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SUMMARY AND RECOMMENDATIONS
s s ——

A total of 206 km of survey was flown with the
DIGHEMIII system in April 1984, over a property held by

Robert u. McGuwan near Rennie Lake, Ontario.

The survey outlined a number of discrete bedrock
conductors associated with areas of low resistivity. Most
of these anoumalies appear to warrant further investigation
using appropriate surface exploration techniques. Areas of
interest may be assigned priorities for follow-up work on
the basis of supporting geological and other informatcion.
The survey area has been explored a number of times by
others. It had been surveyed earlier with the now obsolete
DIGHEMII system. A review of assesssment files will

undoubtedly eliminate many conductors,




LOCATION MAP

84°00'

| . ;}’; 54

"o‘,,

488" - 48043’

84°00'

SCALE 1:250,000

FIGURE 1
THE SURVEY AREA

I
J '~ CH




|

II

e il

2C08SE0004 0026 STOVER alzc ‘
CONTENTS
———————— — ——
INTRODUCTION 22 9 50000 0000000020 ELIEILLEIOBOCIESIOTOLE 1

SECTION I: SURVEY RBSULTS LR N 2 B BN BN N B B BN BN BN BN BN BN BN R BX BN BN BE B 3 I— 1

CONDUCTORS IN THE SURVEY AREA e s e s s s 00008890 I- 1

SECTION IX: BACRGROUND INFORMATION ....c¢c0000000s II= 1

ELECTROMAGNETICS 95 02 000008020080 000 0P80 D0PO0O0EDNTSTYS II'
Geometric interpretationN.cececececsscensss II-
Discrete conductor analysiS .seeececessesees II-
X-type electromagnetic responses ..eeeeess II- 10
The thickness parameter..ccceccsscecccsnes II-11
: Resistivity mapping sceeeececccescocconess II-12
Interpretation in conductive environments., II-16
Reduction of geologic noise.csveeccosesnss II-18
EM magnetite mapping cecceescesescosseesss I1I-19
| Recognition of culture ...eeeceeseseeassss II-21

TOTAL I“IELD MAGNETICS 9 8 & 2 5 00 0D S 09SO0 P e 11-24

VLF“EM.lo'o‘...t.'t.lO.n.....ll..t..i...ono‘t. 11-27 2

MAPS ACCOMPANYING THIS REPORT

APPENDICES

A. The Flight Record and Path Recovery

B. EM Anomaly List

H MaDCF-24 29/12/83




‘;;:>
/

INTRODUCTION

A DIGHEMIII survey totalling 206 line-km was flown
with a 200 m line-spacing for Robert J. McGowan, on April 13

and 14, 1984 in the Rennie Lake area of Ontario (Figure 1).

The NSM Astar turbine helicopter flew at an average
airspeed of 100 km/h with an EM bird height of approximately
32 m. Ancillary equipment consisted of a Sonotek PMH 5010
magnetometer with its bird at an average height of 47 m,
a Sperry radio altimeter, a Geocam sequence camera, an RMS
GR33-1 analog recorder, a Sonotek SDS 1200 digital data
acquisition system and a DigiData 9-track 800-bpi magnetic
tape recorder. The analog equipment recorded four channels
of EM data at approximately 900 Hz, two channels of EM data
at approximately 7500 Hz, an ambient EM noise channel (for
the coaxial receiver), two channels of magnetics (coarse and
fine count), two VLF-EM channels and a channel of radio
altitude. The digital equiprment recorded the EM data with a
sensitivity of 0.2 ppm and the magnetic field to one nT

(i.e., one gamma).

Appendix A provides details on the data channels, their

respective sensitivities, and the flight path recovcry
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procedure. Noise levels of less than 2 ppm are generally
maintained for wind speeds up to 35 km/h. Higher winds
may cause the system to be grounded because excessive
bird swinging produces difficulties in flying the
helicopter. The swinging results from the 5 m2 of area

which is presented by the bird to broadside gusts. The

.DIGHEM system nevertheless can be flown under wind

conditions that seriously degrade other AEM systems.

It should be noted that the anomalies shown on the
electromagnetic anomaly map are based on a near-vertical,
half plane model. This model best reflects "discrete"
bedrock conductors. Wide bedrock conductors or flat-lying
conductive units, whether from surficial or bedrock sources,
may give rise to very broad anomalous responses on the EM
profiles. These may not app.ar on the elect:omagnetic
anomaly map if they have a regional character rather than a
locally anomalous character. These broad conductors, which
more closely approximate a half space model, will be maximum
coupled to the horizontal (coplanar) coil-pair and are
clearly evident on the resistivity map. The resistivity
map, therefore, may be more valuable than the electro-
magnetic anomaly map, in areas where broad or flat-lying

conductors are considered to be of importance.
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In areas where magnetite causes the inphase components

to become negative, the apparent conductance and depth of EM

anomalies may be unreliable.

There are several areas where EM responses are evident
only on the quadrature components, indicating zones of poor
conductivity. Where these responses are coincident with
strong magnetic anomalies, it is possible that the inpha.e
component amplitudes have been suppressed by the effects
of magnetite. Most of these poorly-conductive magnetic
features give rise to resistivity anomalies which are
only slightly below background. These weak featurer are
evident on *he resistivity map but may not be shown on
the electromagnetic anomaly map. If it is expected that
poorly-~conductive sulphides may be associated with

magnetite-rich units, some of these weakly anomalous

features may be of interest.
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SECTIOR I: SURVEY RESULTS

e ]

CONDUCTORS IN THE SURVEY AREA

The survey covered a block of claims with 206 km of
flying, the results of which are shown on one map sheet for
each parameter. Table I-1 summarizes the EM responses with

respect to conductance grade and interpretation.

The electromagnetic anomaly map shows the anomaly
locations with the intevpreted conductor shape, dip,
conductance and depth being indicated by symbols. Direct
magnetic correlation is also shown if it exists. The strike
direction and length of the conductors are indicated when
anomalies can be correlated from 1line to 1line. When
studying the map sheets for follow-up planning, consult the
anomaly listings appended to this report to ensure that none

of the conductors are overlooked.

The resistivity map shows the conductive properties of
the survey area, Some of the resistivity 1lows (i.e.,
conductive areas) coincide with bedrock conductors and
others indicate lakes. The resistivity is generally greater
than 300 ohm-m over the lakes, but can be below 10 ohm-m
over bedrock conductors. The resistivity patterns may aid

geologic mapping and in extending the length of known zones.
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TABLE I-1

EM ANOMALY STATISTICS OF THE RENNIE LAKE AREA

CONDUCTOR
GRADE

M= WO

TOTAL

CONDUCTOR
MODEL

B
s
(BLANK)

TOTAL

NUMBER OF

CONDUCTANCE RANGE RESPONSES
> 99 MHOS 2
50-99 MHOS 3
20-49 MHOS 14
10-19 MHOS 22
5- 9 MHOS 29
< 5 MHOS 132
INDETERMINATE . 27
229

NUMBER OF

MOST LIKELY SOURCE RESPONSES
DISCRETE BEDROCK OONDUCTOR 12
CONDUCTIVE COVER 113
4
229

(SEE EM MAP LEGEND FOR EXPLANATIONS)
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The magnetic map is extremely active, probably
reflecting iron formation in places. The primary geologic

trend is northwest-southeast. Magnetic dikes intersect this

trend, and commonly strxike N30°W.

The enhanced magnetic map shows the individual magnetic
zones more distinctly than the total field magnetic map.
For example, there is a magnetic correlation with 231* which

shows clearly on the enhanced map but which does not appear

on the total field map.

The VLF-EM map contains a large number of northwest-
southeast striking features. These reflect the geology to a
large extent. Some distortion occurs due to lakes and,
perhaps, due to cross-cutting faults, The VLF-EM map is
unusually definitive, and may help in the exploration

program,

The following description of EM anomalies focusses
primarily on the probably bedrock conductors (interpretive
symbol "B®™ or "B?"). Anomalies which have been interpreted
as due to conductive overburden (interpretive symbol "S" or

“S?") are generally ignored in this discussion,

* EM anomaly I on line 23.
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Anomaly Length

- 1-4 =

Conductance
Grade

Features

2xA-81 4,600 ft.
3D, 200 to
5B-9C 3,300 ft.
8G-9B

8D 200 ft,
10D, 200 to
11G-12H, 1,700 ft.
13E~15M,

10B- 12F

1-4

1"3’ 6

1-3

The conductor occurs within a
resistivity low, and this map
suggests the conductor extends
to 15M. The total field and
enhanced magnetic maps,
however, do not support this
extension.

The conductor occurs on the
northeast flank of a very
strong magnetic high having
iron formation character-
istics. The EM anomalies
generally occur within a
resistivity low apart from
the grade 6 EM anomaly 3D.
This highly conductive EM
anomaly is suspicious because
of the lack of an associated
resistivity low. It probably
reflects a very short, thin
conductor without value
economically.

A small but distinct resistiv-
ity low coincides with this
non-magnetic single-line EM
anomaly.

The EM and resistivity maps
suggest that the multi-line
conductors of this grouping
form the southeast extension
of the two conductive groups
described first above, The
magnetic maps, however, do
not support this association,
Anomaly 10D is not particu-
larly attractive although it
is believed to reflect poorly
conductive bedrock materiel.
Anomalies 10D, 11G-120H  and
13E~15M occur on the southwest
flark on an enhanced magnetic
high. Anomaly 10B-12F has a
slight magnctic correlation
which can only pe seen on the
enhanced map.
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Anomaly

Length

- -5 =

Conductance
Grade

Features

18D-20L,
22N, 23K

13D,
15L-18C,
21H-247J,
261-27G,
31B-45A

22L-35C,
22M,

24L- 26K,
32G, 33C,
37C-39D,
45B

16H, 20G,
221-23H,
241

200,
2,000 ft.

200 -
10,000 ft.

200 -
10,000 ft.

200 -
1,300 ft.

1-4

1-4

1-6

1-3

A number of essentially
single-line anomalies occur
wvhich probably reflect bedrock

conductors. A questionable
line-to-~line correlation is
shown. The correlation is

supported by resistivity and
VLF-EM, but ©poorly so by
magnetics.

