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PHOENIX GEOPHYSICS LIMITED

NOTES ON THE THEORY, METHOD OF FIELD OPERATION,

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers 

to the blocking action or polarization of metallic or electronic 

conductors in a medium of ionic solution conduction.

This electro-chemical phenomenon occurs wherever

electrical current is passed through an area which contains metallic 

minerals such as base metal sulphides. Normally, when current is 

passed through the ground, as in resistivity measurements, all of the 

conduction takes place through ions present in the water content of the 

rock, or soil, i.e. by ionic conduction. This is because almost all 

minerals have a much higher specific resistivity than ground water, 

The group of minerals commonly described as "metallic", however, 

have specific resistivities much lower than ground waters. The 

induced polarization effect takes place at those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present
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in the rock.

The blocking action or induced polarization mentioned 

above, which depends upon the chemical energies necessary to allow 

the ions to give up or receive electrons from the metallic surface, 

increases with the time that a d.c. current is allowed to flow through 

the rock; i.e. as ions pile up against the metallic interface the 

resistance to current flow Increases. Eventually, there is enough 

polarization in the form of excess ions at the Interfaces, to appreciably 

reduce the amount of current flow through the metallic particle. This 

polarization takes place at each of the infinite number of solution-metal 

interfaces in a mineralized rock.

When the d.c. voltage used to create this d.c. current 

flow is cut off, the Coulomb forces between the charged ions forming 

the polarization cause them to return to their normal position. This 

movement of charge creates a small current flow which can be 

measured on the surface of the ground as a decaying potential difference.

From an alternate viewpoint it can be seen that if the 

direction of the current through the system is reversed repeatedly 

before the polarization occurs, the effective resistivity of the system 

as a whole will change as the frequency of the switching is changed. 

This is a consequence of the fact that the amount of current flowing 

through each metallic interface depends upon the length of time that 

current has been passing through it in one direction.
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The values of the per cent frequency effect or F.E. are 

a measurement of the polarization in the rock mass. However, since 

the measurement of the degree of polarization is related to the apparent 

resistivity of the rock mass it is found that the metal factor values or 

M.F. are the most useful values in determining the amount of 

polarization present in the rock mass. The MF values are obtained by 

normalizing the F.E. values for varying resistivities.

The induced polarization measurement is perhaps the most 

powerful geophysical method for the direct detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. The lower limit of volume per cent sulphide 

necessary to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source, and the method of 

executing the survey. However, sulphide mineralization of less than 

one per cent by volume has been detected by the IP method under 

proper geological conditions.

The greatest application of the IP method has been in the 

search for disseminated metallic sulphides of less than 20Z by volume. 

However, it has also been used successfully in the search for massive 

sulphides in situations where, due to source geometry, depth of source, 

or low resistivity of surface layer, the EM method cannot be successfully 

applied. The ability to differentiate ionic conductors, such as water 

filled shear zones, makes the IP method a useful tool in checking EM



anomalies which are suspected of being due to these causes.

In normal field applications the IP method does not 

differentiate between the economically important metallic minerals 

such as chalcopyrite, chalcocite, molybdenite, galena, etc., and the 

other metallic minerals such as pyrite. The induced polarization effect 

is due to the total of all electronic conducting minerals in the rock mass. 

Other electronic conducting materials which can produce an IP response 

are magnetite, pyrolusite, graphite, and some forms of hematite.

In the field procedure, measurements on the surface are

made in a way that allows the effects of lateral changes in the properties 

of the ground to be separated from the effects of vertical changes in the 

properties. Current is applied to the ground at two points in distance 

(X) apart. The potentials are measured at two points (X) feet 

apart, in line with the current electrodes is an integer number (n) times 

the basic distance (X).

The measurements are made along a surveyed line, with 

a constant distance (nX) between the nearest current and potential 

electrodes. In most surveys, several traverses are made with various 

values of (n); i.e. (n) * 1,2,3,4, etc. The kind of survey required 

(detailed or reconnaissance) decides the number of values of (n) used.

In plotting the results, the values of apparent resistivity, 

apparent per cent frequency effect, and the apparent metal factor
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measured for each set of electrode positions are plotted at the 

Intersection of grid lines, one from the center point of the current 

electrodes and the other from the center point of the potential electrodes. 

(See Figure A). The resistivity values are plotted at the top of the data 

profile, above the percent frequency effect. On a third line, below the 

percent frequency effect, are plotted the values of the netal factor values. 

