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SUMMARY

A DIGHEM II airborne electromagnetic/resistivity/magnetic 

survey of 132.00 line-miles was flown for Asarco Exploration 

Company of Canada Ltd. in the Belford-Watson Townships of Ontario, 

Three EM anomalies were obtained, of which at least two1 are 
bedrock responses.



INTRODUCTION

A DIGKEM survey of 132.00 line-miles was flown with 

a 660-foot line-spacing for Asarco Exploration Company of 

Canada Ltd. on February 19th and 20th, 1977 in the Belford- 

Watson Townships area of Ontario. The Alouette li,.jet- heli 

copter C-GNOX flew with an average airspeed of 60 mph and EM 

bird height of 110 feet. Ancillary equipment consisted of a 

Geometrics 803 magnetometer with its bird at an average height 

of 160 feet, a Sperry radio altimeter, Geocam sequence camera, 

60 hz monitor, MFE 8-channel hot pen analog recorder, and a 

Geometrics G-704 digital data acquisition system .with a Cipher 

70 7-track 200 bpi magnetic tape recorder. The analog equip 

ment recorded six channels of EM data at approximately 900 hz and 

one of magnetics and radio altitude. The digital equipment 

recorded the EM data with a sensitivity of 0.2 ppm/bit and the 

magnetic field to an accuracy of one gamma.

The appendix provides details on the data channels, 

their respective noise levels, and the data reduction procedure. 

The quoted noise levels are generally valid for wind speeds 

up to 20 mph. Higher winds may cause the system to be grounded 

because excessive bird swinging produces control difficulties 

in piloting the helicopter. The swinging results from the 50 

square feet 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.



LOCATION MAP

Figure I. The survey area,



INTRODUCTION

A DIGHEM survey of 195 line-miles was flown with , 

a 660-foot line-spacing for Asarco Exploration Company of 

Canada Ltd on February 19th and 20th, 1977,'in the Watson- 

Strachan Townships area of Ontario (Figure 1). The 

Alouette II jet helicopter C-GNQX flew with an average airspeed 

of 60 mph and EM bird height of 110 feet. Ancillary equipment 

consisted of a Geometries 803 magnetometer with its bird at 

an average height of 160- feet, a Sperry radio altimeter/ Geocam 

sequence camera, 60 hs monitor, MFE 8-channel hot pen analog 

recorder, and a Geometrics G-704 digital data acquisition 

system with a Cipher 70 7-track 200-bpi magnetic tape recorder.
*

The analog equipment recorded six channels of EM data at 

approximately 900 hz and one of magnetics and radio altitude. 

The digital equipment recorded the EM data with a sensitivity 

of 0.2 ppm/bit and the magnetic field to an accuracy of one

gamma.

The Appendix provides details on the data channels, 

their respective noise levels, and the data reduction procedure. 

The quoted noise levels are generally valid for wind speeds 

up to 20 mph. Higher winds may cause the system to be grounded 

because excessive bird swinging produces control difficulties 

in piloting the helicopter. The swinging results from the 50 

square feet 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.



DATA PRESENTATION

DIGHEM electromagnetic responses fall into two 

general classes, discrete and broad. The discrete class 

consists of sharp well defined anomalies from discrete 

conductors such as sulfide lenses and steeply dipping sheets 

of graphite and sulfides. The broad class consists of wide 

anomalies from conductors having a large horizontal surface 

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) model is the most 

common model used for the analysis of discrete conductors. All 

anomalies plotted on the electromagnetic map are interpreted 

according to 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 the most 

suitable model for broad conductors. Resistivity contour maps 

result from the use of this model. Resistivity contour maps 

should be prepared when the EM responses predominantly are of 

the broad class. 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.



Discrete conductor analysis

The EM anomalies appearing on the electromagnetic 

map are interpreted by computer to give the conductance 

(i.e., conductivity-thickness product) in mhos of a vertical 

sheet model. DIGHEM anomalies are divided into six grades 

of conductance, as shown in Table I. The conductance in 

mhos is the reciprocal of resistance in ohms.

Table I . EM Anomaly Grades

Anomaly Grade ,

6
5
4
3
2
1

Mho

50
20
10
5

Range

^ 100
- 99
- 49
- 19

9
6 4

The mho 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 the conductor as height increases. Small anomalies 

from deeply buried strong conductors are not confused with 

small anomalies from shallow weak conductors because the 

former will have larger mho values.



