization, together with
other anomalous zones on the property, warrant further geological and
geophysical investigation and diamond drilling is recommended to test

the presently indicated zones.



INTRODUCTION

Preliminary geological mapping and geochemical sampling
was done on the ORK 1 - 36 mineral claims during 1980 and 1981. This
work outlined the general geologigal setting and showed geochemical
indications of tin and tungsten. Previous silt sampling in 1976 had
shown anomalous results for copper and zinc. In 1981 massive sulphide
float was found on open ground between the ORK and MINDY claim groups.

These early indications lead to the decision to have
an adequate base map prepared from air photos and to conduct more det-
ailed work during 1982 in an effort to outline definite zones of
mineralization.

The claim group was enlarged to 44 claims early in the
summer of 1982. A crew, which varied from two to five persons, conducted
geological mapping, geophysical surveys and geochemical sampling during
parts of June and July 1982 with total expenditure of $20,689.00.




LOCATION AND ACCESS
See Figure 1  Location Map

The ORK claim group lies at the height of land between
the Wolf and Nisutlin Rivers approximately 35 miles (56 kilometres)
north east of Teslin on the Alaska Highway. Fish Lake, suitable for
fixed wing aircraft, Ties 10 miles (16 km) east of the property and a
tractor road on the south side of the Wolf River lies 8 miles (13 km)
south east.

A1l access to the property has been by helicopter gen-
erally through Teslin. Mobilization of equipment could be done by hel-
icopter off the South Canol road 22 miles (35 km) west of the property.

Tree line on the property T1ies at about the 4500 foot
elevation (1372 metres) and nearly all areas of interest are located
above this elevation. Portions of the broad valleys in the east and
west parts of the property are covered by deep till and moraine with
only very limited outcrop. Small tarn lakes supply adequate water
throughout the summer.




ORK CLAIM GROUP
LOCATION MAP




PHOTO 1 ORK WATERFALL AREA
FACING SOUTH



CLAIMS

Claim Map

REGISTER OF

See Figure 2
Group Claim Record No.
ORK ORK' 1 - 16 YA 46061 -

ORK 17 - 24 YA 46182
ORK 25 - 32 YA 46077
ORK 33 - 36 YA 46190
ORK 37 - 44 YA 68511

ORK 1 - 36 were transf
to J.C. Stephen August 12, 1980.

Record Date

076 September 20, 1979
189 October 3, 1979
084 September 20, 1979
193 October 3, 1979
518 June 18, 1982

erred from individual status
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GEOLOGY

REGIONAL GEOLOGY

The ORK group covers a portion of Mulligan's Unit 3
(G.S.C. Memoir 326) "typically of unmetamorphosed, dark weathering
sedimentary rocks which are locally hornfelsed and include limestone

and skarn."

This rock series extends to the south east and to the
north west. To the south east Unit 3 rocks include porphyritic vol-
canics and tuffs and have developed strong skarn zones with signif-
icant tin, tungsten, copper and other mineralization.

No volcanic rocks have been jdentified thus far on the
ORK group.




PROPERTY GEQOLOGY MAP I

TABLE OF FORMATIONS

8 Leuco Granite
8(a) Pegmatite

7 Chert
7(a) Chert Pebble Conglomerate

6 Argillite
6(a) Siliceous Argillite

5 Grey-Green Quartzite
5(a) Chert

4 Argillaceous Quartzite

3 Limestone

3(a) Calc Silicate

2 Skarn

1 Argillaceous Quartzite
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Rock Descriptions

1. Argillaceous Quartzite Dark rusty fine grained impure

quartzitic rocks occur below the skarn-limestone horizon.
Exposures are Timited to the waterfall area in the east portion
of the claim group, limited outcrops below the limestone around
the north end of the main central ridge and to the south west of
the property boundary,

These rocks are generally hornfelsed to some extent
with development of biotite and a somewhat purplish color on fresh
fracture. Pyrrhotite occurs as disseminated grains or small blebs.
The biotite and pyrrhotite result in a dark rusty weathered surface.

Within the quartzite sequence at the waterfalls on
ORK 42 two thin horizons of massive pyrrhotite chalcopyrite mineral-
jzation occur. These are apparently about 30 cm thick and conform-
able with the quartzites. Their rusty surface appearance is very
similar to that of the host quartzites.

Minor argillite, sandstone? and greywacke is
interbedded with the more siliceous quartzite.

2. Skarn  Thin beds of skarn have been located along the upper
and lower contacts of the main Timestone horizon. Exposures
are limited in extent and may represent thin, intermittant beds.
Garnet skarns are most common with some development of dark green
(hedenbergite?) skarn. Massive arsenopyrite, some pyrite, pyrrhotite,
chalcopyrite, molybdenite, fluorite and axinite have been observed.




- 11 -

A strong magnetic anomaly occurs on ORK 39 at about
the projected location of the limestone horizon and a piece of massive
magnetite skarn float was found in this locality. It is thought the
magnetic anomaly is due to magnetite skarn.

3. Limestone A prominent horizon of limestone, generally

recrystallized to marble, outcrops around the north slopes
of the main central ridge, south of the tarn lake in the west central
portion of the claim group and to the south west of the property.
Exposures of similar limestone occur north of the main west flowing
creek. These exposures are considered to be parts of a single
limestone horizon.

Additional Timestone occurs to the north east of the
property and may be part of this horizon.

Limestone also occurs near the top of the ridge near
the south east corner of the ORK property. There is some doubt that
this is part of the main limestone horizon.

The limestones are generally white to grey in color
and vary in grain size due to differing effects of recrystallization.

Calc-silicate horizons (3a) occur in the upper portion
of the lTimestone horizon west of the claim group. There are fine

grained, siliceous, pale green rocks.
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4, Argillaceous Quartzite Fine grained, variable composition,

quartzitic sediments form a thick sequence above the main
limestone horizon. These sediments have been termed greywacke, meta
sandstone and quartzite. No distinct marker horizon has been recog-
nized and variation of composition along and across strike causes
confusion in mapping.

