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SUMMARY AND RECOMMENDATIONS

A total of 298 km (185 miles) of survey was flown in 

April 1983, over a property held by Northern Horizon 

Resource Corporation near Wawa, Ontario.

The survey outlined several discrete bedrock conductors 

associated with areas of low resistivity. Most of these 

anomalies 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/or geochemical 

information. Due to the presence of cultural features in 

the survey area, any interpreted bedrock conductors, which 

occur close to cultural sources, should be confirmed as 

bedrock conductors prior to drilling.

The area of interest contains at least 20 anomalous

features which are considered to be of moderate to high

priority as exploration targets.

E PAS-24 4/5/83
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INTRODUCTION

A DIGHEM111 survey totalling 298 line-km was flown 

with a 300 m line-spacing for Northern Horizon Resource 

Corporation, from April 1 to April 4, 1983, in the Wawa area 

of Ontario.

The Lama CGDBM turbine helicopter flew at an average 

airspeed of 130 km/h with an BM bird height of approximately 

30 m. Ancillary equipment consisted of a Sonotek PMH5010 

magnetometer with its bird at an average height of 45 m, 

a Sperry radio altimeter, a Geocam sequence camera, a 

Barringer 8-channel hot pen analog recorder, a Sonotek 

SDS1200 digital data acquisition system and a Digidata 1640 

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 7200 Hz, 

one channel of magnetics and a channel of radio altitude. 

The digital equipment recorded the EM data with a 

sensitivity of 0.20 ppnt/bit and the magnetic field to one 

gamma/bit (1 gamma ** 1 nT).

Appendix A provides details on the data channels,

their respective sensitivities, and the flight path recovery

procedure. Noise levels of less than 2 ppm are generally



- 2 -

''Si "- 
m

i

maintained for wind speeds up to 35 km/h. Higher winds 

nay 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 

Electromagnetics map are based on a near-vertical, half 

plane model, which best reflects "discrete" bedrock 

conductors. Wide bedrock conductors or flat-lying 

conductive units, whether from surficial or bedrock sources, 

should give rise to broad anomalous responses on the EM 

profiles, which may not appear on the Electromagnetics 

map, as they do not meet the criteria for "discrete" 

conductors. These broad conductors, which more closely 

approximate a half space model, will be maximum coupled to 

the horizontal (coplanar) coil pair and should be clearly 

evident on the Resistivity map. The Resistivity map, 

therefore, may be more valuable than the Electromagnetics 

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 go 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 inphase 

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 features are evident on the 

Resistivity map but may not be shown on the Electromagnetics 

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.

E PAS-24
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SECTION I: SURVEY RESULTS

CONDUCTORS IN THE SURVEY AREA

The survey covered a single grid with 298 km of flying, 

the results of which are shown on one map sheet. Table 1-1 

summarizes the EN responses of the area with respect to 

conductance grade and interpretation.

The Electromagnetics map shows the anomaly locations 

with the interpreted 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 line to line. 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.

Numerous cultural sources, such as power lines, metal 

fences and buildings, occur within the survey area. These 

cultural sources may influence the resistivity and 

electromagnetic anomaly patterns but can usually be 

identified on the profiles due to their characteristic
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TABLE 1-1

EH ANOMALY STATISTICS OP THE WAWA AREA

CONDUCTOR GRADE CONDUCTANCE RANGE RESPONSES

6
5
4
3
2
1
X

TOTAL

CONDUCTOR MODEL

D
T
P
B
E
G
H
S
R
C
L
?

(BLANK)

TOTAL

> 99 MHOS
50-99 MHOS
20-49 MHOS
10-19 MHOS
5- 9 MHOS
< 5 MHOS

INDETERMINATE

MOST LIKELY SOURCE

DISCRETE BEDROCK
DISCRETE BEDROCK
DISCRETE BEDROCK
DISCRETE BEDROCK
EDGE OR BEDROCK
ROCK OR COVER
ROCK OR COVER
COVER
CULTURE
CULTURE
CULTURE
QUESTIONABLE

0
0
6

10
12
55
48

131

RESPONSES

8
8

15
54
8
0

13
12
0
0

13
0
0

131

(SEE EM MAP LEGEND FOR EXPLANATIONS)
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area, if requested. The resulting 'Probable Bedrock 

Conductors' map would display only those anomalies which are 

interpreted as D, T, B and P (see EM map legend). All other 

anomalies attributed to horizontal layers (interpreted as S, 

H, and G) and cultural features (L and C) are intentionally 

deleted from this presentation to provide an uncluttered 

view of the more interesting anomalies.

Resistivities over most of the survey area are quite 

high, usually in excess of 8,000 ohm-m. Water covered areas 

at the southern edge, northwestern corner and eastern 

portion of the property, give rise to moderately low 

resistivity anomalies which reflect conductive overburden 

associated with the Michipicoten River, Wawa Lake and 

Firesand River, respectively. Several other isolated and 

continuous resistivity anomalies are coincident with major 

power lines in the area and are obviously due to electrical 

interference from these sources.

Those low resistivity anomalies which do not appear to 

be caused by power line effects or conductive overburden are 

deemed to be of geological interest. These features are 

described later, in conjunction with the detailed analysis 

of electromagnetic conductors.



V; . , , '- - 1-4 -

i . .

Magnetic relief in the survey area varies from a 

background level of about 59,450 nT to a high of 61,500 near 

anomaly 31 OB*.

The total field magnetic map is dominated by a large 

oval-shaped anomaly in the northeast quadrant of the 

property and at least three narrow linear features which 

strike approximately NW-SE.

The oval-shaped anomaly, which is slightly elongated 

along a NE-SW axis, appears to be about 2.3 km (7,300 ft.} 

in diameter. This feature exhibits a non-magnetic 

(remanent?) core which is typical of many carbonatite 

intrusions. A narrow limb of magnetic material extends 

south to line 200.

The geological structure is more clearly depicted on 

the enhanced magnetic map. There are at least eight narrow 

magnetic anomalies on the western portion -of the survey 

area, some of which are not obvious on the total field map. 

These linear features, which are aligned in a general NW-SE 

to N-S direction are attributed to diabase dikes or sills 

which are usually non-conductive. Most of these features 

appear to be terminated or offset by a series of

* This refers to EM anomaly B on line 310.
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sub-parallel faults or shears which strike approximately 

NE-SW. There is also an indication of several other 

structural discontinuities of random strike direction. 

These lineaments, some of which are evident on the 

photomosaic base, may have influenced mineral deposition in 

the area.

Because of the importance of structural breaks in this 

area, a detailed analysis of the magnetic data may be of 

great help in outlining other areas of interest which may 

not contain enough conductive material to yield electro 

magnetic anomalies.

Response 10xA' This x-type response occurs at the 

eastern edge of a zone of magnetite 

and may reflect minor mineraliza 

tion associated with a diabase 

contact.

Anomaly 10B Anomaly 10B, which is attributed to 

a thin, east-dipping, bedrock 

conductor, is considered to be a 

moderately high priority explora 

tion target. This feature gives 

rise to a low resistivity anomaly 

which is open to the south. The



Anomalies 20A, 20B

Anomalies 30A-70A, 
60xA'
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resistivity and magnetic contours 

suggest a probable NE-SW trending 

fault located about 100 m north of 

this anomaly, which may be an 

offset of the interesting anomaly 

30A-70A.

