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2 12381* AINTRODUCTION

During February 1989 the two surveys were completed to locate 

and define an airborne EM conductor identified by Questor Surveys Limited 

in 1983 and Terraquest Ltd. in 1985. The total claim block was originally 

staked to cover a possible extension of the Golden Arrow deposit 

mineralization which is structurally controlled. The existence of the EM 

anomaly was not known until a later date following the Questor Airborne 

survey. A description of the Golden Arrow deposit is included. Appendix 1

LOCATION Figures l and 2

The property is located 42 km northwest of Kirkland Lake and 

5 km west of Highway No. 11. An all-weather, gravel road between Con. 5 

and 6 leads within 2 km of the claims. An easy walking trail leads west 

to the property.

HISTORY

In 1983 Questor Surveys Ltd. completed airborne magnetometer 

and EM surveys in the Ma the son-Black River Area for the Ontario Geological 

Survey which were published in 1985 in two versions of Map 80605:

one - scale 1:31680 showing flight lines it conductors (Fig. 3) 

two - scale 1:20,000 " magnetic contours fc EM conductors

In 1985 Terraquest Ltd. flew a low-level, fixed wing airborne 

survey over the claims for Playfair Resources Inc. (Figure 4).

The Questor imput survey identified two isolated conductors 

on adjoining flight lines with 5 channel and 4 channel intensity response. 

They were interpreted to be bedrock conductors.

Terraquest Ltd. produced 2 magnetic maps - one showing total 

field strength and one showing the vertical magnetic gradient - a VLF-EM

L.J. Cunningnam, B.Se., P. Eng., 1 McPhee Ave., Kirkland Lake, Ontario P2N 1M1
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map showing contours of total field strength and profiles of quadrature. 

The data was interpreted on a final map, part of which is enclosed as 
figure 4* On the subject claims Terraquest located a conductive anomaly 

"corresponding to the bedrock geology and may indicate conductivity 
within bedrock".

9 north/south lines, 450 metres in length, were cut at 100 

metre intervals. Readings were taken at 25 metre intervals.

MAGNETOMETER SURVEY figure 8

Using a model G.816 portable proton magnetometer with an 

accuracy of   l gamma, base station readings were established for each 

line along the south boundary of the two claims. The property was 
surveyed in loops, up one line and down the next, returning to the base 

line within one hour intervals. Readings were taken with the sensor unit 

mounted on an 8 foot staff. Readings were taken at each station until 2 

were repeated with - l gamma difference. Each loop was balanced for 

diurnal drift. Figure 5 shows instrument specifications.

The claims are interpreted as overlying magnesium-rich

tholeiite basalts, south facing, with east/west strike (O.G.S. Map P.2860). 

A 100 ~ 200 gamma anomaly is coincident with the 2 EM conductors. A narrow 
diabase dike is centred on line 5 and a second dike is suspected on line 7. 

Map PC2860 shows 3 narrow, discontinuous north/south diabase dikes to the 

south of the claim group. Magnetic contours and readings are shown on 
Figure 8.

VLF EM SURVEY Figure 9

Receiver ~ Radem from Crone Geophysics Ltd.

Station - Seattle, Washington 24.8 K Hz
Parameters measured:

1. Dip Angle in degrees of the magnetic field component, from the 
horizontal, of the major axis of the polarization ellipse. 
Detected by a minimum on the field strength meter and read 
from an inclinometer with a range of - 1/2 .

L.J, Cunningham, B.Se., P. Eng., 1 McPhee Ave., Kirkland Lake, Ontario P2N 1M1
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Upr rating Maunal
Model G-81li
Portable Proton Magnetometer

2. Cycle the magnetometer a few times by depressing the READ 
button—releasing—and waiting for a reading each cycle.

3. Observe measurement readings. Each reading should repeat 
to i l gamma. (A slow shift may occur over several minutes 
due to a diurnal change in the earth's field.)

4. Place the suspected article at the distance from the sensor 
expected during actual survey operation.

5. Cycle magnetometer several times and note the readings.

6. liemovo the article and repeat steps 2 and 3 to check for diurnal 
shifts in the earth's field. If a diurnal shift is present, repeat 
entire test.

