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INTRODUCTION

Giant Explorations Limited (N.P.L.) and Mascot
Copper Mines Limited (N.P.L.) are carrying out mineral
exploration in a area centered on 0ld Settler Mountain
northwest of Hope, B.C.

The property consists of 346 claims; bounded on the
west by Harrison Lake, on the south by Bear Creek, and to the
north.by Cogburn Creek. The Fraser river lies 6 miles east.

Exploration work during the years 1970 - 1973
disclosed a number of zones on the property which deserved
mofe detailed exploration. One such zone, termed Area -6,
was examined utilising grid lines for control.

In the interval 1970 - 1971, geologic and
topographic maps were prepared for Area -6, and magnetic and

geochemical surveys were undertaken. In 1971, a modest drilling
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program, employing an x~ray machine, was initiated to test
outcroppings of mineralized pyroxenite. The latter work
encountered low~grade nickel-copper mineralization in a zone which
has not yet been fully delinéated.

During the 1975 season, additional lines were cut
on the Area -6 grid over the most favorable ground, and an
electromagnetic survey was carried out during the period

June 9th to June 13th, 1975.

PROPERTY - LOCATION & ACCESS (MAPS 6 - S - 1 & 2)

The claims on which the survey was performed are
located near the junction of Daioff and Talc creeks, approximately
6 miles south-southeast from the logging community of Bear
Creek.

A logging road originating near the Bear Creek camp
para}lels Talc Creek up to the junction with Daioff Creek;
however, the road is not being currently used and a considerable
portion has sloughed into Talec Creek.

In order to carry out the 1975 geophysical work, it
wés necessary to bring in a crew and camp equipment by helicopter,

The claims on which the electromaghetic survey took

place are:

Claim Record No. Anniversary Date
Ni 256 22023 ° . July 25

Ni 258 22025 July 25

Ni 263 (FR) 27174, October 21

Ni 717 (FR) 27176 October 21
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GENERAL GEQOLOGY

The Talc Creek - Daioff Creek junction is an
area in which strong faulting has occurred such that rather
diverse rock types have been placed in close proximity. A body
of biotite gquartz-diorite occurs immediately to the northeast
of the junction, an alteréd basic intrusive is situated a short
distance southwest, and a mineralised, altered, pyroxenite
underlies Areé -6, which is less than a claim—iength to the

southeast.

AREA -6 GEOLOGY (MAP 6 - S - 04)

Area -6 straddles the nose of a spur which runs west
from 0ld Settler Mountain. The north side and nose‘of this
ridge is underlain by a uralitized pyroxenite in fault contact
with metasediments to the east. Peridotite occurs on the
souﬁhern flank of the ridge.

The northern part of Area -6 is transected by
northwest and northeast trending joint and fault systems with
attendant uralitic alteration. There is a gooq correlation
between the extent of uralitic alteration in the pyroxenite,
and the abundance of sulfides, consisting mainly of pyrite

and pyrrhotite, accompanied by minor amounts of chalcopyrite.
The peridotite in Area -6 contains small blebs and seams of

magnetite; however, the rock contains few, if any, visible sulfides.
....4



Diamond drilling has demonstrated the presence of
disseminated sulfides and altered pyroxenite at depth:
nevertheless, no massive sulfides have been encountered, nor

have the boundaries of the favorable zone been delineated.

SURVEY GRID (2.8 line miles, Map 6-5-03)

Two hew base lines, A and B, were established in the
northeastern part of Area 6 as shown in color on Drawing
No. 6-5-03, with east-west cross lines at ¥ 50' intervals in
the northern part, and f 100° intervals in-the southern part.
Use was made of existing lines from the old 1971 geologic
grid (400' spacing) whenever possible, and its numbering system,
in large part, retained.