These anomalies reflect the edge 

and centre of a zone of conductive 

overburden.

A bedrock conductor with a possible 

strike length of 1,500 m is 

associated with a NNE-SSW trending 

magnetic anomaly. Anomaly 30A and 

response 40xA have a direct 

magnetic correlation of 210 nT and 

120 nT, respectively. Although 

anomaly 30A occurs within an 

isolated low resistivity anomaly, 

the CPI/CXI ratio indicates a line 

source, suggesting culture as a 

likely cause. The most interesting 

portion of this anomalous trend 

occurs between 50A-70A, where a 

strong, west-dipping bedrock 

conductor is indicated.
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Response 6OxA 1 is located about 

100 m west of, and within the 

influence of, anomaly 60A. This 

response exhibits a magnetic 

correlation of about 80 nT and is 

probably due to a secondary conduc 

tor in close proximity to the 

stronger conductor 50A-70A to the 

east. Both conductors are 

considered to be of high priority, 

although culture may be a contrib 

uting factor.

Anomaly 50xB-100xC Most of the responses comprising 

this very weak conductor exhibit 

the characteristics of a half space 

(i.e., conductive overburden). The 

conductive cover, in combination 

with the possible effects of 

magnetite, may be partially masking 

a weakly conductive bedrock 

feature, such as a fault. This 

trend is probably continuous 

through line 70, where the effects 

of a major power line distort the 

EM responses.
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Anomaly

A very interesting anomaly occurs 

at the eastern end of line 70. 

This feature occurs within an 

isolated resistivity low and 

exhibits a magnetic correlation of 

125 nT. The extent of this bedrock 

conductor towards the southeast, 

should be confirmed on the ground. 

As this anomaly occurs beyond the 

last fiducial point, its true 

location is probably slightly east 

of the location shown on the map. 

Further work is warranted to 

determine the cause and location of 

this anomaly.

Anomaly 90E reflects a bedrock 

conductor associated with a N-S 

trending magnetic anomaly. 

Although the magnetic contours 

suggest a possible continuation of 

this feature towards the north, 

there is no clearly defined EM 

anomaly on the adjacent line 100. 

This may be due to the masking
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effects of a power line which cuts 

line 100 at a shallow angle in this 

vicinity.

Response lOOxA This weak, isolated response is 

coincident with a magnetic low and 

may reflect a bedrock conductor at 

the intersection of two orthogonal 

faults. Although this anomaly is 

extremely weak, and does not yield 

a resistivity anomaly, it may 

warrant further investigation.

Anomaly 110xA-130A The broad nature of the anomalous 

responses forming this weak 

conductor axis, suggest thick 

conductive cover as a probable 

cause.

Anomaly 110A Anomaly 100A is attributed to 

conductive lake bottom material.

Anomaly 110B-130D The anomalies comprising this 

interesting conductor indicate a 

west-dipping, dike-like source, 

which is associated with a narrow
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NNE-SSW trending magnetic unit. 

This conductor is considered to be 

a high priority target which 

definitely warrants follow-up. 

Anomalies 11 OB and 120B yield 

conductance grades of 4, with 

resistivities of less than 

20 ohm-m.

This conductor may extend as far 

south as anomaly 90E, which has 

been described previously, although 

the resistivity low appears to 

terminate before line 100.

Anomaly 13OB An isolated bedrock conductor with 

a conductance of grade 1, occurs on 

the major magnetic lineament which 

extends from fiducial 2055 on line 

10, north-northeast to the town of 

Wawa. Anomaly 130B appears to 

reflect a conductive portion of 

this linear magnetic feature which 

has been attributed to a mafic 

dike. Although there is 1,0 

evidence on the profile to indicate
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60 Hz interference, the film and 

photomosaic show a road and a power 

line in close proximity to this 

conductor. It is possible that 

culture and conductive surficial 

material may both be contributing 

factors to this anomalous 

response. This anomaly, however, 

may reflect poorly conductive 

sulphide material associated with 

the dike. This is the only portion 

of the dike which is coincident 

with a well defined resistivity 

low.

Anomalies 130xA-140A, 
130C-150C, 
130xB, 130xC

Anomaly 130xA-140A reflects thick 

conductive cover or a broad 

conductive rock unit, close to 

surface. The conductor axis is 

contained within the same low 

resistivity zone which hosts 

anomaly 130B, but is associated 

with a separate magnetic anomaly. 

This conductor probably warrants 

follow-up work.
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Anomaly 130C-150C also exhibits the 

characteristics of a moderately 

broad conductive unit near 

surface. The coincident 20-50 nT 

magnetic anomaly, however, may be 

indicative of a bedrock source.

Responses 130xB and 130xC have been 

attributed to conductive cover.

Anomaly 140B-150B This weak, but interesting bedrock 

conductor is coincident with a 

NNW-SSE trending magnetic dike and 

a narrow resistivity low of limited 

extent. The magnetic contour 

pattern suggests this conductor is 

offset or terminated by a fault or 

shear which may extend to the 

southwest through response 130xA. 

Anomaly 150B, which appears to be 

located in the vicinity of the 

faulted magnetic dike, should be 

investigated.

Anomaly 150D-160A This anomaly reflects a moderately 

wide zone of weakly conductive
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Anomaly 160xA-170A

Response 160xB

Anomaly 170B-180A
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material close to surface. Its 

location with respect to the 

western shore of a water covered 

area suggests conductive overburden 

as a likely cause, although a 

possible bedrock source may be 

associated with 150D.

A broad zone of moderately low 

resistivity hosts anomaly 160xA- 

170A which has been attributed to 

an increase in overburden thick 

ness or to a conductive, possibly 

buried, rock unit.

A weak, isolated, x-type response, 

located on the western flank of a 

NNW-SSE magnetic anomaly, probably 

reflects a minor concentration of 

sulphides associated with the 

western contact of a dike. This 

weak feature should be investigated 

in greater detail.

This very interesting conductor 

defined by anomaly 170B-180A is
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associated with an isolated 

resistivity low and a weak magnetic 

anomaly. The 'resistivity and 

magnetic contour maps suggest a 

probable E-W structural break 

between lines 160 and 170. This 

conductor is considered to be of 

high priority.

Anomalies 170C-190xB, 
200xB-370xA

A major conductive feature, with a 

strike length of more than 6.4 km 

(4 miles) occurs along the central 

axis of a well defined zone of 

moderately low resistivity. This 

feature is associated in part with 

a series of small lakes which 

appear to be fault controlled. 

Most anomalies comprising this 

conductor exhibit 900 Hz CPQ/CXQ 

ratios of about 2:1, with little or 

no response on the low frequency 

(900 Hz) inphase component. These 

characteristics are typical of a 

poorly conductive thick dike or a 

wide zone of near surface conduc 

tivity, making an accurate anomaly
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classification difficult. The 

continuity of this anomalous trend 

suggests a rather homogeneous 

source from line to line. Although 

the nature of the responses 

suggests conductive overburden is 

a contributing factor, a weak 

underlying bedrock conductor is 

indicated on several lines. Most 

anomalies have, therefore, been 

classified as indeterminate bedrock 

responses, although a half space 

model (S, H or G) would be an 

equally acceptable interpretation.

Anomaly 170C, at the south end of 

this trend, reflects a parallel or 

off-line source, suggesting that 

the zone either changes strike in 

the vicinity of line 170 or that 

its southern limit occurs north of 

line 170. This further supports 

the hypothesis of an east-west 

trending fault or fold in the 

vicinity of line 170.