7. If the readings obtained In step 5 differ by more than ±1 gamma 
(ione count) from those obtained in steps 3 and G, then the 
article is magnetic.

IF THE ARTICLE IS HIGHLY MAGNETIC, OR IF THE SENSOR IS 
INSIDE OR NEAR A BUILDING OR VEHICLE, THE PROTON PRE 
CESSION SIGNAL WILL DE LOST, GIVING COMPLETELY ERRATIC 
READINGS AND LOSS OF ±1 C OUNT REPEATABILITY.
The magnetometer should not be operated in areas that are known 
sources of radio frequency energy, power line noise (transformers), 
in buildings or near highly magnetic objects. The sensor should 
alwayb le placed on the staff above the ground, or in the "backpack". 
The sensor will NOT operate properly when placed directly on the 
ground.

1.3 SPECIFICATIONS

Sensitivity:
Range:

Tuning:

Gradient Tolerance: 
Sampling Hale:

il gamma throughout range
20, 000 to 90, 000 gammas (worldwide)
Multi-position switch with signal ampli 
tude indicator light on display
Exceeds 800 gammas/ft

Manual pushbutton, one reading each 
6 seconds.

Operating Manual
Model G-816
Portable Proton Magnetometer

Output:

Power Requirements:

Temperature Range:

1.4

Accuracy (Total Field)?

Sensors

Size i

Weight:

5 digit numeric display with readout directly 
in gammas

Twelve self-contained 1.5 volt "D" cell 
universally available flashlight-type batteries. 
Charge state or replacement signified by 
flashing indicator light on display.

Console and sensors 
Battery pack:

-400 to *850 C

(f to +5CPC (limited use to 
-IS0 C; lower temperature 
battery belt operation — 
optional)

il gamma through rf" to tSO^C temperature 
range

High signal, noise cancelling, interchangeably 
mounted on separate staff or attached to back 
pack

Console: 3.5 x 7 x 11 inches (9 x 18 x 28 cm)
Sensor: 3.5 x S inches (9 x 13 cm)
Staff: l inch diameter x 8 ft. length(3 cm x 2. S m)

Console (w/batteries): 
Sensor and signal cable: 
Aluminum staff:

Lbs. 
6.5
4
2—— 

11.5

1.8
.9

5.2

INVENTORY INSPECTION

When received from the manufacturer, the G-816 magnetometer should 
Include the following items:

1. G-816 magnetometer console
2. Sensor
3. Collapsible sensor staff
4. Signal cable-staff (long)
5. Signal cable-backpack (short)
6. - Adjustable carrying harness

-3-

each 
each 
each 
each 
each 
each

FIGURE 5
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2. Field Strength (total or horizontal) of the magnetic component of the 
VLF field, (amplitude of the major axis of the polarization 
ellipse). Measured as a percent of normal field strength 
established at a base station. Accuracy - 2ft dependent on 
signal. Meter has two ranges: 0~300# and 0-600^.

Instrument specifications are shown on ^igures 6 and 7.

A base station was established at the No. 2 post of claim 

L. 980030. There was no change in the field strength at the base station 

during the four hours of the survey. The dip angles are shown in profile. 

Two parallel conductors were identified. The north conductor crosses 

lines 3 and 4o The second conductor, located 100 metres to the south, 

crosses lines 3, 4 and 5* Both occur in a low area but suggestive of 

shallow, 5-10 foot overburden. The conductors terminate to the east 

against a diabase dike. A large swamp covers the projected extension of 

the conductors on lines 6, 7 and 8. It is known from drilling in the swamp, 

2,500 feet to the north, that overburden depths exceed 100 feet and include 

25 - 40 feet of varved clays under 10 - 25 feet of muskeg. The flat response 

on lines 2, 4 and 5 reflect the lack of conductivity due to a suspected thick 

clay layer. To the west on lines O, l and 2 the conductors project into low 

flooded ground and the flat response suggests an underlying clay layer.