In general the rocks are dark grey to brown in color
with varying argillaceous content and with varying development of

biotite and other micas.

5. Grey Green Quartzite This rock is interbedded with unit 4

and is merely a relatively quartz sand rich variation of the

same sequence.

Chert (5a) occurs as lenses, thin interbeds and more
massive fine grained cherty quartzite as variations of the quartzitic

horizons.

These appear to be zones of possible chemical
sedimentation.
6. Argillite This is a black fine grained siltstone to black

sheared graphitic shale. The rock is generally fairly soft,
sometimes pyritic and usually rusty weathering.

Siliceous Argillite (6a) is a harder variety of unit 6 which
may be transitional to units 4 and 5.
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7. Chert 7a Chert Pebble Conglomerate An isolated hump

consisting of chert pebble and quartz conglomerate which
appears highly sheared with elongated pebbles occurs at north end
of the main ridge. During earlier work on the property this had
been assumed to be the lower most horizon exposed. During this
summers work, however, the rock mass was suspected to be either
a fault block or a large landslide mass.

Chert (7) with chert pebble conglomerate (7a) beds
and interbedded argillite occurs at the south end of the main cen-
tral ridge and the current interpretation is that this formation
overlies the exposed sedimentary sequence and that the hump at the
north end of the ridge is a downfaulted portion.

8. Leuco Granite White to grey, fine to medium grained, apli-

tic granite occurs in several small outcrop areas in the west
portion of the claim group. The rock is composed largely of quartz,
white feldspar and varying amounts of mica, mainly muscovite.

Pegmatite dykes (8a) are associated with this gran-
ite and have a similar composition. No rare earth minerals have been
identified although fluorite occurs within and adjacent to intrusive
outcrop areas and an unidentified green fluorescence has been observed
on some specimens.
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Structure

The property is occupied by a thick sequence of
sediments which exhibit moderate to gentle south easterly dips
in the north eastern part of the claim group and gentle south
westerly dips in the western part of the group.

On the high ridge in the south central portion of
the claim, gentle (5°.- 15°) dips appear to outline a local
syncline or basin of small dimension. '

The sedimentary sequence is intruded, apparently
rather passively, by a leucogranite with related pegmatite and
aplite. There may be a slight doming affect from this intrusion
and this may be part of the cause of the apparent anticlinal
structure through the property.

Two sets of faults are indicated by air photo
linears and by moderate offset of sedimentary beds. These are
indicated on Map I Geology and trend N25°E and N60°E.

The N25°E fauit set may be comprised of many more
fractures than have been documented and the abrupt termination of
the main magnetic anomaly on ORK 39 may be due to this type of
faulting.




- 15 -

Mineralization

Disseminated pyrrhotite with rare chalcopyrite is
common within the argillaceous quartzite formations on the property
and is considered an integral part of those rock types.

Fluorite and axinite have been found within intrus-
jves and limestone in the western portion of the property in assoc-
iation with geochemical indications of tin and tungsten although no
zones of mineralization have yet been identified.

Massive arsenopyrite, some pyrite, pyrrhotite and
molybdenite mineralization occurs with small skarn zones on the
north east slopes of the main central ridge. No economic mineral-
ization has been located here.

During 1981 massive sulphide float was located near
the waterfall on ORK 42. A sample of this rock assayed 5.18% copper
and 3.36 oz silver. During 1982 two narrow, apparently conformable
beds of similar pyrrhotite, chalcopyrite mineralization were Tocated
in the outcrop area at the waterfalls. The following assay results
were obtained.

Sample No. Description Cu% in% Sn% Ag oz Au oz
25678C Massive sulphide stringer 2.52 0.11 0.01 .1.70

in quartzite Cpy py pyrr
25679C Chip sample over 6' of 2.80 0.12 <0.01 1.96

cpy py pyrr mineralization
25680C Fioat, cpy pyrr + magnetite 3.48 0.22 <0.0l 2.68 0.010
25681C Massive sulphide stringer 0.57 0.04 <0.01 0.20

in quartzite
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Upstream from the waterfalls a piece of magnetite
garnet skarn was found in the stream bed near the main magnetic
anomaly. A sample of this float assayed 0.01% Cu, 0.13% Sn.
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GEOPHYSICS

Three separate geophysical surveys were conducted
as part of the 1982 program. Work was concentrated primarily on the
ORK 37 - 44 claims staked earlier in the season but two small grids
in the south west portion of the property were covered by magnet-
ometer survey as weill,

A1l syrveys were done by tape and compass for soil
and talus sampling purposes. These grids are not as accurately

established as they should be for geophysical purposes.

Magnetometer Survey Map II

Procedure

A Scintrex MP-2 proton magnetometer was rented for
use on the ORK claim group. Technical data on this magnetometer
type is provided in Appendix I Geophysical Instruments.

Stations were read at 100 foot intervals on Tines
nominally 200 feet apart. A base station was established at the
camp and check readings were taken to correct daily survey results.
During certain periods readings were apparently affected by mag-
netic storms and the survey was delayed until base readings were
stable.

Near the end of the program an attempt was made to
extend the survey north east of the waterfalls area. The instru-
ment, although it gave readings, seemed to be unreliable and those
readings on lines 107E to 113E should be disregarded.
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A standard value of 58,000 gammas was subtracted from
all total field readings before plotting.

Results
Magnetometer results are shown on Map II. These
results have been contoured and several anomalous areas are indicated.

On lines 75E to about 81E values range generally above
200 gammas to a high.of about 400 gammas which is assumed to be a
general background level due to disseminated pyrrhotite in the quartz-
itic sediments. To the east of this area values are somewhat lower
ranging from about 50 to 200 gammas which is thought to represent a
general Tower background over varying depths of glacial till and
moraine in the valley bottom.