Anomalies 180xA-190A, 
200xA-210A

With the exception of anomalies 

170C, 260xA, 280A and 310C, most EM 

anomalies and responses are 

associated with a weak magnetic 

low. This coincidence indicates 

the conductive horizon is probably 

associated with a fault, which may 

be closely related to the Piresand 

River fault. The latter appears to 

diverge from the former, north of 

line 250.

A fold or offset of the conductive 

horizon is indicated between line 

310 and line 320.

With the exception of anomaly 310C, 

all anomalies in this trend exhibit 

conductance grades of 1 or less, 

and are generally considered to be 

of low priority, unless there are 

geological or geochemical indica 

tions which might tend to upgrade 

their significance.

Two apparently separate bedrock 

conductors are coincident with
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Response 190xA

Anomalies 180C,
180D-220A
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isolated low resistivity and 

magnetic anomalies. Anomaly 

180xA-190A reflects a west-dipping 

dike-like source while anomaly 

200xA-210A is attributed to a 

thicker f near vertical conductor. 

The characteristics of anomaly 210A 

are indicative of a buried sphere 

or horizontal dike, or possibly an 

off-line source. These conductors 

appear to be separated by a NE-SW 

trending fault, which may enhance 

their importance. Both conductors 

warrant further work and are 

considered to be high priority 

exploration targets.

This x-type response occurs within 

a lake and is probably due to 

conductive overburden.

A high priority target is defined 

by anomaly 180D-220A which reflects 

a highly conductive, west dipping, 

dike-like conductor, with a strike 

length of more than 1,200 m
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(4,000 ft). This interesting zone 

is coincident with well defined, 

arcuate-shaped resistivity and 

magnetic anomalies, which transect 

the major conductive trend between 

170C and 370xA. This feature may 

be open to the southeast, although 

anomaly 180D exhibits the 

characteristics of a parallel or 

off-line conductor. This conductor 

axis definitely requires additional 

work to determine its source and 

extent.

Anomaly 21 OD A strong bedrock conductor, which 

may be open to the south, is 

indicated by anomaly 210D. This 

anomaly reflects a thick, near 

vertical, dike-like conductor with 

a coincident magnetic anomaly of 

140 nT. Further work is warranted 

to check this high priority target.

Anomalies 240xA',
240xB-250xB, 
240xC-250B

Response 240xA* is an isolated 

x-type response which may be due to 

spheric noise. However, there is 

no evidence on the spherics monitor
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Anomaly 250A
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to confirm this interpretation, so 

a deep bedrock conductor of limited 

extent should be considered as a 

possible source. The nature of 

this response tends to downgrade 

its priority, but it should be 

investigated.

Two parallel conductors are 

indicated by anomalies 240xB-250xB 

and 240xC-250B. Both responses on 

line 240 appear to flank a magnetic 

low (remanence?) although the 

strongest anomaly, 250B, is 

directly coincident with the 

magnetic trough. Both conductors 

should be followed up, particularly 

in the vicinity of 250B.

Anomaly 250A reflects a weak, 

isolated bedrock conductor which 

may be off to one side of the 

survey line. There is evidence of 

a NE-SW trending lineament which 

passes through this anomaly, 

suggesting it is associated with a
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fault or contact. Additional work 

is probably warranted.

This weak, x-type response probably 

reflects a resistivity contrast 

associated with the Piresand River 

fault.

Anomalies 310A, 31 OB Culture is suspected as the 

probable cause of anomaly 310A, 

although a buried dike-like 

conductor is a possibility. This 

should be considered a low priority 

target if cultural sources are 

evident on the ground.

Anomaly 31 OB is due to magnetite.

Anomaly 300B-310D A short, bedrock conductor is 

defined by anomaly 300B-310D. This 

conductor is about 360 m east of, 

and parallel to, conductor 170C- 

370xA, and appears to be terminatd 

at its north end by an east-west 

trending fault. This zone should 

be followed up.



Anomalies 330B-360A,
340A, 350xA,
370A,
380A-390A

Responses 350xB, 360xA

Anomalies 330xC-350D, 
370B, 390B

With the possible exception of 

anomaly 330B, all anomalies in 

this group occur within, or at the 

edge of, Wawa Lake. Most are 

considered to be due to conductive 

units of appreciable width, which 

probably reflect overburden (e.g., 

conductive lake-bottom sediments). 

The north-south trend of 330B-360A 

may, however, suggest a bedrock 

source.

Both of these x-type responses 

appear to reflect weak, isolated 

bedrock conductors, although noise 

may be a contributing factor to 

360xA. This feature occurs at the 

base of a broad magnetic anomaly 

and may be related to a faulted 

contact.

A series of anomalies forms a 

segmented conductor axis which 

extends from line 330 to 350D and 

possibly beyond 390B. This erratic 

feature exhibits similar disconti 

nuities on the resistivity map, 

although the west flanking magnetic
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trend is more continuous. This 

conductor axis appears to reflect 

contacts between magnetic and 

non-magnetic units within the large 

intrusive complex in this area. 

These anomalies, particularly 370B 

and 390B, may reflect concentra 

tions of metallic sulphides within 

the (carbonatite?) intrusive, and 

should be considered high priority 

targets .

s

j
3

l

Anomalies 350xD,
370C-390xA, 
390C

These anomalies occur at or near 

the north and east periphery of the 

intrusive complex, and are also 

attributed to concentrations of 

metallic material which should be 

investigated.

All other anomalies and x-type responses within the 

survey area, which have not been described in the foregoing, 

are attributed to culture.

There are at least 20 anomalies or anomalous trends 

which are considered to be of moderate to high priority. 

These include anomalies 10B, 30A-70A, 70G, 90E, 110B-130D,
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, 130B, 140B-150B, 160xB, 170B-180A, 180xA-190A, 200xA-210A, 

i 180C,;180D-220A, 210D r 240xC-250B, 300B-310D, 310A, 330xC to
. *^.- .' . - '.' " ':' . ' ' ' -

^.-••' 390B, 370C-390xA and 390C.

Other weaker anomalies in the area may also warrant 

further work r particularly if supported by favourable 

geological and/or geochemical information.

E PAS-24 May 4/83/jb



SECTION II; BACKGROUND INFORMATION

ELECTROMAGNETICS

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) is the most common

model used for the analysis of discrete conductors. All

anomalies plotted on the electromagnetic map are analyzed

according to this model. The following section entitled
L.
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 

broad conductors. Resistivity contour maps result from the
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use of this model. A later section entitled Resistivity 

napping describes the method further, including the effect 

of using it on anomalies caused by discrete conductors such 

as sulfide bodies.

i

l

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 II-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 electromagnetic map 

are analyzed by computer to give the conductance (i.e., 

conductivity-thickness product) in mhos of a vertical sheet 

model. This is done regardless of the interpreted geometric 

shape of the conductor. This is not an unreasonable 

procedure, because the computed conductance increases as the 

electrical quality of the conductor increases, regardless of 

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

tance in mhos is the reciprocal of resistance in ohms.

Table II-1. EM Anomaly Grades

Anomaly Grade

6
5
4
3
2
1

Mho Range

> 99
50 - 99
20 - 49
10 - 19
5-9

< 5

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 

the conductor as height increases. 1 Small anomalies from 

deeply buried strong conductors are not confused with small 

anomalies from shallow weak conductors because the former 

will have laroer conductance values.

