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INTRODUCTION

The following report describes the results of a limited geophysical test surveys ( 
magnetic and Max-Min) at the mouth of Three-Miles Bay of Upper Shebandowan Lake, 
Kashabowie area, Thunder Bay Mining District, Northwestern Ontario.

Previous airborne and ground geophysical surveys in the area, indicate two 
predominant conductive horizons associated with the Vanguard stratigraphy. An extensive 
and strong conductor is indicated along the northern (lower) contact of the altered felsic 
volcanics and correlates well with the formational graphite associated with sedimentary units. 
This is an important stratigraphic marker which can be traced both east and west of the 
Crayfish Fault. The Vanguard massive sulphide horizon is usually located 100 m to 200 m 
south of the graphite horizon and its detection by geophysical surveys is often masked by the 
graphite.

At the mouth of Three-Miles Bay, a series of airborne Input anomalies occur in the 
interpreted stratigraphic position of the Vanguard exhalative horizon and may indicate a 
significant potential for sulphide mineralization.

LOCATION AND ACCESS

The center of the area studied is located approximately 93 kilometers west of the city 
of Thunder Bay, at latitude 48 degrees, 38 minutes and longitude 90 degrees, 25 minutes on 
NTS sheet 52B/9. The center of the claim block controlled by Allegheny Mines Corporation 
, lies immediately north of Upper Shabandowan Lake just south of the small village of 
Kashabowie located on the CNR railway.

The mining property is easily accessible via highway # 11 which crosses the north part 
of the claim block under study. A few cottage roads heading south to Shabandowan Lake 
branch from highway #11.

Supplies, contractors, equipment and qualified manpower are readily and economically 
available from Thunder Bay, Ontario.
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The majority of the area has a moderate relief. On average, the hills rise less than 50 
meters above the waters of Upper Shebandowan Lake which is 450 meters above sea level. 
Outcrop exposure is relatively good except to the north of the study area, along highway #11 
where large swamps and deep overburden reduce outcrop exposures.

Mature mixed forests dominate the ridges and hills while cedar and balsam trees 
dominate the low swampy areas. Figure l: Location Map

CLAIMS

The original mining property consisted of a claim group of over 200 units which are 
registered under the names of Dave Petrunka, prospector from Thunder Bay, Ontario, and 
Wing Resources Inc, a private junior mining company also from Thunder Bay, Ontario. The 
claims also surrounds two patented lots (Mining Locations K-56 and Z-71) recorded under 
the name of Deak Resources Corporation (A. J. Perron Gold Mine). Only the northeastern 
portion of the claim block is covered by the present survey. Figure 2: Sketch of claims

The following claims have been partly covered by the present geophysical test survey. 

Claim # TB- 1215615 (6 units) Wing Resources Inc.

Claims # TB-1009008
#TB-1009009
# TB-1009010 Dave Petrunka

PREVIOUS WORK

Very little detailed exploration work has been completed in the area of the present 
geophysical test surveys.

Over the whole claim block, Minnova completed geological mapping and 
lithogeochemical sampling. An airborne survey (magnetic and electromagnetic) was also 
completed for the Wilco-Minnova Joint Venture. The best airborne EM anomalies were 
located in the present study area.
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Significant amount of work was completed just west of the present survey, including 
much diamond drilling, in order to investigate two small deposits, the East and West 
Vanguard. These two deposits of massive sulphides are limited in extend. They are part of 
the same geological horizon but they have been cut and displaced by the Crayfish fault, a 
regional structure with multiple arms and showing a dextral horizontal displacement estimated 
at 1.5 kilometers. These two deposits host approximately 300,000 tons of copper-zinc-gold- 
silver mineralization of economic interest.

GEOLOGY

The Shebandowan greenstone belt is host to two past-producing base metal mines, 
the Shebandowan Ni-Cu-platinum group element (PGE) Mine and North Coldstream Cu 
Mines, and numerous base metal showings and prospects that occur is a variety of styles of 
mineralization.

The most common host rocks to base metal mineralization at the Vanguard prospects 
and the East Coldstream showing are mafic metavolcanic rocks, now represented by chlorite 
+ Fe-Mg carbonate + sericite + quartz schists. Siderite- and chert-rich host rocks also occur.

The Vanguard property controlled by Allegheny Mines Corporation, covers numerous 
base metal showings which are interpreted as occurring within three distinct base metal zones. 
The Vanguard and Lone Hill - Whalen horizons exhibit significant Cu-Zn mineralization and 
associated alteration within a stratigraphic setting suggestive of syngenetic volcanogenic 
massive sulphide environment. The Copper Island - Peninsula zone exhibits Cu-Au 
mineralization related to brittle and ductile zones of deformation and is interpreted as 
epigenetic structural related mineralization.