Lines 83E, 85E and 87E were extended north across the
exposed skarn horizon and approximately over the assumed trend of the
limestone horizon. Values range from 294 to 520 gammas, well above
general background but not indicative of any distinct anomaly based
on present knowledge.

On lines 93E and 95E at 36N to 38N a magnetic anomaly
occurs which is entirely covered by overburden. This anomaly is open
to the east. It may be related to the limestone-skarn horizon out-
cropping on the Newmont MINDY claims.

On Tine 89E at 49N a small positive anomaly occurs
which is assumed to be related to the larger positive anomaly
extending from about 92E to 96E and 48N to 53N. The main anomaly
here is relatively intense reaching a peak of 6831 gammas.
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North south profiles across this main anomaly are
shown on Figures 5 and 6 together with the MaxMin EM profiles.

A magnetic body is indicated with a moderate south
dip which is assumed to be a magnetite skarn horizon based on the
finding of a piece of magnetite float in the vicinity plus the
existence of magnetite skarn on the MINDY claims to the east.

On lines 99E to 105E from 58N to 62N a more linear
positive magnetometef anomaly peaks at 727 gammas where pyrrhotite
chalcopyrite mineralization of significant grade outcrops in the
waterfall area. This anomaly appears to be cut off to the west
while to the east magnetometer readings on lines 107E to 115E are
considered unreliable.

A relative magnetic high occurs at 115E to 121E from
60N to 64N. This latter magnetic high together with a smaller one
centered at 117E, 68N are beyond the east boundary of the present
property in the vicinity of Timestone and skarn outcrops. (See Map I)

Interpretation & Recommendations

The relative magnetic highs associated with limestone
and small skarn zones centred at 85E, 68N and 115 E, 62N may be due
to skarn development associated with the carbonate horizon. Addit-
jonal magnetic surveying is required and should be done on a more
carefully controlled grid. No precise target is defined at present.

The strong magnetic high at 95E, 52N is probably due
to magnetite skarn. The rolling till surface in the area suggests
possibly deep overburden but the sharp 6800 gamma peak and discovery
of a piece of magnetite float indicate this anomaly may be
locally close to surface. The anomaly appears to be terminated
abruptly to east and west and this may be due to faulting at N25°E.
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The smaller anomaly at 95E 37N is in the general
vicinity of limestone mapped to the east on the MINDY claims. In
the absence of other information and incomplete magnetometer cover-
age it is assumed this zone is related to a carbonate horizon.

The anomaly at T103E 61N occurs in the outcrop area
at the waterfalls and is stratigraphically lower than the anomalies
to the east and west associated with skarn and the carbonate horizon.
Thin beds of pyrrhotite chalcopyrite mineralization are found in out-
crop and this mineralization is presumed to be the cause of the
anomaly. Additional magnetometer surveying to the east is recommended
before drilling. The anomaly appears to be terminated to the west,
probably by faulting.

Magnetometer Results on Small Grids

Two small grids were established, one at 2E, OON and
the other at 41E, 10N on which magnetometer readings were taken.
Location of these grids is shown on Map I and results are shown on
Figures 3 and 4.

On the 2E, OON grid no anomalous magnetic readings were
obtained.

On the 41E, 10N grid no distinct anomaly was located
but a general north east trend to slightly higher than background
values corresponds in a general way with moderately anomalous zinc
values and spotty tin and tungsten values in soil samples.
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VLF - EM (EM-16) SURVEY MAP III

Method

A Ronka EM-16 was used to take dip angle and quad-
rature readings. The operating crew found that signals were
relatively weak and difficult to read. They increased the station
interval from 100 feet to 200 feet and, as a result, it is felt the
survey results are not as precise as they should be. Some readings,
as at 87t 54N, were not taken for the Maine station as signals
were too weak and noisy.

Dip angle data for Seattle station have been treated
using the "Fraser filter" and the positive results are contoured.
Description of this filter method is included in Appendix I.

Results

The contoured EM-16 filtered results have a tendency
to outline north east trends. Three of these, which pass through
relative magnetic lows, are indicated by straight trend Tines. The
similar north east trend along the east edge of the data may be due
to similar trends or may be an edge effect due to incomplete data
to the east.

Several positive contour areas correspond with relative
magnetic highs as listed below: -

(a) at 85E, 68N the EM-16 40° contour corresponds to a local magnetic
high. The overall trend of the 20° contour however trends north
east in Tine with the trend line through 78E 50N.

(b) at 115 E 68N the EM-16 20° contour corresponds generally with a
small positive magnetic anomaly in the vicinity of limestone and
small skarn outcrops. The EM-16 data does not extend south
sufficiently‘to provide contours over the magnetic high at 115E
62N.
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At 95E 52N the strong magnetic high does not appear to be
conductive to the EM-16 frequencies. The magnetically anom-
alous area forms an EM-16 low surrounded by the 0° EM-16
contour and flanked to the west by two strong north east
trends.

The small magnetic anomaly at 95E, 37N is reflected by a
strong EM-16 anomaly with filter values to 71°, A general
westward trend of EM-16 contours follows, and extends beyond,
a similarly oriented weak magnetic trend. This correlation
of magnetic and EM-16 values is more similar to correlation
over sulphides in the waterfall area or to weaker correlat-
jons in the limestone-skarn areas in the extreme north east
and north west areas of the survey, than to the strong mag-
netic, weak EM-16, effects at 95E 52N.

At 103E 61N the EM-16 filtered contour values correspond
relatively well with the magnetic anomaly over the sulphide
outcrop area.