Conductive overburden generally produces broad EM 

responses which are not plotted en the E'M maps. However, 

patchy conductive overburden in otherwise resistive areas

1 This statement is an approximation. DIGHEM, with its 
short coil separation, tends to yield 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 recognized, 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 increasingly 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. Moderate conductors 

(grades 3 and 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 BM 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, 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 low conductances (e.g., grades 1 

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 plottc.-d 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. In areas where anomalies are crowded, the 

letter, identifiers, interpretive symbols and dots may be
-"•'.' - ''.-' -- V "' ' ' ' ' "

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 estimate 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 line, 

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 comparison of anomaly shapes on adjacent lines.

'This provides conductor a xes which may define the geological

structure over portions of the survey area. The absence of



3T tTT' *~*1-1 fc -**' 1 ' ' iC^.X-'^;".i' v '";v'' ;

ds*'"'"^^'-'- ; '
}^-..y. v;,. ; ;'.. . , - , ..., .;. . - II-9 - . .

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 is 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 horizontal 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)
•:y; ?u.,:- ,, - - . - , '- ' " : - . - ' ' 
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 

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 levels which are used to compute true EM 

amplitudes. Local anomaly amplitudes are shown in 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 response is 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



m
have the appearance of valid bedrock anomalies on the flight 

profiles are indicated by appropriate interpretive symbols 

(see BM map legend). The others probably do not warrant 

further investigation unless their locations are of 

considerable geological interest.

The thickness parameter

DIGHEM can provide an indication of the thickness of 

a steeply dipping conductor. 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 angles to the flight line.) 

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 geology, thick 

conductors can be high priority targets because many massive 

sulfide ore bodies are thick, whereas non-economic bedrock 

conductors are often thin. The system cannot sense 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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anbinaly amplitudes are small/ or when the resistivity of 

^ . the -environment is below 100 ohm-m.

-- Resistivity mapping

m 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., overburden) 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 pseudo-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 homogeneous 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 Resistivity mapping with an airborne multicoil electro 
magnetic system: Geophysics, v. 43, p. 144-172.
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conduct i ve half space (the source) and the sensor-source

^istance^y' "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 parameter.

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. Qualitatively, 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 yields more useful informa 

tion on conductivity distributions than the EM map. In

B .-.**--V'
fa*r^
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'comparing the EM and resistivity maps, keep in mind the 

following:

(a) The resistivity 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 is a 

change from the norm and so the EM map displays 

anomalies, (i) over narrow, conductive bodies and 

(ii) over the boundary zone between two wide 

formations of differing conductivity.

The resistivity map might be likened to a total 

field map and the EM map to a horizontal gradient in the 

direction of flight^. Because gradient maps are usually 

more sensitive than total field maps, the EM map therefore 

is to be preferred in resistive areas. However, in conduc 

tive areas, the absolute character of the resistivity map 

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

The gradient analogy is only valid with regard to 
the identification of anomalous locations.
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Interpretation in conductive environments

Environments having background resistivities below 

30 ohra-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 991 of the response of conductive ground, leaving 

responses from bedrock conductors, cultural features (e.g., 

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 effects. On the other hand, resistivity anomalies 

will coincide with the most highly conductive sections of 

conductive ground, and this is 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 and DZFQ) 

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 

conductive 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 

bedrock conductor. If the low frequency DP channel is below 

the zero level and the high frequency DP is above, this 

suggests that a bedrock conductor occurs beneath conductive 

cover.

Channels REC1, REC2, REC3 and REC4 are the anomaly 

recognition functions. They are used to trigger the 

conductance channel CDT which identifies discrete 

conductors. In highly conductive environments, channel REC2
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conductive earth signals.

is deactivated because it is subject to corruption by highly

Similarly, in .moderately 

conductive environments, REG4 is deactivated. Some of the
•' '. fi. : -.'-'".- ' - . . . ' : -

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 inpha?e 

and DIFQ for quadrature) tend to eliminate the response of 

conductive overburden. This marked a unique development 

in airborne EM technology, as DIGHEM is the only EM system 

which yields channels having an exceptionally high degree 

of immunity 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 n magnetite can yield negative inphase anomalies
' . . ' ~ - \''' ~''' ' . ,~, ~- ' -. ' ' . - . '

caused by magnetic permeability. When magnetite is widely 

distributed throughout a survey area, the inphase BM 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 generally 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 is frequency-dependent and 

consists of both inphase and quadrature components, which 

are positive in sign. On the other hand, the secondary 

field resulting from magnetic permeability 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 

"PEO" (see Appendix A) which displays apparent weight 

percent magnetite according to a homogeneous half space 

model.^ '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 T/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.

Refer to Fraser, 1981, Magnetite mapping with a multi- 
coil airborne electromagnetic system: Geophysics, 
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 can 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 lack 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 (see 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.

2. A flight which crosses a line (e.g., fence, telephone 

line, etc.) yields a center-peaked coaxial anomaly 

and an m-shaped coplanar anomaly.^ when the flight 

crosses the cultural line at a high angle of inter 

section, the amplitude ratio of coaxial/coplanar 

(e.g., CXI/CPI) is 4. Such an EM anomaly can only be 

caused by a line. The geologic body which yields 

anomalies most closely resembling a line is 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 

CXI/CPI amplitude ratio of 4 is virtually a guarantee 

that the source is a cultural line.

3. 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 roof or

5 See Figure II-1 presented earlier.



small fenced yard. 4 Anomalies of this type are 

virtually certain to be cultural if they occur in an 

area of culture.

if *•V;,- \

4. 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 likely 

conductor is a large fenced area. 4 Anomalies of this 

type are virtually certain to be cultural if they occur 

in an area of culture.

5. EM anomalies which coincide with culture, as seen on 

the camera film, are usually caused by culture. 

However, care is taken with such coincidences because 

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 12 

above. If, instead, a center-peaked coplanar anomaly 

occurred, there would be concern that a thick geologic 

conductor coincided with the cultural line.

4 It is a characteristic of EM that geometrically 
identical anomalies are obtained from: (1) a planar 
conductor, and (2) a wire which forms a loop having 
dimensions identical to the perimeter of the equiva 
lent planar conductor.

mfc
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6. The above description of anomaly shapes is valid
1 - i. -i' . ':

when the culture is not conductively coupled to the 

environment. In this case, the anomclies 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.

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 likelihood of 

being produced by sulfides than one that is non-magnetic. 

However, sulfide ore bodies may be non-magnetic (e.g., the 

Kidd Creek deposit near Timmins, 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 is processed by computer to yield 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 is then produced. The 

response of the enhancement operator in the frequency domain 

is illustrated in Figure II-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, is produced by the digital 

bandpass filtering of the total field data. The enhancement 

is equivalent to continuing the field downward to a level 

(above the source) which is V20th of the actual sensor- 

source distance.

