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1.00 SUMMARY

Interpretation of the 850 line miles of 
helicopter electromagnetic surveys performed by the 
lockwood LHEM-200 system operating at -a frejmgagJLJit 
AOOO Herts resulted in the selection of JS5 anomalies or 
anomaioug*7onee  Twenty-three of these anomalies are 
classified in the A and B categories and twenty-one in the 
C category. A totaj^jjjj^^jiaj^ have been staked in 
fourteen claim TITocka coveringtwenty-one anomalies.

The noise level of the equipment during this 
survey was between 10 and 20 parts per million and anomalies 
have been rated primarily on the basis of the in-phase to 
out-of-phase ratio with the shape of the response and Its 
amplitude as secondary considerations. Many anomalies have 
coincident or closely associated magnetic anomalies and in 
such cases a plus factor is applied to the anomaly rating.

A number of negative in-phase responses 
were obtained in an area covered by Plate 4 which were 
considered to be mainly permeability effects and have cot 
been rated.

An Airhorqe Geophysical Certificate is 
requested for the claims acquired subsequent to mie survey.

Ground geophysical work has been recommended 
to follow-up the airborne indications covered by the fourteen 
claim blocks where a satisfactory explanation of the airborne 
anomalies cannot be obtained by prospecting and geological 
mapping.
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2.00 INTRODUCTIOH

In the latter part of 
an

Survey Corporation Ltd. LHEM-2
unit,vas performed over three arena totalling aTouTTxTline

to the north, northeast and 
the District of Thunder Bay, 

Ontario.

The objective of this work was to locate any 
economic deposits of heavy or massive sulphide mineralisation 
which might occur in a near-surface location within the 
volcanic rock units of the region flown and, as a result of 
this survey and subsequent ground geological investigations, 
a ^Qtal of 17j) claims in fourteen claim groups were acquired 
to cover the most favourable geological and geophysical 
situations.

Ground geophysical work has been recommended 
for a number of anomalies in order to further assess the 
specific potentialities of the groups and, more generally, 
the potential of the region.

3.00. _ ,^ LOCATION AND ACCESS

One^ajjea is located about 16 miles north of 
Schreiber at about 49" 03' north latitude and 87* 10' west 
longitude and includes Aguasabon, Stingray and South Pine 
Lakes within its limits. It is mostly accessible by road from 
Schreiber and Terrace Bay.

area le centred about Cairngorm
Lake about 18 miles northeast of Schreiber at about 48* 57' north 
latitude and 86* 56' west longitude. This area is readily 
accessible only by aircraft and the closest base is Rossport, 
some IS miles to the west of Schreiber.

The tiiird area lies mostly to the east of 
Schreiber and is bounded on the west by Davidson Lake and 
on the east by the Prairie River and cuts across the northern 
portions of Townships 81, 82 and 83. At the west end the 
area boundary is ,10 miles northeast of Schreiber and at the 
east end about 20 miles east of Schreiber. Road access is 
generally good for most of this region from Highway No. 17 
via roads established for timbering operations.
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The region la fairly vugged when cotnaared 
to other Precambrian area* of Ontario with ttie naxtoun 
relief varying up to about 1600 feut above nctan sea level 
or 1000 feat above the level of Lake Superior* The green*tone 
areas present bolder relief than the granitic area* but, 
in general, the region is dissected by fault controlled 
southerly-trending glacial valleys and the neighbouring 
hills tend to have smooth north slopes, rounded tops and 
sheer cliffs on the south side t. with much t-ei us.

Glacial debris le not abundant but a terminal 
ncralne itt present near the south end of Owl Lake. Outcrop 
it fairly widespread with many of the best exp   '  -'tree on 
lake shores and in etreaa beds.

fires have occurred throughout much of the 
region in the past but good stands of v -*"-r-c and b&lsau 
vlth some Jackpine are found. Birch ano poplar with 
considerable undergrowth of BOOBe maple and alder occur in 
burned over areas and low ground.