Conductive overburden generally produces broad EM 

responses which are not plotted on the EM maps. However, 

patchy conductive overburden can yield discrete-like anomalies 

with a conductance grade (cf. Table I) of l, or even of 2 for 

highly conducting clays. The anomaly shapes from the multiple 

coils often allow surface conductors to be recognized, and 

these are indicated by the letter S on the map. The remaining 

grade l and 2 anomalies could be weak bedrock conductors. The 

higher grades indicate increasingly higher conductances. 

Examples: DIGHEM's New Insco copper discovery {Noranda, Quebec) 

yielded a grade 4 anomaly, as did the neighbouring copper-zinc 

Magusi River ore body; Mattabi (copper-zinc, Sturgeon Lake, Ontario) 

and Whistle (nickel, Sudbury, Ontario) gave grade 5; and DIGHEM's 

Montcalm nickel-copper discovery (Timmins, Ontario) 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 

characteristic of massive sulfides or graphite. Moderate 

conductors {grades 3 and 4) typically reflect sulfides of 

a less massive character or graphite, while weak bedrock 

conductors (grades l and 2) can signify poorly connected 

graphite or heavily disseminated sulfides. Grade l 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 

Restigouche Mining Corporation near Bathurst, New Brunswick, 

yielded a well defined grade l conductor. The 10 percent 

by volume of sphalerite occurs as a coating around the 

fine grained massive pyrite, thereby inhibiting electrical 

conduction.

On the electromagnetic map, the actual mho value 

and a letter are plotted beside the EM grade symbol. The 

letter is the anomaly identifier. The horizontal rows of dots, 

beside each anomaly symbol, indicate the anomaly amplitude . 

of the flight record. The vertical column of dots gives 

the estimated depth. In areas where anomalies are crowded, 

the identifiers, dots and mho values 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 conductance calculation. Thus, a conductance value 

obtained from a large ppm anomaly (3 or 4 dots) will be 

accurate whereas one obtained from a small ppm anomaly 

(no dots) could be inaccurate.



The absence of amplitude dots indicates that the 

anomaly from the standard (coaxial maximum-coupled) coil 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 loho 

value and depth estimate will illustrate which of these 

possibilities best fits the recorded data. The depth 

estimate, however, can be erroneous. The anomaly from a 

near-surface conductor, which exists only to one side of 

a flight line, will yield a large depth estimate because 

the computer assumes that the conductor occurs directly 

beneath the flight line.

t
Flight line deviations occasionally yield cases

where two anomalies, having similar mho 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 estimate can be unreliable. There 

are a 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 line, or because it has a shallow dip.



A further interpretation is presented on the EM 

map by means of the line-to-line correlation of anomalies. 

This provides conductor axes which may define tjie geological 

structure over portions of the survey area.

The majority of massive sulfide ore deposits 

have strike lengths of a few hundred to a few thousand 

feet. Consequently, it is important to recognize short 

conductors which .may exist in close proximity to long 

conductive bands. The high resolution of the DIGHEM system, 

and the line-to-line correlation given on the EM map,, 

are especially important for a proper strike length 

evaluation.

DIGKEM 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 followup program. The actual 

mho values are plotted 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 direction, conductance and. depth. The 

accuracy is comparable to an interpretation from a ground 

EiM survey having the same line spacing.



The attached EM anomaly list provides a tabulation 

of anomalies in ppm, and in mhos and estimated depth for 

the vertical sheet model. The anomalies are listed from 

top to bottom of the map for each line. Ungraded anomalies 

(see map legend) do not appear in the anomaly list. Such 

conductors yielded anomalies which were too weak (on the 

flight chart) to allow a reasonable estimate of their 

conductance grade.

The EM anomaly list also shows the conductance in 

mhos and the depth for a thin horizontal sheet (whole plane) 

model, but only the vertical sheet parameters appear on the 

EM map. The horizontal sheet model is suitable for a flatly 

dipping thin bedrock conductor such as a sulfide sheet having 

a thickness less than 50 feet. The list also shows the 

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 list, a depth value 

of zero for the conductive earth model, in an area of deep 

cover, warns that the anomaly may be caused by conductive 

overburden.

Resistivity mapping

Areas of widespread conductivity have been encountered 

while surveying for base metals. In such areas, anomalies 

can be generated by decreases of only 20 feet 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 

peaks reflect either increases in conductivity of the 

earth or decreases in survey altitude. For such conductive 

areas, apparent resistivity contour maps can aid the 

interpretation of the airborne data. The advantage of 

the contour maps is that anomalies caused by altitude 

changes are considerably reduced, and the contours reflect 

mainly those anomalies caused by conductivity changes. 

