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ABSTRACT

The Blewett Mountain group of nine unpatented mining 

claims was surveyed by a Geonics EM16R resistivity system. 

Apparent resistivity lows of less than 1000 ohm metres were 

obtained over drilled minor non-magnetic sulphides and three 

zones with direct weak magnetic corellation. It is recommended 

that these three zones be tested biogeochemically prior to 

consideration of testing by diamond drilling.
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GEONICS EM16R VLP RESISTIVITY SURVEY

BLEWETT MOUNTAIN GROUP 

MORRISETTE TOWNSHIP, ONTARIO

PROPERTY, LOCATION ACCESS

Claims L578324, L578329, L547115, L547116, L578316, L571238, 

L571239, L714801 and L714805 average approximately 40 acres per 

claim and are a group of 9 unpatented mining claims in Morissette 

Township staked by the writer under a grubstake agreement with 

Mr. D. Wiggins, 4 Trailside Drive, Willowdale, Ontario, and 

Mr.E. Edsvik, 1214 Canborough Avenue, Pickering, Ontario.

The group can be driven to by automobile by travelling five miles 

north from downtown Kirkland Lake on a paved highway towards the 

municipal airport and then one and one half miles further north 

ward on a plowed all-season gravel road servicing the cottages 

and homes on the east side of Nettie Lake.

GEOLOGY, PREVIOUS WORK

O.D.M. number 2193, 1" to i mile, 1967 by R. J. Rupert and H. L. 

Lovell indicate that the group is underlain by Timiskiming con 

glomerates . Recent mapping by the writer suggests that the group 

is predominantly under].ain by Blake River Series tuffs and 

crystal tuffs extensively intruded by quartz-feldspar porphyries. 

The group is bounded on the north by pillowed dacites and on the 

east by Timiskiming conglomerates.



Nettie Lake and Midget Lake Syndicates worked several claims 

lying immediately to the south in the late 1930's carrying out 

a minor amount of S. P. prospecting. No record of follow-up 

over their mapped S. P. anomalies exists.

As part of the K. L. I. P. program Morrisette Township was flown 

by airborne INPUT and total field magnetics in 1979 (Ref. P2258 

O.G.S.). An extensive magnetic low was indicated centred on 

flight line 151075 fiducial 768.84. Reinterpretation of the 

INPUT flight tapes by the writer identified correlating indi 

cations of the presence of interesting weak electromagnetic 

conductors.

Total field magnetic and VLF survey work on the group was com 

pleted and described in assessment work reports by the writer 

December 5, 1980, January 22, 1981 and January 29, 1982.

The geological mapping of the property by the writer along with 

supportive thin section microscope studies is described in the 

writer's November 29, 1983 assessment work report.

Three drill holes near 25+OOS, 21450E drilled in October, 1983 

to test a VLF conductor and resistivity low intersected minor 

pyrite in relatively unaltered tuff agglomerate.



GEOPHYSICAL SURVEY

Existing north-south survey lines at 400 foot line intervals, 

chained and picketed at 100 foot intervals were used for the VLF 

resistivity survey. Readings were taken using NAA, Cutler at 

17.8 Khz as a signal source. Apparent resistivity readings were 

taken in general at 100 foot station intervals, however numerous 

50 foot and some 25 foot detail stations were observed in anoma 

lous areas. Some interline detailing at 200 foot line spacing 

was also completed in claim L671238.

The apparent resistivity was read directly in ohm-metres at null 

setting of the EM 16R. The theory of operation of the Geonics 

EM16R resistivity system is dependent on the proportionality of 

the resistivity with respect to the ratio of the electric voltage 

vector in the direction of the transmitting station to the mag 

netic vector perpendicular to the transmitting station direction. 

The system is further described in Appendix I.