5.10 Rocktypes
*..4*A~*'-.^-.n*^.** . , tM A.,**.*,.

All the areaa flown during this survey have in 
conuon the fact that they consist essentially of a vide variety 
of intermediate to basic volcanics with varying quantities of 
acid volcanics mainly tuff and agglomerates.

fit Cairngorm Lake tone ^chiats derived from 
todiiatntary unite are known and between Santoy and Boreua 
Lakes and south of Santoy Lake sediments consisting of 
conglomerate, quartzite and mica phyllites predominate. 
Several bands of Iron formation are mapped south and east of 
Santoy Lake.

The only large area of basic intrusive rock la 
a diorite body intruding the volcanic sequence lo the vicinity 
of Little Davidson Lake to the northwest of Jackfish Lake.

The greenstone belts are enclosed by various 
phases of granite, granite gneiss and syenite and a few 
porphyry intrusive* have been napped near South Pine Lake. 
Some pegmatite is found throughout the region but nore 
particularly near Cairngorm Lake where the average level of 
taotaaorphiam is in the amphibolite to granulite range at* compared
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to the general metamorphic level of epidote-amphibolite to 
amphibolite elsewhere in the volcanic belts.

Series of uortherly and northveaterly- 
trendlug diabase dikes are the latest geological feature 
of the region and these dikes cut all other rock types.

Copper, molybdenum, ^ Id and silver 
mineralization have been found within the survey area 
and lead t nickel and silver have been reported fr OB adjacent 
areas.

S.20 St ruetural Featyres

In detaili the geological structure is quite 
complex but in a general way the structure is represented by 
a series of isoclinal folds that arts in some cases overturned. 
In the South Pine-Aguatabon Lake* area the fold trend is 
northwesterly and dips are steeply northeasterly while in 
the Cairngorm Lake area the rock trends are northerly and the 
dips steep and to the east with the exception of a flattening 
on the nose of a fold east of the northern portion of the 

lake,

In the third case, folds seen to be more 
open and a aeries of parallel anticlines and syuclioes with 
steep dlpu and a general vent to northwest trend have been 
mapped. The only exception is the southwest trend which prevails 
to the southeast of Jackfish Lake.

Faults are numerous and seem to have two
predominant directions i one set trending northwesterly and the 
other set norther.!; . In addition, it is likely that shearing 
is present parallel to the axie of the major folds in the 
volcanic belts. The last mentioned would be nearly 
contemporaneous with the folding while the first two mentioned 
sets of f au 111, appear to be later than the major period of 
deformation.

6.00 WORK PERFORMED

a combioed
In the period April 30. 1971 to May 15 t 1971

**™nn.?n*Hf- t- .
performed for Kennco Explorations, (Canada) Limiteu by 
Lockwood Survey Corporation Limited, 1450 O'connor Drive, 
Toronto 16 , Ontario over an area of approximately 170 square 
miles including portions of Townships 81, 82 and 83 plus



adjacent ate an about Aguasabon and Cairngorm Lakes in 
the Thunder Bey Mining Division of the District of 
Thunder Bay.

650 line toilet;
was performed by a Jet Ranger Helicopter CP-SJH. 
spacing for th^ nurvov was 1000 feet and terrain clearance 

the tovfd bird varied between juu and I5U feeE above

DtfecrJjJtic/n of Instruments

ground.

The electromagnetic data were recorded by 
the LHEM-200 electromagnetic systeg, the .magnetic data by 
a Gulf Mark III tjiL&J fleld fluxc&Lfc^
vertical control vat asasurcd^by anAPN~l radio altimeter. 
The electromagnetic, APN-1 aad fiducial timing data were 
recorded on one chart with a tape speed of l tan per second 
while the magnetic and fiducial tiftiug data were recorded on 
a second chart at a tape speed of three inches per minute. 
The actual flight path wao recorded on film with a frame 
intarval of 1.5 ^'"^ "^^^^^

The Lil C^- 2 00 elttCtrooafcnfttic syatbci consists 
of two vertical coaxial colls counted in a 30-foot pauttd 
bird and operating at a frequency of 4000 liertg. It measures 
the strength of the secondary fields created in conductors to 
an accuracy of about ten parts per tuillidn of the primary field 
for both the in-phase and out-of-phnae coinponento.

An earth conductor must uuuully give a response 
of greater then 2Q p . p.m. before it can be satisfactorily 
recognised and the in-phase to out-of-phase ratio is the 
best EUBBure of relative conductivity X width factors with a 
high ratio indicating a high factor.