At 85E, 53N an EM-16 filter anomaly corresponds to a weak
magnetic trend and may be similar in relationship to the
east west trends along 34N - 36N but may also be due to a
possible north east trend through the contoured values at
81E 44N.
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Interpretation

The EM-16 filter contours indicated by north east
trend lines are presumed to be due to faulting associated with the
N25°E fault set. It is likely the high values at 85E, 36N are part
of one of these trends.

The EM-16 filter anomalies at 85E, 68N; 115E, 68N;
95E, 37N and possibly 85E 53M appear to be related to Timestone-
skarn horizons. The first two are modified by north east trending
contours which may be related to north east faulting.

The moderate EM-16 anomaly at 103E 61N is probably
due to sulphide mineralization. The anomaly is open to the east
and further surveying should be done. To the west the high values
on line 97E may be due to continuation of the northeast trend line
thought to be due to faulting.

No EM-16 anomaly is indicated over the main strong
magnetic anomaly which is presumed therefore to be due to non con-

ductive material,




- 26 -

MAX MIN EM SURVEY  MAPS IV V VI VII

Procedure

The original massive sulphide float found on what is
now ORK 42 was strongly conductive as well as being magnetic. A
Max Min II instrument was rented for a short period and a survey was
conducted along the grid lines previously established in the main
valley bottom.

The initial survey was conducted with 50 metre spacing
using 444 and 1777 Hz frequencies in an attempt to get as much detail
as possible on the assumption that overburden was shallow.

Four Tines were repeated at the same frequencies using
150 metre spacing when the initial survey failed to show the expected
typical conductors.

Results

The readings collected at 50 and 150 metre cable
spacings are plotted on Maps IV V VI and VII. No significant anomaly
is indicated in the outcrop area at the waterfalls where sulphide
mineralization is present.

The four lines at 150 metre spacing lie west of the
waterfall sulphide zone and therefore do not test it. They do,
however, cross the main strongly magnetic anomaly and two relatively
short broad conductive areas are indicated. These 1lines are plotted
as profiles in greater detail on Figures 5 and 6. The two conductive
zones lie on the north and south flanks of the magnetic anomaly with
only very weak conductive indications extending to lines 91E and 97E.
The conductive zones trend nearly east west.

No significant conductive zone occurs over the small
magnetic anomaly at 95E, 38N.
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Interpretation

Detailed plotting of the tilt angles measured by the
field crew indicate a consistant over estimation of the topographic
slopes when plotted against actual topographic contours. This would
result in tilts applied to the MAX MIN transmitter and receiver too
great for the actual topography. It is possible this has contributed,
along with the moderate south dip of the formation, to failure to
locate a conductor in the vicinity of mineralization at the waterfalls.
It is also possible that the more massive sulphides do not extend over
sufficient area to provide an adequate conductor. The magnetic and
EM-16 results however indicate lateral extent sufficient for a cond-
uctor.

Testing by ohm-meter of a piece of the magnetite float
thought to be from the main magnetic anomaly with flanking MAX MIN
conductors indicates it to be moderately conductive. The EM cond-
uctors then do not necessarily indicate sulphide zones on the flanks
of the magnetite although some sulphide mineralization may be present.
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GEOCHEMISTRY

Map VIII illustrates geochemical values obtained for
copper, zinc, tin and tungsten over the grid area on ORK 37 - 44,
Data sheets supplied by the field crew are included in this report
as Appendix II.

Procedure

Tape and compass lines were run to establish a north
oriented grid. Samples were taken of available material at 200 foot
station spacing. On lines 75E to 83E much of the material sampled
was primarily talus fines with poorly developed soil. Over the
remainder of the grid soil was collected primarily from a poorly
developed 'B' horizon. Data sheets for these samples are included
in this report as Appendix II. In some places samples were missed
due to the coarse rocky nature of the material available.

Results and Interpretation

In general only low values were obtained for the four
elements analysed.

In the case of tungsten isolated values of 45, 68 and
175 ppm occur with scattered values from 10 to 22 ppm in several areas.
No significantly anomalous zone occurs. The values obtained are in
the limestone skarn area on the east boundary and to the south of the
skarn mapped in the west central portion of the grid.

Tin values of 5 to 13 ppm occur near the east boundary
limestone-skarn area but no other significant values occur.

Zinc and copper values are contoured at 100 ppm out-
1ining nearly coincident zones in the talus areas on the west side of
the grid. To the north in line 85E the few samples taken show simil-
arly slightly anomalous values.
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No indication is given in the soil results of the
mineralization outcropping in the waterfalls area.

Zinc values, with a high of 480 ppm, are contoured
at 100 ppm in the north east portion of the grid. Those values
have no appreciable copper accompaniment and are quite widely dis-
persed with no definitely anomalous zone. Again this in in the
limestone-skarn area.

Over most of the valley area, and covering the
geophysical anomalies, no geochemical anomalies are found. It is
assumed this is due to poor soil development overlying widespread,
moderately deep glacial till and moraine.

Geochemical Results on Small Grids

Two small grids were established, one at 2E, ON and
the other at 41E, 10N. Soil sampling was done at 200 foot intervals
on these grids and results are shown on Figures 7 and 8.

No anomalous values were obtained on the 2E, ON grid.

On the 41E, 10N grid moderately anomalous (110 to 575
ppm) zinc values were obtained which trend north east in a zone gen-
erally coincident with the magnetic trend in this area. See
Figures 4 and 8.