The grid has a five digit number to designate each
station. The first digit represents the area number; the
next two, the line number: aﬁd the last two, its distance
from the original Qase line. For example, 6-23-27 defines
arstation in Area 6 on cross line 23 and situated 2700 feet west
of the original.baée line. Due to steep cliffs occurring
at the nose of the spur, a number of the 1971 cross lines
were not straight and new cross lines with numbering

inconsistent with the old were put in to cover open

ground (e.g., line 56).
) esesD
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ELECTROMAGNETIC SURVEY (4 line miles, Map 6-S-03)

The Ronka EM-16 electromagnetid'instrument
was used for this survey. The station utilized was NPG
Seattle, transmitting on 18.6 kilocycles, 250 kw,
and bearing approximately 190° {true). Readings
(in Phase ahd_Quadrature) were taken every 25'
on the cross lines. A base station was read in the morning
-and late afternoon to check the instrument's
performance.

The instrument was orientated facing approximately
east along the croés lines (1000 true) and a record
was kept of topography and the drainage features
encountered. The electromagnetic survey aggregated 4

line miles.

PRINCIPLE OF OPERATION - RONKA-16

The VLF-radio stations operating for communications
with submarines havé a vertical antenna. The antenna current
is thus vertical, creating a concentric horizontal magnetic field
around them. When these magnetic fields meet conductive bodies

in the ground, there will be secondary fields radiated from
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these bodies. This equipment measures the vertical components

PR R e Y

- of these secondary fields.

The EM16 is simply a sensitive receiver covering

: the frequency band of the new VLF-transmitting stations, with
means of measuring the vertical field component.

The receiver has two inputs with two receiving coils
built into the instrument. One coil has a normally vertical
axis and the other a horizontal axis.

The signal from one of the coils (vertical axis) is
first minimized by ﬁilting thé coil. The tilt-angle is
calibrated in percentages. The remaining signal in this coil
'is finally balanced out by a measured percentage of a signal
from the other coil, after being shifted by 900. The axis of
this coil is at right angles to the axis of the first coil
and is kept normally parallel to the primary field.

If the signals from the secondary field are small
compared to the primary horizontal field, the mechanical tilt-
angle is an accurate measure of the vertical real-component, and
the coﬁpensation M/2-signal from the horizontal coil is measure

of the quadrature vertical signal.

SPECIFICATIONS -~ RONKA-16

Primary Field: Horizontal from any selected VLF
transmitting station.
-

Frequency Range: Approximateiy 15-25 kc.

0...7
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Station Selection:
Measured Field:

Accuracy of Readings:

Range of Measurements:

Output Readout:

Batteries:

Size:

Weight:

By plug-in units. Two stations
selected by a switch on front panel.

Vertical field in-phase and
quadrature components.

t 1% resolution

In-Phase T 150% or * 90%,
quadrature ¥ 40%

Null-detection by an earphone, real
and guadrature components from

mechanical dials.

6, size AA penlight cells. Life
about 200 hours.

16 x 5.5 x 3.5 in. (42 x 14 x 12 cm)

2.4 1lbs. (1.1 kg)

CONCLUSIONS AND RECOMMENDATIONS

No marked crossovers are visible on the plotted

profiles (see Maps 6-5-05 and 6-5-06) and the variations

in tilt angle can generally be attributed to topographic

features such as an abrupt change of slope, or the presence

of a surface or subsurface water course. However, in the

northwestern part of the surveyed area, where it is underlain

,by sediments, some correlation between tilt angle and

sulphide mineralization was noted in the field.

In order to obtain a better appreciation of this

correlation, first derivative profiles were plotted for

lines 6-22 to 6-22 3/4 and the effects of topography thus

....’8
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minimized. Few of the calculated rates of change of
tilt were found to exceed 0.20% per foot - the maximum
rate of change of tilt which might be caused by a change
in thé slope of the ground surface - nevertheless a
definite, although weak, relationship between tilt angle
and the observed sulphidé mineralization was confirmed.

The profiles have been plotted as if viewed
from the north and high positive values of the first
derivative indicate anomalous conditions. Three north
striking zones, marked A, B, and C on Maps 6-5-05 and
6-S-07 show higher than average conductivity and there
is some evidence to suggest that these zones coalesce to
one body centered on line 6-22 3/8. The strike of the
zones is more or less parallel to the schistosity of
the sediments and also the the pyroxenite intrusive
contact a short distance to the west.