Because the enhanced magnetic map bears a resemblance 

to a ground magnetic map, it simplifies the recognition 

of trends in the rock strata and the interpretation of
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-geological structure. It defines the near-surface local

f V (^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 degrees.
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MAPS ACCOMPANYING THIS REPORT

Pour map sheets accompany this report:

Electromagnetics
Resistivity
Total Field Magnetics
Enhanced Magnetics

1 map sheet
1 map sheet
1 map sheet
1 map sheet

Respectfully submitted, 
DIGHEM LIMITED

P. A. Smith
Geophysical Interpreter

Z. Dvorak 
Vice-President
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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 log resistivity scale of 0.03 

decade/mm means that the resistivity changes by an order 

of magnitude in 33 mm. The resistivities at O, 33, 67 and 

100 mm up from the bottom of the digital flight record are 

respectively 1, 10, 100 and 1000 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 examined by a computer for unusual

helicopter speed changes. Such changes may denote an
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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.

Table A-1. The Digital Profiles

Channel
Name (Freq)

MAG
ALT
CXI 900 Hz
CXQ 900 Hz
CXS 900 Hz
CPI 900 Hz
CPQ 900 Hz
CPS 900 Hz
CPI 7200 Hz
CPQ 7200 Hz

DIFI 900 Hz
DIFQ 900 Hz
REC1
REC2
REC3
RBC4
CDT 900 Hz
RES 900 Hz
RES 7200 Hz
DP 900 Hz
DP 7200 Hz
FECH 900 Hz

Observed parameters

magnetics
bird height
vertical coaxial coil-pair inphase
vertical coaxial coil-pair quadrature
ambient noise monitor (coaxial receiver)
horizontal coplanar coil-pair inphase
horizontal coplanar coil-pair quadrature
ambient noise monitor (coplanar receiver)
horizontal coplanar coil-pair inphase
horizontal coplanar coil-pair quadrature

Computed Parameters

difference function inphase from CXI and CPI
difference function quadrature from CXQ and CPQ
first anomaly recognition function
second anomaly recognition function
third anomaly recognition function
fourth anomaly recognition function
conductance
log resistivity
log resistivity
apparent depth
apparent depth
apparent weight percent magnetite

Scale
units/mm

10 nT
3 m
1 ppm
1 ppm

ppro
ppro
ppm
ppm
ppm
ppm

1 ppra
1 ppm
1 ppm
1 ppra
1 ppm
1 ppm
1 grade

.03 decade

.03 decade
3 m
3 m
D.25%

D PAS-24
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APPENDIX B

BM ANOMALY LIST



173-SH.1 WAWA

COAXIAL COPLANAR COPLANAR . VERTICAL 
; 900 HZ 900 HZ 7200 HZ . DIKE

HORIZONTAL CONDUCTIVE 
SHEET EARTH

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

LINE 10 (FLIGHT 3) . .
B 2037 D 3 5 4 5 6 3 . 4 33 . 1 180 391 77

LINE 20
A 1893 E
B 1887 H

LINE 30
A 1775 L?
B 1791 L

LINE 50
A 1523 T

LINE 60
A 1405 D

LINE 70
A 1256 D
B 1295 P
C 1297 P
D 1300 P
E 1301 L
F 1303 P
G 1326 B

LINE 80
A 1133 P
B 1130 P

LINE 90
B 1012 P
C 1014 P
D 1016 P
E 1061 B

LINE 100
A 901 P

LINE 1 1 0
A 774 S
B 807 D

(FLIGHT
2 5
0 6

(FLIGHT
2 3
0 1

(FLIGHT
5 3

(FLIGHT
25 12

(FLIGHT
5 8
0 1
0 1
1 2
1 2
1 1
5 3

(FLIGHT
0 0
0 1

(FLIGHT
0 1
0 0
0 0
5 1

(FLIGHT
1 0

(FLIGHT
0 6

43 20

3)
2
0

3)
6
4

3)
12

3)
20

3)
4
5
7
5
5
4
6

3)
5
5

3)
11
11
12
2

3)
4

3)
0
36

4
8

e
1

6

10

5
15
15
5
5
8
5

0
4

9
31
31
2

8

10
18

6
9

4
2

10

13

7
2
2
2
3
3
5

0
1

0
0
0
2

0

4
27

,
10 .
28 .

4

16 .
2 .

* 

4

2 .
4 

4

3 .
4 

4

4 .
2 .
2 .
2 .
5 .
10 .
2 .

4 

4

1 .
2 .

4 

4

3 .
2 .
0 .
2 .

4 

4

0 .
4

35 .
6 .

2
1

4
5

21

30

4
2
2
4
6
3

14

35
5

7
5
3

17

3

1
38

.
0 .
1 .

4 

4

13 .
65 .

4 

*

40 .
B 

4

14 .
9 

4

29 .
19 .
0 .
0 .
0 .

17 .
29 .

*

*

89 .
37 .

4 

*

0 .
0 .
0 .

63 .
*

V

0 .
* 

4

0 .
6 .

1
1

2
2

3

3

1
5
6
4
1
3
2

2
4

1
1

15
1

1

1
4

78
32

133 -
157

149

111

154
188
124
126
159
175
138

200
165

142
115
112
210

102

16
89

605
636

42
60

25

18

119
10
6

11
1035

18
28

57
11

1035
1035

1
453

79

2609
9

0
4

94
115

115

82

98
158
99
95
0

141
102

152
134

0
0

100
85

54

0
66

,* ESTIMATED DEPTH MAY BE UNRELIABLE BECAUSE THE STRONGER PART 
. OF THE CONDUCTOR MAY BE DEEPER OR TO ONE SIDE OP THE FLIGHT 
. LINE, OR BECAUSE OF A SHALLOW DIP OR OVERBURDEN EFFECTS.
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173-SH.1 WAWA

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 . MHOS M OHM-M M

LINE 120
A 656 P
B 578 D

LINE 130
A 419 S
B 456 B
C 490 S
D 513 T

LINE 140
A 344 H
B 325 B

LINE 150
B 229 D
C 239 B
D 258 B

LINE 1 60
A 29 H

LINE 170
A 3611 H
B 3720 B
C 3730 P

LINE 180
A 3496 B
B 3489 B
C 3486 B
D 3484 P

LINE 190
A 3404 T
B 3462 T

LINE 200
A 3209 D

LINE 210
A 3080 T?

(FLIGHT
2 3
12 7

(FLIGHT
1 3
0 9
0 4
8 B

(FLIGHT
0 3
1 1

(FLIGHT
2 1
1 7
1 4

(FLIGHT
1 2

(FLIGHT
1 3
0 11
0 1

(FLIGHT
0 4
3 6
9 5
5 5

(FLIGHT
15 13
8 12

(FLIGHT
11 6

(FLIGHT
2 17

3)
8

11

3)
0
0
0

10

3)
0
2

3)
3
0
0

3)
0

2)
0
0
4

2)
0
3

20
20

2)
25
26

2)
8

2)
10

6
6

5
20
10
12

6
2

3
16
8

6

5
20

1

9
9

11
11

18
23

4

41

6
9

7
28
6

13

14
3

4
8
6

8

9
20
2

10
11
11
13

24
30

7

46

9

5 .
2 .

9

9 .
53 .
32 .
5 .

m

16 .
0 .

* 

*

2 .
52 .
26 .

*

16 .

1
14 .
58 .
8 .

*

28 .
31 .
8 .
8 .

*

9 .
46 .

*

9 .
*

36 .

6
20

1
1
1
9

1
6

7
1
1

1

1
1

12

1
1
2

14

15
9

18

2

.
9 .
16 .

t
17 .
7 .
0 .

19 .
9

9 .
71 .

[
62 .
0 .
0 .

* 

*

0 .

t

13 .
0 .

67 .

;
0 .
0 .
13 .
5 .