A series of EM anomalies
appears to occur along a
single conductive horizon,
as is also supported by the
VLF-EM map. The conductors
occasionally have a magnetic
correlation; in particular
note 22J~231. Thick conduc-
tive sections may occur at 24J
and 34C, the latter having a
magnetic correlation. The
resistivity map indicates that
the conductor is part of a
wide conductive zone which
encompasses the EM grouping
described immediately below.

The EM anomalies of this
grouping occur within the
large conductive zone
described immediately above.
A sporadic magnetic correla-
tion exists; in particular
note 24K-28G and 33E-35C on
the enhanced magnetic map.
The correlation is not ¢vident
on the total field map for
24K-28G. This illustrates the
superior resolving power of
the enhanced map.

Discontinuous bedrock conduc-
tors occur along the southwest
flank of the above described
large conductive zone. They
may, in part, reflect conduc-
tive sections within iron

i e T B AP AR S A
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Conductance
Anomaly Length Grade

Features

11A-16D, 200 - 1-4
19E, 22F, 4,400 ft.
25H-28D

11B 200 ft. 1
13A, 15E, 200 - 1-2
15D-17C, 2,000 ft.

16B, 17D

19D

formation, particularly 20G
and 221I-23H. All the EM
anomalies of this grouping,
except 241, lie within a
VLF-EM high. This high also
encompasses 19F, 21G, 24H
and 251 which may reflect
conductive overburden.

A single magnetic horizon
encompasses these bedrock
conductors, and also 21E, 24E,
29A and 30A which probably
reflect conductive cover. The
VLF~-EM map contains all these
anomalies within a single
high. The resistivity map
contains some distortions due
to conductive cover, but
resistivity 1lows generally
coincide with the bedrock
anomalies.

The EM anomaly occurs on a
single line and has an
interpretive synmbol "s?",
indicating conductive over-
burden. The resistivity map
shows the anomaly extends to
line 12, The VLF-EM map
indicates the EM anomaly forms
part of a trend that extends
from 1line 7 to 16, and
possibly longer in both
directions, It encompasses
EM anomaly 8C, which has an
interpretive symbol "S". The
zone is non-magnetic and could
reflect a structural weakness
rather than conductive cover.

The anomalies of this grouping
occur on the north flank of an
enhanced magnetic high, apart
from 16B which occurs close to
the magnetic peak. The
resistivity and VLF-EM maps
suggest that 13A, 15D-17C and
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4 Conductance
Anomaly Length Grade Features

19D may occur along a single
conductive horizon.

17A, 20D, 200 ft. 1 These four single-line

24A, 24B anomalies proLably reflect
short bedrock conductors. All
are non-magnetic except for
20D. A weak magnetic correla-
tion occurs with 20D that can
only be seen on the profiles.
A magnetic high occurs close
to 24B.

‘ I 26N 200 ft. 1 A weak magnetic correlation

| occurs with this weak
I single-line conductor. The
R resistivity map suggests that
o the conductor may extend
l east-southeast to line 28.

39K-~47xB 6,600+ft, -5 A distinctive resistivity low
and VLF-EM high encompass this
long conductor. It has
yielded some high conductances
{e.g., 42G is of grade 6), and
thick conductive sections
apoear to exist (401, 42G).
The magnetic maps, however, do
not support this line-to-line
correlation, suggesting,
instead, that a series of
short en echelon conductors
may actually occur.

l AA DCF-413/cs
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SECTION II: BACRGROUND INFORMATION

ELECTROMAGNETICS

DIGHEM electromagnetic responses fall into two general

classes, discrete and broad. The discrete clasis consists of

sharp, well-defined anomalies frcm discrete conductors such

as sulfide lenses and steeply dipving sheets of graphi?n and
sulfides. The broad class consists of wide anomalies from
conductors having a large horizontal surfacg such as flatly
dipping graphite or sulfide sheets, saline water-saturated
sedimentary formations, conductive overburden and rock, and
geothermal zones. A vertical conductive slab with a width

of 200 m would straddle these two classes.

The vertical sheet (half plane) is the most common
model used for the analysis of discrete conductors. All
anomalies plotted on the electromagnetic map are analyzed
according tc¢ this model. The following section entitled
Discrete conductor analysis describes this model in detail,
including the effect of using it on anomalies caused by

broad conductors such as conductive overburden.

The conductive earth (half space) model is suitable for

bread conductors. Resistivity contour maps result from the
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use of this model. A later section entitled Resistivity
mapping describes the method further, including the effect
of using it on anomalies caused by discrete conductors such

as sulfide bodies,

Geometric interpretation

The-geophysical interpreter attempts to determine the
geometric shape and dip of the conductor. This qualitative
interpretation of anomalies is indicated on the map by means
of interpretive symbols (see EM map legend). Figure I1I-1
shows typical DIGHEM anomaly shapes and the interpretive
symbols for a variety of conductors. These classic curve

shapes are used to guide the geometric interpretation.

Discrete conductor analysis

The EM anomalies appearing on the «.ectromagnetic map
are analy.ed by computer to give the conductance (i.e.,
conductivity-thickness product) in mhos of a vertical sheet
model. This is done regardless of the interprcted geometric
shape of the conductor. This is not an unreasanable
procedure, because the computed conductance increases as the
electrical qguality of the conductor incrcases, regardless of

its true shape. DIGHEM anomalies are divided into six
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grades of conductance, as chown in Table I1I-1, The conduc-

tance in rhos is the reciprocal of resistance in ohms.

Table II-1. EM Anomaly Grades

Anomaly Grade Mho Range

> 99

50
20 - 49
10 - 19
5~ 9

- W T
!
AV
\Ve

The conductance value is a geological parameter because
it is a characteristic of the conductor alone; it generally
is independent of frequency, and of flying height or depth
of burial apart from the averaging over a greater portion of

1 Small anomalies from

the conductor as height increases.
deeply buried strong conductors are not confused with small
anomalies from shallow weak conductors because the former

will have larger conductance values,

Conductive overburden generally produces broad FEM
responses which are not plotted on the EM maps. Hiowever,

patchy conductive overburaen in otherwise resistive areas

! This statement is an approximation., DIGHFE!, with its
short coil separation, tends to vyield larger and more
accurate conductance values than airborne systems
having a larger coil separation,
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can yield discrete anomalies with a conductance grade (cf.
Table II-1) of 1, or even of 2 for conducting clays which
have resistivities as low as 50 ohm-m. In areas where
ground resistivities can be below 10 ohm-m, anomalies caused
by weathering variations and similar causes can have any
conductance grade. The anomaly shapes from the multiple
coils often allow such conductors to be recognizéd, and
these are indicated by the letters S, H, G and sometimes E

on the map (see EM legend).

For bedrock conductors, the higher - anomaly grades
indicate increacingly higher conductances. Examples:
DIGHEM's New Insco copper discovery (Noranda, Canada)
yielded a grade 4 anomaly, as did the neighbouring
copper-zinc Magusi River ore body; Mattabi (copper-zinc,
Sturgeon Lake, Canada} and Whistle (nickel, Sudbury,
Canada) gave grade 5; and DIGHEM's Montcalm nickel-copper
discovery (Timmins, Canada) yielded a grade 6 anomaly.
Graphite and sulfides can span all grades but, in any
particular survey area, field work may show that the

different grades indicate different types of conductors.

Strong conductors (i.e., grades 5 and 6) are character-
istic of massive sulfides or graphite. Modecrate conductors
(grades 3 an~ 4) typically reflect sulfides of a less

massive character or graphite, while weak bedrock conductors
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(grades 1 and 2) can signify poorly connected graphite or
heavily disseminated sulfides. Grade 1 conductors may not
respond to ground EM equipment using frequencies less than

2000 Hz.

The presence of sphalerite or gangue can result in
ore deposits having weak to moderate conductances. As
an example, the three million ton lead-zinc deposit of
Resticgouche Mining Corporation near Bathurst, Canada,
yielded a well defined grade 1 conductor. The 10 percent
by volume of sphalerite occurs as a coating around the fine

grained massive pyrite, thereby inhibiting electrical

conduction.

Faults, fractures and shear zones may produce anomalies
which typically have 1low conductances (e.g., grades !
and 2). Conductive rock formations can yield anomalies of
any conductance grade. The conductive materials in such
rock formations can be salt water, weathered products such
as clays, original depositional clays, and carbonaceous

material.

On the electromagnetic map, a letter identifier and an
interpretive symbol are plotted beside the EM grade symbol,
The horizontal rows of dots, under the interpretive symbol,

indicate the anomaly amplitude on the flight record. The
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vertical column of dots, under the anomaly letter, gives the
estimated depth. 1In areas where anomalies are crowded, the
letter identifiers, interpretive symbols and dots may. be
obliterated. The EM grade symbols, however, will always be
discernible, and the obliterated information can be obtained

from the anomaly listing appended to this report.

The purpose of indicating the anomaly amplitude by dots
is to provide an estimate of the reliability of the conduc-
tance calculation. Thus, a conductance value obtained from
a large ppm anomaly (3 or 4 dots) will tend to be accurate
whereas one obtained from a small ppm anomaly (no dots)
could be quite inaccurate. The absence of amplitude dots
indicates that the anomaly from the coaxial coil-pair is
5 ppm or less on both the inphase and quadrature channels.
Such small anomalies could reflect a weak conductor at the
surface or a stronger conductor at depth., The conductance
grade and depth estimate illustrates which of these

possibilities fits the recorded data best.

Flight line deviations occasionally yield cases where
two anomalies, having similar conductance values but
dramatically different depth estimates, occur close together
on the <same conductor. Such examples illustrate the
reliability of the conductance measurement while showing

that the depth escvimate can be unreliable. There are a
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number of factors which can produce an error in the depth
estimate, including the averaging of topographic  variations
by the altimeter, overlying conductive overburden, and the
location and attitude of the conductor relative to the
flight line. Conductor location and attitude can provide an

erroneous depth estimate because the stronger part of the

conductor may be deeper or to one side of the flight 1line,

or because it has a shallow dip. A heavy tree cover can
also produce errors in depth estimates. This is because the
depth estimate is computed as the distance of bird from
conductor, minus the altimeter reading. The altimeter can
lock onto the top of a dense forest canopy. This situation
yields an erroneously large depth estimate but does not

affect the conductance estimate.