GEOPHYSICAL SURVEY INTERPRETATION

The Timiskiming conglomerates immediately to the north, of the 

group exhibited very high resistivities of greater than 20,000 

ohm-metres . The pillowed dacites in the northeast exhibited an 

intermediate resistivity of 7000 ohm-metres and the widespread 

felsic porphyries appear to have resistivities of 10,000 ohm- 

metres where sericitization is 20?6, decreasing with increasing 

sericitization to a limit of 6000 ohm-metres corresponding to 

sericitization. Heavy carbonatization of the volcanic tuffs



in the vicinity of Line 16+OOE to 23+OOE, 5+OON to 5+OOS reduces 

the resistivity from 8000 ohm-metres to as low as 2000 ohm-metres 

The relatively unaltered tuff agglomerates from 26+00 S to 30+00 S 

showed resistivities of 20,000 to 40,000 ohm-metres. The 

pillowed andesites at the south end of the group exhibited 

similarly very high resistivities. Minor non-magnetic sulphides 

near 25+OOS, line 23+OOE, drilled in October, 1983, afforded 

resistivity lows of less than 1000 ohm-metres in relatively 

unaltered tuff agglomerates. Similar lows related to the Midget 

Lake self potential anomaly stretching from line 12+00E to line 

20+OOE at 34+50S coincide with a weak magnetic high, probably 

indicating the presence of pyrrhotite. Similar resistivity 

lows with weak magnetic correlation are noted at line 20+OOE, 

8+50S and in the southeast corner of claim L671238.

The resistivity survey augments the evidence of N 200W faulting 

indicated by the total field magnetics and further indicates 

the presence of a system of several parallel N 20*W faults spaced 

roughly at 800 foot intervals. It is also notable that the 

previously mentioned three occurences of interpreted weakly 

magnetic sulphides are all abutting one or other of these N 200 W 

trending faults.



CONCLUSIONS AND RECOMMENDATIONS

High resistivities of 10,000 ohm-metres to 40,000 ohm-metres 

were encountered in weakly altered volcanics and volcanic tuff 

agglomerates and in Timiskiming conglomerates. Heavy carbona 

tization and heavy sericitization of the tuff agglomerates 

reduced resistivity to lows of 2000 ohm-metres and 7000 ohm- 

metres respectively. The presence of minor non-magnetic sulphides 

demonstrated by drilling in October 1983 and the probable 

presence of weak magnetic sulphide through direct weak magnetic 

correlation reduce resistivities to less than 1000 ohm-metres. 

A system of N 20 fi( W trending faults at roughly 800 foot intervals 

transect the property. The three interpreted probable occurences 

of minor pyrrhotite mineralization all appear to abut one or other 

of the N 20 0 W trending faults.

It is recommended that the three potential minor pyrrhotite 

occurences be tested biogeochemically for gold prior to consi 

deration of testing by diamond drilling.

John T. Ward 

Dec. 8, 1983



CERTIFICATION

I hereby certify that all the work covered by this report was 

carried out by myself and under my direct supervision. I further 

certify that I have been engaged in geophysical mineral explora 

tion in Canada for most of the last 35 years as a geophysicist, 

contractor and consulting engineer.

Former employment includes the position of Senior Geophysicist - 

Barringer Research, Rexdale; Geophysicist - Derry Michener ft 

Booth, Consulting Geologists; Geophysicist - Patino Mining Ltd; 

and Staff Geophysicist, Urangesellschaft Canada Ltd. and that of 

Self-Employed Consulting Engineer in the periods 1970 to 1972 

and 1974 to 1983.

John T. Ward

December 8th, 1983
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The V.L.F. Method

In order to obtain higher frequencies than are generally 

measured in MT surveys, we can make use of the V.L.F. trans 

mitters broadcasting in the 15-25 KHz band. These stations 

are located world-wide, although relatively few are in the 

southern hemisphere and are designed for navigation and sub 

marine communications. At the earth's surface the waves pro 

pagate predominantly in a single mode along the air-earth 

interface. Over flat homogeneous ground, in the absence of 

vertical discontinuities, the magnetic and electric field
t

components of this wave are horizontal and orthogonal, the 

electric field being radial to the station direction.