Associated with this zinc anomaly are scattered tung-
sten values ranging from 4 to 100 ppm and a few tin values ranging
from 5 to 320 ppm. No zone of mineralization is known but fluorite
occurs in limestone and granitic intrusives in the area.
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RECOMMENDATIONS

Indications of mineralization occur principally in
the eastern portion of the property which is largely overburden
covered. The following recommendations are made to investigate
these indications further: -

(1) the soil sample-magnetometer grid should be extended north
and north west to the north boundary of the claims;

(2) if open ground exists to the east between the existing ORK and
MINDY claims this ground should be staked and the magnetometer
and soil surveys extended to cover that ground;

(3) detailed geological mapping of outcrops should be done at
1:2500 scale or better in the grid area with location of float
mineralization to be recorded;

(4) three 65 metre drill holes should be drilled within the magnetic
anomaly at the waterfalls massive sulphide Tocation to test the
eastward and down dip extension of the sulphide occurrences;

(5) two (or more) 120 metre drill holes should be drilled within
the main magnetic anomaly to test the magnetic anomaly itself
and the apparently related conductive zones. To the east, on
the MINDY claims, Newmont have encountered substantial tin
mineralization as tin borates in magnetite skarn.

(6) One 100 metre? drill hole should test the magnetic anomaly
north east of the tarn lake at the south end of the grid.
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It is recommended this drilling be done using a
hydra-wink dri111 with BQ core to reduce mobilization and moving
costs. Total overall cost of this recommended program is expected
to be: -

6 holes totalling 535 metres of drilling at $245/metre = $131,000

Respectfully submitted
J.C. Stephen Explorations Ltd.

J.C. Stephen
JCS/ms



SALARIES
Name
R. Campbell

M. Webster
. Silins

. Candy

. Kay

N
A
B. Lawson
S
J.C. Stephen

- 34 -

ORK CLAIM GROUP

STATEMENT OF EXPENDITURES

Rate

10-duly 8 $1800+15%

Position Dates
Geologist June
July 23-Jduly 29
Sr. Asst. June 10-July 8
Assistant June 21-Jduly 8
Assistant June 21-duly 8
Geoph. Oper. July 23-July 29
Assistant July 23-July 29
July 2, 28

MAGNETOMETER RENTAL MP-2 SCINTREX

20 days @ $14.

PREPARATION OF BASE MAP

GEOCHEMISTRY

(MCELHANEY SURVEYS)

350 Soils for Sn W Cu Zn @ $10.15
26 Rock for Cu Sn @ $5.65
20 Rock for SN Cu Ag Au @ $11.40

MAX MIN EM RENTAL LG WHITE & ASSOCIATES

6 days @ $110.

FOOD AND CAMP SUPPLIES

117 Man Days @ $15.00

1800+15%
1400+15%
1200+15%
1750+15%
1750+15%
150/ day

Amount

$2484.

2001.
966.
828.
469.
469.

~300.

$3552.
147.
228.

$7,517.00

280.00

2,500.00

3,927.00

660.00

1,755.00
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HELICOPTER ~ KEYSTONE HELICOPTERS, ATLIN

Airbill no. Date Hours prorated
003239 June 10 2.5
003721 June 21 1.4
003682 July 9 1.4
003769 July 23 1.4
003884 July 29 1.4

8.1 hrs @ $500.
$ 4,050.00
$20,689.00
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GEOPHYSICAL INSTRUMENTS




MAGNETOMETERS

Instrument Use

The common types of portable magnetometers in use
today are fluxgate, proton precession, Schmidt field
balance, dip needle and other special purpose instru-
ments. Field balances and dip needles ar2 mechanical
devices comprised of pivoted magnets measuring vertical
or horizontal intensity or field direction, and are not
much used today being replaced by the more sensitive
and less cumbersome fluxgate and proton magneto-
meters. Portable fluxgate magnetometers employ a satur-
able core sensor held in a vertical direction to measuie
vertical intensity with an effective sensitivity on the order
ot several gammas. Fluxgate magnetometers, too, are
slowly being replaced by the proton magnetometer
which has greater senstitivity (1 gamma or better), abso-
lute accuracy, no moving parts, and measures totat field
imensity with freedormn from orientation errors. For rea-
sons ol its increasing utilization and because many
applications require these features, the proton magne-
tometer will be the principal instrument under discussion
in the Manual. Much of the Manual frcm Chapters H
through IX nevertheless applies to vertical component
flux gate magnetemeters as well. Anomaly signatures at
high latitudes (magnetic dip 70° or greater) are practically
identical for the two instruments; at other latitudes they
differ significantly.

Proton ‘Magnetometer

The proton precession magnectometer is so named
because it utilizes the precession of spinming protons or
nuclei of the hydrogen atom in a sample of hydrocarbon
fluid to measure the total magnetic intensity. The spin-
ning protons in a sample of water, kerosene, alcoho!,
etc., behave as small, spinning magnetic dipoles. Those
magnets are temporarily aligned or polarized by apph-
cation of a uniform magnetic field generated by a current
‘in a coil of wire. When tha current is remaved, the spin
of the protons causes them to precess about the direc-
tion of the ambient or earth’'s magnetic field, much as a
spinning top precesses about the qgravity field. The pre-
cessing pratons then generate a small signal in the same
coil used to polarize them, a signal whose frequency 1

F = 50,000 GAMMAS

—,

\

[F +711 « 50.006 GAMMAS
IRESULTANT TOTAL FILLD)

Figure 1

(UNDISTURBED TOTAL FIELD)

precisely proportional to the total magnetic field intensity
and independent of the orientation of the coil, i.e., sensor
of the magnetometer. The proportionality constant which
refates frequency to field intensity is a well known atomic
constant: the gyromagnetic ratio of the proton. The pre-
cession frequency, typically 2000 Hz, is measured by
modern digital counters as the absolute value of the
total magnetic field intensity with an accuracy of 1 gam-
ma, and in special cases 0.1 gamma, in the earth’s field
of approximately 50,000 gammas.

Total Field Measurement

The total magnetic field intensity, as measured by a
proton magnetometer, is a scalar measurement, or simply
the magnitude of the earth's field vector independent of
its direction. The measurement can-be expressed as in
Figure 1a as sirmply the length of the earth’s field vector,
F, shown here to be 50,000 gammas. A local perturba-

.l..y;,._l

[,.