In areas of widespread conductivity, many anomalies on 

the EM map may be caused by altitude variations. The 

majority of these "anomalies" are flagged by S or S? (see 

map legend). A more quantitative approach is to prepare 

a resistivity contour map. Such a map improves the 

interpreter's ability to differentiate between conductive 

trends in the bedrock and those patterns typical of 

conductive overburden. Discrete conductors will appear 

as narrow lows on the contour.map and broad conductors 

will appear as wide lows.

Conductive overburden diminishes the ability 

of an EM system to effectively explore the bedrock. For 

example, the lower the resistivity of the cover, the 

more active the EM channels, and the less the likelihood 

of recognizing that a particular anomaly might be caused 

by a bedrock conductor. As a general rule of thumb/ 

the effectiveness of the DIGHEM system for base metal



exploration is civen in Table II.

Table II. Influence of Conductive Cover 
On Base Metal Surveys.

Resistivity Exploration effectiveness 
at 900 ha

> 300 ohra-ia j

100 to 300

30 to 100

excellent 

good

moderate 

poor

Apparent resistivity maps should be constructed 

when the exploration effectivenss (Table II) is moderate to 

poor, because the contour patterns can be helpful in 

differentiating between bedrock and overburden conductors. 

Wide resistivity lows may be caused by broad (e.g., flatly 

dipping) bedrock conductors or by conductive overburden. 

The two can only be differentiated on the basis of the 

resistivity contour patterns coupled with knowledge of the 

geology. For example, a wide east-west resistivity low 

might suggest the existence of a bedrock conductor in an 

area of flatly dipping stratigraphy which strikes east- 

west, whereas it would be suspect if the geological 

strike was north-south.



':lir:.ination of conductive overburden response

The DIGKEX system yields three channels which generally 

are free of the response of conductive overburden. These are 

the inphase channel 33, the quadrature channel 34, and the 

amplitude function channel 35. Channel 35 is used to trigger 

the conductance channel 37 which identifies discrete conductors.

Discrete conductors usually occur in the bedrock, 

such as sulfides or graphite, rather than in the overburden, 

such as conductive clay. Only discrete conductors are plotted 

on the EM map. Broad {i.e., non-discrete) conductors are 

not plotted on this nap, but are indicated by lows on the 

resistivity contour map.

The thickness parameter

II DIGHEX can provide an indication of the thickness

of a steeply dipping conductor. The ratio of the anomaly 

amplitude of channel 24/channel 22 increases as the apparent 

thickness increases, i.e., the thickness in the horizontal 

plane. On the EM map, those conductors are circled (see 

map legend) which are believed to have an apparent thickness 

greater than 30 feet. When the geological dip is greater 

than 45 degrees, the circled conductors can be high priority 

targets because most massive sulfide ore bodies are at least 

this thick, whereas non-economic bedrock conductors are 

often thinner. An estimate of thickness cannot be obtained 

when the strike of the conductor is subparallel to the 

flight line.



xc^, ne tc s

The exister.ee of a magnetic correlation with an EM anomaly 

is indicated directly on the EM photomosaic. An EM anomaly with 

magnetic correlation has a greater likelihood of being produced by 

sulfides than one that is non-magnetic. However, sulfide ore bodies 

may be non-magnetic {e.g., Kidd Creek near Timmins, Ontario) as well 

as magnetic (e.g., Mattabi).

The magnetometer data are digitally recorded in the aircraft 

to an accuracy of one gamma. The digital tape is processed by computer 

to yield a standard total field magnetic map contoured at 25 gamma 

intervals. The magnetic data also are treated mathematically to 

enhance the magnetic response of the near-surface gelogy, and an 

enhanced magnetic map is produced with a 100 gamma contour interval. 

The response of the enhancement operator in the frequency domain is 

shown in Figure 2.

The enhanced magnetic map bears a resemblance to a ground 

magnetic map. It therefore simplifies the recognition of trends in 

the rock strata and the interpretation of geological structure. The 

contour interval of 100 gammas is suitable for defining the near- 

surface local geology while de-emphasizing deep-seated regional 

features.

Apart from the difference in the contour interval, the enhanced 

magnetic map and the standard magnetic map are identical when magnetic 

basement rocks underlie several thousand feet of non-magnetic cover. 