The lateral displacement of a given value is determined by the location 

along the survey line of the center point between the current and potential 

electrodes. The distance of the value from the line is determined by the 

distance (nX) between the current and potential electrodes when the 

measurement was made.

The separation between sender and receiver electrodes is 

only one factor which determines the depth to which the ground is being 

sampled in any particular measurement. The plots then, when contoured, 

are not section maps of the electrical properties of the ground under 

the survey line. The interpretation of the results from any given survey 

must be carried out using the combined experience gained from field 

results, model study results and the theoretical investigations. The 

position of the electrodes when anomalous values are measured is 

important in the interpretation.

In the field procedure, the interval over which the potential 

differences are measured is the same as the interval over which the 

electrodes are moved after a series of potential readings has been made.
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One of the advantages of the induced polarization method is that the 

same equipment can be used for both detailed and reconnaissance surveys 

merely by changing the distance (X) over which the electrodes are moved 

each time. In the past, intervals have been used ranging from 25 feet 

to 2000 feet for (X). In each case, the decision as to the distance (X) 

and the values of (n) to be used is largely determined by the expected 

size of the mineral deposit being sought, the size of the expected anomaly 

and the speed with which it is desired to progress.

The diagram in Figure A demonstrates the method used

in plotting the results. Eech value of the apparent resistivity, apparent 

percent frequency effect, and apparent metal factor effect is plotted and 

identified by the position of the four electrodes when the measurement 

was made. It can be seen that the values measured for the larger values 

of (n) are plotted farther from the line indicating that the thickness of 

the layer of the earth that is being tested is greater than for the smaller 

values of (n); i.e. the depth of the measurement is increased.

The IP measurement is basically obtained by measuring the 

difference in potential or voltage (AV )obtained at two operating 

frequencies. The voltage is the product of the current through the ground 

and the apparent resistivity of the ground. Therefore in field situations 

where the current is very low due to poor electrode contact, or the 

apparent resistivity is very low, or a combination of the two effects; the 

value of ( AV ) the change in potential will be too small to be measurable. 

The symbol "TL" on the data plots indicates this situation.



- 7 -

In some situations spurious noise, either nan made or natural, 

will render it impossible to obtain a reading. The symbol "N" on the 

data plots indicates a station at which it is too noisy to record a reading. 

If a reading can be obtained, but for reasons of noise there is some doubt 

as to its accuracy, the reading is bracketed in the data plot ( ).

In certain situations negative values of Apparent Frequency 

Effect are recorded. This may be due to the geologic environment or 

spurious electrical effects. The actual negative frequency effect value 

recorded is indicated on the data plot, however, the symbol "NEC" is 

indicated for the corresponding value of Apparent Metal Factor. In 

contouring negative values the contour lines are indicated to the nearest 

positive value in the immediate vicinity of the negative value.

The symbol "NR" indicates that for some reason the operator 

did not attempt to record a reading although normal survey procedures 

would suggest that one was required. This may be due to inaccessible 

topography or other similar reasons. Any symbol other than those 

discussed above is unique to a particular situation and is described within 

the body of the report.

PHOENIX GEOPHYSICS LIMITED.
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REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY TEST SURVEY,

NICHOLAS GROUP 

ELLIOT LAKE AREA, ONTARIO 

(NICHOLAS TOWNSHIP AND RAINBAULT TOWNSHIP)

FOR 

ENERTEX DEVELOPMENTS INC.

l. INTRODUCTION

At the request of Enertex Developments, Inc., ve have completed a 

brief induced polarization and resistivity Test Survey on three lines on 

the Nicholas Claim Group. The area of interest is in the Elliot Lake 

Area of Ontario. The Nicholas claim group lies in the Sault Ste. Marie 

Mining Division, in Nicholas Township and Rainbault Township.

Trenching and scattered drill holes confirmed the presence of 

weakly disseminated chalcopyrite in the flat-lying Huronia Sediments. A 

diabase sill is also present, and at least four separate formations have 

been found to contain disseminated chalcopyrite in places.

The disseminated metallic mineralization is weak, and widespread; 

much of the known mineralization lies under the lake. The induced 

polarization and resistivity Test Survey was planned in an attempt to 

detect any IP effects that might be due to the known chalcopyrite. It 

was recognized that in order to cross the known mineralization, the
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survey lines would have to cross from lake to shore, several tines. It 

was recognized, that this changing resistivity environment night 

seriously distort the low magnitude IP anomalies that were expected.