Commercial equipment is available for detecting these 

signals and measuring the apparent resistivity and phase angle 

as in magnetotellurics.
 i

9ft The Radiohm (EM-16R) Method

Radiohm is essentially an instrument which measures 

the surface impedance presented by the ground to a V.L.F. 

surface wave. The apparent resistivity p a determined by this 

instrument is defined as

2 i r- 2
2.1

where ZQ is the surface impedance at the measuring station.



Z 0 is defined as the ratio of the V.L.F. radial horizontal 

electric field to the horizontal' orthogonal magnetic field. 

Taking x as the direction of propoagation

EX
T7 -. **
"O H~

Hy

Thus the equation is identical to the Cagniard magnetotelluric 

equation for apparent resistivity and represents the true 

resistivity over homogeneous ground. The mathematical develop 

ment for the Cagniard magnetotelluric technique may be employed 

for this method provided Cagniard's basic assumptions

are valid. (V)tA f ff*^m,TYe,-/* vt eft]t^ffoK^ wv'~ \"" *'/ 

When a stratified structure exists, involving several 

layers of different resistivities, the Radiohm resistivity 

becomes a weighted average of the individual resistivities. 

In the two layer model this weighted average depends on the 

thickness of the first layer and on the skin depth in t-he upper 

layer. For example, when the overburden is thin and resistive, 

overlying uniform bedrock of thickness greater than the skin 

depth, the measured resistivity will be approximately that of 

the bedrock.

The Radiohm equipment also measures the phase angle, 

between magnetic and electric fields, of the complex surface 

impedance. The phase is extremely useful in determining the 

relation between resistivities of underlying layers. For 

example, in an area where we have conductive overburden over 

lying a resistive bedrock the phase angle will be less than



45", whilst in the case of resistive material over conduc 

tive it is greater than 45*.

This method has the advantage that it is fast and 

inexpensive and unlike the magnetotelluric method the source 

is uniform and usually dependable. One drawback is the narrow 

frequency range; there is very little advantage in, using two 

V.L.F. stations, since horizontally stratified ground will 

produce approximately the same results for such limited 

frequency change regardless of the direction of propoga- 

tion of the V.L.P. signal. Since only one frequency is 

normally employed, the MT type of interpretation previously 

described cannot be used.
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EM16R SPECIFICATIONS

MEASURED QUANTITY •Apparent Resistivity of the ground 
in ohm-meters
•Phase angle between Ev and Htr in 
degrees x

RESISTIVITY RANGES

PHASE RANGE 

RESOLUTION

.OUTPUT 

OPERATING FREQUENCY

INTERPROBE SPACING 

PROBE INPUT IMPEDANCE 

DIMENSIONS

10 - 300 ohm-meters
• 100 - 3000 ohm-meters
•1000 - 30000 ohm-meters

0-90 degrees

•Resistivity: ± 2% full scale
•Phase : ± 0.5
Null by audio tone. Resistivity and 
phase angle read from graduated dials.

15-25 kHz VLF Radio Band. Station 
selection by means of rotary switch.

10 meters

100 Mft in parallel with 0.5 picofarads

19 x 11.5 x 10 cm. 
{attached to side of EM16)

WEIGHT 1.5 kg {including probes and cable)
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FIELD PROCEDURE

1. Mounting of The EM16R Console To The EM16 Unit

Align the EM16R console, in respect to the EM16 cover, so 
that the station selector on the console is close to the
EM16R output receptacle on the EM16 control plate. See 
photograph on facing page.

To mount the console on the EM16 use 4 stud fasteners.

To connect the EM16 console with the EM16 electrically, 
plug the EM16R console output plug in the corresponding 
receptacle on the EM16 control panel.

2. Orientation
The instrument measures resistivity along a line in the same 
direction as the station. After a VLF transmitting station 
has been selected EM16 is used to determine the direction 
to the transmitter.