The Gulf Mark III oajtnutofaetftr has a
^^^...^ _______^ at th*t 1200 Kanma full 

scale sensitivity used and measures the earths total magnetic 
field intensity.

6 . 2.0 Survfy, Proceed ura an^ Haj Cottpj lira J.QO

Terrain clearance for the helicopter was 
througliout the survey between ^00 and 250 foet 

above terrain with the toyed bird 
abovf ware ~ flown altftrnatively in opposite 
direct lone . at an interval of a&proxliafltely 1000 feetL.
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Electromagnetic data were plotted on a 
controlled mosaic constructed from one inch equals one 
mile photography and reproduced on a scale
equal to one foch and transferred to transparent plans 
'following interpretation. Aeromagnetic data were not 
compiled.

. Flight accomplished bv
comparing prints of the flight film with the
T)roer to locate fiducial pointe approxiaateTypnemi& 'apart. " -" -"' "••••••••^•'•••^^••••••••^••••^•••

Following conpletlon of the airborne surveys 
and preliminary ground investigations a jo^al of 176 claims 
were staked in fourteejj^alm Monks to cover 21 of the 
anomalous cones. 
Kennco Explorations. finSrprMMFFffiB_ .and an Airborne 
Geophysical Certificate is requested on the basis of this 
survey to permit defence of the assessment work due with 
respect to these claims.

The claim data *nu; ins follows;

r, . .

CLAIM NUMBERS ANOMALIES COVERED NO. OF CLAIMS

Claim Block A - Township 83

TB-326792 to TB-326797 Anomaly l

CI a lo J lo c k B - Aguasabon T,-.ha

TB-326777 to TB-326781 Anomalies 6 and 7 
TB-326787 and TB-326788 
TB-326855 and TB-326856

CjL ala Block C - Aguasabon T J -. - - and Township 82

TB-326732 to TB-326740 
TB-326759 to XB-326762 
TB-326807 to TB-326852

CjLalmJBlock jp^- Township 81 

Tfc-326863 to TB-326871

Anomaliee 18, 19, 20 
and 21

Anomaly 27

Claim Block b - Township 81 and 82

TB-326782 to TB-326786 Anomaly 22 
TBr326927 to TB-326931

59

10

.....
i' f

. t^i
7|
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, AJMpjiALIES COVERED Nfi., 0? CLAIMS

ClaiM.Blo.ck.. l - Township 81
Anomaly 24 6 

TB-326857 to TB-326862

Claim ,Blp ck C ~ Cairngorm Lake

TD -32 68 62 to TB-326902 Anomalies 37, 38 and 39 21

.Claim ...Block H - Cairngorm Lake

TB-326903 to TB-326006
TB-326919 and TB-326920 Anomaly 40 6

Claim Block I - Cairngorm Lake

TB-326907 to TB-326918 AnoutalieB 41 and 42 12

ffiaia .u Block . J - Caimgoria Lake

IB-326921 to TB-326926 Anomaly 43 6

Claii^BJ-pckJK. - Upper Aguasabon Lake

TB-326741 to TB-326743
TB-326746 to TB-326751 Anomaly 47 18
TB-326753 to TB-326758
TB-326789 to TB-326791

Aguasabon Lak*

TB-326771 to TB-326776 Anoaaly 46 

^, Upper Aguasabon Lak**

TB-326767 to TB-326770 Anomaly 45 

ClaiiB^ jBlockmJl^-- Uppur Aguasabon Lake 

TB-326763 to TB-326766 Anomaly 44

The jotal of 176 claims are held in the name of Kennco 
atploraf^"", ^^>^nl/^ a ^ '1.^ 
Thunder Bay Mining Division
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7.00 GEOPHYSICAL INTERPRETATION 

7.10 General

A careful perusal of the electromagnetic 
flight tapes has resulted in the selection of 55 anomalous 
zones or groups of anomalous cones which have been plotted 
on a scale of one inch equals 2000 feet on overlays of the 
flight moeaic. Instrumental, geological and turbulence 
effects have generally produced a "noise" level of about 
twenty parts per million and locally, overburden and 
topographical effects have produced much larger effects 
which are fairly readily identified by the low ratios of 
the in-phase to out-of-phase responses. It is always 
possible that a valid sulphide conductor could be masked 
by any of these effects but the problem of Investigating 
all such possibilities is insurmountable.