2. PRESENTATION OF RESULTS

The induced polarization and resistivity test results are shown on 

the following enclosed data plots. The results have been plotted using 

the pseudo-section format.

Line AW 100' Electrode Intervals Dwg.No.IP 5374-1 

Line 6W 100' Electrode Intervals Dwg.No.IP 5374-2 

Line 16W 100' Electrode Intervals Dwg.No.IP 5374-3

Also enclosed with this report is Dwg. I.P.P. 1123, a plan map of 

the Nicholas Claim Group Grid at a scale of l" - 200'. The definite, 

probable and possible Induced Polarization anomalies are indicated by 

bars, in the manner shown on the legend, on this plan map as well as on 

the data plots. These bars represent the surface projection of the 

ano.ialous zones as Interpreted from the location of the transmitter and 

receiver electrodes when the anomalous values were measured.

Since the Induced Polarization measurement is essentially an 

averaging process, as are all potential methods, it is frequently 

difficult to exactly pinpoint the source of an anomaly. Certainly, no 

anomaly can be located with more accuracy than the electrode interval 

length; i.e. when using 100* electrode intervals the position of a 

narrow sulphide body can only be determined to lie between two stations 

100* apart. li: order to definitely locate, and fully evaluate, a 

narrow, shallow source it is necessary to use shorter electrode 

intervals. In order to locate sources at some depth, larger electrode 

intervals must be used, with a corresponding increase in the
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uncertainties of location. Therefore, while the centre of the indicated 

anomaly probably corresponds fairly well with source, the length of the 

indicated anomaly along the line should not be taken to represent the 

exact edges of the anomalous material.

The topographic and geologic information shown on Dwg.I.P.P. 1123 

has been taken from maps made available by the staff of 

Enertex Developments Inc.

3. DISCUSSION OF RESULTS

The induced polarization and resistivity measurements made 

using X - 100* on the Nicholas Claim Group have been severely influenced 

by the presence of the conductive lake water and sediments, on top of 

the highly resistant Huronia sediments. The results measured on the 

longest line surveyed, Line 16V, clearly show the high apparent 

resistivities in areas where the lake is absent.

Under these conditions, it is very difficult to interpret the IP 

data, particularly for sources at depth. However, there may be two 

indications of weak, shallow IP anomalies.

i) Line 6W, 0+00 to 4+OON

There are very weak IP effects at this location. To the east, on 

Line 4U, the resistivity picture is much the same as on Line 6V. 

However, on Line 6W the IP effects measured for n - l are greater in 

magnitude.

li) Line 16V, 0+00 to 5+OON

On this line, an island occupies this position. Consequently the 

apparent resistivities are quite high. At station 2+OON to 3+OON, the 

IP effects are anomalously high. The n - l measurements are anomalous, 

indicating a shallow source.
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4. CONCLUSIONS

There were no definite IP anomalies detected by the Test Survey on 

the Nicholas Claim Group. The apparent resistivity patterns detected 

are quite complex, due to the local presence of conductive lake water, 

and sediments, on top of the rasistive Huronla sediments.

There were no definite IP anomalies detected by the Test Survey. 

However, there were two locations (one on the lake and one on land) at 

which the (n - 1) IP measurements were weakly anomalous. If these 

positions correlate with the known positions of chalcopyrite, further 

investigation might be warranted.

Phase IP measurements using the IPV-2 and X - 50', or even X - 25', 

should give further information concerning the IP effect of the source 

of the weak effects detected.

PHOENIX GEOPHYSICS LIMITED

Philip G. hallof, Ph.D., 
Geophysicist

Dated: April 24, 1984
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ASSESSMENT DETAILS

PROPERTY: Nicholas Group

SPONSOR: Enertex Developments Inc.