Dip symbols are used to indicate the direction of dip
of conductors. These symbols are used only when the anomaly
shapes are unambiguous, which usually requires a fairly

resistive environment,

A further interpretation is presented on the EM map by
means of the line-to-line correlation of anomalies, which is
based on a ccmparison of anomaly shapes on adjacent lines.
This provides conductor axes which may define the geological

structure over portions of the survey area. The absence of
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conductor axes in an area implies that anomalies could not

be correlated from line to line with reasonable confidence.

DIGHEM electromagnetic maps are designed to provide
a correct impression of conductor quality by means of the
conductance grade symbols. The symbols can stand alone
with geology when planning a follow-up program. The actual
conductance values are printed in the attached anomaly list
for those who wish quantitative data. The anomaly ppm and
depth are indicated by inconspicuous dots which should not
distract from the conductor patterns, while being helpful
to those who wish this information. The map provides an
interpretation of conductors in terms of length, strike and
dip, geometric shape, conductance, depth, and thickness {see
below). The accuracy 1is comparable to an interpretation
from a high quality ground EM survey having the same line

spacing.

The attached EM anomaly list provides a tabulation of
anomalies in ppm, conductance, and depth for the vertical
sheet model. The EM anomaly list also shows the conductance
and depth for a thin horizontal sheet (whole plane) model,
but only the vertical sheet parameters appear on the
EM map. The herizontal sheet model is suitable for a flatly
dipping thin bedrock conductor such as a sulfide sheet

having a thickness less than 10 m. The list also shows the
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resistivity and depth for a conductive earth (half space)
model, which is suitable for thicker slabs such as thick
conductive overburden. In the EM anomaly 1list, a depth
value of zero for the conductive earth model, in an area of

thick cover, warns that the anomaly may be caused by

conductive overburden,

Since discrete bodies normally are the targets of
EM surveys, local base (or zero) levels are used to compute
local anomaly amplitudes. This contrasts with the use
of true zero 1levels which are used to compute true EM
amplitudes. Local anomaly amplitudes are shown 1in the
EM anomaly list and these are used to compute the vertical
sheet parameters of conductance and depth. Not shown in the
EM anomaly list are the true amplitudes which are used to
compute the horizontal sheet and conductive earth

parameters.

X-type electromagnetic responses

DIGHEM maps contain x-type EM responses in addition
to EM anomalies. An x-type riesponse 1is below the noise
threshold of 3 ppm, and reflects one of the following: a
weak conductor near the surface, a strong conductor at depth
{e.g., 100 to 120 m below surface) or to one side of the

flight line, or aerodynamic noise. Those responses that
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have the appearance of valid bedrock anomalies on the flight
profiles are indicated by appropriate interpretive symbols
(see EM map legend). The others probably do not warrant
further investigation unless their 1locations are of

considerable geological interest.

The thickness parameter

DIGHEM can provide an indication of the thickness of
a steeply dipping conduztor. The amplitude of the coplanar
anomaly (e.g., CPI) increases relative to the coaxial
anomaly (e.g., CXI) as the apparent thickness increases,
i.e., the thickness in the horizontal plane. (The thickness
is equal to the conductor width if the conductor dips at
90 degrees and strikes at right anglces to the flight 1line.)
This report refers to a conductor as thin when the thickness
is likely to be less than 3 m, and thick when in excess of
10 m. Thin conductors are indicated on the EM map by the
interpretive symbol "D", and thick conductors by "T". For
base metal exploration in steeply dipping geoloqy, thick
conductors can be high priority targets because many massive
sulfide ore b»odies are thick, whercas non-cconomic bedrock
conductors are often thin. The system cannot scnse the
thickness when the strike of the conductor is subparallel to

the flight line, when the conductor has a shallow dip, when
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the anomaly amplitudes are small, or when the resistivity of

the environment is below 100 ohm-m.

Resistivity mapping

Areas of widespread conductivity are commonly
encountered during surveys. In such areas, anomalies can
be generated by decreases of only 5 m in survey altitude as
well as by increases in conductivity. The typical flight
record in conductive areas is characterized by inphase and
quadrature channels which are continuously active. Local
EM peaks reflect either increases in conductivity of the
earth or decreases in survey altitude. For such conductive
areas, apparent resistivity profiles and contour maps are
necessary for the correct interpretation of the airborne
data. The advantage of the resistivity parameter is
that anomalies caused by altitude changes are virtually
eliminated, so the resistivity data reflect only those
anomalies caused by conductivity changes. The resistivity
analysis also helps the interpreter to differentiate between
conductive trends in the bedrock and those patterns typical
of conductive overburden. For example, discrete conductors
will generally appear as narrow lows on the contour map
and broad conductors (e.g., overhurden) will appear as

wide lows,
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The resistivity profile (see table in Appendix A) and
the resistivity contour map present the apparent resistivity
using the so-called bseudo-layer (or buried) half space
model defined in Fraser (1978)2. This model consists of
a resistive layer overlying a conductive half space. The
depth channel (see Appendix A) gives the apparent depth
below surface of the conductive material. The apparent
depth is simply the apparent thickness of the overlying
resistive layer, The apparent depth (or thickness)
parameter will be positive when the upper layer is more
resistive than the underlying material, in which case the

apparent depth may be quite close to the true depth.

The apparent depth will be negative when the upper
layer is more conductive than the underlying material, and
will be zero when a homogeneocus half space exists. The
apparent depth parameter must be interpreted cautiously
because it will contain any errors which may exist in the
measured altitude of the EM bird (e.g., as caused by a dense
tree cover). The inputs to the resistivity algorithm are
the inphase and quadrature components of the coplanar

coil-pair. The outputs are the apparent resistivity of the

2 Resistfvity mapping with an airborne multicoil electro-
magnetic system: Geophysics, v. 43, p. 144-172,

R SR MR NN SN S R E S S AN AR AR S o S .
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conductive half space (the source) and the sensor-source
distance. The flying height is not an input variable,
and the output resistivity and sensor-source distance are
independent of the flying height. The apparent depth,
discussed above, is simply the sensor-source distance minus
the measured altitude or £flying height. Consequently,
errors in the measured altitude will affect the apparent

depth parameter but not the apparent resistivity paruameter,

The apparent depth parameter is a useful indicator
of simple layering in areas lacking a heavy tree cover.
The DIGHEM system has been flown for purposes of permafrost
mapping, where positive apparent depths were used as a
measure of permafrost thickness. However, little quantita-
tive use has been made of negative apparent depths because
the absolute value of the negative depth is not a measure of
the thickness of the conductive upper layer and, therefore,
is not meaningful physically. Qualitatiely, a negative
apparent depth estimate usually shows that the EM anomaly is
caused by conductive overburden. Consequently, the apparent
depth channel can be of significant help in distinguishing

between overburden and bedrock conductors.

The resistivity map often yiclds more useful informa-

tion on conductivity distributions than the E4 map. In
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comparing the EM and resistivity maps, keep in mind the

following:

(a) The resisiivity map portrays the absolute value
of the earth's resistivity,

{Resistivity = 1/conductivity.)

(b) The EM map portrays anomalies in the earth's
resistivity. An anomaly by definition 1is a
change fTrom the norm and so the EM map displays
anomal .es, (i) over narrow, conductive bodies and
(ii) over the boundary zone between two wide

formations of differing conductivity.

The resistivity map might be 1likened to a total
field map and the EM map to a horizontal gradient in the
direction of flight3. Because gradient maps are usually
more sensitive than total field maps, the EM map therefore
is to be preferred in resistive arcas, However, in conduc-
tive areas, the absolute character of the resistivity map

usually causes it to be more useful than the EM map.

3 The gradient analogy 1is only wvalid with regara to
the identification of anomalous locations,
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Interpretation in conductive environments

Environments having background resistivities below
30 ohm-m cause all airborne EM systems to yield very
large responses from the conductive ground. This usually
prohibits the recognition of discrete bedrock conductors.
The processing of DIGHEM data, however, produces six
channels which contribute significantly to the recognition
of bedrock conductors. These are the inphase and quadrature
difference channels (DIFI and DIFQ), and the resistivity and
depth channels (RES and DP) for each coplanar frequency; see

table in Appendix A.

The EM difference channels (DIFI and DIFQ) eliminate
up to 99% of the response of conductive ground, leaving
responses from bedrock conductors, cultural features (e.qg.,
telephone lines, fences, etc.) and edge effects. An edge
effect arises when the conductivity of the ground suddenly
changes, and this is a source of geologic noise. While edge
effects yield anomalies on the EM difference channels, they
do not produce resistivity anomalies. Consequently, the
resistivity channel aids in eliminating anomalies due to
edge cffects. On the other hand, resistivity anomalie-
will coincide with the most highly conductive sections of

conductive ground, and this 1s another source of geologic
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noise. The recognition of a bedrock conductor in a
conductive environment therefore is based on the anomalous
responses of the two difference channels (DIFI aﬁd DIFQ)
and the two resistivity channels (RES). The most favourable

situation is where anomalies coincide on all four channels.

The DP channels, which give the apparent depth to the
Eonductive material, also help to determine whether a
conductive response arises from surficial material or from a
conductive zone in the bedrock. When these channels ride
above the zero level on the electrostatic chart paper (i.e.,
depth is negative), it implies that the EM and resistivity
profiles are responding primarily to a conductive upper
layer, i.e., conductive overburden. If both DP channels are
below the zero level, it indicates that a resistive upper
layer exists, and this usually implies the existence of a
bedroclk conductor. If the low freqguency DP channel is below
the zero level and the high frequenc,; DP is above, this
suggests that & bedrock conductor occurs bencath conductive

cover.

Channels REC!, REC2, REC3 and REC4 are the anomaly
recognition functions, They are wused to trigger the
conductance channel CDT which identifies discrete

conductors. In highly conductive environments, channel REC2
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is deactivated because it is subject to corruption by highly
conductive earth signals., Similarly, in moderately
conductive environments, REC4 is deactivated. Some of the
automatically selected anomalies (channel CDT) are discarded
by the geophysicist. The automatic selection algorithm is
intentionally oversensitive to assure that no meaningful
responses are missed. The interpreter then classifies the
anomalies according to their source and eliminates those
that are not substantiated by the data, such as those

arising from geologic or aerodynamic noise.

