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1. INTRODUCTION

This report contains our interpretation of the results 

on an INPUT MK VI airborne electromagnetic and magnetic survey 

flown for Chevron Canada Resources Limited. The survey area 

lies within the Province of Ontario, approximately 40 kilometres
i

north of the City of Timmins. The area outlines are presented 

on the following pages.

The survey was commissioned by Mr. E.D. Dodson of Chevron 

Canada on September 29, 1983. The author supervised the data 

compilation and interpretation through to the completion of 

the project in January,' 1983.

The survey objective is the detection and location of 

base metal sulphide conductors within assumed Precambrian 

volcano-sedimentary lithology of the Abitibi greenstone belt 

rocks.

The primary survey area consists of approximately 1,250 

kilometres of traverse and control lines. These were flown 

between the dates of October 19 and October 21, 1983 using 

Timmins as the survey operations base.

2. SURVEY OPERATIONS

2a. Project Location

A Britten-Norman Trislander aircraft, C-GNKW, equipped 

with the QUESTOR/BARRINGER MK VI INPUT system was utilized for 

the survey, which is composed of 2 overlapping blocks. The 

survey area lies within N.T.S. Maps 42A14.
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2b. Production

The flight line spacing over both blocks was 300 metres. 

The table summarizes the kilometres flown during the survey 

operation,

UT npv a

BLOCK B

fri y* o \ Tf^ v* c f^

Control

fpv*satT*av*o^

Control

Total . .

lines . . . . ,...,. 990.
,,... 41.

..... 209.

..... 9.

..... 1,250.

2 km.
7

4
4

7 km.

The survey was completed in four production days. 

The first flight was completed on September 27, after which 

no further work was done until October 19 through 21, at the 

arrival of an up-dated photomosaic.

(f

2c. Survey Personnel

The survey crew was made up of experienced Questor 

employees:

Crew Manager/Data Technician - A. Thriscutt 

Pilot/Captain of Aircraft - F. Styger 

Co-Pilot/Navigator - T. Stanton 

INPUT Equipment Technician - B. Hutchinson 

Aircraft Engineer - D. Hostrawser 

The flight path recovery was completed at the survey 

base while the final data compilation and drafting was carried 

out by Questor at its Mississauga, Ontario office. The magnetic 

and electromagnetic processing was carried out using Questor 

software and computer drafted by Dataplotting Services. The 

INPUT interpretation and reporting was completed by M. H. Konings
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Mr. J. Steele, Geophysicist for Chevron Canada 
Resources was the technical authority for the project.

2d. Data Compilation ;

The flight path of the aircraft is recorded by a strip 
camera on black and white 35mm. film continuously during flight. 
The camera is fired by the fiducial time system of the data 
acquisition system once every 2 seconds. Fiducial numbers 
are imprinted on the film, marked onto the analogue records 
and recorded digitally at the same instant.

The flight line headings are opposite on adjacent lines, 
which are normally flown sequentially in an "S" pattern. The 
navigation references are flight strips at a scale of 1:20,000 
which are made from the base maps. The equipment operator 
logs the flight details recording line numbers, time, the 
fiducial range and other pertinent flight information. This 
information comes from the magnetic tape after it has been 
recorded (read-after-write). It is compared to the film, 
analogue records and the magnetic base station recording at 
the completion of the survey flight.

The film and all records are developed, edited and 
checked at the completion of each flight. Recovery of the 
flight track is carried out by comparing the negative of the 
35mm. film to the topographic features of the base map. 
Coincident features are picked and plotted on exact copies of 
the stable mosaic base map on which the final results are 
drafted. Points are picked at an average interval of l 
kilometre. This corresponds to one whole fiducial unit or 20 
seconds. The picked points will not necessarily fall on whole
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fiducial numbers, but on the final presentation, .only 
the first and last whole numbers on a line are marked on 
each flight line. By interpolation, the whole numbers are 
marked as ticks along the flight path. This keeps the anomaly 
and interpretation maps free of unnecessary numbers.

'" .-.':.

These procedures are performed daily so that the data 
quality and progress may be measured objectively. Reflights 
for covering navigational gaps and other deficiencies are 
usually flown on the following day.