* 

*

14 .
8 .

.'

21 .
t 

*

1 .

4
3

1
1
1
1

1
1

1
1
1

1

1
1
2

1
1
1
7

3
3

2

1

128
132

70
37
22

103

53
179

177
19
32

46

73
27

158

31
32
95
82

97
69

139

45

10
23

488
371
1772

91

400
134

80
1468
1447

590

375
518
58

798
789
65
4

20
17

62

124

101
99

32
12
0

57

20
118

129
0
0

7

38
1

113

0
0

74
63

70
46

97

12

.* 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.



j i ' 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 . MHOS M OHM-M M

LINE 210 (FLIGHT 2)
B 3140
C 3144
D 3162

T
B
T

LINE 220
A 2892
B 2889

D
B

LINE 230
A 2801 B

LINE 250
A 2331
B 2434

B
T

LINE 270
A 1805
B 1948

L
B

LINE 280
A 1655

LINE
A 1461
B 1609

LINE
A 1339
B 1334

LINE
A 1188
B 1272
C 1287
D 1297

LINE
A 1010

LINE
A 825

B

290
L
B

300
B
B

310
L?
B
B
B

320
B

330
L

74
0

18

40
9

12

(FLIGHT
22

1
16
4

(FLIGHT
0 22

(FLIGHT
2
9

0
4

(FLIGHT
0
0

4
7

(FLIGHT
0 3

(FLIGHT
4
1

6
6

(FLIGHT
0
0

9
4

(FLIGHT
6
0
4
0

5
2
0
2

(FLIGHT
0 6

(FLIGHT
776 7

121
6

23

2)
25
0

2)
0

2)
1

14

2)
3
1

2)
0

2)
1
0

2)
0
0

2)
0
0
0
0

2)
0

2)
3

69
14
22

16
6

36

5
8

1555
14

6

3
11

12
6

1
3
3
6

8

12

99
10
25

24
9

42

0
11

6
19

12

4
16

19
10

0
0
2

10

13

10

25 .
44 .
9 .

ft 

*

10 .
19 .

ft

100 .
ft

16 .
4 .

ft 

ft

1560 .
30 .

ft

14 .
ft 

*

4 .
30 .

t 

*

35 .
18 .

ft 

*

1 .
7 .

11 .
8 .

ft 

*

25 .
ft

46 .

14
1

16

19
1

1

3
21

1
1

1

4
1

1
1

8
1

12
1

1

1

7
0

18

3
0

0

65
19

0
8

10

7
0

0
3

36
0
74
42

0

0

ft

*

ft

ft

ft

ft

ft

ft 

ft

ft

ft 

ft

ft

ft

ft 

ft

*

*

ft 

ft

*

ft 

*

ft

*

* 

*

*

*

ft

*

*

t

*

*

B 

*

*

* 

ft

ft

2 
1 
S

3
1

1

55 5 46
25 1127 O
79 21 55

83 19
43 750

1 29 304

1 213 1035
4 106 12

70 377

144 1035
45 395

35
58

411
537

204 1035
51 7781
125 1035
74 517

35 437

42 521

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

57
5

O 
81

O . 1 121 225 60 
8 . 1 40 339 13

35

O 
14

5
22

O
O
O

39

10
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173-SH.1 WAWA

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 . MHOS M OHM-M K

LINE 330
B 845 B?
D 950 B

LINE 340
A 794 H
B 791 H
C 719 B

LINE 350
C 573 H
D 666 B

LINE 360
A 527 H

LINE 370
A 309 H
B 395 B
C 417 B

LINE 380
A 266 H
B 209 B

LINE 390
A 84 H
B 152 B
C 165 B

(FLIGHT
1
0

5
9

(FLIGHT
0
0
3

2
6
2

(FLIGHT
2
0

6
16

(FLIGHT
0 3

(FLIGHT
0
3
2

16
4
5

(FLIGHT
0
0

B
3

(FLIGHT
2
6
0

16
7
4

2)
2
0

2)
0
0
0

2)
2
1

2)
1

2)
0
1
0

2)
1
0

2)
3
8
0

9
16

18
21
3

9
22

7

31
6
7

19
5

27
9
6

9
20

18
22
3

19
25

13

30
8

14

31
9

41
9
8

tt

tt

27 .
47 .

tt 

tt

49 .
59 .
9 .

tt

20 *.
68 .

tt

18 .
tt

93 .
4 .

20 .
tt 

t

38 .
16 .

ft

66 .
13 .
22 .

1
1

1
1
4

1
1

1

1
3
2

1
1

1
6
1

tt

tt

3 .
0 .

tt

0 .
0 .

42 .
tt

IB .
0 .

tt 

4

0 .
tt 

tt

0 .
34 .
7 .

* 

m

0 .
5 .

tt

0 .
24 .
5 .

1
1

1
1
1

1
1

1

1
1
1

1
1

1
1
1

50
34

32
?6

186

34
14

46

30
88
66

41
45

36
101
36

932
441

408
644
1035

212
777

263

432
640
1032

178
658

175
B9

1186

15
7

6
0
0

11
0

16

6
11
0

16
10

13
56

1

,* 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.
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Airborne Credit* if
o r- :' ' *

Not*: Special ptpyjtiont 
credits do not apply 
to Airborne Si^rvtyi.

Expenditures (excludes pow^

Oeophyilcal 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophyiical 

- Electromagnetic 

* Magnetometer 

- Radiometric 

- Other 

Geological

Geochernlcali
^ v. C

Elec.uomagnetic 

Magnetometer 

Radiometric

ght
Dayi per 
Claim

  

Dayi per 
Claim

Dayi per
Claim

^

r stripping)
Type Of Work Performed

Performed on Oalmd)

Calculation of Expenditure Dayi Crediti 

Total Expenditures
Total 

Oeyi Crediti

Inttructiom
Total Dayi Credit! may be apportioned et the claim holder'! 
rhoica. E nter number of dayi credit! per c laim lelected 
In cotumnt at r ight.

Date 1 tfi Holder or Agent (Signature)

Certification Verifying Work

Mining Claims Traversed ( List i n numerical sequence)
Mining Claim

Prefix

 SS/r?

Number

t, b Vi. '

t S* Z

ex. s*/; '

Expend 
DayiCr

Mining Claim
Prefix

E C

DEC

Number

e-Hr
c

5-1983-

E c S TV s T

p.*.
ll.l \ I rl^rlT^T

Expend. 
Day* Cr.

Total number of mining 
clalmi covered by thli 
report of work.

For Office Use Only

Recorded

'^ r.So CZ-&
P TSiCOrOBT.

u^fx^^^

l hereby certify that l ht/ft a/pmonal and intimait knowledge of the factt let forth in the Report of Work annexed het**tfT having performed the work 
or witncited tame durin^jno/or after in completion and the annexed report il true.

Name and Poital AOdreii of Penon Certifying

Date Cartifled
"(f

jed by (Signature)



w
Ontario

Ministry o*
Natural
'Resources

Report of Work 
(Geophysical, Geological, 
Geochemical and Expenditures)

The Mining Act

Instructions: - Pleat* type or print.
  II number of mining clairm traversed

 xctMte ipact on thH form, attach a list.
Not*: ~ Only days credit* calculated in the

"Expenditure*" lection may be entered
in the "Expend. Day* Cr." columns.