The difference between the two maps increases with the amount of 

magnetization of the near-surface geology.
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Figure 2 Frequency response of magnetic 
operator
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The presence of a magnetic coincidence with an EM 

anomaly can result because the conductor is magnetic or be 

cause a magnetic body occurs in juxtaposition with the con 

ductor. The majority of magnetic conductors represent 

sulfides containing pyrrhotite or magnetite. However, graphite 

and magnetite in close association can provide coinciding EM- 

magnetic anomalies. The truly magnetic conductors tend to 

follow closely the contoured magnetic highs. Such coincidence 

may be more evident on the enhanced magnetic map than on the 

standard magnetic map because of less disturbance from regional 

magnetic features. The enhancement, therefore, provides data 

maps which contribute to the evaluation of EM anomalies.

THE SURVEY AREAS

The survey covered the Arik property (Sheet 1) located 

in Belford, Watson Townships and covered 132 line-miles,

The property has conductive overburden which yelds positive 

EM responses on the Quadrature channels 23, 25 and 32. This 

type of geological noise vanishes fairly completely on the 

difference channels 33 and 34. Thus, a bedrock conductor, 

hidden by geological noise on channels 22 to 25, and 31 and 32, 

would be expected to be visible on channels 33 and 34.
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The following EM anomalies may be of interest:

Anomaly 9A on Sheet l is a non-magnetic bedrock conductor 

with a conductance grade of 3. The profile shapes on the various 

channels imply that the DIGHEM II system flew parallel to the 

strike of the conductor over a distance of 600 feet.

A questionable response occurs on line 27 of Sheet 1. It 

is in an area of conductive overburden but could be caused by a 

bedrock conductor.

Anomaly 33A of Sheet l is a grade 3 non-magnetic bedrock 

conductor. The strike may be parallel to the flight line.

The resistivity maps do not suggest the existence of any 

bedrock conductors that are not shown on the EM maps. The resis 

tivity contour patterns appear to define the distribution of thick 

and shallow areas of conductive overburden. Thus, all broad 

conductors in the survey area result from conductive overburden.



respectfully submitted/

April 12,. 1S77
D. C. Fraser 
President

Four . r^as acc tis reort;
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TI-I3 FLIGHT RECORD AND PATH RECOVERY

The flight record is a roll of chart paper containing 

the geophysical profiles. The profiles were generated by 

computer at a scale identical to the geophysical maps. The 

flight record consists of 13 channels of information, as 

follows:

Channel 
Number ***

20
21
22
23
24 -
25
31
32
33
34
35
36
37

magnetics

Parameter

atitue
standard" coil-pair inphase 
standard coil-pair quadrature 
whaletail** coil-pair inphase 
whaletail coil-pair quadrature 
SUTT.S function inphase 
suras function quadrature 
differences function inphase 
differences function quadrature 
amplitude function 
log resistivity 
conductance

Scale
units/mm

10 gamma
10 feet

1 ppm
- 1 ppra
1 ppm
1 ppra
1 ppra
1 ppra
1 ppm
1 ppm
1 ppin

.03 decade
1 mho

Noise

2 gamma
5 feet
1-2 ppm
1-2 ppm
1-2 ppm
1-2 ppm
1-2 ppm
1 _ *} T-.rvrn* - Ff1-1
1-2 ppm
1-2 ppm
1-2 ppm

coaxial
horizontal coplanar

The log resistivity scale of 0.03 decade/mm means 

that the resistivity changes by an order of magnetude in 

33 mm. Thus, the resistivities at O, 33, 67 and 100 mm up 

from the bottom of the chart are respectively l, 10, 100 

and 1000 ohm-m.

Channels 26 and 27 are experimental, and are ignored

in this report.



rJhe fiducial marks on tl'.e flight record represent 

points on the ground which were recognized by the aircraft 

navigator. Continuous photographic coverage allowed accurate 

photo-path recovery locations for the fiducials, which were 

then plotted on the geophysical maps to provide the track

iircraft.

The fiducial locations on both the flight records 

and flight path maps were examined by a computer for unusual 

helicopter speed changes. Such changes often denote an 

error in flight path recovery. The resulting flight path 

locations therefore reflect a more stringent checking than 

is provided by standard flight path recovery techniques.