LOCATION: Elliot Lake Area

TYPE OF SURVEY: Induced Polarization 
6 Resistivity

PROVINCE: Ontario

OPERATING MAN DAYS: 

EQUIVALENT 8 HR. MAN DAYS: 

CONSULTING MAN DAYS: 

DRAFTING MAN DAYS: 

TOTAL MAN DAYS:

4.0 

6.0 

1.0 

2.0 

9.0

DATE STARTED: February 26, 1984 

DATE FINISHED:February 29, 1984 

NUMBER OF STATIONS: 52 

NUMBER OF READINGS: 462 

KM. OF LINE SURVEYED: 0.9

CONSULTANT:

P.G. Hallof, 3505 - 2045 Lakeshore Blvd. W., Toronto, Ontario

FIELD TECHNICIANS:

G. Elliott, 1920 Shadybrook Drive, Pickering, Ontario 
S. Henshall, 10 Tichester Road, Toronto, Ontario.

CARTOGRAPHERS:

R.C. Norris, 2499 Linwood Street, Pickering, Ontario 
M.W. Reh, 58 Crossbow Crescent, Uillovdale, Ontario.

PHOENIX GEOPHYSICS LIMITED

Philip G. RSllof, Ph.D., P. 
Geophysicist

Dated: April 2i, 1984
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STATEMENT OF COST

Enertex Developments Inc. - IP Survey 
Elliot Lake, Ontario

CREW: G. Elliott - S. Henshall

?625.007day

PERIOD; February 26-29, 1984

2 Operating days (
2 Travel days f

Mobilization - Demobilization

Transportation - 4 days @ $ 60.00/day

51,250.00
680.00

500.00

240.00

EXPENSES:

Meals (t Accommodation $169.45 
+15Z 25.42

194.87

52,864.87

Dated: April 24, 1984

PHOENIJLGEOPHYSICS LIMI

Philip G. HSllof, Ph.D. 
Geophysicist
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CERTIFICATE

I, Philip G. Hallof, of the City of Toronto, do hereby certify 

that:

1. I am a geophysicist residing at Suite 3505, 20A5 Lakeshore 

Blvd., W. Toronto, Ontario.

2. I am a graduate of the Massachusetts Institute of Technology 

with a B.Se. Degree (1952) in Geology and Geophysics, and a Ph.D. Degree 

(1957) in Geophysics.

3. I am a member of the Society of Exploration Geophysicists and 

the European Association of the Exploration Geophysicists.

4. I am a Professional Geophysicist, registered in the Province of 

Ontario, The Province of British Columbia and The State of Arizona.

5. I have no direct or indirect interest, nor do I expect to 

receive any interest directly or indirectly, in the properties or 

securities of Enertex Developments Inc, or any affiliate.

6. The statements made in this report are based on a study of 

published geological literature and unpublished private reports.

7. Permission is granted to use in whole or in part for assessment 

and qualification requirements but not for advertising purposes.

Dated at Toronto

This 24th day of April, 1984
c/

Philip G. Hallof, Ph.D
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APPENDIX

THE INTERPRETATION OF

INDUCED POLARIZATION ANOMALIES

FROM RELATIVELY SMALL SOURCES

The induced polarization method was originally developed to 
detect disseminated sulphides and has proven to be very successfu" in the 
search for "porphyry copper" deposits. In recent years we have found that 
the IP method can also be very useful in exploring for more concentrated 
deposits of limited size. This type of source gives sharp IP anomalies 
that are often difficult to interpret.

The anomalous patterns that develop on the contoured data 
plots will depend on the size, depth and position of the source and the 
relative size of the electrode interval. The data plots are not sections 
showing the electrical parameters of the ground. When the electrode interval 
(X) is appreciably greater than the width of the source, a large volume 
of unmineralized rock is averaged into each measurement. This is particularly 
true for the large values of the electrode separation (n).

The theoretical scale model results shown in Figure l and 
Figure 2 indicate the effect of depth. If the depth to the top of the 
source is small compared to the electrode interval (i.e. d X) the measure 
ment for n - l will be anomalous. In Figure l the depth is 0,5 units (X - 
1.0 units) and the n E l value is definitely anomalous; the pattern on 
the contoured data plot is typical for a relatively shallow, narrow, near- 
vertical tabular source. The results in Figure 2 are for the same source 
with the depth increased to 1.5 units. Here the n - l value is not anomalous; 
the larger values of (n) are anomalous but the magnitudes are much lower 
than for the source at less depth.

When the electrode interval is greater than the width of the 
source, it is not possible to determine its width or exact position between 
the electrodes. The true IP effect within the source is also indeterminate; 
the anomaly from a very narrow source with a very large true IP effect 
will be much the same as that from a zone with twice the width and i the 
true IP effect. The theoretical scale model data shown in Figure 3 and 
Figure A demonstrate this problem. The depth and position of the source 
are unchanged but the width and true IP effect are varied. The anomalous 
patterns and magnitudes are essentially the same, hence the data are in 
sufficient to evaluate the source completely.