- 50,000 GAMMAS

TOTAL FIELD

Frgure la.

tion, T. of 10 gammas, as might'be measured in any of
the apptlications discussed herein, is shown in Figure 1b
as a vector of arbitrary direction. This disturbance vector
adds to the undisturbed tield in the usual manner of
vector addition as shown in Figure /b, paying special
notice 1o how the figure would actually appear if both
the 50,000 and 10 gamma vectors were drawn to scale
i is clear trom the figure, then, that since the proton
magnetometer measures only the magnitude ot the
resultant vector whose direction 1s almost exactly parailel

i 10 GAMMAS
{(LOCAL DISTURBANCE)
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to the undisturbed total field vector, that which is mea-
sured is very nearly the component of the disturbance
vector in the direction of the original undisturbed total
tield, or where

|F- tTi=F 'rcompFT

where JE] 2T

Such conditions are aimost always valid except in the
near field of large steel objects or in the vicinity of iron
ore deposits or certain ultrabasic rocks which produce
anomalies larger than 10,000 gammas. Thus, the change
in total field, A F = compgT, i.e., the component of the

anomalous field, T, in the direction of F. (Except where
noted, comp T will be referred to simply as the anomaly

T.) The proton precession magnetometer, for small per-
turbations, can therefore be considered to be an earth’s-
tield-determined component magnetometer.

This property ot measuring this scalar magnitude of the
field, otherwise called total field intensity, is very signifi-
cant with respect to the asymmetric signatures of anom-
alies, interpretation of anomalies, and in various special
applications. Furthermore, the fact that what is measured
is independent of the orientation of the sensor, allows
the magnetometer to be operated without attention to
orientation or leveling such as woulid be the case with

MP -2 Portable Pioton Precession
Magnetoineter

Phe ME 2 eopecnlde coes gt peston pre
cosaan agnelometen o el sorvey o biee
stationrose Phe oplineed desigi of senser i
ORIy teanep e e 0 OIS Conpae
Povsreandldbei o vory bt veoabt, fow |w';w gl
LSt el nns b rehnble macgetonebes

When tha M 2 features are cornpared point-tor

point with competing magnatometers, the Scin

Features tiex product s band to beat

1 gamma sensivity and accuracy over range of
20,000 0 100,000 ganunas,

Operdtes in very hugh gradients, 1o 5000 gaminias
permeter

Weighs only 3.7 kg,
Up to 25060 readings from only 8 1 cells,

Bva(tety pack ssolated from electrenics for corro
sion protection.

Battery pack easily extended for winter use,

Light emitting ciode digital display, with complete
test feature.

Reads out in only 3.7 seconds.

Unique no-glate polanzed reflector permits easy
reading in brght sunlight,

lndic’amr tght warning of excessive gradient,
ambient noise or electronic faiiure.

Digttal readout of battery voltage.

Rugged alt metal housing for rough field use at
all temperatures.

Automatic recyciing or external irigger features
permit ready convorsion (e base stalion use i
the MBS-2 model

a fluxgate magnetometer on the mobile piatform of a
person, vehicle, or aircraft. The only limitation of such
a scalar measurement, albeit a minor one, is the fact
that the component of the anomalous field which is
measured is not normally under the control of the ob-
server, but rather at the whim of the local direction of
the earth’s magnetic field.

Limitations of a Proton Magnetometer

The proton magnetometer has no moving parts, produces
an absolute and relatively high resolution measurement
of the field and usually displays the measurement in the
form of an unambiguous digital lighted readout. Several
operational restrictions exist, however, which may be of
concern under special field conditions. First, the proton
precession signal is sharply degraded in the presence of
a large magnetic field gradient greater than 200 gammas
per foot (approximately 600 gammas per meter). Also,
the signal amplitude from the sensor is on the order of
microvolts and must be measured to an accuracy of
0.04 Hz of the precession frequency of several thousand
Hz. This small signal can be rendered immeasurable
by the effects of nearby alternating current electrical
power sources. For these two reasons, a proton mag-
netometer cannot usually be operated within the con-
fines of a typrcal building. Developments and procedures
are presented which minimize these effects for the appli-
cations to be described in the Manual




GEOPHYSICS / METHODS AND DATA

VLF-EM Data Processing

D. C. FRASER, Chief Geophysicist,
Geophysical Engineering and Surveys Limited,
(Keevil Mining Group Limited),

Toronto, Ontario

ARSTRACT

Geophysical Engincering and Surveys Limited of the
Keevil Mining Group have routinely conducted ground
surveys with VLI-EM receivers for the past two years,
Both Crone’s Radem and Ronka’s EM16 have been used.

VLI-IEM dip-angle data often yield eomplex patterns
which require considerable study for a proper interpre-
tation. A method was developed whick allows field oper-
ators to transform the noncontonrable dip angles into
contourable data, producing conductor patierns which arve
immediately apparent to exploration perronnel untrained
in VLF-EM interpretation,

VLIF-EM contoured data generally peak very close to
the top of a conductor, thereby allowing drill holes to be
spotted accurately. However, the data generally should not
he used alone to select drill targets because structures
may he sufficiently conductive to yickd strong anomalics.
Thus, magnetic and/or vertical-loap I'M corrvelations may
be considered as necessary eriteria for drilling,

VLF-EM surveys can replace Ii’® smurveys in certain
environments, For example, the Restigouche orebody in the
Bathurst camp of New Brunswick yielded a VLF.-EM
anomaly as distinet as that obtained by 11°, although the
body did not respond to verticai- or horizontal-loop EM,
However, the cupriferous breeeia pipes of the Tribar mine
near Batchawana, Ontario yield strong YP anomalies but
not VLE-EM anomalies, illustrating that disseminated ore
targets should be soupght with 1P rather than with VLI-EM.