Reduction of geologic noise

Geologic noise refers to unwanted geophysical
responses. For purposes of airborne EM surveying, geologic
noise refers to EM responses caused by conductive overburden
and magnetic permeability. It was mentioned above that
the EM difference channels (i.e., channel DIFI for inphase
and DIFQ for guadrature) tend to eliminate the response of
conductive overburden. This marked a unique developnent
in airborne EM technology, as DIGHEM is the only EM system
which yields channels having an exceptionally high degree

of imnmunity to conductive overburden.
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Magnetite produces a form of geological noise on the
inphase channels of all EM systems. Rocks containing‘less
than 1% magnetite can vyield negative inphase anomalies
caused by magnetic permeability. When magnetite is widely
distributed throughout a survey area, the inphase EM chan-
nels may continuously rise and fall reflecting variations
in the magnetite percentage, flying height, and overburden
thickness. This can lead to difficulties in recognizing
deeply buried bedrock conductors, particularly if conductive
overburden also exists. However, the response of broadly
distributed magnetite gencrally vanishes on the inphase
difference channel DIFI. This feature can be a significant
aid in the recognition of conductors which occur in rocks

containing accessory magnetite.

EM magnetite mapping

The information content of DIGHEM data consists of a
combination of conductive eddy current response and magnetic
permeability response. The secondary field resulting from
conductive eddy current flow 1is fregquency-dependent and
consists of both inphase and quadrature components, which
are positive 1in sian. On the other hand, the secondary
field reculting from magnetic pevmeability is independent

of frequency and consists of only an inphase component which
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is negative in sign. When magnetic permeability manifests
itself by decreasing the measured amount of positive
inphase, its presence may‘ be difficult to recognize.
However, when it manifests itself by yielding a negative
inphase anomaly (e.g., in the absence of eddy current flow),
its presence is assured. In this latter case, the negative

component can be used to estimate the percent magnetite

‘content.

A magnetite mapping technique was developed for the
coplanar coil~pair of DIGHEM. The technique yields channel
"FEO" (see Appendix A) which displays 'apparent weight
percent magnetite according to a homogeneous half space
model ., 4 The method can be complementary to magnetometer
mapping in certain cases. Compared to magnetometry, it is
far less sensitive but is more able to resolve closely
spaced magnetite zones, as well as providing an estimate
of the amount of magnetite in the rock. The method is
sensitive to 1/4% magnetite by weight when the EM sensor is
at a height of 30 m above a magnetitic half space. It can
individually resolve steeply dipping narrow magnetite-rich
bands which are separated by 60 m. Unlike magnetometry, the
EM magnetite method is unaffected by remanent magnctism or

magnetic latitude.

4 Refer to Fraser, 1981, Magnetite mapping with a multi-
coil airborne eclectromagnetic system: Gzophysics,
v. 46, p. 1579-1594.
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The EM magnetite mapping technique provides estimates
of magnetite content which are usually correct within a
factor of 2 when the magnetite is fairly uniformly
distributed. EM magnetite maps c¢an be generated when
magnetic permeability is evident as indicated by anomalies

in the magnetite channel FEO.

Like magnetometry, the EM magnetite method maps
only bedrock features, provided that the overburden is
characterized by a general 1lack of magnetite, This
contrasts with resistivity mapping which portrays the

combined effect of bedrock and overburden.

Recognition of culture

Cultural responses include all EM anomalies caused by
man-made metallic objects. Such anomalies may be caused by
inductive coupling or current gathering. The concern of the
interpreter is to recognize when an EM response is due to
culture, Points of consideration used by the interpreter,
when coaxial and coplanar coil-pairs are operated at a

common frequency, are as follows:

1. Channels CXS and CPS (sce Appendix A) measure 50 and

60 Hz radiation. An anomaly on these channels shows
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that the conductor is radiating cultural power. Such
an indication is normally a guarantee that the conduc-
tor is cultural. However, care must be taken to ensure
that the conductor is not a geologic body which strikes

across a power line, carrying leakage currents.

A flight which crosses a line (e.g., fence, telephone
line, etc.) yields a center-peaked »>axial anomaly
and an m-shaped coplanar anomaly.5 When the flight
crosses the cultural line at a high angle of inter-
section, the amplitude ratio of coaxial/coplanar
(e.g., CXI/CP1) is 4. Such an EM anomaly can only be
caused by a line. The geologic body which yields
anomalies most <closely resembling a 1line 1is the
vertically dipping thin dike. Such a body, however,
yields an amplitude ratio of 2 rather than 4.
Consequently, an m-shaped coplanar anomaly with a
CXI1/CP1 amplitude ratio of 4 is virtualiy a guarantee

that the source is a cultural line.

A flight which crosses a sphere or horizontal disk
yields center-peaked coaxial and coplanar anomalies
with a CXI/CPI amplitude ratio (i.e., coaxial/coplanar)
of 1/4. In the absence of geologic bodies of this

geometry, the most likely conductor is a metal ruot or

5 See Figure 1I-1 presented earlier.
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small fenced yard.4 Anomalies of this type are
virtually certain to be cultural if they occur in an

area of culture.

A flight which crosses a horizontal rectangular body or
wide ribbon yields an m-shaped coaxial anomaly and a
center-peaked coplanar anomaly. In the absence of
geologic bodies of this geometry, the most 1likely
conductor is a large fenced area.? Anomalies of this
typ~ are virtually certain to be cultural.if they occur

in an area of culture.

EM anomalies which coincide with culture, as seen on
the camera film, are usually caused by culture.
However, care 1is taken with such coincidences beccause
a geologic conductor could occur beneath a fence, for
example. In this example, the fence would be expected
to yield an m-shaped coplanar anomaly as in case #2
abcve. I1f, instead, a center-peaked coplanar anomaly
occurred, there would be concern that a thick geologic

conductoyr coincided with the cultural line,

4 1t
identical anomalies are obtained from: (1) a planar
conductor, and (2) a wire which forms a loop having

is a characteristic of EM that qgeometrically

dimcnsions identical to the perimeter of the cquiva-
lent planar conductor,
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6. The above description of anomaly shapes is wvalid
when the culture is not conductively coupled to the
environment. In this case, the anomalies arise from
inductive coupling to the EM transmitter. However,
when the environment is quite conductive (e.g., less
than 100 ohm-m at 900 Hz), the cultural conductor may
be conductively coupled to the environment. In this
latter case, the anomaly shapes tend to be governed by
current gathering. Current gathering can completely
distort the anomaly shapes, thereby complicating the
identification of cultural anomalies. In such circum-
stances, the interpreter can only rely on the radiation

channels CXS and CPS, and on the camera film.

TOTAL FIELD MAGNETICS

The existence of a magnetic correlation with an EM
anomaly is indicated directly on the EM map. An EM anomaly
with magnetic correlation has a greater 1likelihood of
being produced by sulfides than one that is non-magnetic.
Bowever, sulfide ore bodies may be non-magnetic (e.g., the
Kidd Creek deposit near Timming, Canada) as well as magnetic

(e.g., the Mattabi deposit near Sturgeon Lake, Canada).
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The magnetometer data are digitally recorded in
the aircraft to an accuracy of one nT (i.e., one gamma).
The digital tape 1is processed by computer to vyield a
total field magnetic contour map. When warranted, the
magnetic data also may be treated mathematically to enhance
the magnetic response of the near-surface geology, and an
enhanced magnetic contour map 1is then produced, The
response of the enhancement operator in the frequency domain
is illustrated in Figure 11-2. This figure shows that the
passband components of the airborne data are amplified
20 times by the enhancement operator. This means, for
example, that a 100 nT anomaly on the enhanced map reflects
a 5 nT anomaly for the passband components of the airborne

data.

The enhanced map, which bears a resemblance to a
downward continuation map, 1is produced by the digital
bandpass filtering of the total field data. The ecnhancement
is equivalent to continuing the field downward to a level
{above the source) which is 1/20th of the actual sensur-

source distance.

Because the enhanced magnetic map bears a resemblance
to a ground magnetic map, it sinmplifies the recognition

of trends in the rock strata and the interpretation of
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geological structure. It defines the near-surface local
geology while de-emphasizing deep-seated regional features.
It primarily has application when the magnetic rock units

are steeply dipping and the earth's field dips in excess

of 60 deqgrees.

VLF-EM

VLF~EM anomalies are not EM anomalies in the
conventional sense. EM anomalies primarily reflect eddy
curren.s flowing in conductors which have been energized
inductively by the primary field. In contrast, VLF-EM
anomalies primarily reflect current gathering, which is a
non-inductive phenomenon. The primary field sets up
currents which flow weakly in rock and overburden, and these
tend to collect in low resistivity zones., Such zones may be

due to massive sulfides, shears, river valleys and even

unconformities.

The Herz Indus*.ies Ltd Totem VLF-electromagnetometer
measures the total field and vertical gquadrature
components. Both these components are digitally vecorded in
the aircraft with a sensitivity of 0.1 percent. The total

field vyields peaks c¢ver VLF-EM current concentrations
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whereas the quadrature component tends to yield crossovers.
Both appear as traces on the profile records. The total
field data also are filtered digitally and displayed on a
contour map, to facilitate the recognition of trends in the

rock strata and the interpretation of geologic structure.

The response of the VLF-EM total field filter operator

'in the frequency domain (Figure I1I-3) is basically similar

to that used to produce the enhanced magnetic map
(Figuvre 11-2). The two filters are identical along the
abscissa but different along the ordinant. The VLF-EM
filter removes long wavelengths such as those which reflect
regional and wave transmission variations. The filter
sharpens short wavelength responses such as those which
reflect local geological wvariations. The filtered total
field VLF-EM contour map is produced with a contour interval

of one percent,
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Five map sheets accompany this report:

Electromagnetic Anomalies

1 map
Resistivity 1 map
Total Field Magnetics 1 map
Enhanced Magnetics 1 map
Filtered total VLF-EM field 1 map
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APPENDIX A

THE FLIGHT RECORD AND PATH RECOVERY

Both analog and digital flight records were produced.
The analog profiles were recorded on chart paper in the
aircraft during the survey. The digital profiles were

generated later by computer and plotted on electrostatic

‘chart paper at a scale of 1:15,840. The digital profiles

are}listed in Table A-1.

In Table A-1, the 1log resistivity scale of 0.03
decade/mm means that the resistivity changes by an order
of magnitude in 33 mm. The resistivities at 0, 33, 67, 100
and 133 mm up from the bottom of the digital flight record

are respectively 1, 10, 100, 1,000 and 10,000 ohm-m.