Field strength measurements are complicated by the diabase 

dike(s) which give high readings but there is an evidence of higher field 

strength in the vicinity of the conductors. This conforms with the 

elevated field strength in the same location by Questor and which marks 

the Questor conductor axis.

CONCLUSION

A ground survey has located two conductors which coincide with 

two conductors identified by a Questor Iraput Airborne Survey. The 

Terraquest survey located the conductive zone but did not define it as two 

conductive horizons.

The conductors are believed to be bedrock (non overburden)

LJ. Cunningham, B.Se., P. Eng., 1 McPhee Ave., Kirkland Lake, Ontario P2N 1M1
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CRONE GEOPHYSICS LIMITED 
RADEM VLF EM RECEIVER

An EM receiver measuring the FIELD STRENGTH,
DIP ANGLE and QUADRATURE components of the VLF
communications stations.

is a rugged, simple to operate, ONE MAN EM unit. It can be used without line cutting and is thus ideally suited for 
GhOUND LOCATION OF AIRBORNE CONDUCTORS and RECONNAISANCE SURVEYS of MINERAL SHOWINGS. 
This instrument utilizes higher than normal EM frequencies and is capable of detecting poorly conductive sulphide deposits 
and fault zones. It accurately isolates BANDED CONDUCTORS and operates through areas of HIGH POWERLINE NOISE. 
The method is capable of deep penetration but due to the high frequency used its penetration is limited in areas of clay and 
conductive overburden.
The DIP ANGLE measurement detects a conductor from a considerable distance and is used primarily for locating conductors. 
The FIELD STRENGTH measurement is used to define the shape and attitude of the conductor.

Instrument Sales, Rental and Repair Services
Contract Survey Services
Consulting Services
Computer Plotting and Processing Services

FIGURE 6
HEAD OFFICE: 3607 Woifedale Rd.

MISSISSAUGA. Ontario 
CANADA L5C 1V8 
PHONE: (416) 270-0096 
TELEX: 06-961260



OF PRIMARY FIELD: 
NUMBER OF STATIONS: 
STATIONS AVAILABLE:

SPECIFICATIONS*
VLF Communications Stations l to 25 KHz
7 Switch Selectable
The Seven Stations May Be Selected From:

Standard

Optional

CODE
CM
SW
AM
H
BOF
E
MS
OD
NC
HN
YJ
TJ
BA

STATION 8i LOCATION
Cutler, Maine 
Seattle, Washington 
Annapolis, Maryland 
Laulualei, Hawaii 
Bordeaux, Frace 
Rugby, England 
Moscow, Russia 
Odessa (Black Sea) 
Exmouth, Australia 
Helgelend, Norway 
Yosamai, Japan 
Tokyo, Japan

FREQUENCYCALL SIGN
NAA............
NLK. ............. 24.8KHz
NSS. . ............ 21.4KHz
NPM. ............. 23.4KHz
NWU. . . . . . . . . . . . . . 15.1 KHz
CBR.............. 16.0KHz
UMS. . . . . . . . . . . . . . 17.1 KHz
EWB.............. 15.6KHz
NWC. ............. 22.3KHz
JXZ............... 17.6KHz
NOT.............. 17.4KHz
JG2AR. . . . . . . . . . . . 20.0KHz
.................. 23.6KHzBuenos Aires, Argentina 

CHECK THAT STATION IS TRANSMITTING: Audible signal from speaker.
PARAMETERS MEASURED:
(1) DIP ANGLE in degrees of the magnetic field component, from the horizontal, of the major axis of the polarization 

ellipse. Detected by a minimum on the field strength meter and read from an inclinometer with a range of ±/^ 0 .
(2) FIELD STRENGTH (total or horizontal) of the magnetic component of the VLF field, (amplitude of the major axis 

of the polarization ellipse). Measured as a percent of normal field strength established at a base station. Accuracy 
±29b dependent on signal. Meter has two ranges: G-300% and Q-600%.