The MODE selector switch is thrown to EM16, and the QUAD 
RATURE/RESISTIVITY dial is turned to zero. With the two 
receiver coils in the handle of the EM16 in a horizontal 
plane, with the EM16R unit underneath, turn the whole 
instrument in a horizontal plane until the station signal 
goes to null. At this time the long axis of the EM16 handle 
(signal coil) is pointing towards the station, and the short 
axis (reference coil) is maximum coupled to the magnetic 
field. Switch mode to EM16R.

The EM16 QUADRATURE Knob zero line is used as a cursor for
the EM16R RESISTIVITY Index ring, and the EM16R RESISTIVITY
Index ring zero line is the cursor for the EM16R QUADRATURE
Knob.
All EM16 calibrations are in black, all EM16R calibrations
are in red.
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Field Data Inversion - Two~Layer Earth Model

An interesting formulation for the inversion of EM16R-type 
data was described in the paper "VLF Magnetotellurics in Ore 
Exploration and Structural Geology" by Grissemann and Reitmayr* 
and delivered at the 48th SEG Meeting in San Francisco. With 
their kind permission the algorithm is given here. Programs 
for both the HP65 and the HP67 are also included.

Consider a two- layered earth in which
Pi is the resistivity of the upper layer 
t is the thickness of the upper layer 
p 2 is the resistivity of the substrate

Measurement with the EM16R yields two quantities viz. the 
apparent resistivity and the phase angle, thus one of the 
three unknowns must be assumed. The technique described here 
in assumes that pi is known or assumed, and that p 2 and t 
are to be determined.

The algorithm is as follows:

Given pa - apparent resistivity (fl m)
\J; - phase angle (degrees)
Pi ~ upper layer resistivity (fi m)
f - known frequency of the VLF station (Hz)

To find t - upper layer thickness { m) 
Pz - substrate resistivity (fi m)

k =
Pi

ReQ = /k" cos (45 -\

/ 
/

A ^ k+1 - 2 ReC, if 
k+1 4- 2 ReQ ir

- 2 ReQ . f ^ > 45 o
* 2 ReQ ir V "

* Christoph Grissemann S Gernot Reitmayr
Bundesanstalt fiir Geowissenschaften und Rohstoffe
Postfach 510153
3000 Hannover, F.R.Germany
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1983 12 19 Your File: 
Our File:
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2.6141

Mrs. Audrey Hayes
Mining Recorder
Ministry of Natural Resources
P.O. Box 5000
Thunder Bay, Ontario
P7C 5G6

Dear Madam:

We have received reports and maps for a Geophysical 
(Electromagnetic) Survey submitted under Special 
Provisions (credit for Performance and Coverage) on 
Mining Claims L 547115 et al 1n the Township of 
Morrisette.

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

Yours very truly,

E.F. Anderson
Director
Land Management Branch

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

A. Barr:mc

cc: John T. Ward
9 wniamere Drive 
Scarborough, Ontario 
MlM 1W5
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey
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SELF POTENTIAL
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Survey Method —————————————————————————————————————————
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GeneraL General.
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X/' Author of Report or Agent
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey

Number of Stations *- (

Station interval /o 

Profile scale —————-
. 

Contour interval Z o C A/? X 73^ x H (

Number of Readings
Line sparing 4 0 O Fi&e.

, / s~oo 3000 5~c?e?o

y i—f
c* 

O

Instrument.
Accuracy — Scale constant. 

Diurnal correction method.

Base Station check-in interval (hours). 

Base Station location and value ———

H W

s
H 
U 
W

Instrument
Coil configuration

Coil separation —
A -f- IL 0/Accuracy -J- ^ /p

Method: 

Frequency_-

Parameters

WITH VffLtrvA

Bt**c r/itef

Fixed transmitter Shoot back D In line C3 Parallel line

(specify V.L.F. station) 
/A/-

Instrument

Scale constant.
Corrections made.

Base station value and location .