It is recommended that diamond drilling be
undertaken to test these conducﬁive zones in order to
determine whether the higher than average conductivity
is caused by sulphide mineralization in the sediments
themselves or by nickel-copper mineralization in the
underlying intrusive near its contact with the
sedimentary capping.

..’..'9



PERSONNEL
From June 92 to June 13, 1975 work on the
Daioff Creek Area -6 grid was carried out under the

supervision of the author. The personnel were as

RS

. follows:
¢
E Ira §. Rote #205 - 1717 Comox St., Vancouver, B. C.
% Don McCool 250 East 15th St., North Vancouver, B. C.
3
% Karl R. Mclean 102 Centre St., Woodstock, N. B.
EXPEND ITURES

Expenditures in connection with the work done
on the Daioff Group are as follows:
COST STATEMENT RE

EXPLORATION WORK AT
THE DAIQFF GROUFP

CREW
I. Rote Period: June 9 - June 13 inclusive

. Days Worked:
! 5 days @ $80.00 per day _ $ 400.00

Period: June 23 - June 25 inclusive

Days Worked:

3 days @ $80.00 per day 1240.00
Reports and Maps

....olo
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D. McCool Period: June 9 - June 13 incl,

Days worked: '

5 days @ $40/day : $ 200.00
K. McLean Period: June 9 -~ June 13 incl.

Days worked: -

5 days @ $40/day , $ 200.00

$1040.00 $1040.00

EQUIPMENT RENTALS

Ronka-16 E.M. Instrument $ 100.00

VEHICLE RENTAL

Chev 3/4 ton truck with canopy -

5 days ® §$22/day | '$ 110.00

Operation o $ 10.00

$ 120.00 $ 120.00

HELICOPTER CHARGES

2 trips to move men and equipﬁent to and
from Daioff Creek - . $ 331.17

CAMP SUPPLIES AND FOOD FOR 3 men

5 days @ $35/day $ 185.00

ENGINEERING SUPPLIES

Chain, axe, report printing, etec. _ ' $ 75.00

TOTAL EXPENDITURES $1851.17




CERTIFICATE

I, Ira S. Rote of the City of Vancouver in the Province
of British Columbia hereby certify:

'DATED

l.

That I am engaged in work as a
Geologist and reside at #205 -

1717 Comox Street, Vancouver 5,
British Columbia.

That I am a graduate of the University
of Guelph with an Honours Bachelor of
Science degree.

That I have done two years work towards
an M.Sc. in Geology at the Unlver51ty
of British Columbia.

That I have practiced as an exploration
Geologist for six years.

That I have personally done work on the
claims mentioned in this report.

‘That I am presently employed by Giant

Mascot Mines Limited.

this twenty-fifth day of June, 1975.

Ira S. Rote
Geclogist
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APPENDIX I

First Derivative Method

*104 {a) Tilt Anglo Station Gpacing
Profiiv = 25 feot
3 L]
PACING ~———p
-10]
- -
E - R it 1 it d LL .
ol - t
T3 [y ;
28 ' !
i ' /
ug 1, :
52 L
'
SCIE \ /
\ [}
L] t
] )
. ] -
-40 vy 4
{b} First Derivative Profile
. {"Slope” or‘gradient™of tilt angle profile above)
-60 ’
Table 8({c) -
A STATIONS TIL® ANGLE DIFFERENCE FIRST u IVATIVE
: :OEGREFESi {BEGREEST IDEGRI'-ZEVSJFOOTF
1 +110 +0.5 +0.)2
2 1.5 +1.0 9.4
3 2,% +1,2 -0.0%
4 3.7 +1.3 0.05
5 5.0 +1.5 g.06
[ 6.5 +1.5 0.06
7 8.0 +220 +0.08
] +10.0 =-10.0 -0.40
] a =10.0 -0.40
16 ~10,0 +2.0 +0.08
11 -8.0 +1.5 +0.06
ETC. - ETC. ETC. ETC.