/ap
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GEOPHYSICAL - GEOL(
TECHNICAL DATA S l A l KMtlN l

300

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 Airborne EM and Magnetometer
Township or Area Belford S Watson———— 

Claim Holder(s). Dunnan R. Derry Ltd.
2301, 401 Ray St., Toronto, M5H 2Y4

Author of Report D. G. Eraser

Address 4900, T-D Centre , Toronto, Ontario 
Covering Dates of Survey Feb 15 - April 12, 1977

(linecutting to office)

Total Miles of Line cut ——————————————^———————

SPECIAL PROVISIONS 
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.

ENTER 20 days for each 
additional survey using 
same grid.

Geophysical
- Electromagnetic.
—Magnetometer-—
—Radiometric——

-Other——————

DAYS 
per claim

Geological.

Geochemical.

AIj^.BQRNE CREDITS (Special provision credits do not apply to airborne surveys)

gnetometer—jLQ—Electromagnetic Radiometric
(enter days per claim)

HATF.- Sept 28/77 S1HMATTTRF-
Author of Report or Agent

PROJECTS SECTION 
Res. Geol. _______ Qualifications.
Previous Surveys

Z, 
O

a

Checked by. .date.

GEOLOGICAL BRANCH

Approved by. .date.

GEOLOGICAL BRANCH.

Approved by. -date.

MINING CLAIMS TRAVERSED 
List numerically

(prefix) (number)

.SEE..ATTACHEDL..SCHEDULE.

TOTAL CLAIMS.



Show instrument technical data in each space for 
type of survey submitted or indicate "not applicable"

GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS

Number of Stations______________________________Number of Readings.
Station interval ——-—.——-——-—.—..—-^^^^————^^—-^———^^—^^^^^———.—.

Line spacing——^^^-———.^——^^^^———-.-———————.——^^^—..-—..—-————
Profile scale or Contour intervals^—^———————————-^-^—^^^^——^^————.

(specify for each type of survey)

MAGNETIC

Instrument-——————.^—^———.-.———.—..^^.^.^^———^^^^—.
Accuracy - Scale constant — 

Diurnal correction method. 
Base station location.———.

ELECTROMAGNETIC 

Instrument———————.
Coil configuration. 
Coil separation ——

Accuracy————-

Method: CH Fixed transmitter d Shoot back D In line ED Parallel line 

Frequency-^———————^—^——^-.-—-——-———.^-—.^———.———.^-——..——.——————.-.^—..^—.
(specify V.L.F. station)

Parameters measured________________________________________________________ 
GRAVITY

Instrument.

Scale constant.

Corrections made.

Base station value and location.

Elevation accuracy^————.^-—————^— 
INDUCED POLARIZATION RESISTIVITY

Instrument———^-——————.-—.————^—.
Time domain_____________________________ Frequency domain. 

Frequency———————————————————————————;———— Range————————

Electrode array—— 

Electrode spacing. 
Type of electrode ,



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)

b OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)

Type of survey—^^^^^^—-—.—————-.——————..——^—^^^—-
Instrument -^^^-^^^———————^——^-^^———^^^^—^^-—.
Accuracy-^^-^^———————————^-——^^———^—————^.^-^
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS

Type of siirvpy(s) Magnet-, j r; K, p i grit-.rrmiagnet JC

Instrumcnt(s) ———Dighem F.M———————Geometries 803 magnetometer
(specify for each type of survey)

Armory EM .- sensitivity of Pippin/bit_____Magnetic - l gamma
(specify for each type of survey)

Aircraft y *ri\. Alouette II jet helicopter—^^-^^^——.————^^——— 
Sensor altiUi^p EM - 110 feet____magnet ir- - 16Q

^Navigation and flight path recovery mpthnH from mosaics - nontinyinyig photographic

____coverage________^__^_^_^___^^^^^^^_______^_^^_______^__^_
Aircraft altitude____160 feet_____________________Line Sparing ggp feet————
Miles flown over total area_____L^2__________________Over claims rmly 52



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 

Type of Sample.
(Nature of Material)

Average Sample Weight.^^————— 

Method of Collection———^^——.

Soil Horizon Sampled. 

Horizon Development. 

Sample Depth————-

Terrain^——.————

Drainage Development .^——.————^^— 

Estimated Range of Overburden Thickness.

ANALYTICAL METHODS
Values expressed in: per cent

p. p. m. 
p. p. b.

d
D
D

Cu, Pb, 

Others_

Zn, Ni, Co, Ag, Mo, As,-(circle)

Field Analysis (-

Extraction Method. 

Analytical Method- 

Reagents Used ——

Field Laboratory Analysis

No. ———————————

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis -————

Extraction Method. 

Analytical Method - 

Reagents Used ——.