Of these three base metal zones, the Vanguard horizon currently exhibits the best 
potential for hosting economic mineralization. Figure 3: Regional Geology
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RECENT WORK

In March 1998, avery limited ground geophysical test survey including magnetic and 
Max-Min (2 frequencies 444 and 1777 Hz) was completed on the ice at the mouth of Three- 
Miles Bay, Upper Shebandowan Lake. The geophysical test surveys were oriented at better 
locating the airborne Em anomalies located by a government survey within the survey area.

Grid lines, totaling 4.75 kilometers including the base-line, and oriented at 340 
degrees were established on the ice of Three-Miles Bay and marked on the shorelines. The 
southern part of the lines were also cut and chained for at least 100 meters in land. These 
lines were used as control stations for the detailed magnetic and Max-Min surveys. The line 
cutting and chaining and the geophysical surveys were completed by L. Mealy of Thunder 
Bay, Ontario. The data has been plotted and interpreted by the author, Claude Larouche of 
Ovalbay Geological Services Inc, Thunder Bay, Ontario.

The results of the surveys are presented on four maps in pocket along with an 
additional compilation map, all at the metric scale of l = 1,000. Appendix l gives examples 
of typical geophysical anomalies.

-MAGNETIC SURVEY

The magnetic survey has been completed using an advanced magnetometer system 
(GSM 19) from GEM. A description of the instrumentation and its procedures are presented 
in appendix 2.

A total of 4.15 kilometers of lines were surveyed using the technique of continuous 
readings. The results were plotted on two maps (Map l fc 2, in pocket) at the metric scale 
of l = 1,000. Map l shows magnetic profiles with readings posted and map 2 presents 
magnetic contours.

The intensity of the magnetic field is fairly high over the area surveys. On the north 
shore of Three Miles Bay, the intensity of the magnetic field is less than 59,000 gammas 
compared to the intensity of the magnetic field under the water of the Bay, along the north 
shore , where the intensity goes up to 59,400 gammas. This may indicate the presence of 
gabbro intrusion and a sill.

A low mag (less than 59,000 gammas) is located from line O at 215 S to line 4 E at 
150 S. Another similar low mag which could be the displaced portion of the one described 
above, appears from line 5 E at 25N to line 6 E also at 25 N.
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A much higher magnetic intensity up to 64,000 gammas, is located at the south end 
of the present surveyed area, on land.

- MAX-MIN SURVEY (444 Hz and 1777 Hz)

Both frequencies located a fairly good conductor from line O at station 350 S to line 
3 E at station 367.5 S.

Few other limited and weak conductors were detected on line 3 E at station 125 S and 
line 6 E at station 200S.

DISCUSSIONS AND CONCLUSIONS

The results of the present surveys are very useful to locate precisely the airborne EM 
anomalies ( see Map # 5: Compilation ). It is believed that the low mag along with the 
weaker Max-Min anomalies to the north, may correspond to the graphite horizon.

The strong Max-Min anomalies to the south may represent the eastern extension of 
the Vanguard horizon and is highly recommended for diamond drilling.
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7.28tCu, 25.4 g/t Ag
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Figure 1: Location Map
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Appendix l

EXAMPLES OF TYPICAL 
GEOPHYSICAL HEM-IP ANOMALIES
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Table 27.2 

Parameters for Iso Conductor from HLEM Thin Sheet Curves
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The GSM-19 is a state-of-the-art magnetometer l VLF 
system (hat delivers both the quality of data and the 
extensive capabilities required to pcffotm abroad
Scctrum replications. Whether the appUcaUon calls 
for detailed ground surveys, high-resolution mannc 
surveys or remotely controlled magnetic observatory 
Laments, you can count on the GSM-19 system 
to meet your goals.
The GSM-19 can be configured as either an 
Overhauscr effect proton precession magnetometer or 
a conventional proton unit.
GEM's advanced Overhauser version employs 
continuous radiofrequency polarization and special 
sensors to maximize the signal-to-no.se ratio. 
Instrument sensitivity (0.05 gamma), resolution (0.01 
gamma) and absolute accuracy (0.2 gamma) set new 
performance standards. Moreover omnidirectional 
sensors eusure a high quality of data even in low 
magnetic latitudes.
You can also take advantage of versatile options that 
reduce field costs and increase survey productivity. 
And the lightweight Overhauser unit is easy to 
transport and operate in the field (console with
rechargeable batteries weighs only 2. l kilograms).