The analogue records are inspected for coherence with 
specifications, and anomalies are selected for classification 
and plotting. Selected anomalous conductors are positioned 
by plotting their fiducial positions-, less the lag factor 
{Appendix C). These resultant positions are located by 
interpolating between fiducial points established by the 
flight path recovery process.

The survey results are presented as 2 products. There 
is an INPUT anomaly map with interpretation, and a magnetic 
contour overlay. This summary describes the interpretation 
of INPUT results and presents recommendations for ground 
follow-up surveys.

3. INPUT DATA PRESENTATION

The base maps for the survey area are photomosaics 
constructed from 1:15,840 air photographs supplied by the 
Ontario Ministry of Natural Resources and taken .in 1979. 
These wore used first for the flight strips and later as the 
base onto which the flight path was recovered. The mosaics
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e uncontrolled at a scale of 1:20,000. The area was 

divided into sheets which are partitioned as illustrated 

on the location map for each individual plan map.

The INPUT anomaly map presents the information extracted 

from the analogue records. This consists chiefly of the peak 

anomaly positions and response characteristics, surficial 

responses, up-dip responses, and magnetic anomaly locations. 

In effect, these represent the primary data analysis. The 

symbols are explained in the map legend, but the following 

observations are presented:

position of peak anomaly;

conductance or conductivity-thickness;

amplitude of channel 2 response;

position and peak amplitude of associated magnetic
anomalies;

where present, surficial, up-dip and poorly defined 
responses have been identified with a unique symbol.

The INPUT interpretation overlay outlines the geophysical/ 

geological and physiographic data. The primary survey target - 

bedrock conductors have axis locations and dip directions, 

where they are interpretable. The anomalous zones which are 

recommended for follow-up have a reference label assigned, to 

which additional comments and recommendations are directed in 

the Interpretation Report, following this section. Surficial 

response sources are mapped out by boundaries showing their 

interpreted lateral extent.
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The following list summarizes the interpretation 

presentation.

bedrock conductor axis, probable and possible;

conductor dip;

surficial conductor outlines;

anomalous conductors selected for ground 
evaluation with reference number;

4. INTERPRETATION - GENERAL

4a. Regional Geology

The absence of outcrops in the Carnegie project area 

has resulted in a rather obscure geological picture. Explor 

ation work has resulted in the intersection of a wide assemblage 

of Precambrian mafic and felsic metavolcanics. Metasedimentary 

beds, including the ubiquitous graphitic sediment, have also 

been intersected in drilling programmes. The central part of 

the project area is dominated by strong magnetic high anomalies 

which has been interpreted as an ultramafic sill composed of 

serpentinite, pyroxenite and gabbro.

The main structural trends may be inferred from aero 

magnetic data, although gravity work may supplement interpretations, 

The survey area lies within the "Prosser" gravity high as defined 

by R.M. Middleton, 1976. Other gravity high anomalies to the 

southwest host the Kidd Creek and Kamiskotia area base metal 

deposits. Middleton has interpreted mafic and ultramafic 

intrusions combined with basalts as the most likely geological 

interpretation.
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4. INTERPRETATION - GENERAL

4a. Regional Geology

The Kingsmill survey area has' not been well documented in 

public literature because of the absence of outcrop in the area 

and the lack of previous exploration work. As a result, no 

useful geological references were available to the author.

Most of the survey area was covered by a regional gravity 

survey (Geoscience Report 135 by R.S. Middleton, 1976). 

Gravity contours suggest that the entire survey area lies on 

the north side of a regional contact within a unit with less 

excess mass. This has been interpreted as an indication of 

mainly metasedimentary rocks in which the volcanic portion is a 

minor portion. There is no indication of the N and NNW
f

trending structural breaks apparent on regional magnetic maps 

and geologically inferred to the south. 

4b. Conductivity Analysis

The conductivity-thickness products of planar horizontal 

and thin, steeply dipping conductors are proportional to the 

time constant of the secondary field electromagnetic transient 

decay. This transient may be closely approximated by an 

exponential function for which the conductivity-thickness 

product (TCP) is inversely proportional to the log difference 

of two channel amplitudes at their respective sample times.