The normal practise is to indicate the IP anomalies by solid, 
bloken, or dashed bars, depending upon their degree of distinctiveness. 
Th^se bars represent the surface projection of the anomalous zones as inter 
preted from the location of the transmitter and receiver electrodes when 
the anomalous values were measured. As illustrated in Figure l, Figure 2 
Figure 3 and Figure 4, no anomaly can be located with more accuracy 
than the spread length. While the centre of the solid bar indicating the 
anomaly corresponds fairly well with the source, the length of the bar 
should not be taken to represent the exact edges of the anomalous material.
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If the source is shallow, the anomaly can be better evaluated 
using a shorter electrode interval. When the electrode interval used approaches 
the width of the source, the apparent effects measured will be nearly equal 
to the true effects within the source. When there is some depth to the 
top of the source, it is not possible to use electrode intervals that are 
much less than the depth to the source. In this situation, one must realize 
that a definite ambiguity exists regarding the width of the source and 
the IP effect within the source.

Our experience has confirmed the desirability of doing detail. 
When a reconnaissance IP survey using a relatively large electrode interval 
indicates the presence of a narrow, shallow source, detail with shorter 
electrode intervals is necessary in order to better locate, and evaluate, 
the source. The data of most usefulness is obtained when the maximum apparent 
IP effect is measured for n - 2 or n - 3. For instance, an anomaly orginally 
located using X - 300' may be checked with X - 200* and then X - 100'. 
The data -,ith X * 100* will be quite different from the original reconnais 
sance results with X - 300*.

The data shown in Figure 5 and Figure 6 are field results 
from a greenstone area in Quebec. The expected sources were narrow (less 
than 30' in width) zones of massive, high-grade, zinc-silver ore. An electrode 
interval of 200' was used for the reconnaissance survey in order to keep 
the rate of progress at an acceptable level. The anomalies located were 
low ir magnitude.

The very weak, shallow anomaly shown in Figure 5 is typical 
of those located by the X * 200* reconnaissance survey. Several anomalies 
of this type were detailed using shorter electrode intervals. In most 
cases the detail measurements suggested broad zones of very weak minerali 
zation. However, in the case of the source at 20N to 22N, the measurements 
with shorter electrode intervals coniirmed the presence of a strong, narrow 
source. The X * 50* results are shown in Figure 6. Subsequent drilling 
has shown the source to be 12.5' of massive sulphide mineralization con 
taining significant zinc and silver values.

The change in the anomaly that results when the electrode
interval is reduced is not unusual. The X m 50' data more accurately locates 
the narrow source, and permits the geophysicist to make a better evaluation 
of its importance. The completion of this type of detail is very important, 
in order to get the maximum usefulness from a reconnaissance IP survey.
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tario

Ministry of Natural Resources
GEOPHYSICAL - GEOLOGICAL - GEOCHEMICAL 

TECHNICAL DATA STATEMENT

Ffle.

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

Type of Survey(s).
Township or Area A/if^ok^ *4 Q
Claim Holder(g) ^Acti-Yci- Ulr\r*(ifi t* vfj

rt
A*, t*

-y? A,.
Survey Company. 
Author i

(f Is***-

Address of Author.
Covering Dates of Survey. 

Total Miles of Line Cut —
(Unecuttinf to office)AS/A

SPECIAL PROVISIONS 
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
add:'ional survey using 
same grid.

Geophysical 
—Electromagnetic.

DAYS 
pweUim

-Radiometric-
-Other. 2-6

r.rnrhrmiral

AIRBORNE CREDITS (Special provition credits do not apply to airborne surveys)

Magnetometer.

hda.

.Electromagnetic.

f-/

—— Radiometric 
(enter day, p^mU^ ^^ -^

SIGNATURE:.
thor of Rtptft: orAuthor p^i.' or Agent

Res. Geol. .Qualifications.
Previous Surveys 

File No. Type Date Claim Holder

MINING CLAIMS TRAVERSED 
List numerically

0^1

P/Y

0 E*

i

DcrriVED
•Bk *^M*^^^^ Ha**ft**^^^*^|0**HP***

MTHTWO SEOIOYI

TOTAL CLAIMS.