FIGURE 8. Producing First Derivative Profiles
from Tilt Angle Profiles

5. The First Derivative Mcthod of
.Reducing Topographical Effects

The rate of change {or first deri-
vative, or slope) of the tilt angle
profile is often more dingnostic than
the simple “crossover™ type of inter-
pretation since it mere cleariy out-
lines zones of high conductivity and
without much interfercnce from: the
topography. This is due to the fact the
first derivative (or rate of change) of
the tilt angle due to a mincralized
ono iy gencrally larger than the
maximum 0.1 degree per foot due
to topographical clanges.

The rirst derivative profile Is con-
structed by subtracting the tilt anglo
values of adjoacent stationy, dividing by
the distanco between these two sta-
tlons, and assigning the resulting
“slope” or "lirst derivalive” to tho
ni{d poinl. This ia {Nustrated in tiguro
8. Noto that this profilo ix plotied
for an operatur faclng right ( - ),
hoenco an incrense in tilt anglo 1w
ohcountered Lest, In Tabla e} not
all tilt atszlo valuen nro listed since
the profilo Is ussumed "symmaeteieal”,
An examtdo dotermination of tho flrat
dorivative betweon stations 1 and 2:

FIRST DERIVATIVE =

+1.5* — (+10%) +0.5¢

26 It 25 £t
= 0,02 degrees/ft.

One must bo sure to assign negative
values for nepative slopes (\) and
positive first derivative values to posi-
tive slopes (/) of the tilt angle
profile, This can be a real problem
it tho pgeneral background duc to
topography shifts from +- to — tilt
angles or vice versu.

- nogative peak.

The goneral foatures 1o ho expocted
ovor a conductivity high 15 khown in
figure 8(b): a nogative “low" flanked
by small positive values. Note that
the low can bo cxtrapotited to about
—0.80 degroo per foot, which would
bo corrcct if the tilt anglo profile had
beon drawn o o smooth curve, It iy
normal field practice Lo simply join
tho ficld points; if o smooth curve
were attempted one might tend to biag
the results.

The width of the first derivative
profilo at the zero degrecs per foot
line gives a rough indication of depth
to the conducting zone.

It the first derivative is obtained
over & whole map area it ean be con-
toured and o Lirst derivative contour
map obtained., Such a map would be
much easier to interpret than a tilt
angle contour map.

The effects due to topography
should be small and their pattern
should be casy to separate from.that
pattern duc te a conductivity high.
The scale used to plot the first
derivative should not be larger than
1 ineh = 0.20 degree per foot or
random tluctuations and topographical
changes will be exaggerated.

Figure 9 illustrates a fairly typical
result, for a survey line run in south-
ern B.C. The operator was facing to
the right { » ) so the tilt angle should

. inecrease first in erossing a conductor,

and a first derivative low (negative)
would denote a conductor, One notice-
‘able first derivative low occurs be-
tweoon 14 and 15 stations. This anom-
aly bears a very close similarity to
the idealized case presented in figure |

- 8. The tirst derivative goes most posi-

tive just to each side of the main
negative value. The actual location
of the base line depends upon tho
topographical eflfect slope change
which appears to be about —0.02 to
—0.04 degrce/foot between stations
16 and 19, and about zero before the
The ‘“crossover" is
clear on the tilt angle profile as
well, but is fairly small. The average
background (on fizure 9) would Le
drawn as shown. IFor the region be-
tweon stations 1 and 9 an average
background would bo hard to uesti-

=
! ” “ FACTHNG —ed
i 5 AR w20
1 by TRET DERTVATIVE
‘ K
i -
“ n’\\n > ‘[jl “ ¥ al - N (|f\\ e be 1
= ] Ly 7 r—rr—% T
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) 1
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FIGURE 9. Survey Line from Southern B.C. Station, Spacing 25 fect
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mate; however, the first derilvative
profile suggests at least two, more
conductive, regions. Aguin the low
negeative Is flanked by positive values,
with the large positive value {(between
statlons 6 and 7) being probably dune
to the superimposition of the positive
values on each side ¢f the negative
peaks, as well as.possible dip of the
conducting zone, The most negative
first derivative appears to he related
to a (disseminated) sulfide- bearing
dike,