These response functions are presented in the form of 

graphs in which the amplitudes of the 6 channels of INPUT 

response are plotted on a logarithmic scale against conduct 

ivity. The relative amplitudes of the secondary response, at



The response shapes are indicative of shallow depth conductors 

over the entire survey area, with 20-50 metre depths interpreted 

for most selected zones. The INPUT system depth capability is 

typically 200 metres for a vertical, 600 metre strike length 

by 300 metre depth extent target. The effective penetration 

depth increases for a dipping target and decreases for a 

smaller size conductor.

Depths were only determined for responses which appear 

to fit the interpretation model - a thin near vertical plate 

with a strike length of greater than 500 metres. Qualifications 

for these determinations are summarized in the interpretation 

section.

The depths for 5 and 6 channel anomalies were corrected 

for the interpreted conductor strike intersection relative to 

the flight line direction and the effects of aircraft altitude 

deviations from a flight altitude of 120 metres.

An anomaly listing at the back of this report summarizes 

each anomalous response in a numerical sequence. In addition 

to the standard anomaly parameters, an "anomaly.type" 

classification has been added. The letters correlate with the 

plotted symbols according to the following table.

ANOMALY TYPE 

BLANK 

S

U

P 

C

RESPONSE SOURCE 

bedrock conductors

surficial {overburden 
or lakebottom) 
conductivity

up-dip accessory

SYMBOL

circular 

diamond

half circular, half
peak to main response diamond, symbolically

"pointing" in dip direction

poorly defined 
response

cultural source (not 
applicable for survey)

asterisk "*" in lower 
left quadrant

square
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The "P" poorly defined response may not yield signatures 

diagnostic of a discrete bedrock anomaly to standard electro 

magnetic prospecting equipment. Interpreted axis locations 

may be approximate for these intercepts.

5. INPUT INTERPRETATION - 

.BLOCKS A S B

The conductive stratigraphy of the Carnegie Project area 

is typical of greenstone belt structures and composition. The 

main part of the survey area is centred on an ultramafic 

intrusive with its complimentary magnetic expression. Conductors, 

most of which are stratigraphic markers are also related to 

magnetic activity, both regional and local. Areas of magnetic 

activity such as the NE part of Map 3, SW'part of' Map l and 

the NW part of BLOCK B are devoid of moderate and strong 

conductors. Surficial conductivities were not a dominant 

problem in the survey area. Local broad responses which do 

not have a line-to-line correlation may have their origin in 

surficial (clay) conductivity, however, these are a relatively 

small population in the survey area. Nowhere in the survey 

area do weak responses obscure or hinder interpretation of 

bedrock anomalies. The conductance of surficial responses is 

interpreted to be less than 0.5S.
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The structure of the survey area can be partly resolved 
with the aid of the conductive trends. An overall structural 
simplicity is complicated by apparent fold systems, within the 
western part of the ultramafic complex and from ZONE 72P, 
extending to the ESE. Other fold systems may exist but could 
not be resolved at a 300 metre line spacing. Vertical dipping 
stratigraphy has been interpreted for almost all conductors 
except those so marked on the interpretation maps. No clear 
regional trends which might be interpreted as a synformal or 
antiformal structure were interpreted.

Recommendations for follow-up of INPUT conductors are 
based on standard criterion. Isolated conductors with or 
without magnetic coincident peaks should be considered the 
highest priority zones for ground evaluation and testing. 
Second priority targets may be long formational conductors 
with a local magnetic association, apparent width improvement 
or structural complexity. Simple improvements in formational 
apparent conductance and weaker conductors have in our 
experience, a lesser probability of hosting massive sulphides 
and have been rated as third priority targets.

The anomaly reference number relates to the flight 
line number and the anomaly letter of the best conductor 
response intercept. The BLOCK B zones have a "l" prefix 
before the line number. It is worth noting the difference 
in responses at the BLOCK A-B overlap area.
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ANOMALY 97Z

Conductance

Dip

Strike

Altimeter

Depth

Associated Magnetics

Related Responses

Priority l 

13S 

S

600 

119m 

15m 

lOnT

95TW, 96EF, 98D 

Two parallel conductors located in an area of 

formational conductors are considered isolated from longer 

stratigraphic markers. The 97Z conductor in particular 

has a wide response with a very subtle magnetic expression 

on the flank of a larger anomaly. As distinct similarities 

can be recognized between responses 95TW and 972, the southern 

axis is the predominant conductor. The conductor dip is 

interpreted to be steeply south, an interpretation deduced 

from response shapes but substantiated by regular amplitude 

variations in opposite flight directions from the formational 

conductor to the south.