The modular design of the GSM-19 Overfaauser 
magnetometer ensures that the system can be 
upgraded as workloads change. You can select from a 
number of building blocks, including:

* Simultaneous gradiometer.
* Continuous profiling "Walking" magnetometer l 

gradiometer.
* Very fast sampling (up to 5 readings per second) 

magnetometer/gradiomcter.
* Omnidirectional VLF.
* Shallow or deep marine operation.
* Remote control for observatory and airborne ba 

station applications.

If your application does not yet require the extend 
capabilities or the cost benefits of an Overhauser v 
conventional GSM-19 unit is available. This dedic 
proton magnetometer can be equipped with gradic 
or VLF options, and is upgradable to an Overhau; 
magnetometer.
The Overhauser and conventional magnetometers 
many powerful features:

* Easy to learn interactive menu.
* Streamlined grid coordinate system with "end 

Une" quick change capability.
* 128 kilobyte basic memory, expandable to 

2 Megabytes.
* Programmable RS-232 high-speed data transf 

19.2 kilobaud).
* 50 and 60 Hz filters, user selectable.
* Automatic tuning and base station synchroniz

Stocks (Upgrade Options)

Type erf Magnetometer 

Conventional Proton

Total Field

Hip-Chain

ToUl ?"*ld
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A Full Range of Building Blocks

Simultaneous Gradiometer
Many mining, environmental, and archaeological 
applications call for high-sensitivity gradiometer 
surveys. The GSM-19 meets these needs in several 
ways. For example, simultaneous measurement of the 
magnetic field at both sensors eliminates diurnal 
magnetic effects. And Ovcrhauscr proton precession 
improves data accuracy and precision. The net result is a 
true gradient reading that resolves even weak anomalies 
(less than 0.25 gamma).

Omnidirectional VLF
With OEM's omnidirectional VLF option, up to three 
stations of VLF data can be acquired without orienting. 
Moreover, the operator is able to record both magnetic 
and VLF data with a single stroke on the keypad.

A 12-bit A/D converter has also been incorporated in 
the VLF instrumentation to enhance resolution of near- 
surface electromagnetic conductors.

"Walking" Magnetometer l Gradiometer
OEM's unique "Walking* option enables acquisition 
nearly continuous data on survey lines. Similar to an 
airborne survey in principle, data is recorded at discr 
time intervals (up to 2 readings per second) as the 
instrument travels along the line. At each major surv 
picket (fiducial), the operator touches a designated k 
The "Walking Mag" automatically assigns a linearly 
interpolated coordinate to all intervening readings.

A main benefit of the "Walking" option is that the h; 
sample density improves definition of geologic 
structures. And because the operator can record dat 
a near-continuous basis, the "Walking Mag" incrca; 
survey efficiency and minimizes field expenditures - 
especially for highly detailed ground-based surveys

As shown below, near-continuous measurements increase 
dcSnition. Results from the GSM-19 "Walking Mag" (273 
readings over 150 m with 2 sec. cycle time) were compared 
results from a standard magnetometer (13 readings over 15(

Near-Continuous Surveys Improve Definition of 
Magnetic Anomalies
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GSM-19 console wtm magnetic and VLF sensors

Fast Sampling Magnetometer l Gradiometer
The GSM-19 fasi sampling option allows you to collect 
data at rates as high as 5 readings per second. Fast 
sampling provides the high spatial resolution needed in 
detailed marine, or vehicle-borne surveys, and in 
anomalous magnetic terrains.

This fast sampling capability is also used in rhe Hip 
Chain magnetometer/gradiomrwr - developed primarily 
for environmental and archaeological applications.

The Hip Chain system minimizes the need for pickets 
and reduces line preparation costs. Operators simply 
affix a cord at one end of the survey line, attach the Hip 
Chain to the waist, and walk along the line. Readings 
are triggered automatically as the cord unwinds.

Remote Control Operation
Targeted to observatory, marine, and airborne base

Shallow and Deep Marine
OEM has developed two marine versions of the 
GSM-19 Overhauser magnetometer to meet the 
highly specialized requirements of petroleum 
exploration!sts. The maximum depth for the shallow 
unit is 100 metres, and deep marine units are 
routinely operated at depths exceeding 400 metres.

With a shallow marine unit, a scaled fish houses an 
Overhauser sensor. Signals are transferred via a tov 
cable to a console where they are counted into 
magnetic field data, and stored in memory. Of 
transmitted via ASCII serial output.

