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VLF - Eh SURVEY - BENNETT-COOK PROPERTY

IMTIODUCTION

Two VLF - Electromagnetic surveys were completed over the Bennett-Cook 
Property to assist the geological interpretation and help locate conductive 
bedrock features such as massive sulphide horizons and conductive structures 
that could be associated with gold and/or base metal mineralization.

The Bennett-Cook Property consists of 26 contiguous staked mining claims 
numbered:

L799711 through L79973I inclusive
L799731
L.799733
L.799736 and L.799737 Inclusive
L.799739 and L799740 inclusive

that are registered in the name of Robert A. Bennett, 577 Pearson Street, 
RR*4, Site 37, Box l, Sudbury,Ontario, P3E4M9.

The claims are located In northwestern Cook Township, Larder Lake Mining 
Division, approximately 2 miles southeast of the Mining Town of Holtyre, 
home of Pamour's ROSS MINE. Access to the northern end of the group Is by 
gravel road that leads due south from Holtyre and then by foot for .5 miles to 
the north basel ine. Access to the southern end of the group is by the paved 
Lava Mountain Lodge Road east from Ramore and then north and east along 
gravel roads to the west end of the south baseline.

A property and general location map is provided overleaf.

GENEIAL GEOLOGY i HISTOIT

Cook Township has not been mapped by the OGS and the only geological 
interpretation available is shown on the 4 mile Geological Compilation Series 
Map 2205, Kirkland Lake -Timmins Sheet. There, the entire township is 
shown to be underlain by mafic volcanic flows and pyroclastics. During the 
course of the staking and EM Surveys, only three outcrop areas were noted. 
All the exposures showed northwesterly striking basaltic pillow lavas [likely 
iron tholeiites of the Kinojevis Group] that dip steeply south.
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BENNETT-COOK PROPERTY - VLf-EM Surveys

In !985, R. Bennett completed a magnetomerter survey over the 26 claim 
group. A search of the Assessment Files in Kirkland Lake shows that no other 
exploration work has been recorded on the claim group in the past. The only 
evidence of past work seen to date was an old pit exposing a quartz-carbonate 
vein with minor chalcopyrite in claim L799730.

CIIDD1NG

A grid of picket lines totalling 20.25 miles and 3.0 miles of Baseline was cut 
over the claims during mid-1985. The north baseline strikes due east-west 
and follows the surveyed township boundary between Cook and Guibord 
Townships. The south baseline follows the survey boundary and an old winter 
road between concessions V and VI in Cook Township. .All the cross!Ines are 
perpendicular to the baselines and are spaced at 400 ft intervals.

Base Stations were established at 2+00 E on the north and south baselines for 
geophysical survey tie-in purposes.

VLF-RLECTROMA6NETIC SURVEYS

Two electomagnetic surveys were completed over the claim group between 
March and May 1986 by the author and W. Fuller. A Phoenix VLF-2 EM Unit 
was used and readings were taken every 100 feet along all the grid lines. At 
each station, the DIP ANGLE, the PHASE ANGLE, and the FIELD STRENGTH were 
measured and recorded. The first station [Fi] used was that at Cutler, Maine 
[24.0 KHz] to test for easterly striking structures and/or conductive zones 
that might parallel the volcanic stratigraphy. The Cutler station was usually 
read on Tuesday, Wednesday, and Thursday. The second station [F2] read was 
that at Annapolis, Maryland [21.4 KHz] to test for northerly striking 
structures [Ross Mine Fault] and/or conductive zones. 'The Annapolis station 
was usually read on Friday, Saturday, and Monday. The claims were traversed 
separately for each survey. All the dip angles are plotted at l inchs40degrees. 
The Field Strength readings were tied into the base stations on a dally basis 
as the individual station strengths showed considerable variance during the 
course of the work.

A summary of the Phoenix VLF-2 EM Unit's specifications is appended.
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RESULTS

The results of the two electomagnetic surveys are plotted .on:

for Fi - MapBC-3 - Cutler, Maine 
forFa - MapBC-4' - Annapolis, Maryland

In the back .pocket. A total of 1096 stations were read for each survey.

The cross-over anomalies have been categorized Into two groups; those 
having high field strengths and those with low field strengths. As a rule of 
thumb, the high field strength anomalies usually reflect bedrock features 
whereas the low strength anomalies typically are caused by overburden 
effects.

MAP BC-3

For the Fi Survey, several strong cross-over anomalies were located. Most 
trend west-northwesterly and likely reflect bedrock features. All the 
significant anomalies and their.interpreted causes are tabulated below.

Anomaly A-Ai- occurs along the south flank of a mag high (top) and likely is
caused by a sulphide-rich flow top breccia. Follow-up is
recommended. 

Anomaly B - falls within a mag low area and could represent sulphides in
an interflow horizon. Follow-up Is recommended. 