(3) QUADRATURE component of the magnetic field, perpendicular in direction to the resultant field, as a percent 
of the normal field strength, (amplitude of the minor axis of the polarization ellipse). This is the minimum reading 
of the Field Strength meter obtained when measuring the dip angle. Accuracy ±2*^.

OPERATING TEMPERATURE RANGE: - 400C to 500C (- 400F to 1200F) 
DIMENSIONS: 9 cm x 19 cm x 27cm ( 3V2 " x7V2 " x !0y2 ") 
SHIPPING DIMENSIONS: 30 cm x 14 cm x 36 cm (11 778 " x 5'72 " x 14") 
WEIGHT: 2 .7kg(61bs) 
SHIPPING WEIGHT: 6 .0kg(131bs)
BATTERIES: 2 of 9 volt

Average Life Expectancy
20 Hours for Continuous Operation

" Specifications subject to change without notice'

FIGUItE 7



Playfair

Conclusion.

conductors and possibly represent interflow horizons which may be 

mineralized with graphite, pyrite, sphalerite and galena, which style of 

mineralization is known to occur in similar geological settings further to 

the east.

Signed,

L* J, Cunningham, B.Se., 
Mining Engineer

Dated at
Kirkland Lake, Ontario
14th April, 1989



CANADIAN ARROW MINE
The geology of the Canadian Arrow Mine (Figure 3) com 
prises an undeformed monzonite which has intruded de 
formed and metamorphosed basalts of the Kinojevis 

. The pre-intrusion deformation history of the ba- 
is evident in their strong foliation, elongation of pil 

lows and a narrow mylonite band with intrafolial folds. 
Dark grey-green basalt is composed of a fine grained, 
hypidiomorphic assemblage of plagioclase and chlorite 
with minor amounts of biotite and hornblende, pyrite, car 
bonate and oxides(?). Chlorite replaces biotite and horn 
blende. The carbonate, which locally is very abundant, is 
also secondary. Plagioclase is saussuritized by the de 
velopment of epidote and sericite. Pyrite overgrows all 
other phases in the rock. The mineral assemblage is typi 
cal of lower greenschist facies of metamorphism.

The monzonite, which is grey with zones that are 
brick red; has a hypidiomorphic inequigranular, fine- to 
medium-grained texture which has none of the deforma 
tion present in the basalt. It is composed largely of pla 
gioclase, potassium feldspar and quartz, with minor 
chlorite, remnant biotite and hornblende, carbonate, py 
rite and oxides. There are scattered occurrences of pri 
mary muscovite. Accessory minerals include sphene, 
apatite, zircon, rutile and hematite. The euhedral to su 
bhedral plagioclases have oscillatory and normal zoning 
(An40 -AnM; optical determinations) and cores that are al 
tered with the development of epidote and sericite. The

potassium feldspars are anhedral and interstitial to the 
plagioclase, untwinned, and often have interiors that are 
clouded by very fine-grained red opaques. These are in 
terpreted to be hematite, and it is their presence that 
gives the monzonite its red colour. These clouded grains 
are for the most part confined to alteration halos around 
quartz veins, but there are zones in the monzonite that 
are red, apparently because of similar hematitic altera 
tion. Quartz is interstitial to both feldspars, commonly has 
undulatory extinction, and contains small, two-phase fluid 
inclusions. Carbonate often occurs as a primary intersti 
tial phase, although there are vemlets and patches of 
secondary carbonate. Euhedral pyrite overgrows all other 
minerals and occurs in alteration halos around quartz 
veins.

The monzonite has a hiatal porphyritic texture in 
which much smaller grains of quartz and feldspar occur 
as trains and irregular interstitial patches among the 
coarser grains that comprise much of the rock. Although 
some occurrences of these fine-grained patches are 
vein-like and might be a result of grain reduction, their 
regular occurrence in the monzonite is interpreted to be 
indicative of a nucleation event that occurred late in the 
crystallization of the monzonite.