An important advantage of the shallow marine unit 
its low power consumption. A standard 12 or 24 
Volt battery is sufficient to run the magnetometer f 
days at a rate of two readings per second.

The deep marine fish houses both an Overhauser
MEMORY FULL
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MAXMIN II+ AND MAXMIN II IIM SYSTEMS
OPERATIONS MANUAL
JULY 1977. AMHNDKD 1978 AND DLCHMBHR 1984.

WRITTEN ORIGINALLY BY JOHN 1-. BLT/.

1.1 INSTALLATION AND CARRYING INSTRUCTIONS

1.1.1. The method of putting on the transmitter is pretty well self-evident. The battery- 
pack is installed on the lower hack with the belt fastened fairly tightly around the waist, 
just above the hips. The console is installed on the chest with each cross-strap going 
under one armpit and above the opposite shoulder. The transmitter coil is next suspended 
from the shoulders. The retractile cables are then used to connect the battery box to the 
console.

1.1.2. For short walks, such as between stations in "easy" terrain, the coil is best left in 
its normal position. It can be kept from swinging with one steadying hand. For longer 
walks, such as between lines, or for short walks under "difficult" conditions, the coil is 
best cocked onto one shoulder. Additional carrying hints for rough terrain are given in 
section 4.6.

1.1.3. Before starting in motion the transmitter operator should take a tight hold on the 
reference cable with one hand. This is advisable, even when the safety clip is connected. 
When the transmitter operator is leading the procession, he will take undue strain off the 
safety clip by pulling the cable by hand. He will also avoid unpleasant surprises, such as 
can happen if the receiver operator gets suddenly into trouble. When the transmitter 
operator is following the procession, he will again be able to take undue strain off the 
safety clip, as well as restraining sudden forward jerks, by taking a tight hold on the cable 
before starting in motion.

1.1.4. Precautions should be taken to keep the coil windings at least 6 inches from the 
transmitter console and batter box. Failure to do this will jeopardize getting a full day's 
output from the transmitter.

1.2. BATTERY TEST

1.2.1. The "Batt Test" button is depressed with the transmitter switch "On" and the coil 
kept away from large metallic objects, including the transmitter console and batter box.

1.2.2. When the meter needle reads below the "Batt OK" area on the dial, the batteries 
must be recharged in order to obtain valid data. The batteries should not be stored for 
any period of time in a discharged condition. They should be recharged before storage.



1.2.3. The battery test should be made at the lowest frequency used. This is where the 
maximum current drain occurs. Occasionally, however, it is done at all other frequencies 
as a check on the operation of the transmitter. A de-tuned coil and certain other 
malfunctions will result in a "low" lest reading, even when the batteries are fully charged.

1.3. TRANSMITTER OPI-RATION

1.3.1. A specimen of the transmitted signal in the intercom speaker indicates that the 
transmitter is "on". At the highest frequency of 3555Hz the specimen may not be clearly 
audible because the transmitter output is reduced with increasing frequency.

1.3.2. In the max- and min-coupled modes, the "Frequency" switch is turned to the 
position dictated by the receiver operator on the intercom. The "On/Off switch is then 
switched to "on" and the coil is tilted as dictated by the receiver operator.

1.3.3. In the vertical loop mode, the plane of the coil is held vertical (as indicated by a 
bubble level on the coil) and pointed toward the receiver operator. There is no intercom 
connection for this mode. Lung-power, or a pre-arranged system of timing are the 
alternatives.

l .4 TRANSMITTER INERCOM SYSTEM

1.4.1. In the max- and min-coupled mokes, i.e. in the cable-linked modes, the intercom 
system is operational at all times. It is not dependent on the position of the "On/Off 
switch. But, the transmitter operator will not be able to talk to the receiver operator, 
when the receiver is "on". An attempt to reach the receiver operator will cause the 
reference signal light to flicker, and the meter needles to bounce around. In this way, the 
receiver operator will be alerted.

1.4.2. To communicate with the receiver end, the TX operator simply presses the "PTT" 
switch and talks about 20 cm from the microphone, which is located on the top panel. A 
normal speaking voice is recommended. Shouting may cause distortion. Of course, the 
"PTT" switch is released for listening.

1.5 TILT CONTROL

In-Line Modes (Max- Min-Coupled

1.5.1. The "Tilt" meter on the control console is electrically linked to a tilt-sensitive 
device inside the coil housing, and it indicates the in-line tilt of the plane of the coil in 07o 
grade of slope. The range of the tiltmeter is +75% grade.

1.5.2. The "Tilt" meter has been installed for work in rough terrain. In flat terrain, 
where the plane of the transmitting coil is normally held horizontal, it is a little quicker to 
use the appropriate bubble level on the coil.