INTRODUCTION

A METHOD HAS BEEN DESCRIBED ( Fraser, 1969) which
enables comewhat  noisy. noncoptourable  dip-angle
datic to be transformed into less noisy, contourabie
datn This dida processing is performed routinely by
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the University of New Brunswick
and, in 1966, a Ph.D). degree in geo-
phiysics at the University of Califor-
nii at Berkeley. He has performed
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extent in mapping condactivity inhomogeneities, first with
ground equipment as o thesis problem, and then with
airhorne equipment in collaboration with Barringer Re-
search Limited.

Dr. Fraser has worked for several petroleum and min-
mg companies and currently is chief geophysicist of Geo-
physical Engineering & Surveys Limited, a member of
the Society of Kxplovation Geophysicists and of the CIM,
and a past president of the Canadian Exploration Geo-
physical Society.
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Filter theory, Contouring.

CIM TRANSACTIONS: Vol. LXXIV, pp. 11-18, 1571,
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field personnel, and simply involves additions and sub-
tractions.

RBoth magnetic and VLF-EM data can be collected
by a single individual as part of a ground evaluation
program. The VLF-EM method can provide contour
maps which may be as useful to exploration geologisis
as magnetic maps. The key to the usefulness, how-
ever, lies in the data processing, because raw dip-
angle data frecquently are more confusing than eluci-
dating. This point is illustrated in Figure 1, which
presents dip-angle data from the Temagami mine in
Ontarie. Clearly, the complex pattern requires some
thought for proper interpretation. Conversely, Fig-
ure 2 provides a condusctor pattern which is immediat-
ely appaveit even to those untr&ined in VLF-EM in-
terpretation. It is obtained from the data of Figure 1,
using the method described in the Appendix. The con-
toured units are expressed in degrees. Only the posi-
tive quantities are contoured.
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FIGURE 1 - Dip-angle VLI-EM data in (h("\i('inity. of
the Temagami mine. The arrow defines the primary ficld
direction from the transmitter at Seattle, Washington
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FIELD EXAMPLES

The following field examples were chosen to illus-
trate the three primary uses to which VLF-EM has
been applied by Geophysical Engineering and Surveys
Limited.

General Prospecting

General prospecting or ground evaluation provides
the most common use for VLF-EM. Ground often is
obtained which requires only a general approach to
exploration, as when there is insufficient genlogieal
information regarding the specific target sought, In
such cases, magnelic and VLE-EM surveys arc rou-
tinely performed without the guidance of a geophysi-
cist, VLI-IEM conductory arve tested by short travers-
es with vertical-loop M. The anomaly patterns gen-
erally are sufficiently ciear so that mapping, trench-
ing, drilling or abandoument will be decided without
consulting a geophysicist. Exceptions can oceur when
patterns become complex, R

Figure 8 illustrates a survey in which two strong
VLF-EM conducturs were obtained. The southern ano-
maly has vertical-loop KM correlation and the north-
ern one does not. The VLF-EM anomaly with vertical-
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FIGURE 3 — Contoured VLF-EM in degrees and vertical-
loop EM profiles (1,200 hz) from a property evaluation
survey in the Uchi Lake area.
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FIGURE 5 - Gradient-array IP chargeability in milli-
seconds over the Restigouche orebody, for comparison
with the VLF-IIM data of Figure 4.
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loop correlation also coincides with a magnetic ano-
maly, and probably is due to magnetic sulphides. It
will be drilled shortly. The other equally strong VLF-
EM anomaly without vertical-loop correlation does not
parallel the magnetic patterns, and probably is due
to a fault.

In Place of 1P

There are certain environments where VLF-EM
can be used as an alternate to IP. These ure the en-
vironments characterized by massive or heavily disse-
minated sulphides which occur within 300 feet of sur-
face and yet do not respond to conventional EM. IP
was considered to be the most suitable geophysical
method for the detection of such bodies (Hallof, 1967).
However, it is well worth testing VLICKM in these
environments because of the very substantial cest
savings that result if the method is respoansive. Ag an.
example, Figure 4 illusirates a VLI-EM survey over
the Restigouche orebody in the Bathurst area of New
Brunswick., Figure 5, showing IP chargeability con-
tours, allows a comparison to be made of the relative
merits of 1P and VLI-EM for this type of mineral-
ization. The Restigonche body did not respond to ver-
tical- or horizontal-loop KM because of the high spha-
lerite content of the massive sulphides.

FIGURE 4 — Contoured VLF-EM in degrees from'the
Restigouche orebody, illustrating that the method is a
viable alternate to IF in this environment (cf. Figure 5).
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FIGURE 6 — Contoured VLF-EM in degrees from a fault-
mapping survey in the Cobalt arca.



Other environments  deseribed in Tallof (1967}
would not be as amenable to the use of VLF-EM in
place of IP. A truly disseminated copper deposit will
not provide a VLI-EM anomaly but will yield a large
1P effect, as was found to be the case for the breccia
pipes of the Tribag mine near Batchawana, Ontario,

Structural Interpretation

Inasmuch as VLI-EM responds well to structuves,
the method has been applied to the mapping of faults.
An example is shown in Fignure 6, which depicts a
portion of a survey in the Cobalt area of Ontario. The
property was a silver prospect where the veina were
postulated to be associated with faults, VLIF-IKM ap-
peared to be the most reasonable geophysical method
available to aid in tracing these faults. Considerable
drilling has been done on this property, nnd the fault
interpretation was verified.

Figure 2 itlustrates that faults can be as conductive
to VLE-KEM a3 massive pyrite. In this Temagami
example, the faults contain a hrecciated matrix with
some hematite cementing, They vield a strong 1P
anomaly, but are non-conductive to conventional EM.