  Do not use shaded areas below.
Type of Survey(s)

Claim Holderli)

Township or Aree

Ch-1549j
Prospector's Licence No.

T- 13^7

Survey Company
y/sg tat

Date of Survey (from fi to)
t H fc31 ** H S3

Day l Mo. l Yr. l Day l Mo. j Vr.

Total Miles bf line Cut

Survey
ir (of Geo-TethiNameand Address of Author (of Geo-Tehnleal report)

.% od t.
Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical sequence)

Recorded Holder or Agent (Siooitya)Data x—,'7^ r
rtnication Verifying Report of Wor/_______[_____________^ ^^^ i f if ' ***" 
l hereby certify that l have a pertonal and intimate knowledge of the facit tet forth in the Report of Work annexed n̂ f/b, having perfWrned the work
or witnetted same during and/or after itt completion and the annexed report it trm



Mintotryof Report of Work 
(Geophysical, Geological, 
Geochemical and Expenditures)

The Mining Act

Instructions:   Pleas* typ* or print.
  II numbtr of mining dilrra traversed

excteds space on this form, attach a list
Not*:   Only': days credits calculated in th*

- "Expenditure!" section may b* entered
in the "Exptnd. D*y* Cr." columns,*

-   Do not us* shaded area! below. .
Type) of SurvayU) Township o* Are*

/M
Claim Holder!*)

f)
NeSooirce,

Prospector'* Lkence No.T-'

Survey Company

frYI HE
Oat* of Survey (f

1 M
Day l wV |

Total Miles of lin* Cutlas*
Nem* end Addreet of Author (of Oeo-Teehnleal report)

Credits Requested per Each Claim in Columns at right
Special Provisions

' For first survey:

Enter 40 days. (This 
indudet lin* cutting)

For each additional lurvey: 
using th* urn* grid:

Enter 20 day! (for each)

Man Days

Complete revert* tide 
and enter total (t) here

Airborne Credits

Note: Special provisions 
credit! do not apply ' 
to Airborne Surveys.

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Electromagnetic 

Magnetometer 

Radiometric

Days per 
Claim

Days per 
Claim

-. --   

Days per 
Claim

Ho
Ho

Expenditures (excludes power stripping!
Type of Work Performed

Performed on O*im(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

\L
Instructions

Total Days Credits may be epportloned at the claim holder's 
cholc*. Enter number of deys credits per claim selected 
In columns at right.

Certification Verifying Report of Wcrk

Mining Claims Traversed (List in numerical sequence!
Mining Claim

Prefix Number

\ s

1(^3,0

LJSAULT STJ 2*.

B E C ,; i"7

A.M.-

!~~0nro~3 ?

Expend. 
Day* Cr.

4/

t/

y
v/

t/

Mining Claim
Prefix

E C

NO'j

Number

STE. MARIE
D|V

E 1 V E

-W I.-

Expend. 
DaytCr.

Total number ol mining 
claims covered by this 
report of work.

.Xnereby certify that l haw t personal and intimate knowledge of the licit set forth in the Report 
' or witnessed same during and/or after its completion and the annexed report is true.

of Work njper" ned the work

Name and Postal Addreis of Person Certifying

z)
RtS.



Ministry of 
jtatoral

^*S Raaoureaa 
(Ontario. '

. w - 4 . V J

Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

11 Type of SurveyU)
The Mining Act

Instructions: - Pleet* type or print.
- H number of mining cteims traversed

exceeds space on this form, attach a Hit
Not*: - Only day* credit* calculated In the

- "Expenditures'* section may b* entered
In the "Expend. Day! Cr." columns.

_______  Do not use shaded erees below.^^^
"""~"~~ Townthip or Are*

iiV-..-No*"-Hjwvv
Prospector'* Licence No.

-303, , 6. C.

Nem* end Addree* of Author (of Oeo-Technlcel report) 1

Dete of Survey (from Ir to) 

oty 1 Mctl Yr^l On l *L

Tot el Mile* ol lin* Cut

^Credits Requested per Each Claim in Columns at fight
Specie) Proviiion*

For firtt lurvey:

Enter 40 deyt, IThl. 
InctudM lin* cutting)

Far eech edditlonel lurvey: 
utlng the Mm* grid:

Enter 20 deyt (for eech)

Men Dey*

Complete reverse tide 
end enter tot el (t) here

Airborne Credit!

Note: Special proviiioni 

credit! do not epply 
to Airborne Surveyi.

Geophysical

- El.ctrom.gn.tlc

- Magnetometer

- Radlomnrlc

- Other 

O.ologlc.l 

Qvochemlcel

O.ophy*lc*l

- Electrom.gn.tlc

- M*gn.tom*ter

- Fl.dlom.trlc

-Other 

O.ologlc.1 

Qeochemlcel

Electrom.gn.tlc

Mign.tom.ter

R.dlom*trlc

Day* per 
Ctelm

Oeyi per 
Claim

Oeyt per
CUim

Mo

Mining Claims Traversed {List in numerical sequence)

expenditures (excludes power stripping)
Type of Work Performed

Performed on Cl.lm(i)

Calculation of Eac*enditure D.yt Credit! 

Tot.l Expenditure*
Tot.l 

O.yl Cr.dltl

l*
Instruction.

. Totel Dey* Credit* m*y b. epportion.d *t the c 1*1 m hold.' 'i 
' choice. Enter number of deyi credit* per clelm i.Lcted 

In column* *t right.

Mining Oalm
Prefix

t*

Number

/

R E C (. l V

OCT
.M.

Expend. 
Dey* C*.

v/

J/

r PR

A.f

Mining Cl.lm
Prefix

P!M,

Number

E 1 V E

.

Expend. 
Dey* Cr.

Tot.l number of mining 
ci. irm covered by thli 
report of work.

M

hereby certify thet 1 heve c pertonel end intimate knowledge of the lectt let forth in the Report of Work annexe 
or wttnetied ume during and/or after III completion and the ennexed report ii true.

aving performed the work

Neme and Poitel Addrei* of P.rion Certifying



:;:'.:". Instruction*: - Please.type or print. *;!' C'Vri 'vv; . ' v;fi
S5.5 i-:; - -^ f -^ II number 61 mining claims traversed \

 .?- ** exceeds space on this form, attach a list;.
. : V-' Note:- Only days, credits calculated in the

' ': '.."Expenditures''section may be entered
:'',;-'- , * , In the "Expend. Oeys Cr."- columns.

'-   Do not use thaded ereet below.

. , -,
y t3 1 y y t?

Day l Op. l Yf. l Day | Mo. | Yr.
Nema and Address of Author tot Oec-Technteal report) 

P.
Credits Requested per Each Claim In Columns at right

W,
VA

Special Provisions
. fj-. ;- - '

For firtt turvey;

Enter 40 day*. (Thft 
indudet Una cutting) ;

... For each additional turvey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse tide 
and enter total (t) here

RECEh
,,.| -.Vi

MINING LANDS

Airborne Credits

Note: Specie! provitiont 
credltt do not apply 
to Airborne Surveys.