The fiducial marks on the flight records represent
points on the ground which were recovered from camera film.
Continuous photographic coverage allowed accurate photo-path
recovery locations for the fiducials, which were then

plotted on the geophysical maps to provide the track of the

aircraft.

The fiducial locations on both the flight records and

flight path maps were e¢xamined by a computer for unusual

helicopter speed changes. Such speed changes may denote




an error in flight path recovery.

- A=2 -

The resulting flight path

locations therefore reflect a more stringent checking than

is normally provided by manuval flight path recovery
techniques.
Table A-1, The Digital Profiles

Channel Scale
Name (Freq) Observed parameters units/mm
MAG magnetics 10 n7T
ALT bird height 3m
CXx1I ( 900 Hz) vertical coaxial coil-pair inphase 1 ppm
CXQ ( 900 Hz) vertical coaxial coil-pair quadrature 1 ppm
CXS ( 900 Hz) ambient noise monitor (coaxial receiver) 1 ppn
CPI { 800 Bz) horizontal coplanar coil-pair inphase 1 ppm
CPQ ( 900 Hz) horizontal coplanar coil-pair quadrature 1 ppm
CPI (7200 Hz) horizontal coplanar coil-pair inphase 1 ppm
CPQ (7200 Hz) horizontal coplanar coil-pair quadrature 1 ppn
VT1 VLF-EM total field 1%
vQ2 VLF-EM vertical quadrature 1%

Computed Parameters

DIFI ( 900 Rz) difference function inphase from CXI and CPl 1 ppm
DIFQ ( 900 Hz) difference function quadrature from CXQ and CPQ 1 ppm
REC1 first anomaly recognition function 1 ppm
REC2 second anomaly recognition function 1 ppm
REC3 third anomaly recognition function 1 ppm
REC4 fourth anomaly recognition function 1 ppm
cor conductance 1 grade
RES {( 900 Hz) log resistivity .03 decade
RES (7200 Hz) log resistivity .03 decade
DP { 900 Hz) apparent depth 3m
DP (7200 Hz) apparent depth 3m
FEO% { 9S00 Hz) apparent weight percent magnetite 0.25%

AA DCF-413(A)
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201 RENNIE LAKE

. COAXIAL COPLANAR
900 Hz 900 Hz

ANOMALY/ REAL QUAD REAL QUAD
FID/INTERP PPM PPM PPM PPM
LINE 46 {FLIGHT B)°

B 1961 B 16 6 14 7

LINE 45 (FLIGHT 8)

A 1868 B 10 3 9 3
B 1870 B 9 3 9 3
E 1905 S 4 3 2 0
K 1925 B 5 4 6 4
LINE 44 (FLIGHT 8)

B 1861 B 14 2 4 3
E 1828 S 0 1 0 1
G 1817 S 0 2 0 5
I 1809 B 0 5 2 4
LINE 3 (PLIGHT 8)

4

S 0 0 0 3
E 1784 B 9 11 12 14

S 0 0 0 3
LIKE 42 {FLIGHT 8)
A 1724 B? 4 0 2 1
B 1706 S 1 0 0 1
E 1682 S 2 T2 1
G 1668 B 48 17 108 47
LINE 41 (FLIGHT 8)
B 1603 B 53 14 72 20
C 1619 8?2 1 2 1 3
E 1651 S 0 2 0 6
P 1659 B 5 2 19 10

L1NE 40 (FLIGHT 8)

C 1583 B 8 6 10 10
D 1576 S 0 2 2 6
E 1565 S 2 2 0 2
I 1527 B 13 5 18 8
LINE 39 (FLIGHT 8)

B 1427 s 2 2 0 9
C 1434 B 6 3 5 3
D 1437 B 5 4 4 8

. .

“en S

COPLANAR
7200 HZ

REAL QUAD
PPM PPM

28

13
13

F =~

5
18

24

12

N s OW

14
n
41
N

21
33
1"

15
17
41

16

11,

57
12

18
65
13
15

78
8

14

+* ESTIMATED DEPTH MAY BE UNRELIABLE
OF THE CONDUCTOR MAY BE DEEPER OR
LINE, OR BECAUSE OF A SHALLOW DIP

VERTICAL

DIKE
COND DEPTH*

MHOS M
33 19
45 28
38 29
1 44
1" 43
1 3
1 10
1 0
1 0
] 0
8 22
1 0
1 0
1 0
1 0
56 0
95 16
1 22
1 0
24 19
" 20
1 0
1 2
35 9
1 0
15 42

6 29

HORIZONTAL CONDUCTIVE

SHEET

EARTH

COND DEPTH RESIS DEPTH

MHOS

- s -

el

W b at W) D b =

Y )

1
1

M OHM-M
112 31
145 2
167 673
135 852
160 151
124 136

58 5982

0 2934

7 2769
187 1035
101 229

53 6414
183 386

28 4137
103 8280

43 1
104 14

95 227
141 1035
121 25
101 34

1 1547

32 3691

93 10

0 1991
127 69

94 177

BECAUSE THE STRONGER PART .
T0 ONE SIDE OF THE FLIGHT ,
OR OVERBURDEN FFFECTS.

M

80

132
39
87

104

80
66

89
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201 RENNIBE LAKE

COAXIAL COPLANAR

900 H2

(FLIGHT
0 1
31 12
(PLIGHT
0 2
5 5
25 6
2 4
0 1
(FLIGHT
0 1
0 5
6 4
0 0
0 8
0 10
(FLIGHT
2 1
1 2
(PLIGHT
0 1
5 7
0 1
0 9
(FLIGHT
26 8
3 7
6 0
(PLIGHT
4 9
4 9
12 8
0 2
0 1
(FLIGHT
2 6

900 H2

ANOMALY/ REAL QUAD REAL QUAD
FID/INTERP PPM PPM PPM PPM

8)
0 1

69 30
8)

1 3
3 5

22 10
0 6
0 1
8)

0 1
2 4
5 4
0 2
0 25
0 35
8)

0 1
0 4
8)

0 1
9 W
0 1
0 N
8)

21 9
7 4
0 1
8)

5 9
7 9

21 12
0 3
0 2
8)

7 4

COPLANAR
7200 HZ
REAL QUAD
PPM  PPM
0 18
ns 3
1 51
21 13
38 40
8 67
1 13
3 4
9 12
19 18
2 21
31 180
64 31
8 5
12 68
19 6
31 30
0 10
40 231
2 n
26 21
& 13
21
25 26
33 30
2 46
3 28
24 3

26 .

. VERTICAL . HORIZONTAL CONDUCTIVE
. DIKE . SHEET EARTH
. COND DEPTH*. COND DEPTH RESIS DEPTH
« MHOS M . MHOS M OHM-M M
. 1 0. 1 25 5075 0
. 46 0. 3 69 18 45
. 1 0. 1 10 1003 0
. 6 3. 1 93 954 0
. 62 16 . 6 101 5 B4
. 1 0. 1 6 1399 0
. 1 3. ] 39 5602 0
. 1 38 . 1 95 2293 39
. 1 24 . 1 104 144 78
. 12 22 . 1 123 182 67
. 1 0. 1 14 4334 0
. 1 0. 1 12 494 0
. 1 12 . 1 20 4 0
. 2 34 . 1 148 21 135
. 1 0. 1 42 704 10
. 6 40 . 2 124 8 116
. 6 17 . 2 109 40 75
. 1 0. 1 43 6169 0
. 1 0. 1 8 453 0
. 46 21 . 7 100 4 84
. 5 13 . 2 127 33 92
. 1 3. 1 169 393 127
9 36 . 1 i 758 4
. 4 27 . 2 118 62 80
. 19 24 . 2 101 55 66
. 1 0. 1 0 2796 0
. 1 0. 1 3 3606 0
. 6 25 . 1 94 985S 0

+* ESTIMATED DiIPTH MAY BE UNRELIABLE
. OF THE CONDIJCTOR MAY BE DEEPER OR
. LINE, OR BECAUSE OF A SHALLOW DIP

BECAUSE THE STRONGER PART ,
TO ONE SIDE OF THE FLIGHT .

OR OVERBURDEN EFFECTS.
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COAXIAL COPLANAR
900 HZ

900 HZ

ANOMALY/ REAL QUAD REAL QUAD
PID/INTERP PPM PPM PPM PPM

LINE 32 (FLIGHT
G 8388B 10 2 1

8)
3

R 835B 6 5 9
I 8318 0 4 0
J 803 s? 0 28 0
LINE 31 (FLIGHT 8)
A 723 8? 0 ] 0
B 725 s? 0 1 2
C 7308 6 6 5
D 7378 1 1 0
LINE 30 (FLIGHT 8)
A 689 S 2 1 1
B 659 8B 21 19 16
D 626 S 3 2 0
LINE 29 (FLIGHT 8)
A 509 s 2 1 0
D 480 B 15 9 "
E 462 S 0 2 0
G 446 s 2 2 0
LINE 28 {(FLIGHT 7)
D 2027 S? 0 3 0
E 2032 s 0 1 0
G 2056 B 25 20 22
H 2070 s 1 1 0
I 2095 S 4 19 0
LINE 27 (FLIGHT 7
C 1983 s? 0 3 0
G 1962 B 2 4 0
H 1958 B 17 1 12
~J 1952 8?7 2 9 0
K 1949 S c 3 0
N 1926 S 0 10 0
LINE 26 (FLIGHT 7)
E 1822 8 0 i 0
F 1829 S? 2 2 0
I 185213 1 14 15

+* ESTIMATED DEPTH MAY BE UNRELIABLE
. OF THE CONDUCTOR MAY BE DEEPER OR
. LINE, OR BECAUSE OF A SHALLOW DIP

12
84

NN W O

14

COPLANAR
7200 nz
REAL QUAD
PPM  PPM
16 6
14 6
17 87
326 552
0 6

5 4
10 39
0 14

2 13
47 1
3 70
9 5
41 41
6 N
12 S0
5 66

2 7
89 59
4 6
206 361
10 19
13 2
55 39
33 143
1 62
36 154
6 22

4 19
48 38

VERTICAL
DIKE

« HORIZONTAL CONDUCTIVE

. SHEET

EARTH

COND DEPTH*. COND DEPTH RESIS DEPTH

'MHOS M
106 38
14 37
1 0
1 0
1 0
1 55
6 17
1
1 0
11 2
1 0
2 32
13 7
1 0
1 0
1 0
1 18
12 9
4 70
1 0
1 3
2 25
12 7
1 0
1 0
1 0
3 0
0
9 15

« MHOS

. [ ]
- ok wb - b b

.
-

. .
s b R b ek -k N -

.
-, e, b el s s

L] 1
L] 1
. 2

M OHM-M
122 13
119 188

7 808

0 260

48 6495

66 4838

90 218

14 4705

51 3796

55 47

8 350
118 210

77 37

21 1841

15 854

0 2148

35 5658

81 38
164 1035

0 327

48 721
136 1035

63 60

7 425

13 1023

7 414

41 1312

18 4762

87 n

-

BECAUSE THE STRONGER PART .
TO ONE SIDE OF THE FLIGHT .
OR OVERBURDEN EFFECTS.