The position of the anomaly peak Is
indicated by a cross on the flight line and the in-phase 
response in p.p.m. shown in the top half of a circle 
adjacent to the aross with the in-phase to out-of-phase 
reeponse ratio shown in the bottom half of the circle. The 
magnitude of any coincident magnetic anomaly is shown beside 
the anomaly position and the possible trend of the conductor 
is shown by a dashed line* Only anomalies with reasonably 
sharp and narrow responses have been classified. Some broad 
anomalies have been omitted as non-significant and those 
anomalies showing a reverse In-phase response due to permeability 
effects have been plotted but not classified. These 
permeability effects are most evident in an area in the 
central portion of Plate 4 and a regional east-west or 
northwest to southeast trend is apparent. However, very few 
of these anomalies display much out-of-phase response 
and appear to bo predominantly permeability responses. These 
responses however, do not show great consistency from line 
to line.

7.20 Interpretation Procedure

The conductivity - thickness rating of the 
conductor as expressed by the In-phase to out-of-phase 
response ratio has been given first priority in the classification 
and followed closely by the amplitude of the in-phase response. 
The latter is not as diagnostic as It is highly dependent on 
the height of the bird above the conductor, a factor strongly 
dependent on the depth of overburden. A plus factor is applied 
to an anomaly where a magnetic anomaly is very closely associated 
or coincident with a conductor and the intensity of the magnetic 
anomaly IR not so great that it suggests an oxide Iron formation 
occurrence. The limits of the conductivity rating, the response 
classification and the conductor rating data are shown in Table I.
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7.30,Interpretation ResultB

On the basis of the Interpretation Units 
outlined above, 23 anomalies or 41,8 percent fall Into the 
A and 8 categories and warrant strong consideration for 
further Investigations while 21 anomalies or 38.2 percent 
fall Into the C category end warrant only moderate 
consideration. The remaining 11 anomalies would need some 
special geological feature to warrant additional work.

Of the 55 rated anomalies, 42 or 76.4 percent 
have a close or coincident Magnetic association of such a 
character that pyrrhotite could be the cause and the chances 
of sulphide mineralisation being the cause of the conductor 
are therefore somewhat higher.

The classification data of the 55 electromagnetic 
anomalies are shown In Table IX and a summary of the anomaly 
ratings in Table III. While the final rating is somewhat 
subjective, a sincere attempt has been made to be consistent 
and it should be kept la mind that all the anomalies rated are 
fairly sharp and distinct. Only in the case of some multiple 
anomalies, will the sharpness feature be somewhat less 
significant.

8.00 CONCLUSIONS

Many of the anomalies which have been given 
A 4 B ratings fall within environments where acid volcanic 
rocks or their metamorphic equivalents have been mapped. 
While the grade of metamorphism varies considerably throughout 
the region from epidote-amphibolite and amphibolite in the 
south to granulite in some parte of the Cairngorm Lake region, 
all these conductors warrant serious consideration until 
geologic data can be accumulated which will ciarify their 
mode of occurrence. The C rated conductors also merit 
conslderetion on a somewhet less urgent basis. It is probable 
that ground geophysical work and drilling will be necessary 
to complete the investigations of many of the anomalous tones.

Since 76.4 percent of the anomalies have a 
close or coincident magnetic association it is piouable that 
many of these anomalies contain significant amounts of 
pyrrhotite and therefore occur in a sulphide-bearing 
environment which may contaia values in economic metale.

In general, the magnetic records ere quite 
disturbed and it le evident that magnetic minerals, both 
pyrrhotite and magnetite are quite common in the region.
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9.00____RECOMMENDATIONS

On the basis of these data* it has been
recommended that the class A, E and C anomalies be thoroughly 
Investigated to determine the amount of work, if any, perforaed 
over then by previous operators and where such work has been 
Inconclusive or where little work has been performed, the 
areas should be staked, mapped geologically and prospected.