The last example, shown in tigure
10, i{s of thec type that anyone would
be quite happy to discover! The
change in the tilt angle is very large,
approximately 47¢ (from —8° to
—55*) with a large negative first
derivative {about —0.74). The survey
was made with the operator facing
to the right so one would expect
a conductivity high to be detceted by
‘encountering an inerease in tilt angle
first {(e.g. A) and a large negative
first derivative, In this case, the tilt
angle does not eross the zero tilt
angle axis at all so no “true cross-
over” exists; however, according to the
approach presented in this paper we
ean consider the normal “‘crossover”

" .te be displaced by toposraphical el-

fects, The estimated average tilt back-
ground s shown on figure 2 (o000 0).
This backpround would tend to drop
more negatlve between stations 0 to
4, sinco the topographical slope is
targe (over 45C% prade) in that reglon.
One thus estimates the “crossover”
position on average tilt nngle back-
ground to oceur near station 1, This s
also near tho muximum negative first
derivative,

Cue fmportant point should he made
horo, The distanca between the station

positions of the least negontive peak A

and that of the host nepoative It (o
distanen of approximately 100 to 150
teot) supgests mineralizatlon extemls

at least to this depth, The width of
the first derivative at the zero axis,
gives about the same depth estimate,
{Both estimates must be considered
as only very approximate guides to
depth of mineralization; however, in
this case, drilling has shown the mine-
ralization extends at least 160 feet
so the estimates scem reasonable,)

100 feet would scem to be close
to the maximum limit of praectieal
penctration of the EM-16 under normal
conditions, and one should probably
view with some doubt any peak spac-
ing (c.x. the distonce between A and
B ) greater thon this, The very high
frequencies of these units will limit
the useful depth penctration to this
value, or less, unless the soil and rock
is very dry. If the maximum peak
values ( A and B ) are much greater
than 100 feet apart the EM-16 results

center a very ambigious region ns

severa! other ecxplanations become
probable.  One possible cause of
“erousover” profiles with large penk
spreads is the: change In rock types
of differing conductivity, particularly
when passing on to a flat tabular
rock unit, then off again (for example
geo Dosschart, 1368), Another possible
ciuse could be changes in bedrock
topography, not necessarily reflected

in tho surfuce toporraphy,

As i result of this depth penetration
the statlon spicing shonld he leuy than
100 foct or muny narrow, aear suae.
fuco anomedies can be over looked.
Spaclnps of 25 or G0 feet seem most
nultablo depending upon the nature
of the work,

Once this anomaly hnd been found,
p bulldozer wans humediately bhrouszht
In mnd a vein was discovered, This
veln fs approximately 5 feet wide and
containg masgive lead and zinc mine-
ralization with high sttver values. The
vein was under ahbout 10 feet of over.
burden, Subscquent drilling has out-
lined at least 10,000 tons of ore- at
20 oz. -.of silver per ton.

Contour maps (not shown) have
been drawn for portions of the pro-
perty, The tilt angle contour map Is
very difficult to interpret since it has
many “high"” zones which are caused
by topography alone. The (irst deri-
vative contour map, on the other hand,
nicely outlines a number of “high con-.
ductlvity” zones with very little ap-
parent interference from the topog-
raphy.

One should always bear in mind’
that in looking for smaller level ano-
mallese one lecoks for changes in the
tirst derivative which are greater
than about the maximum 0.1 degree
rer foot than can be due to topogra-
phical effects,

In closing, I would like to acknow-
ledge with thanks, the permission of
J. A, Willeox, M. W, Hall, J. W, Cold-
ham and W. T. Campbell to use their
data Iin three of the examples.
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