.

M

97
66
0




20' RENNIE LAKE

COAXIAL OOPLANAR COPLANAR .
300 HZ 900 HZ 7200 HZ .

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD .
FID/INTERP PPM PPM PPM PPM PPM PPM .

- - - -

LINE

J 1857
K 1860
L 1862
N 1892

26 (FLIGHT 7) .
B 34 28 20 41 128 102 .
B? 0 n 20 31 81 318 .
S 0 15 0 34 76 274 .

ZIO RGO
re
-7
-~

L"NQHEHUPS E‘NHﬂNS
AN AN N RN RN N e N <}
DI JADN B WN (S BNV, B B - I
W NN W s OV ~J -

B 0 2 3 10 33 35 .
25 (FLIGHT 7) .
s 0 2 0 3 8 12 .
B ] 15 0 12 24 35 .
S 0 1 0 1 0 19 .
B 10 17 9 35 98 31 .
B? 2 9 6 30 110 202.
24 {(FLIGHT 7 .
B 0 2 2 10 21 25 .
B2 0 1 0 1 6 9 .
s? 1 4 0 5 12 10 .
s? 0 3 0 3 15 8 .
B 12 9 7 g8 N 11 .
B 28 17 3 35 120 72 .
B 18 19 8 58 46 186 .
B " 46 7 106 348 708 .
23 (FLIGHT 7) .
] 0 1 0 3 6 33.
s 0 0 0 1 5 9 .
B 0 2 0 3 10 3.
B 47 26 39 41 136 66 .
B 18 10 13 10 49 52 .
B? 4 1 3 1 8 6 .
8 0 2 0 6 18 45 .
22 (FLIGHT 7) .
s? 0 1 0 1 4 5.
s 0 3 0 6 8 35 .
B 1 17 3 17 29 33 .
B 0 6 0 8 7 13 .
B 20 17 9 17 N 39 .,
s 0 12 6 29 60 230 .
B 0 4 0 1 8 21 .
B? 0 4 0 3 n 21 .,
B 9 4 2 7 17 35 .

ESTIMATED DEPTH MAY BE UNRELIABLE
OF THE CONDUCTOR MAY BE DEEPER OR
LINE, OR BECAUSE OF A SHALLOW DIP

VERTICAL
DIKE

. HORIZONTAL OONDUCTIVE
SHEET

EARTH

COND DEPTH*. COND DEPTH RESIS DEPTH

MHOS M

12 5
1 0
1 4
1 20
1 0
2 0
1 0
4 0
1 0
1 1
1 29
2 23
1 0

12 N

17 21
5 1
2 0
1 0
1 11
4

24 0

19 9

41 64
1 0
1 35
1 0
6 10
8 39

LA 16
1 0
1
1 4

" KL

1.

*

MHOS

™

— wd B () b b s - ot N eh et ol b o - ol il gul b

ol it ik A d b eh b

M OHM-M
39 63
8 131
13 425
68 341
138 1035
46 773
9 4663
63 99
9 113
57 348
101 769
92 972
99 966
m 132
69 25
63 114
5 297
123 1035
47 4246
120 164
56 15
73 46
200 1035
21 512
53 6339
73 867
27 652
80 B46
62 156
9 252
65 297
93 152
80 345

BECAUSE THE STRONGER PART .
TO ONE SIDE OF THE
OR OVERBURDEN EFFECTS.

FLIGHT .

M




¢ 201 RENRIE LAKE

/ COAXIAL OOPLANAR COPLANAR .
900 HZ 900 HZ 7200 HZ .

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD .

FID/INTERP PPM PPM PPM PPM PPM PPM .
LINE 22 {PLIGHT 7) .
0 1504 S 0 3 0 8 38 69 .
LINE 21 (FLIGHT 7) .
C 1383 S 0 2 0 2 0 24 .
E 1379 S 0 0 0 1 3 10 .
P 1375 8 0 1 0 2 3 18 .
G 1363 82 0 1 0 1 5 3.
H 1357 B 7 7 0 S 22 14 .
J 1354 S 0 4 0 10 31 62 .
LINE 2100 {FLIGHT 7) .
A 1196 S 2 2 2 6 29 54 .
LINE 20 (FLIGHT 7) .
C 1131 s 0 0 0 1 0 15 .
D 1141 B? 0 2 0 6 3 63 .
E 1146 S 0 2 0 6 2 61 .
G 1150 B? 0 7 2 7 17 13 .
J 1158 S 0 15 2 36 111 339,
L 1170 B 5 6 9 14 40 39 .
N 1184 S 4 6 2 15 62 112 .,

LINE 19 (FLIGHT

—
.

9 14 .
6 1.
5 1 .
41 .
31 104 .
32 71 .

W whNo v
CooOoo oM
— —
W NVNO W —
—h
v

[N < o
o
w
~
2]
WO OO

LINE 18 (FLIGHT

A 958 S 0 1
4 12

D 991 B? 0 4
0 3

S
.

3 0 45,
17 .
17 41 116 .
9 34 71 .

CoOoONO
N
-
o

- - - -

(FLIGHT
A B56 B? 0 0

0 2
D 842 B 1 6

5 15

2 2 .
7 26 20 .
9
1

—
O N WO
~—

28 29 .

3 4 N1M7 .,

.* ESTIMATED DEPTH MAY BE UNRELIABLE

+ OF THE CONDUCTOR MAY BE DEEPER OR
« LINE, OR BECAUSE OF A SHALLOW DIP

|9
[
z
[o]
-
~J3

VERTICAL
DIKE

+ BORIZONTAL CONDUCTIVE

. SHEET

EARTH

COND DEPTH*. COND DEPTH RESIS DEPTH
M OHM-M

MHOS M

N o
O -2000

- N s = s

- Ty s (D) = s b
w [ 3]
OCWoOoOMODOO

33
10

-k b e =) R

— ot N s
™~ 3
N

53
33
23

0

-t ) -

« MHOS

.
— o D il el o

-
ol D h B s b

-
- ol S h B os

[
-t

1
. 1
1
1

19

24

127
95
12

17

22

107
10
100
22

173
128
202
18
9
21

0
197
12
15

43
136
104

10

234

34
2723
3879
399
949
3N

299

4649
2260
2219
1035
126
62
121

1035
1035
1035
669
437
157

2774
98
318
332

6065
1035
91
439

BECAUSE THE STRONGER PART .,

TO ONE SIDE Of THE FLIGHT .
OR OVERBURDEN EFFECTS,

M

OwWw oo OO

Ne OO0OO0OQ

SO0 OO




201 RENRIE LAKE

COAXIAL COPLANAR COPLANAR .
900 HZ 900 H2 7200 HZ .

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD .
FID/INTERP PPM PPM PPM PPM PPM PPM .

- - -

LINE 17 (FLIGHT 7) .
F 812B2 2 2 1 3 10 8.

LINE 16 (FLIGHT 7) .
A 706 s 1 1 0 3 5 21 .
B 717 B? O 1 1 8 21 35 .
cC 721 B 0 6 2 14 39 17 .
D 729 B? O 7 0 10 21 94 .
E 7318 0 7 0 " 24 6 .
H 754 B? 0 1 0 5 0 10 .
J 760 B 0 6 2 4 18 9.
K 766 8 1 3 0 2 10 12 .
LINE 15 {(FLIGHT 7) .
A 685 8 0 3 0 0 4 12 .
D 679 B? 0 3 4 8 20 15 .
E 677 B 0 4 4 8 25 23 .
G 670 B2 0 4 5 4 18 48 .
L 645 B 9 4 2 4 13 8 .
M 6378B 4 4 0 2 14 1.
N 631 s? 0 6 0 17 32 139 .
LINE 14 (PLIGHT 7) .
B 542 8 0 1 0 5 11 28 .
H 5578 2 2 0 7 1 51 .
I 563 B 9 5 i n 23 95 .
J 588 S 0 1 0 2 0 29 .
K 596 s? 3 0 0 3 7 13 .
L 603 B 12 6 3 8 22 i .
LINE 13 (FLIGHT 7) .
A 520B? O 1 0 6 7 5.
B 511 B 9 4 0 7 21 33 .
D 485 B 0 1 5 3 14 2.
E 475 B 2 2 2 2 15 7.
LINE 12 (FLIGHT 7 .
B 376 s? O 2 1 3 5 13 .
F 412 B 0 4 3 2 10 12 .
H 419 B 13 18 7 13 37 57 .
LINE 1 {(FLIGHT 7) '

A 364 B 7 2 5 2 13 3.

+* ESTIMATED DEPTH MAY BE UNRELIABLE
. OF THE CONDUCTOR MAY BE DEEPER OR
. LIME, OR BECAUSE OF A SHALLOW DIP

VERTICAL
DIKE

+ HORIZONTAL OONDUCTIVE

. SHEET

EARTH

COND DEPTH*. COND DEPTH RESIS DEPTH

MHOS M . MHOS M OHM-M
2 13 . ] 93 230
1 0. 1 19 1982
1 0. 1 144 986
2 5. 1 55 806
1 0. 1 12 649
1 0. 1 33 706
1 3. 1 47 5858
6 25 ., 1 104 288
1 26 . 1 94 418
1 0. 1 21 5383
7 26 . 1 84 949
2 4. 1 60 221
2 21 . 1 40 733

17 26 . 1 95 772
5 32 ., 1 121 1035
1 0. 1 5 486
1 o . 1 21 828
1 e. 1 8 866
7 19 . 1 40 756
i 0. 1 2 3532
1 16 . 1 89 657

13 29 . 1 103 281
1 36 . 1 75 827

10 27 . 1 58 837
6 56 . 2 155 32
3 12 . 1 86 101
1 0. 1 20 4374
1 17 . 1 82 269
7 9. 1 41 513

28 37 . 1 196 795

BECAUSE THE STRONGER PART .