837 (8/78)



GEOPHYSICAL TECHNICAL DATA 

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

Number of Stations. 
Station interval —— 
Profile scale—————
Contour interval.

S-2-

tti)
.Number of Readings 
.Line spacing ___ I/J r* i

*i *

q

c

Instrument.
Accuracy — Scale constant. 
Diurnal correction method.
Base Station check-in interval (hours). 

Base Station location and value —-—

(J

g 
Z
Sl
OS

*3
til
*J 
W

Instrument
)il configuration 

Coil separation — 
Accuracy ————— 
Method:
Frequency.

Parameter? measured

CD Fi ;ed transmitter Q Shoot back O In line Q Parallel line

(tpedfy V.L.F. .ut ion)

Instrument

Scale constant.

Corrections made.

O Base station value and location.

^^

^

Elevation accuracy 1.

sufttef
Instrument ———————— 
Method C3 Time Domain 5V f.

Parameters — On time . 
- Off time

O Frequency Domain 

_ Frequency _____ 

— Range————————

— Delay time.

Electrode spacing . 

Type of electrode



l /J^5\ Ministry o* Technical Assessn 
Vy 1 Natural llf . . JU V2/ aiipurces Work Credits

Ontario 1^

nent FM 
2.6775

5ew Mining Recorder's Report of
1984 10 09 *ork *0' 160-84

Recorded Holder 
ENERTEX DEVELOPMENT INC

Township or Area N ICHOLAS J RAIMBAULT TOWNSHIP

Type ol survey and number of 
Assessment days credit per claim

Geophysical

UxgnMamMW day!

16
lrwVc*ri polarization . (tay*

nthtr cteys

Section 77 (10) S** "Mining Clclmi AiMtMd" column

Geological. . .days

(jeOChem'C?! ctayt

Man days B Airtwrne O 

Special provision C Ground B

y) Credits have been reduced because ol partial 
coverage of claims.

CD Credits have been reduced because of corrections 
to work dates and ngures of , pplicant.

Utfl^VBfl dAiflHA A^^Ma^^Mfl

SSM 621863 to 866 Inclusive

Special credits und*r section 77 (16) for the following mining claim*

No credits have been allowed for the following mining claims

LJ not tuflicxntlv covtrid by tht uirwy La Intufticunt itchnic*' dst* filed

SSM 621859 to 862 Inclusive

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on



Ontario

Minisiryof Report of Work 
Natural .- . . . -. . Resources (Geophysical, Geological.

Geochemical and Expenditmes)

^/ /̂) , tf t/ I nstructions: - Please (ype; or print.
' ' —If number of mining claims traversed 

exceeds space on this form, attach a lilt. 
Note: - Only days credits calculated in the

Mining Act ^ , (af | |P . Do not use shaded areas belowType ol Su'veyts) —^ —^
T 7) V ^ ,-J- r J^/r rf *~/

Claim Holdarlt)

Address f

Survey COrnpany ^^^

Nan. e and Address of Author ( fi Geo-Technical report)

IXTrV™ /fc.~X*-vr ^/-c.-J

Ufrr/A,

jProspccior's Licence Mo.

fi "* ' r 0 (*V Tjj

f Date of Survey (from t, t o) 
•J-/5 '*^ ?/ l i^ ^ 
Day | Mo. j Vf. J Day tv

5* 1 1 J s-^s", 2^?yr /^C^A*

*t- f/
lo. 1 Yi.

Total Mil** of lin* Cu!

r) i "J, /^Ov ^O
Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical sequence)Special Provisions

For first survey:
Enter 40 days. (This 
includes line cutting)

For each additional survey, 
using the same gnd:

Enter 20 days (for each)

Man Days

Complete reverse side 
and enter toial(s) here

Airborne Cretins

Note: Spcci.ll prcvsions 
credits do not apply 
to Airborne Surveys.

Geophysical 

- Electromagnetic 

- Megretometer 

- Radiometric

Geophysical

- Electromagnetic

1 Other

Geo'ogica' 

eoc

Electron^unelic

D* y t p*r

2*0

Days per 
Claim

——— .. ...

Days per 
Claim

Expenditures (excludes power stripping)
Type o' Work Performed

Performed on Oaim(t)

Calculation of Expenditure Days Credits 
Tom 

Total Expenditures Days Crt i ".