Elimination of anomalies on the basis of 
previous work performed and vhere ground is held by other 
interests has left 21 anomalies still of Interest which 
have been covered by 176 claims in 14 claim group*. Where 
these conductors cannot be aJeq'uately assessed^ by mapping 
and proapecting, it is recommended that ground geophysical 
work be perforated to locate the conductors and to determine 
their characteristics in more detail. Drilling would be 
a natural result of the successful completion of this phase 
of the investigations.

Toronto, Ontario li.U. VLjEMIMG, M.A., P. J&g. 
October 7, 1911. f
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TABLE I

PARAMETER LIMITS FOR RATING OP ANOMALIES

CONDUCTIVITY

In-phaae to out-of-phase ratio -C 0.5 * Very Poor
0.6 to 1.0 - Poor
1.1 to 2.0 t Moderate
2.1 to 3.0 * Good
> 3.0 - Excellent

RESPONSE CLASSIFICATION

In-phase Response 20 to 50 
51 to 100 

101 to 200
> 200

Low
Moderate 
High 
Very High

CONDUCTOR RATING

A * Excellent
fi - Good
C " Moderate
D - Poor
E - Very Poor

A plus factor ie added witere magnetic correlation 
or association ie present.



TABLE 

LIST OP ANOMALIES - CHARACTERISTICS AND RATINGS

ZONE INTERCEPT

1 Intermittent- Lines 7 49

2 One Line - Line 2

3 Tvo Lines - Lines 4 fc 5

4 One Line - Line 9

3 Three Line Intermittent 
Lines 12, 13 i 15

6 Two Linea - Lines 12 6 13

7 One Line - Line 12

B One Llee Multiple - Line 14

9 Tvo Line Multiple ~ Linea

CONDUCTIVITY

Moderate

Moderate

Moderate

Moderate

Poor to Moderate

Poor and Excellent

Moderate

Moderate and Good

RESPONSE

Lev to Moderate

High

Moderate

Low

Lot-

Low and High

Moderate

Low

MAGNETIC CHARACTERISTIC

Associated

190 gauaa

Associated

70 gaaaa

160-220, 980

100 and 300

160 gamtaa

80 and 240

gama

gaasoa

fcaw&a

10

11

12

13

14

15

16

ft
18

17 i 18 Poor and Excellent

Thret Lines ~ Linee 17, 186
19.

Tbree Linee - Multiple 
Linee 17, 18 t 19.

One Line ~ Line 21 

One Line - Line 21 

One Line - Line 26 

One Line - Line 25 

One line ~ Line 28 

One Line ~ Line 32

Pive Line, Intermittent 

Multiple ~ Lines 31 to 35

Poor to Moderate

i' xJerate to Good

xcellent 

Very Poor 

Moderate 

Moderate 

Moderate 

Moderate

Poor, Moderate and 
Excellent

Lev and Moderate 

Lev to Moderate

Moderate

Very High

Lov

Moderate

Moderate

Moderate

low

Lov, Moderate and High

RATING

60 and 200 game 

20, 60 and 460 gatms

50, 220 and 400 ganmft 

1240 gamma 

310 ga&t&a 

100 gactoa 

1180 gaaoM

None 

620 ga&ata

Variable Magnltudeu

C+

c* 

c* 

e*
A4

r*

c* 

c
D*



ZOKK INTERCEPT CONDUCTIVITY RESPONSE MAGNETIC CHARACTERISTIC .TING

19

20

21

22

23

24

25 

26A

26U

26C

27

28

29

30 

31A

four Line, Intermittent 
Multiple -Lines 38 to 41

One Line - Line 46

Six Line Intermittent, 
Lines 45* 47 to 51.

Three Line - Llute 59 to 01

One Line - Line 61

Two Line - Lines 68 i. 69

Three Line - Unco 74 to 76

Two Line Intermittent - 
74 and 77.

Moderate to Excellent Low to High

Two Line Intermittent " 
Lines 80 and 82

Two Lint ~ Lineo 86 4 87

three Line - Possibly 
Multiple t Linee 66 to 68

Four Line Intermittent 
Multiple, Lines 68,70,71

One Line - Line 74

One Line Multiple - Line 82

Four Line Multiple - 
Lines 76 to 79

Trtree Line Multiple ~ 
Liuee 80 to 82

Moderate

Poor to Moderate

Moderate to Good 

Mode i At e

Moderate tad Good 

Moderate to Excellent

Good and Excellent

Moderate

Lov

Low to Moderate

Lov

Moderate

Moderate and Higb 

Moderate to Very High

Excellent Moderate 

Good and Excellent Moderate

Modcrete

Lov to Very High

Very Poor to Moderate Lov to Higl.