TO ONE SIDE OF

OR OVERBURDEN FFFECTS,

THE FLIGHT

M

(-,
N

. N o -t
OO0 OO0 &OO OUMMOOO OO

&> U
OO O OO0

118
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I 201 RENNIE LAKE

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CONDUCTIVE

900 HZ 900 HZ 7200 HZ . DIKE .  SHEET EARTH

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . COND DEPTH*. COND DEPTH RESIS DEPTH
FID/INTERP PPM PPM PPM PPM PPM PPM . MHOS M . hiUS M OHM-M M

LINE 11  {FLIGHT 7) . .

B 347 S? 1 1 0 1 5 4. 4 77 . 1 205 1035 0

F 332 B 3 4 5 7 30 25, 5 22 ., 1 84 135 39

G 328B 2 1 3 2 10 29, 1 0. 1 22 855 0

LINE 10 (FLIGHT 7) . . ;
A 281 S 0 3 0 5 4 52, 1 0. | 0 2217 0 3
B 308 B 0 3 2 3 14 10. 6 41 . 1 117 317 50 ;
D 315B 4 2 0 3 12 6 . 8 62 . 1 161 1035 0 3
LINE 9 (FLIGHT 4) . . ]
A 724 S 3 2 0 6 15 49, 1 0. 1 6 1708 0 R
B 705 B 6 2 2 2 10 4. 18 24 . 1 181 1035 0 b
C 7048B 6 2 2 2 8 3. 3 25 . 1103 53 83 ]
LINE 8 (FLIGHT 4) . .. 3
C 592 S 3 1 0 1 o 10 . 1 0. 1 73 7305 0 ;
D 598 B? 3 0 1 2 4 2. 2 48 . 1105 867 59 4
G 606B 11 10 9 9 18 21 . 1 2 . 1 51 315 23 -
H 608B 11 10 9 g 24 21, 10 8 . 2 101 59 63 2
1 613B 23 9 18 18 53 32. 25 10 . 2 74 35 44 g
LINE 7 (FLIGHT 4) . . 3
A 561 S 0 2 0 6 6 48 . 1 0. 1 0 1889 0

B 543 B 9 4 3 i 1N 8. 16 15 . 103 1035 0

C 539B 19 4 10 7 13 5. 48 6 . 3 127 26 94

LINE 6 (FLIGHT 4
A 494 S 0 3 0 0. 1 0 1943 0
D 518B 2 7 9 13 30 20 . 3 4 . 1 62 B63 0
E 523 B 6 7 5 7 19 17 . 7 27 . 1 109 15C 60

o - e -

LINE 5 (FLIGHT 4) . .

A 471S 3 1 0 2 4 6. 1 0. 1 23 1861 0

B 451B? 0 2 0 3 3 5, 1 30 . 1 58 3106 8

C 445B 3 1 1 1 1 3. 25 51, 1 182 1035 0

LINE 4  (FLIGHT 4) . . §
A 427B 0 1 1 2 4 8. 1 2. 1 50 1700 4 E
LINE 3  (FLIGHT  4) . .

D 361B 10 1 1 ) 0 5. 207 15 . ' 173 1035 0

.* ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSF THE STRONGER PART .
. OF THE CONDUCTOR MAY BE DEEPER OR TO ONE SIDE OF THE FLICHT .
. LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS.
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201 RENNIE LAKE

COAXIAL COPLANAR COPLANAR . VERTICAL . HORIZONTAL CONDUCTIVE

900 HZ 900 H2 7200 Bz DIKE . SHEET

EARTH

ANOMALY/ REAL QUAD REAL QUAD REAL QUAD . COND DEPTH*. COND DEPTH RESIS DEPTH
FID/INTERP PPM PPM PPM PPM PPM PPM , MHOS M . MHOS . M OHM-M

LINE k) (PLIGHT 4) . .
E 356 B 2 1 2 ] 6 7. 20 42 . 1 163

.* ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STRONGER PART
. OF THE CONDUCTOR MAY BE DEEPER OR TO ONE SIDE OF THE FLIGHT
. LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS.

888

M




MEATH TWP

RENNIE TWP

RENNIE
LAKE

7044981704495 }704492

L}

i T H ‘\_ ' H
! ] | !
|
704490'704427:704426 421 ,7044 17 '7’044l6 l7044" 7044!01};5
iy S - __,_.1. .'.;— N __
| = r/';.

707176 ’707!73 '707!70

707128 l7o7:zs 1707120 l7°7"7 [ro7224! A

! 18

S - —r-—""'*' ****** 7--—-1— —t—N ——"’f{\\l’_ _'_.___T ""l‘——‘l‘_‘“T"“" -
704499, a494 '704493 7044881704487 1704424 ¢ lzorzr Vrories [7o71e H7or11e 17o7223k0722
meatH Twe | (1 T ! i R R S R 4 RENNIE
o 707107 |707104} 707103 170@99!707095 Yro71631757162 (7oTIer romeoy
...—-..]._.._...L._..J_-.--'——- 7 - ~leaamde 1 -
_/'/ tos'7o7|os'70n05' OTI6 A TOTIES %‘-f N

7072 l;§ ; §

VG

_j 707148 y \

R M

|
_=7o7|4o [TOT14) :mso j7o721

1 ! )

P,

!
!
jG(BBOﬁCBzSI 'sogzss,ssms b
4 \

NOTE : NO OPEN GROUND

72123707213

ol
E.m:so, 707191 1797192 | ; ” == { 707143 ! P
L L — {Lon ronie "{"" Soverra L — - it
, i ! ' 424 Laxe, ]qﬂ LB, 21O~
& \ Y (7omee l'ro'nsﬂ' 707194 | 707193 :707:44, S 4 707150 l707:5 RV
Yronze yressox _ . x4 . 1 _ 1_____ rong 'rorwel | \
== —-1 -t ——— ! I (bt L P
slro7zoulro7zozl7o7zoslro7zo4 orisst e
A\ _lomse
\ T | { r
7208;707207‘7072061 7205:707:57
!

|
(707214 :707215 |707216

WEST TWP

STOVER TWP

Stover Twp. M-1141
Rennie Twp. M-

1076

Heath Twp. M-3475

West Twp. M-

1581
Saulit Ste Marie MD

2. 6953 l

CAMPBELL
LAKE

Scale 1inch = 1/2 mile

/2 1/4 2] 172 1 MILF

e ekewmaogy

[ RENABIE WEST PROJECT

WABIKOBA INVESTMENTS TP
CLAIM MAP

SCALE
tinch = 1/2 mile

CATE
Feb, 27, 1984

FIGURE -




204 0026 STOVER
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tario

Ministry of Natural Resources

200 File

GEOPHYSICAL — GEOLOGICAL - GEOCHEMICAL
TECHNICAL DATA STATEMENT

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT
TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC,

Type of Survcy(;)' AIRBORNG EM™ ULF-EM M AQ

Township or Arca_STOUER, RENNIE, MEATYH

Claim Holder(s)_R. 3. McQOWAN

MINING CLAIMS TRAVERSED
List numerically

Survey Company DQHEM LYD

..... i;’;.ﬂ.;i.l.".' [X) »
Author of Report b, C. P?N&ER ‘ )
Address of Author. 1010 ~\ \QK“ ADIAN PUKE, TORDONTO &SD&Q &_‘_‘ k(‘_ﬂ 1
&)v“ing Datcs of s“u.vcy \3-0 «“%q - ‘q -OA‘%q T T TY TYT T PRI Y ST TY T 28 PYYTY TYITY on!unu connne
{tinecutting to olfice)
Total Milcs 0[ unc Cut S Ksesseesesssssresesesees sesnni sy LTI YT Y]
SPECIAL PROVISIONS DAYS
CREDITS REQUESTED Geophysical pet clalm
) . --Elccll’omagnCtiC -----------------------------------------------------------------
ENTER 40 days (includes
‘v..~ cutting) for first —Magnetometer | s,
survey, —Radiometric
ENTER 20 days for cach —Other.
addiliox.]al survey using Geological | e,
same grid. Geochemical | Loiciinniiessinessssssssassssnssssnerssssssnssnns
AIRBORNE CREDITS (Special provision credits do not Vclaco sirborne surveys)
30 R 30 .-G'\. 2° .............................................................
Magnetometer Electromagnetic _©9 __ Radiometsic <~
(enterdaysparclpim) st ess
DATE: 21 SULN B4 5iGNATURE: = Z T | ———
v Author of Repdfl or Agent
.................. /‘&‘,‘
199 (7] e, g g sssssseessessassansansseses
Res. Geol. Qualifications (/3,‘7?(} )0 U/ ‘_///./ wfz.f{\
Previous Surveys (:"5""f',""'"'\"';"/"""""\““D """""""""""
File No.  Type Date Claim Holder by ;e
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll .'\'L‘ ‘.'
--uc..-...n...-..----...uh(,.:/u". ...........................
........................................................................................................... Yy
........................................................................................................... TOTAL CLAIMS J
837 (8/79)

%




SELF POTENTIAL
Instrument Range

Survey Method

Corrections made

RADIOMETRIC

Instrument

Values measured

Energy windows (levels)

Height of instrument Background Count

Size of detector

Overburden

{type, depth ~ include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC))
Type of survey

Instrument

Accuracy

Parameters measured

Additional information (for understanding results)

AIRBORNE SURVEYS
Type of survey(s) MAG, ©&W, VLF €ty

Instrument(s) DWAQNE M LD,

(lpcdly- for each type of survey)
Accuracy.