Anomaly C-Ci- similar to anomaly A and likely is caused by a sulphide-rich
flow top breccia. Follow-up Is recommended. 

Anomaly D - associated with a subtle mag feature and likely represents a
more deeply burled sulphide horizon or contact fault. 

Anomaly E - similar to anomaly D and should be foJIowed-up.

The several other single-line anomalies typically have low field strengths 
and are likely due to overburden contrasts. The large western part of the 
property that has no cross-over anomalies probably reflects more the deep 
overburden conditions than the underlying geological features.

hap BC-4

For the F2 Survey, only a few cross-over anomalies with medium to high
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field strength were located. They trend north-northwest and likely represent 
weakly conductive structures in the bedrock. Those interpretable are 
tabulated below.

Anomaly W-Wi - medium to low strength crossover that falls along an obvious 
discontinuity in the magnetic trends - ROSS MINE FAULT.

Anomaly X - strong anomaly that falls along a subtle magnetic discontin 
uity that could be a parallel structure to the Ross Mine Fault.

Anomaly Y - medium to high strength anomaly associated with another 
subtle magnetic irregularity.

Anomaly Z - strong isolated anomaly in the middle of a cedar swamp - its 
cause is unknown.

The several other single-line cross-over anomalies have low field strengths 
and are interpreted to be caused by overburden contrasts.

CONCLUSIONS and IECOMMENDATIONS

Two VLF-EM Surveys were completed over the Bennett-Cook Property located 
in Northwestern Cook Township, Larder Lake Mining Division. The results have 
located several significant cross-over anomalies that warrent follow-up 
exploration. Some of the Fi anomalies are interpreted to be caused by 
sulphide horizons within interflow sedimentary horizons while others may be 
mineralized flow top breccias. F2 anomalies are Interpreted to be associated 
with north-northwest striking structures such as the Ross Mine Fault. 
Follow-up exploration should include geological mapping of all the outcrop 
areas, and reverse circulation overburden drilling down-ice from the target 
areas.

Sudbury, Ontario R. A. Bennett, PEng.
attached: Maps BC-3 and BC-4 July 11, 1986 

Appendix



Electromagnetic Unit

Lightweight, low battery drain, rugged, 
simple to operate

Two independent channels

Each channel may select any station 
between 14.0 and 29.9 kHz

Single crystal used for all frequencies

Locking clinometer provides tilt-angle 
memory

Superheterodyne detection and digital 
filtering provide extremely high 
selectivity and noise rejection

Military and time standard VLF transmitters 
are distributed over the world. These 
stations are used for geophysical EM surveying 
thus eliminating the need for a local trans 
mitter and permitting one-man operation.

To ensure that a station excites the prospec 
tive conductor, two stations at approximately 
right angles are used during a survey (see 
data on back).

The choice of 160 frequencies in the range 14.0 
to 29.9 kHz permits the use of o local EM trans 
mitter when no suitable regular VLF station is 
available.

Head Office:

PHOENIX G EOPHYSICS L IMITED
Geophysical Consulting and Contracting I nstrument Mamil.icturc. Sale and Lease.

200 Yorkland Blvd. Willowdole, Out., Canada M2J 1Kb ioi: (4 16) 4V3-oJiO 
3)0 - 8 85 Dunimuir St. Vancouver, B.C., Conodo V6C 1N5. Tol: (604) 684-2285 
4690 Ironton St. Denver, Colororlo n c. A fin-iio i,,i '-m-n T-I-J nm?



Specifications

Paramei^MAeasured 

Frequency Selection, Front Panel 

Frequency Selection, Internal 

Detection And Filtering

: Orientation and magnitude of the major and minor axet of the 

ellipse of polarization.

: ' Dual channel, front panel selectable (F! or F2) each with 

independent precision 10-turn dial gain control.

: FI and F2 con be selected by internal switches within the 

range 14.0 to 29.9 kHz in 100 Hz increments.

: Superheterodyne detection and digital filtering provide a 

much narrower bandwidth and thus greater rejection of 

interfering stations and 60 cycle noise than conventional

All of the established stations may 

be selected, or alternatively, o 

local VIF transmitter may be used 

which transmits at any frequency 

in the range 14.0 to 29.9 kHz.

Meter Display

Audio

Clinometer

Battery

Temperature Range

Dimensions

Weight

receivers.

: 2 ranges: 0 to 300 or 0 to 1000. Background is typically set at

100. Meter is also used os dip angle null indicator and battery

test.

i Crystal speaker. 2500 Hz used as null indicator.

: -f90 0 , + 0.5" resolution. Normal locking, push button

release.

: One standard 9v transistor radio battery. Average life

expectancy - 1 to 3 months (battery drain is 3 mA)

: -40 0 to -f 60 0 C.

: 8 x 22 x 14 cm (3 x 9 x (f inches).