Commercial Laboratory (- 

Name of Laboratory —— 

Extraction Method 

Analytical Method —— 

Reagents Used—-——

.tests)

-testsL

-tests)

General. General.



CLAIMS SUBMITTED FOR ASSESSMENT CREDIT

CLAIM NUMBER

P447641

P447642

P447643

P447644

P447645

P447646

P447647

P447648

P447649

P447650

P447651

P447652

P447653

P447654

P447655

P447656

P447742

P447743

P447744

P447745

P447746

P447747

P447748

P447749

P447833

P447834

P447835

P447836

P447837

P447838

P447839

P447840

P447841

CLAIM NUMBER

P447960

P447961

P447962

P447963

P447964

P447965

P447966

P447967

P447968

P447969

P447970

P447971

P447972

P447973

P447974

P447975

P447976

P447984

P447985

P447986

P447987

P447988

P447989

P447990

P447991

P447992

P447993

P447994

P447995

P492634

P492635

P492636

P492637



CLAIMS SUBMITTED FOR ASSESSMENT CREDIT

CLAIM NUMBER

P492638

P492639

P492640

P492641

P492642

P492643

P492644

P492645

P492646

P492647

P492648

P492664

P492665

P492666

P492667

P492668

P492669

P492670

P492671

P492672

P492673

P492674

P492675

P492676

P492677

P492678

P492679

CLAIM NUMBER

P492680

P492681

P492682

P492683

P492684

TOTAL 98 Claims
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NOTES

400' surface rights reservation along the shores 
of all lakes and rivers.

SAND AND GRAVEL
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SURVEYS AND MAPPING

LEGEND

HIGHWAY AND ROUTE No.

OTHER ROADS

TRAILS

SURVEYED LINES:
TOWNSHIPS, BASE LINES, ETC. 
LOTS, MINING CLAIMS, PARCELS, ETC.

UNSURVEYED LINES: 
LOT LINES 
PARCEL BOUNDARY 
MINING CLAIMS ETC.

RAILWAY AND RIGHT OF WAY

UTILITY LINES

NON-PERENNIAL STREAM

FLOODING OR FLOODING RIGHTS

SUBDIVISION

ORIGINAL SHORELINE

MARSH OR MUSKEG

MINES

DISPOSITION OF CROWN LANDS

TYPE OF DOCUMENT

PATENT, SURFACE i MINING RIGHTS 

SURFACE RIGHTS ONLY 

MINING RIGHTS ONLY

LEASE, SURFACE S, MINING RIGHTS 

SURFACE RIGHTS ONLY 

MINING RIGHTS ONLY

LICENCE OF OCCUPATION

CROWN LAND SALE

ORDER-IN-COUNCIL

RESERVATION . .

CANCELLED

SAND fi GRAVEL

SYMBOL

9
m
H

.y
T

.c.s. 
oc

SCALE: 1 INCH 40 CHAINS
O 500 ItXJD 2OOO

FEET 
METRES

O 200 400 6OO BOO l KM

ACRES HECTARES

TOWNSHIP

BELFORD
DISTRICT

COCHRANE
MINING DIVISION

PORCUPINE

Ontario

Ministry of Natural 
Resources
Surveys and Mapping Branch

Date
I2 74

Whitney Block 
Queens Pork. Toronto

Plan No.

M. 657
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DIGHEM SURVEY
ARIK PROPERTY , WATSON TWP. ONTARIO

ELECTROMAGNETICS

FOR

ASARCO EXPLORATION COMPANY OF CANADA LTD.

Mil t S

SHEET l

*
*
o

mpth
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DIGHEM SURVEY
ARIK PROPERTY .WATSON rWP.ONTARO

MAGNETICS

AGARCO EXPLORATION COMPANY OF CANADA LTD

SHEET l

ISOMAGNETIC L INES

(total field)

. 1000 gammas 

. . 200 gammas

gammas

Qommas

magnetic depression
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DIGHEM SURVEY
ARIK PROPERTY .WATSON FWP, ONTARIO

ENHANCED MAGNETICS

ASARCO EXPLORATION COMPANY OF CANADA LTD

Ml

SHEET l

i enhanced field)
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DIGHEM SURV
ARIK PROPERTY , WATSON fWP.ONTARO

RESISTIVITY

FOR

ASARCO EXPLORATION COMPANY OF CANADA LTD

t- - --*
Ml]

SHEET l

L

r^ in o hrno - meters 
o T four inte rva s per decade