Excellent Moderate

Moderate to Excellent Moderate to High

Poor to Good Low to High

I) 

C4

IV* 

C

Variable Magnitudes

290 gattna

Variable Magnitudes

220 to 1160 gacma

None

340 and 350 gano&a B4 

490 to 3000 gama B4

None B 

Associated B

140 and 270 gaatna B4 

50 to 460 gausa B4"

Variable and Intermittent C

190 garaaa B 

150 to 820 gamma B4

Variable Magnitudes K4

Moderate to Excellent Moderate to High Variable
B"1



ZONE IKTERCEPT CONDUCTIVITY RESPONSE MAGNETIC CHARACTERISTIC

31C

32

33

35

35 A

36

37

38

40

41

42

43

i
44

Six L*ne bultiple - 
Liner 83 to 88

One Line Multiple -Line

Seven Line Intermittent 
Multiple - LI nee 85, 86, 
87, 86, 89, SO and 92.

Five Line Multiple - 
Line 85 to 89

Oac Line - Line 82

Out Line - Line 63

Case Line - Unr 79

Ostfc Line ~ Line J16

Three Line- - Liues 
111 to 113

Three Line Hultiple - 
Line 106 to 108.

Tvo Line - Lines 100 C. 
101

Tvo Line Multiple - 
Lines 94 and 95

One Line Multiple ~ 
Line 95

Three Lines - Line 93 
to 95

Tvo Lines - Line 165 4 

166

Poor to Excellent Lev to Very High

Moderate Moderate

Moderate to Excellent Moderate to Very High

Mode i at e to Excellent Moderate to Very High 

Moderate Moderate 

Poor Moderate 

Poor Lov 

Moderate Low

Moderate

Poor to Moderate

Good

Moderate

Moderate

Lov to Moderate

Moderate

Moderate to High

Good to Excellent High

Moderate to Excellent Moderate to Vary Bigh

Variable. Magnitude 

260 and 390 gaioaa

Variable ftagnltudet*

Variable Magnitudes

900 ganawi 

1510 ganaaa 

None 

1030 gtu&sa

440 to 980 f.

Moderate Moderate to Bigh

220 to 410

Associated

40 gaesta locally

20 gararfl

30 to 40 ganma

260 and 600 ganaa

A+ 

C4

D

r.*
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45

INTERCEPT

46

47

48

49

50

One Line - Lioe 100

Three Lines - Linee 151 
to 153

Six Line Multiple - 
Lines 138 to 143

Nine Line Multiple - 
Lines 124 to 132

One Lioe ~ Line 126 

Due Liue ~ Line 124

CONDUCTIVITY 

Good

Moderate 

Poor to Good

RESPONSE HAGHETIC CHARACTERISTIC INC

Moderate

Low to Moderate

Low to High

Moderate to Excellent Low to Very High 

federate Moderate 

Kodorete Lev

Hone

90 to 340 gatwa

Variable Magnitudes

Variable Magnitudes 

None 

None

A*

C

D



TABLE III

SUMMARY OF ANOMALY RATINGS

NoL. , Percetiit age

A* - 12, 31C, 33, 34, 48 5 - 9.0Z 

A - None O - 0,OZ

B* - 6, 18, 19, 24, 25, 26C, 27, 29, 30, 31A, 31B, 42,
43, 47 14 - 25.5X

B - 26A, 26B, 40, 45 4 - 7.3X

C* - 2, 5, 7, 9, 10, 11, 14, 15, 21, 32, 35, 38, 44, 46 14 - 25.5Z

C - l, 3, 16, 23, 28, 41, 49 7 - 12.7X

D+ - 4, 8, 17, 20, 22, 35A, 37, 39 8 - 14.6Z

D - 50 l - 1.83K

E+ - 1J l - 1.8X

E - 36 _1^ - 1 .82

	Total 55 100.02
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