S -r 15 = 1

Imrr-octiOni

chotce Enter number of rfeyi credits p*" claim *o'rcie;l 
in columni at right.

Oat* P̂^K^^i/y*1 f^^*^t2\fyl( rWt)y\* ' 
jUf * * ^7 *** *-/ / i S* Li j * fijf f **i ' /*^/"" f f * C ) * t r* f /*** *

f-

Mining Claim 
Prefix Number

?SA?

R

A.M.

in ?rf

J^i . ?h.

jfu ZS ?
0^1 ?( -t
6*-t t(r

-^klJtft

- .—. ——— -

. . . .. . .

.SAULT STE. MA
WINirO OIV.

E. C. E IV

"MAvYslSt

Expend. 
Oetyt Cr, .

2o

lo

k)
l*?
lo
lo
**?
ivo

———

-~— ~

UE

E- D
4"

P.M.
9|1P|]1|12| 1121314)516

For Of ficl Use Onlv
Total Days Cr.iOate Recorded 
(c^orded ^ -i f

/t'L ^j 
^^c? ^

rt

RE

M/

'/iifjiiiv.

tintng C'eirn

— - ---.-.. —

SIlVFD

Y 2 r 1984"

-- — - - — — —

— - --— --— — —

E upend. 
Days O.

.. ———

;N

- — -—

-. ——

Total number of mining 
claims covered by this J^^ 
report o* work. O

S)* r /yv/-.
ultnmg Recorder j

s^^^6*J~?
Certification Verifying RcQf5rt of Work ' ^Qj^ r?S t/ltfftd- TJ rf&f. f^-^^V'f'( hereby certify th.it 1 have .1 personal and mt.rnjltf knowledyu o' (he f rt 1. 1 i tut forth in the HepoM of Work .".-..j *.'tt hfcMO, "jviny p^rfonnod the work O' witnessed same during and/or a 'lff i ts complecion jntJ the jnftcn*v d ropoM ts true.
NJTI* JUMJ Po*tJl AiJdfcs* o* Per/On Ce^fymg 7 'N

P.LC ON S3f^ (atl..^
D-*t* Certifmd ICwtit/nt hy ISiJV.itMru) * ""

u." mi '.n .r
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Ministry of
Natural
Resources

Ontario

Notice of Intent

for Technical Reports

1984 10 09 

2.6775/160-84

An examination of your survey report indicates that the requirements of The Ontario Mining 
Act have not been fully met to warrant maximum assessment work credits. This notice is 
merely a warning that you will not be allowed the number of assessment work days credits 
that you expected and also that in approximately 15 days from the above date, the mining 
recorder will be authorized to change the entries on his record sheets to agree with the 
enclosed statement. Please note that until such time as the recorder actually changes the entry 
on the record sheet, the status of the claim remains unchanged.

If you are of the opinion that these changes by the mining recorder will jeopardize your 
claims, you may during the next fifteen days apply to the Mining and Lands Commissioner for 
an extension of time. Abstracts should be sent with your application.

If the reduced rate of credits does not jeopardize the status of the claims then you need not 
seek relief from the Mining and Lands Commissioner and this Notice of Intent may be 
disregarded.

If your survey was submitted and assessed under the "Special Provision-Performance and 
Coverage" method and you are of the opinion that a re-appraisal under the "Man-days" 
method would result in the approval of a greater number of days credit per claim, you may, 
within the said fifteen day period, submit assessment work breakdowns listing the employees 
names, addresses and the dates and hours they worked. The new work breakdowns should be 
submitted direct to the Lands Management Branch, Toronto. The report will be re-assessed and 
a new statement of credits based on actual days worked will be issued.



mf.

1984 05 28 Your Filet 160 
Our Pile* 2.6775

Mrs. M.V. St. Jules
Mining Recorder
Ministry of Natural Resources
875 Queen Street Bast
P.O. Box 669
Sault Ste. Marie, Ontario
P6A 5H2

Dear Madamt

We have received reports and naps for a 
Geophysical Induced Polarixation Survey 
submitted under Special Provisions (credit. 
Cor Performance and Coverage) on Mining 
Claims SSM 621859 et al in the Townships 
of Nicholas and Raimbault.