! 850 grams (1.9 pounds).

VLF Station Frequency

Bordeaux, France
Odessa (Black Sea)
Rugby, U.K.
Moscow, U.S. S. R.
Yosomol, Japan
Hegoland, Norway
Cutler, Maine
Seattle, Washington
Molobar, Java
Oxford, U.K.
Paris, France
Annapolis, Maryland

Northwest Cope, Australia
Loulualei, Hawaii
Buenos Aires, Argentina
Rome, Italy

(kHz)

15.1
15.6
16.0
17.1
17.4
17.6
17.8
18.6
19.0
19.6
20.7
21.4
22.3
23.4
23.6
27.2

Field Data

The results below illustrate the need for using two 

orthogonal stations when the strike of the prospective 

conductor is not well-known. The dip angle and amplitude 

data measured using station NLK in Seattle, Washington, 

show only a very weak anomaly associated with the two 

conductive sulphide zones at Cavendish, Ontario.

The results obtained using Cutler, Maine reveal a more 

prominent anomaly, but the best response was obtained 

using Annapolis, Maryland since the station lies almost 

due south and the transmitted electromagnetic field is 

thus maximum-coupled with the North-South trending 

conductors.

PHOENIX GEOPHYSICS LIMITED 

VLF-RADIO EM SYSTEM LINE C CAVENDISH TEST AREA

t) WEST DIPi0E*ST DIP 

NORTH OIP;P)SOUTH DIP

Slotion NSS Annopolit, Md

--- Slollon NAA CulHr, MOTU

, . . . Stolion NIK Stollli, Woshirxjlo
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  Do not use shaded areas below.
Type of Survey(s)

( ft
Township or Area

COOK.
Prospector's Licence No.Claim Holder(s)

R. A-
Address

SO&SO&'i OtfTA-Z/d
Survey Company Date of Survey (from Si to)

n
Da
..

ay | Wo. | Yr. | Day
Name and Address of Author (of Geo-Technical report)

Total Miles of line Cut

23

Credits Requested per Each Claim in Columns at right
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Man Days

Complete reverse side 
end enter total (s) here

Airborne Credits

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

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

2^ O ther \ji_F. 

Geological 

Geochemical

Geophysical 

- Electromagnetic 

- Magnetometer 

- Radiometric 

- Other 

Geological 

Geochemical

Electromagnetic 

Magnetometer 

Radiometric

Days per 
Claim

20

ao

Days per 
Claim

Days per 
Claim

Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Credits 

Total Expenditures
Total 

Days Credits

Is
Instructions

Total Days Credits may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
in columns at right.

Date Reco/dff eriorXgc** (Signature

tfp
Certificatron Verifying Report of Work

Mining Claims Traversed (List in numerical sequence)

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

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

Name and Postal Address of Person Certifying

/L
Date Certified Certif i/o^py (Sjgna^u^ 

V



Mining Lands Section 

Control Sheet

File No J. /V J 7

SURVEY

MINING LANDS COMMENTS:

GEOPHYSICAL 

GEOLOGICAL 

GEOCHEMICAL 

EXPENDITURE

Signature of Assessor

JL
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rivers.

MAY l 51986

PLAN NO.- M.339
y ONTARIO 7

MINISTRY OF NATURAL RESOURCES
SURVEYS AND MAPPING BRANCH



OO BASELINE
GUIBORD TWP

16 S

12 S

ie s

20 s

24 S

28 S

32 S

36 S

40 S

44 S

48 S

52*80 BASELINE

fpB 

fcS 

(OS

R ^ O O

2fJ 1

^ 11 1
o/

X

52 s CON VI

CON V

00
en

O

00

o
-J

o
-J

INSTRUMENT: Pheonix VLF-2 EM Unit 

STATION: Cutler, Maine (24.0KHz) 

DIP ANGLE SCALE: l inch * 40 degrees

H Base Station

t Cross-over Anomaly, High Field Strength

O Low

42A0BNE0254 E.9199 COOK 210

BENNETT-COOK PROPERTY

VLF - EM SURVEY

COOK T WP - LARDER L AKE M.D.

Scale l inch- 400feet

JUNE 1986 MAP NO. BC-3



00 BASELINE
GUIBORD TWP

52*80 BASELINE '

'

CON V

oo

INSTRUMENT: Pheonix VLF-2 EM Unit

STATION: Annapolis, Maryland (21.4KHz)

DIP ANGLE SCALE: I inch = 40 degrees

0 Cross - over Anomaly, High F ield Strength

O h H H i II H 
Low

H Base Station

42Ae8NEB254 2.9199 COOK 220

BENNETT-COOK PROPERTY

VLF - EM SURVEY

COOK TWP - LARDER LAKE M.D.

Scale l inch- 400 feet

JUNE 1986 MAP NO. BC-4