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric 

 Other 

Oeologlcal 

Oeochemlcal

Oeo^hyilcal 

- Electromagnetic 

r mi Uunetometer 

- Radlonrwitrlc 

; * - Other 

Geological

:^f TK~ -j
'Beotriefhleel

Electromegnetlc 

Magnetometer 

Radiometric

Days per 
Oalm

Dayt per 
Claim

Days per 
Claim

40
Expenditures {excludes power stripping)

Mining Claims Traversed (List in numerical sequence)

SSrf)

m

Type of Work Performed

Performed on Cliimd)

Calculation of Expenditure Dayt Credits 

Total Expenditures

S 4- 15

Total 
Days Credltt

B

Initructtons 
Totel Days Credltt may ba apportioned et the claim holder's 
choice. Enter number of dayt credits per claim selected 
In columns at right.

Mining Claim
Prefix

J&L222-

Number

76 1. li

JQJL&GJL

Expend. 
Dayt Cr.

Mining Claim
Prefix Number

Expend. 
Days O.

Total number of mining 
cteiimt cov*r*d by itm 
r* p or t of work.

Certification Verifying
~Y

For Office Use Only
Total Dayt Cr. 
Recorded

Date Recorded

Date Approved ai Recorded

MtninQ Rtcordur

Branch Director

'.•f'm l hereby certify that l have B nifstyrSl and intimate knowledge of the factt tet forth in the Report of Work annexed hereto, having performed i he work 
or witnessed tame during andtofatter iti completion and the annexed report it true.

Name and fottal Addratt of Person Certifying

Data Certified Certified by (Signature)
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Geotechnical 
.Report 
Approval.

if - r : Mining Lands Comments"~ '

i

o: Geophysics

Comments

Approved [ ] With t o see again with c orrections
Da

3 /e j
Signatur

DTo: Geology - Expenditures

Comm*ntt

["J Approved [~] W ith to i** aga.n with correciioni
Si0n*iur*

D To: Geochemistry

Comments

tee a gain with corrections
Signatur*

' J .j To: Mining Lands Section, Room 6462, Whitney Block. (Tel: 5-1380)

r 18*3(81/10)



1983 10 11 2.5850

Mrs, M.V. St. Julti
Mining Recorder
Ministry of Natural Resources
875 Queen Street East
P.O. Box 669
Sault Ste. Marie, Ontario
P6A 5N2

Dear Madam:

Ne have received reports and maps for an Airborne Geophysical 
(Magnetometer) survey submitted on mining claims SSM 706586 In 
the Township of McMurray.

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

We do not have a copy of the report of work which Is normally
filed with you prior to the submission of this technical date.
Please forward a copy as soon as possible.

Yours very truly,

E.F. Anderson
Director
Land Management Branch

Whitney Block, Room 6110 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-1300

A. Barrtme
cc: J. Cureatz (Jr) 

111 Superior Avenue 
Box lOOP 
Wawa, Ontario 
POS 1KO
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1983 10 11 2.5850

Mrs. H.V, St. Oule*
Mining Recorder
Ministry of Natural Resources
675 Queen Street East
P.O. Box 669
Sault Ste. Marie, Ontario
P6A 5N2

Dear Madam:

We have received reports and maps for an Airborne Geophysical 
(Electromagnetic and Magnetemeter) survey submitted on mining 
claims SSM 469264 et al In the Township of McMurray.

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

We 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 very t*-Mly,

E.F. Anderson
Director
Land Management Branch

Whitney Block, Room 6610 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-1380

A. Barr:me

cc: Northern Horizon Resource Corporation 
1285 Uest Pender 
Suite 303 
Vancouver, B.C.
2V5 4B1
v/t.F



NORTHERN HORIZON 
RESOURCE CORPORATION
303 -1285 WEST FENDER STREET. VANCOUVER, B.C. V6E 4B1 
TELEPHONE: (604) 688-7228

-.-

September 23, 1983

Ministry of Natural Resources 
Land Management Branch 
Mining Lands Section 
Room 6451 
Whitney Block 
Queens Park 
Toronto, Ontario 
M7A 1W3

Attention: F. H. Mathews 

Dear Mr. Mathews:

RECEIVED

INNING LANDS SECTION

Please find enclosed Airborne Geophysical reports and maps for 
assessment work credits for claims held by Northern Horizon 
Resource Corporation and Jack Cureatz as indicated on accompany 
ing claim maps. Applications for report of work have been 
forwarded to the Mining Recorder's Office in Sault Saint Marie 
as discussed on telephone conversation with government geologist 
this 23rd day of September, 1983.

Sincerely yours,

NJD:sm 

Enclosure

Nash 0. Dowdle, Jr.
NORTHERN HORIZON RESOURCE CORPORATION

U.S. OFFICE
1315 - 300 WEST WALL STREET, MIDLAND, TEXAS 79701 TELEPHONE: (915) 682-9962



\m^

February 7. 1984. Our File: 2.5850

Northern Horizon Resource Corporation
Suite 303
1285 West Fender
Vancouver, B.C.
2V5 4B1

Dear Sirs:
RE: Airborne Geophysical (Electromagnetic and Magnetometer) 

Survey submitted on mining claims SSH 469264 et al In 
the Township of HcMurray .-,--—.——.---—.-1-—.-.-.-.—.

Enclosed are the plans, In duplicate, for the above-mentioned 
Survey. Please show all claim numbers and lines on the maps 
and return them to this office as soon as possible.

For further Information, please contact Hr. F. W. Matthews 
at (416) 965-1380.

Yours very truly,

J. R. Morton
Acting Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: 416/965-1380

M. E. Anderson/dg 

Ends:

cc: Mining Recorder
Saulte Ste. Marie, Ontario.
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LOCAT ON MAP DIGHEM-SURVEY

WAWA AREA, ONTARIO

ELECTROMAGNETICS

FOR

NORTHERN HORIZON RESOURCE CORP

SCAl E ! 250,UOu

l
BOO MILF:S

O 
O

'he .m c' pi etdlii'ir: -- stiOrt' !n '''e ifi'f/r p- ei, ,. e iyrnhfi! 
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LOCAT ON MAP

42C02SE050S 8051 MCMURRAY

SCALE i 250,000

l
210

DIGHEIVT SURVEY

WAWA AREA, ONTARIO

MAGNETICS

FOR

NORTHERN HORIZON RESOURCE CORP

VJ: 

A

O 1/8 1/4 3/4

MILES

f duuiul ? : ?(."' { No' recovered tram film)

1 'i1i.'( IGi L l H ' H e i u Vfi P d from li ITT )

ISOMAGNETIC L INES 
(total field)
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Magnetic Inclination within the survey area 76"
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380

l l

LOCATION MAP

SCALE 250,000
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DIGHEM" SURVEY

WAWA AREA ONTARIO

ENHANCED MAGNETICS

NORTHERN HORIZON RESOURCE CORP

l/'.

MILES

*

tluciol ^l?0 [Not recovered from dim} 

'duciul 2118 (Recovered irom fi l m i
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3

ISOMAGNETIC LINES 

(enhanced field)
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fi HOC n T 
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magnetic depression
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Frequency response of 
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LOCATION MAP

rf 4" 4'

SCALE 1250,000

42C02SE0505 035! MCMURRAv l
230

DIGHEM" SURVEY

WAWA AREA ONTARIO

RESISTIVITY

FOR

NORTHERN HORIZON RESOURCE CORP

O 1/8 1/4

l l U

1/2

MILES

Plight Lme

Fiducial 2120 (Not recovered from film) 

fiducial 2118 (Recovered ^rom film)

Fiducial 2110 (Not recovered from film)

t --*   Feudal 2104 (Recovered from film)
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A Flight direction

LEGEND

Contours m ohm m
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