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

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: (416) 965-6918

A. Barrtsc

cct Enertex Developments Inc 
Suite 806
88 University Avenue 
Toronto, Ontario 
M5J 1T6



August 2. 1984 Our File: 2.6775

Enertex Development Incorporatfd
Suite 806
88 University Avenue
Toronto. Ontario
HSU 1T6

Dear Sirs:

REx Geophysical (Induced Polarization) Survey submitted 
on Mining Claims SSN 621859 to 66 Inclusive In the 
Townships of Nicholas ft Ralmbault.

Enclosed Is the plan, 1n duplicate, for the above mentioned 
survey. Please Indicate the claim lines and numbers In 
relation to the survey lines, and return the plans to this 
office.

For further Information, please contact Mr. R. Plchette at 
(416)965-6918.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block. Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-6918

D. K1nv1g:sc
cc: Phoenix Geophysics Limited 

Suite 3505 
2045 Lakeshore 81vd 
Toronto, Ontario 
H8V 2Z6 
Attn: PhllHp G. Halloff.

cc: Mining REcorder
Sault Ste. Marie. Ontario 

File 1160-84.



September 20. 1984 File! 2.6775

REGISTERED

Enertex DEvelopment Incorporated
Suite 806
68 University Avenue
Toronto. Ontario
M5J 1T6

Dear Sirs:

RE: Geophysical (Induced Polarization) Survey 
submitted on Mining Claim SSM 621859 et ei 
1n the Townships of Nicholas ft Ralmbault.

Enclosed Is a copy of our letter dated August 2, 1984 
requesting additional Information for the above-mentioned 
survey.

Unless you can provide the required data by October l* 1984 
the nlnlng recorder will be directed to cancel the work 
credits recorded on May 15, 1984.

For further Information, please contact Mrs. S. Hurst 
at (416)965-4888.

Yours sincerely.

S.E. Yundt
Director
Land Management Branch

Whitney Block. Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
(416)965-4888

S. Hurst:se 

End:

cc: Mining Recorder
Saul t Ste. Marie, Ontario

cc: Phoenix Geophysics Limited 
Suite 3505 
2045 Lakeshore 81vd 
Toronto, Ontario 
M8Y 2Z6



ntario

Ministry of
Natural
Resources

1984 10 09 Your File: 
Our File:

160-84 
2.6775

Mining Recorder 
Ministry of Natural Resources 
875 Queen Street East, Box 669 
Sault Ste. Marie, Ontario 
P6A 5N2

Dear Madam:

Enclosed are two copies of a Notice of Intent with statements 
listing a reduced rate of assessment work credits to be allowed 
for a technical survey. Please forward one copy to the recorded 
holder of the claims and retain the other. In approximately 
fifteen days from the above date* a final letter of approval of 
these credits will be sent to you. On receipt of the approval 
letter, you may then change the work entries on the claim record 
sheets.
For further information, if required, please contact 
Mr. R.J. Pichette at 416/965-4888.

ours sincerely,

Di/ector
.and Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3

,D. I sherwood:me

Ends.

cc: Phoenix Geophysics Limited 
Suite 3505 
2045 Lakeshore Blvd 
Toronto, Ontario 
M8V 2Z6

cc: Enertex Development Incorporated 
Suite 806
88 University Avenue 
Toronto, Ontario 
M5J 1T6

cc: Mr. G. H. Ferguson
Mining S Lands Commissioner
Toronto, Ontario



Your Filet 160-84 
Our File: 2.6775 

1984 10 30

Mining Recorder 
Ministry of Natural Resources 
875 Queen Street East* Box 669 
Sault Ste. Marie, Ontario 
P6A 5N2

Dear Modaau

RE: Notice of Intent dated October 9, 1984 
Geophysical (Induced Polarization) 
Survey on Mining Claim SSM 621859 et al 
In the Townships of Nicholas i Ralabault

The assessaent work credits as listed with the 
above mentioned Notice of Intent, have been approved 
as of the above date.

Please Inform the recorded holder of these nlnlng 
clalns and so Indicate on your records.

Yours sincerely,

S.L. Yundt
Director
Land Managenent Branch

yMtney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: (416) 965-4488

D. IsherwoodHg

cc: Phoenix geophysics LUrited cc: Enertex Development Incorporated
Suite 3505 Suite 806
2045 Lakeshore Llvd. 88 University Avenue
Toronto, Ontario Toronto, Ontario
HOY 2Z6 M5J 1T6

CCI Resident Geologist
Tto H 

Encl.
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