Both monzonite and basalt at the Canadian Arrow 
deposit are fractured into three regular, strong pint direc 
tions and several less well-developed, irregular fracture 
directions that branch from the strong joint sets. The 
joints in both lithologies are filled with quartz veins (not 
quartz-carbonate as stated in Cherry 1982); however, 
only those veins in the monzonite have visible alteration 
effects. The attitudes of these joint systems and their con 
trol of the vein directions are shown on the stereograms in 
Figures.

Field observations indicate that tne |oini s 
shallowly northeast was the first to be filled by quartz 
veins, which contain galena and. pyrite but do not visibly 
alter the monzonite. Veins of this set are cut by a dike of 
maroon, very fine-grained, flow foliated diorite; similar 
dikes cut the layering and the mylonite band in the ba 
salts at a low angle. The early set of quartz veins and the 
diorite dike are cut by a set of steeply dipping quartz 
veins that strike northeast and have narrow red alteration 
halos where they occur in the monzonite. There is no ga 
lena and little pyrite in these veins, but their alteration ha 
los are pyritiferous and the gold in the deposit is associ 
ated with this pyrite. The quartz in all vein systems has *- 
undulatory extinction and has undergone some polygoni 
zation. Vein quartz is choked with fluid inclusions, in con 
trast to the sparse inclusions in magmatic quartz of the 
monzonite. Preliminary petrographic studies also indicate 
a common occurrence of three phase fluid inclusions in 
the vein quartz; these have been suggested {A.J. Mac 
donald, Ontario Geological Survey, personal communi 
cation, 1982) to be H 20 liquid, H20 gas and COZ gas.

Alteration and mineralization at the Canadian Arrow 
deposit are largely confined to the alteration halos around 
the latest set of quartz veins in the monzonite, although 
other veins occur in the monzonite and all vein sets also 
occur in the basalt. The mineralization is further

constrained between two shear zones that are subparal- 
lel to the haloed vein set. These shear zones are 1 to 2 m 
wide and comprise a mixture of quartz, chlorite and frag 
ments of the monzonite. They can be traced across the 
pit in the monzonite, and appear as narrow quartz-filled 
fractures in the basalt.

These observations permit the development of a ge 
ologic history of the Canadian Arrow deposit, which is 
summarized in Figure 4. This history begins with the de 
formation and metamorphism of the basalt, followed by 
the intrusion and crystallization of the monzonite. Crystal 
lization apparently occurred with some differentiation 
which generated aplite, probably as a fluid-saturated res 
idual melt. This rock package cooled sufficiently to frac 
ture in a brittle manner, after which the fracture set with 
northeast dips was filled by quartz from a fluid which also 
precipitated pyrite and galena, but not gold. A dioritic 
magma then intruded as dikes into both the basalt and 
the monzonite. Finally, the steeply dipping fracture set 
was filled with quartz from a fluid which caused hematitic 
alteration of the monzonite and the precipitation of auri 
ferous pyrite in the altered intrusive rocks. Movement on 
major shear zones in the deposit apparently occurred 
with, or after, this vein filling. In any case, gold mineraliza 
tion occurred late in the geologic history of the deposit.

APPENDIX I

*

Cherry, M.E. 1983 

O.G.S. M.P. 110
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MINING LANDS SEC
Airoorne Credits

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

Geophytical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

•^- Magnetometer 

- Radiometric 

- Other 

Geological

T4&N"™*1

Electromagnetic 

Magnetometer

Radiorneuic

Oayv per
Claim

^0

Days per 
Claim

-

Days per
Oaim

Mining Claims Traversed ( List i n numerical sequence)

Expenditures {excludes power stripping)
Type o* Work Performed

Performed on

Calculation of Expenditure Days Credits 

Toiat Expenditures
Total 

Days Credits

15 "
Instructions

Total Day* Credits may b* apportioned at the claim holder'* 
choice. Enter numoer of day* credits per claim selected 
in column* at right.

Date
4\SI\ .
CQ/d id/Holder or Agenil(Signeture)

Certification Verifying Report of Work

Total number of mining 
cieimi c overed by this 
report o* work.

l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work 
or witnessed same during and/or after its completion and the annexed report is true.

Name and Postal Address of Person Certifying

^ L . J , ]C^4Ld^HA^^.--L