Elevation accuracy.

r,
o w1—4

H
S
k-H

tt
< 
J 
0ft-1 
QM 
gH 1̂

Q
tJ

H
^

c^
05

Method D Time Domain D Frequency Domain
Parameters -On time Frequency... . ......

Off time Range
— D^lay time

— Integration time

Power , . .. ————————————— . —————————————————————————————————————————

Electrode array. ——————————————— - —— - ——————————————————————— : ——————————————
Electrode spacing — ——————————————————————— — ———— — ———— - ———————————————————————

TVDC of electrode . , ,... —— — —— — ———————————————————— -



SELF POTENTIAL
Instrument___________________________________________ Range.

Survey Method ___________________________________________

Corrections made.

RADIOMETRIC
Instrument.

Values measured.
Energy windows (levels)-————-——-————-———-————————-———.....—.——-
Height of instrument_____________________________Background Count. 
Size of detector -^--————-—----—-———-—-—--—-^—--—^^-^^^^^^^^^^-^^^^^..^-^^^^
Overburden ———————.^-^^^—-.^^---.^^^————.——-———.——-.——.————..^

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)
Type of survey—————^—————.————^^—^——

Instrument .——-—^-———^——————————————
Accuracy————————————————.—————^—-
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS 
Type of survey(s)———- 

Instrument(s) —————
(specify for each type of survey) 

Accuracy———————————————
(specify for each type of survey)

Aircraft used^^-^-————————————-—————-———————
Sensor altitude-
Navigation and flight path recovery method.

Aircraft altitude______________________________Line Sparing 
Miles flown over total area__________________________Over claims only.



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 
Type of Sample.

(Nature of Material)

Average Sample Weight——————— 

Method of Collection—^———^——

Soil Horizon Sampled. 
Horizon Development. 
Sample Depth————- 

Terrain—————————

Drainage Development———————————— 
Estimated Range of Overburden Thickness.

ANALYTICAL METHODS

Values expressed in: per cent 
p.p. m. 
p.p. b.

Dn
D

Cu, Pb, Zn, Ni, Co, Ag, Mo, As.-(circle) 

Others——————^—————,.-—^—.————
Field Analysis (.

Extraction Method. 
Analytical Method- 
Reagents Used——

Field Laboratory Analysis
No. ——————————

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

Mesh size of fraction used for analysis————

Extraction Method. 
Analytical Method - 
Reagents Used.——

Commercial Laboratory (- 
Name of Laboratory-— 
Extraction Method—— 
Analytical Method__ 
Reagents Used ————

-tests)

-tests)

-tests)

General- General .
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DISTRICT OF

TIMISKAMING 

LARDER LAKE
MINING DIVISION 

SCALE: 1-INCH 40 CHAINS

LEGEND

PATENTED LAND
CROWN LAND SALE
LEASES

LOCATED LAND

LICENSE OF OCCUPATION

MINING RIGHTS ONLY

SURFACE RIGHTS ONLY

ROADS

IMPROVED ROADS

KING'S HIGHWAYS

RAILWAYS

POWER LINES

MARSH OR MUSKEG

MINES

CANCELLED 

PATENTED S R.C.

C.S.

 

Loc.

LO. 

M.R.O, 

S.R.O

NOTES

400' SURFACE RIGHTS RESERVATION ALONG THE

SHORES OF ALL LAKES AND RIVERS.

Areas withdrawn from staking under Section 
43 of the Mining Act (R.so 1970) 
Order No. File Date Disposition

(*\\ NR W 2O/79 !tiO"*O5 5/3/79 SR8WR 

rR|)NH w 56/80 60705 3/1/80 M R O.

Surface rights on mining claim L 10772 'ernpororily 
withdrawn Kile 43!55-

Mming claims outlined thus -.^- l are subject to 
rights and privileges granted by Mining Courl Order 
April 1,1946 File 19697.
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FEB281984

Minisiry of Natural Resources
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ONTARIO

MINISTRY OF NATURAL RESOURCES
SURVEYS AND MAPPING BRANCH
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