{specily for esch type of survey)
Aircraft used

Sensor altitude

Navigation and flight path recovery method

Aircraft altitude Line Spacing

Miles flown over total area Over claims only




o (¥

tario

Ministry of Natural Resources

File

GEOPHYSICAL — GEOLOGICAL — GEFOCHEMICAL
TECHNICAL DATA STATEMENT

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT
TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

Type of Survey(s) A\RBORNG M, WLF-GM, WAG
ATONER, RENNIE MCATH
R.3. McQOWIAN

Township or Area
Claim Holder(s)

Survey Company dMauem Lnd
Author of Report b.C, ‘:R‘:\ seR
Address of Author 1010 ~ \* ' CAWADIAN P LACE, TDRONTO

Covering Dates of Survey 12-04-2%4 ‘o \4-04-¢4
{linecutting to olfice)

Total Miles of Line Cut

SPECIAL PROVISIONS DAYS
CREDITS REQUESTED Geophysical per claim
- ) —Electromagnetic
ENTER 40 days (includes
line cutting) for first —Magnetometer
survey, ~Radiometric
ENTER 20 days for each —Other
additior.\al survey using Geological
same grid. Geochemical
AIRBORNE CREDITS (Special provision credits do not n\gﬁ!o airborne surveys)
20 . DO F-CH 2.qQ
Magnctometer Electromagnetic . =22 Redtemctric .= >
{enter days per claim)
DATE: S1=30 R4 5GNATURE: :

.
Author of Report or Kgent
e D e Il

Res. Geol. Qualifications
Previous Surveys
; lai
File No. Type Date Claim Holder

.......................................................
.................................................... Lo rrcensiersisnnreeniisenisssniennnsnsnnirennents <oes
.................. R O R L N R Y Y PR AT Y
.................. S RO PN SU O PO
UPIRRUROIN SUPPIRUIVVEN SO SRR e enieennas veoaens
................. Forrnnnenrdis for e

MINING CLAIMS TRAVERSED
List numerically

CORERLENITININIRCCOORNIOIL

{peehin)

PR
SRSEPREINIRINNIINND SOOI SIOBRRNNDIEIINIBEIORONNINNRGNNENNRIBIREARY
As PeR  NYTACHNENT
SONNNNIBNOIINN IR IR RO NIO T IO RNRIRIRRRRTe RO RRNRNITIRRINY
FROIOIVNLINNNRNNRINRNRLIRENS RSN NRUOINRGRRRNINRNNRRENNNRORRNIGRINTY
IR IO IBIDEIRY LRI AT R TR ) FISANINGRUGEIRGSNNIIRNNICEBINNNEIRNININS

L Ly Yy Ty Ty Y Y T Y Y Y Yy T TR T LY T T Y

1f space insufficient, attach list

.......................................... BISEIBINSRNGLOIRORS
lllllll BOREOIRIINIRIROINNIIIINSEOIPRIBEIOENNORNPINEIINNENIIRNIRINERY
shpseIRIIBIRRGSL” ssedenes LR RN) LIY I TR ] ) GROEREEINNDRRIINIRROR NS
----------- L T T T TP T I Y AT P T LRI AT T ALY
................................................ ssasscsnreseseene
....... LT T T P T T T YT Y Y YT TP T TS YTTITIT AT
careee sassessrnantatascssarsreny [TTTTIITITIYN esesacssanresee ssess
LT T Ty P T T T TP P T T YT T CseratrenstasnseanetasIaIrIeatS e
J’;5 "
oooooooooooooooooooooooo ’d" Ve ssrsnrsonncessrrssnnreserss
(s
L)
L N
‘f .
creveeserseersrris [ (T ITTT Tt IN geérempresesscsanse vevens
4, Y4 -
sy /e ~ ) ~
4y . i
l,' /
.............. L Y S WALLLL L LI T Y TP Y ST TTY
(2553
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TOTAL CLAIMS

837 (8/79)
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®

SELF POTENTIAL
Instrument Range
Survey Method

Corrections made

RADIOMETRIC

Instrument

Values measured

Energy windows (levels)

Height of instrument Background Count

Size of detector

Overburden

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)
Type of survey

Instrument

Accuracy

Parameters measured

Additional information (for understanding results)

Type of survey(s) ULE ’GM; EM, WM ~G

Instrument(s) b\Q}\QP\ v

{specify for each type of survey)
Accuracy

{specify for each type of survey)
Aircraft used

Sensor altitude

Navigation and flight path recovery method

Aircraft altitude Line Spacing

Miles flown over total area Over claims only

-ty




- F
@ Ministry of Natural Resources He
Yow .
L\.— GEOPHYSICAL — GEOLOGICAL — GEOCHEMICAL

tario TECHNICAL DATA STATEMENT

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT
TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC,

Type of Survey(s) D\GWE ™M V\Aq * S=F eEM

: = NN '
Township or Arca_ STOVER, R&NME, MEATH MINING CLAIMS TRAVERSED
Claim Holder(s)__R . 3. MCQOLIAN List numerically
Q. PAueTTe
Survey Company b\C\,“G ML b

Author of Report be.traseR. "“ L (e

Address of Author‘\,o\o" \“ Qvadion Pace .(\.0' ouke S

Covering Dates of Survey \D - \l\(m;:‘%:l;“:s\ﬁ 4 QGAX"ACRQ.D ust
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Addidonal informapion (for understanding results)
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- Ministryol Report of Work . O\ ’ G 0{§3 Instructions: ~ P'lnu tybe or print.

; Natural : : ~ It numbe: of mining claims traversed
: @ Resources (Geophystlcai, Geo!oglcal,. & é 9 5 ?) exceeds tpace on this form, stiach 8 list,
Geochemical and Expenditures) ' Note: — Only days credits calcuisted in the

Ontario “Expenditures” ssction may be entersd

, : L in the “Expend, Days Cr.” columns,
Q . The Mining Act ~ Do not use shaded sreas below.
[Yvpe ol Sorvey ol Township or Ares

Prospector’s Licence No.

E_AT\JB.BOQNC EM & MAG, JLE-EM  |STOvNER
loim Holder(s] 7
bougLas BeLingeR. (FOR R.3, McGouvian) o713 Anc

Wrou v
VI0-625 HOWE 8T, VANOLNER ®c
Eurvey Company I Oste of Survey {irom & 10} Totel Miles of line Cut
DGHEm L1, R T s

it o 1 i, Prass, Tovonbo O 18x 17

Credits Requested per Each Claim in Columns at right Mining Claims Traversed {List in numerical sequence}
Specisl Provisions Geophysical Days per Mining Claim Expend. . _._Mining Claim Expend.
eophysics Claim Prefix Number Days Cr, Prafix Number Days Cr,

For first survey: - Elsctromagnetic &SH M2

Enter 40 days. (This

includes line cutting) . Masgnstomaeter \‘\ ‘::R‘\.B
For each additional susvay: - Regiomeuric
using the same grid:
- Other

Enter 20 days {for each)

Crolopice! L—

Geochemica!

Msn Days
Geophysicet Dé'v.'i:‘"

Complete reverse side

- Eloct ]
and enter totalls) here ectromagnatic

- Magneiomaeter

+ Radiometiic

» Other

Geologics!

Geochemical

Airborns Credits Osvs per
Ciaim
Note: Special provisions Elactromagnetic ?’0
credits 00 not spply e e o] ; /‘ 3
:n Airborne Surveys, | Magnetometer 50 i ‘:". -~
VLE ~& " — S s
Rodromersc " 2.0 i . ,i ~ ‘{ ‘.!\
Expenditures (excludes power stripping) \ k/(/( " D8 )
Tvpe of Work Performed ; If va il )
! '/y:.;q, . > [On
o /e, vod
Performed on Cisim!se} YR
“u v
._.J Y YN .
' I,d’y
Cslculation of Expenditure Days Credits —
Tots!
Totusl Expenditures Deys Credits
$ + |15 ] = J Totsl number of mining
cisims covered by this 2
Tnstructians . report of work,
. Totsl Days Credits may be spportionsd &1 the claim holder’s -
- choics. Enter number of days credits rar clsim selacted For Office Use Only
in columns at right, * Tots! Days Cr.{Date Recorded Mining Recorder
- —— Hecorged

Dste cordd Agent {Signature) Date Approved 81 Recorded |Branch Director

Certification Verifying Report of Work
) hereby cartify that | have 8 personsi and intimate knowtedge of the fucts set forth in the Report of W rk annexed hereto, having periormed the work
Of v.itnessv sarna during and/or after its completion and the annexed repon is true,
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b AR 'b I3
{& "5 !
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Instructions: — Plesse typs or print

Mmi;ulyo! Report of Work - {‘3 = il number of mining cieims 1raversed
Natura {Geophysical, Geological, A M exceeds space on this form, attach a list.
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1984 07 24 Your File:
Our File: 2.6953

Mrs. N.V. St. Jules

Nining Recorder

Ministry of Natural Resources
875 Queen Street East

P.0. Box 669

Sault Ste. Marie, Ontario
POA SN2

Dear mqm

We have received reports and maps for an Afrborne
Geophysical (Electromagnetic & Magnetometer) Survey
submitted on Mining Claims SSH 707092 et al in the
Townships of Stover, Rennie and Meath.

This material will be examined and assessed and
: statement of assessment work credits will be
ssued,

We do not have a copy of the report of work which
{s normally filed with you prior to the submission
of this technical data. Please forward a copy

as soon as possible.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whétnay Block, Room 6643
Queen's Park

Toronto, Ontario

MIA 1W3

Phono: (416)965-6918

S. Hurst:sc

cct R.J. McGowan/G. Paquette
370 - 625 Howe Street
Yancouver, B.c.
¥6C 276

cc: Dighem Limited
29 Silverton Awnvwe
Domsview, Ontaric
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Indeterminate

DIGHEM anomalies are divided into six grades of
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, ) symbol Conductor (“*model”)
; Inphase and
B. Bedrock conductor
Depth s Ouadraluse ol _ )
greater than Coaxial Cojl S, Conductive cover (“horizontal thin sheet™
15m is greater than H. Broad conductive rock unit, deep
‘ acm 5 ppm conductive weathering. thick conductive
P 4bm 10 ppm cover (“half space™)
i 60m 15 ppm. E. Edge of broad conductor
| | o e 20 ppm)' ¢ edge of hall space’
L. Culture. e g. power line, bullding. fence
- dip direction
arcs indicate \ E &R,
the conductor -
has a thick. ’< A8 - magnetic corretation (in nT (gammas)
ness = 10m -? T A o-e——— conductor axis
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