DEPTH OF EXPLORATION

The relatively high transmitted frequency of ap-
proximately 20,000 hz severely limits the depth of
exploration in areas of conductive overburden. As an
example, penetration of the 100 to 200 fect of clay
in the Timming area often is not achieved.

In regions where the overburden has a less exeep-
tional conductivity, such as the Bathurst avea, depth
of exploration generally i3 limited to about 300 feet.
This depth wus predicted from model curves in Fraser
(1969), and appears to be true in practice, as over the
Restigouche deposit (Figure 4).

CONCLUDING REMARKS

VLFE-EM surveys are exceptionally easy to perform,
but the dip-angle data may be exceedingly difficult
to interpret correctly. This latter point has produced
unfavourable commenta regarding the utility of VLF-
EM as a prospecting tool. The data-processing method
used to transform somewhat noisy, noncontourable
dip angles into less noisy, contourable data greatly
increases the value of VLF-EM surveys.

The cfficiency of data flow is significantly in-
creased in the case of an active mining company per-
forming such surveys in large quantities. This is be-
cause the contoured maps may be used directly by
geologists in charge of their various projects, rather
than requiring a geophysicist to study each dip-angle
map.

Contoured VLI-EM maps form a useful complement
to magnetic maps. The survey and data-processing cost
is similar to that for a hand-held fluxgate magneto-
meter.

For general exploration in the Shield, VLF-EM con-
ductors generally should be tested with vertical-loop
EM to separate massive sulphides (and graphite) from
conductive structures. As such structures can be
mapped with VLI-EM, this provides another use for
the method. Further, some massive and heavily disse-
minated sulphides, which do not respond to conven-
tional. EM, will yvield VLF-EM anomalies as distinct

48 those obtained by IP. These three uses of VLF-EM,
e, for general prospecting, mapping of structures
and as a judicious alternate to IP, form our primary
applications ¢f VLF-EM to property evaluation.

APPENDIX

The Data-Processing Technique

THE DATA-PROCESSING TECHNIQUE i described in de-
tail by Fraser (1969), where it is also discussed in
terms of filter theory*. The method is very simple to
apply, as is shown by the example of Figure ?. This
figure illustrates that the contourable quantity is the
sum of the values at two adjacent stations minus the
sum at the next two adjacent stations. The above-
referenced paper presenty a tabulation method soited
to the processing of this dip-angle data. The calcula-
tions are performed in the field by the instrument
operators.
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MGURE 7 — Example of the data processing caleulations,
illestrating that the contoured quantities are obtained
simply from additions and subiractions performed on the
dip angles.

A DbO-foot stuation interval is recommended to avoid
the problem of near-surface conductors appearing as
deeper eonductors, as could occur if the station spac-
ing was larger. In actual practice, data are collected
at 100-foot intervals, with 50-foot readings being tak-
en where anomalies oceur. Later,  50-foot arti-
ficial data are interpolated in non-anomalous areas
prior to performing the calculations. This procedure
avoids some confusion in the contour patterns which
would result from near-surface ‘geological noise’.

Normally, only the positive values are contoured,
because the negative quantities generally represent
anomaly flanks. Consequently, the inclusion of nega-
tive contours would serve only to confuse the conduc-
tor patterns. However, if a backward crossover was
produced by a geological source, an crroneous inter-
pretation of the contour map and the dip-angle pro-
files would result. To date, such a crossover has not
heen recognized on the predeminantly in-phase dip-
angle data.

REFERENCES

Fraser, D. C., (1969), Contouring of VLF-EM Data; Gco-
physics, Vol. 34, pp. 958-967, _ )
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*The technique is analogous to passing the dip-angle data

through a bandpass filter which (1) completely removes
DC bias and greatly attenuates long wave lengths, (2)
completely removes Nyquist frequency noise, (3) phase-
shifts all frequencies by 90 degrees and (4) has the
bandpass centered at a wave length of five times the
station spacing.
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STATEMENT OF QUALIFICATIONS

I, Robert W. Campbell, am a student in the Honors Bachelor
of Science Program at Laurentian University, Sudbury, Ontario.

I have the following employment experience: -

May - Sept. 1981 Geological Assistant with J.C. Stephen Explorations
Ltd., employed on a tin skarn project in the Swift
River, Yukon area.

June - Sept. 1982 Party chief with J.C. Stephen Explorations Ltd.,
employed on a skarn exploration and property devel-
opment program in the Swift River - Teslin Yukon
area.

September 1982 R.W. Campbell



Academic
1950
1950-1951

STATEMENT OF QUALIFICATIONS

J.C. STEPHEN

Associate Member British Institute Engineering Technology
One year Geology University of Alberta

Experience Summary

1947~1955

1955-1959

1959-1961

1962-1968

1968-1976

Development and production experience in engineering and geology
at Central Pafricia Gold Mines, Eldorado Mining and Refining,
Madsen Gold Mines, Hasaga Gold Mines, Pickle Crow Gold Mines

as Surveyor, Assistant to the Engineer, Geologist.

Regional exploration experience with Pickle Crow Gold Mines,
Combined Developments Ltd., R.G. Crosby and Associates, Jay-Kay
Syndicate as Field Geologist.

Municipal construction including monolithic concrete tunnels as
Senior Inspector.

Regional exploration with Mastodon Highland Bell Mines as field
geologist,

Regional exploration with Bacon and Crowhurst Ltd., as super-

visor of exploration syndicates.

1977-Present President J.C. Stephen Explorations Ltd.

Manager D.C. Syndicate (Dome, Cominco)

Manager Target Project (Dome Exploration)

Manager B.C. Gold Syndicate (Newmont, McIntyre, Canada Tungsten)
Manager Newex Syndicate (Newmont, Lornex)

During June and July 1982 I was responsible for supervision of

the field crew on ORK 1 - 44 and prepared this report from the data collected.

September 10, 1982

JZZZLZ\\
J.C. Stephe
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