ANOMALY 98E

Conductance

Dip

Strike

Altimeter

Depth

Associated Magnetics

Related Responses

Priority 2

22S

S?

600

126m

65m

20nT

97Y, 99BB
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The 98E ZONE could probably be best evaluated with 

97Z because of the close proximity of the two zones. There 

is no direct evidence of dip, although a steep southward dip 

is inferred from the adjacent conductors. The 98E intercept 

is a symmetrical response which has a complex transient. 

When considering the latter 4 channels, a conductance of SOS 

results. As the zone represents a significant improvement 

in conductance and is accompanied by a local magnetic 

correlation, this zone should be evaluated as a sulphide target,

Priority l

23S

SON?

800

124m

70m

ANOMALY 98EE

Conductance

Dip

Strike

Altimeter

Depth

Associated Magnetics

Related Responses 96AA, 97AB

From the isolated location of 98EE within otherwise 

resistive rocks, the zone is recommended as a high priority 

target. The broad response shapes may be attributed to a 

combination of both depth and'response width. Surficial 

responses have affected the responses of the first 2 channels, 

but the later decay times have a good fit to the vertical 

sheet model transient. The 97AB response pair, probably 

represents an up-dip indication, interpreted as a possible 

80 N dip, which is consistent with the 98EE response shape.
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-6 .W-CONCLUSIONS AND RECOMMENDATIONS

The Carnegie project INPUT survey results are a 
proliferation of conductors, many of which are in the 
1 formational' category. Where these have a very consistent electromagnetic character, either weak or strong, these 
conductors have been left out of the 'anomaly 1 selection. 
Naturally, this is based on standard massive sulphide criterion, which would be a restrictive for gold exploration for example. 

Geology and previous surveys have not been considered in the prioritization of any selections, primarily because of the absence of accurate up-to-date data to the interpreter. 
As a result, the anomaly selection should definitely be reviewed prior to ground evaluations. This should also apply to for-

- t
mational conductors, which in the Timmins area have an indirect relationship to gold mineralization in favourable geology.

Although surficial conductivity is present in the 
survey area, it appears to be restricted to thin continuous horizontal layers. Seldom are more than the first 2 channels affected, and nowhere are bedrock conductors seriously obscured. The same observation should also apply to ground E.M. evaluation in the project area.

A total of 44 targets are suggested for further work, 
be they assessment work evaluations through to ground geo 
technical surveys. The following list is a summary of the 
survey anomalous selections and the author's prioritization:



- 43 -

PROJECT: SUMMARY OF SELECTED CONDUCTORS

FK1UKITY 1

5L

26R

28C

36B

45F

49L

55H

53Y

57C

59S

62B

70GG

72P

73BB

75G

97Z

98EE

127R

131J

PRIORITY 2

4A

17E

27R

53AA

60GG

61D

61BB

72Y

86S

98E

126H

133J

134C

PRIORITY 3

5Y

10L

21D

20G

25P

48C

57JJ

SOP

114J

122S

129L
t

130T

19 13 12

Respectfully submitted,

M. H. Konings, P.Eng,, 
Senior Geophysicist.
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Mining Recorder
Ministry of Natural Resources
60 Wilson Avenue
T1rains, Ontario
P4N 2S7

Dear Sir:

hie received reports and naps on September 18. 1984 
for an Airborne Geophysical (Electromagnetic] Survey 
submitted on Mining Claims P 586105 et al In the 
Township of Prosser.

This material will be examined and assessed and a 
statement of assessment work credits will be Issued.

He do not have a copy of the report of work which 1s 
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

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1U3 
Phone:(416)965-4888

A. Barn me

cc: Abitibi-Price Inc
Toronto Dominion Centre 
P.O. Box 21 
Toronto, Ontario 
M5K 1B3



Chevron
Chevron Canada Resources Limited
Minerals Staff
167B Wilson Ave, Timmins, Ontario P4N 2T2 Phone (705) 264-2291
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