Vertical Loop Mode

1.5.3. The "Tilt" motor plays no role in this mode. There is a hubble level on the coil 
for keeping its plane vertical.

1.6 TX BATTERIES

1.6.1. Rechargeable gel cells are used in the transmitter. PS 1265 in MMII and 
2xPS1265 in MMII-t. Earlier Ma.xMin II's may use different capacity batteries than the 
said PS 1265. which is a 12V61 2 Ah unit. However, all complete battery packs and 
batter chargers are interchangeable between different MaxMin II's. When ordering 
replacement batteries, the batter capacity (e.g. 6Ah, which is printed on the side of the 
battery) should first be checked and then stated on the order.

1.6.2. The rate of battery discharge depends on the operating frequency, the ambient 
temperature and the age of the batteries. The batteries discharge more rapidly at low 
frequencies and/or at cold temperatures. However, a full day of operation can be 
expected from a fully charged set of batteries, even under the most trying conditions. 
NOTE: The Apex MMIITXBC battery charger can be operated also from a 12VDC 
supply, such as a single care battery or a 12V-vehicle system. This provides one more 
alternative to the use of a generator, where there are no electric power outlets available.

2. THE RECEIVER

2. l. INSTALLATION AND CARRYING INSTRUCTIONS

2.1.1. The proper way to put on the receiver console is with the carrying strap passing 
under the left armpit and over the right shoulder, or vice-versa. This permits daylong 
carrying without undue strain on the neck.

2.1.2. For short trips, such as from station to station in "easy" terrain, it is easiest to 
leave the receiver in its front-mounted position with a steadying hand on the lower part of 
one of the antenna rods. For long trips, such as between line, or between stations in 
"difficult" terrain, it is best to slide the receiver unit into a side-held position, with a 
steadying hand on one of the antenna rods. The single shoulder strap makes for an easy 
change in position of the receiver unit. Additional carrying hints for extremely rough 
terrain are given in section 4.5.

2.1.3. Before starting in motion, the receiver operator should hold the reference cable 
firmly in one hand for the same reasons given in section El .3.

2.2. BATTERY TEST

2.2.1. The batteries are tested with the receiver "On" and the "Mode" switch first in the 
"Batt Te3t^" position, and secondly in the "Batt Test" position. If the tilt meter needle



does not rise well above the low end of the "BattOK" seale for either one of these tests. 
then the "low" batteries should be replaced.

2.2.2. If the "low" batteries are not replaced, they will very soon reach a point of 
depletion, where the "In-phase" and the "Out-of-pha.se" needles will "pin" off the fine 
scale in opposite directions, even with the transmitter off. At this point, the batter) test 
will be misleading because it will indicate that the batteries are fully charged. However, 
if very large, constant in-phase and out-of-phase readings of opposite sing, e.g. -8007o in- 
phase and +65 0/o out-of-phase. are obtained for more than one station, a bad bank of 
batteries should be suspected - regardless of the indication of the test.

2.3 TAKING READINGS

Cable - Link Modes

2.3.1. The "Frequency" switch is turned to the desired position 222, 444, 888, 1777, or 
3555 Hz. The "mode" switch is turned to the desired position - "Max" (horizontal loop), 
"Min" (minimum coupled). The "Separation" switch is turned to the appropriate distance 
position — 25, 50, 100, 150,200, or 250M, for example. The transmitter operator is told 
the desired frequency of operation and the coil tilt via the intercom. The "On/Off switch 
is turned to "On" and the receiver is tilted to the slope determined either from secant 
chaining (see section 5), or from a direct inclinometer sighting.

2.3.2. The "In-Phase" and "Out-of-Phase" meters display the respective components of 
the anomalous field as a percentage of the primary field strength at the receiver. These 
readings will be absolute if the graduated "In-Phase" and "Out-of-Phase" compensator 
controls are locked in their central position, i.e., at the "5.00" mark on the dial, and the 
distance between the coils is correct.

2.3.3. The fine scales - (2007o, O, +20%) are normally in play. When a reading is beyond 
the range of the fine scale, the push-button to the right of the scale is depressed. This 
converts the range of the scale from -20, O, +20 to -100 ( 07o).

2.3.4. Before moving to the next station the receiver operator instructs the transmitter 
operator to switch to "Off. The receiver operator then switches "Off to save batteries, 
and perchance the transmitter operator wishes to communicate with him. There will be 
more on this point in section 2.5.

Vertical Loop Mode

2.3.5. The "mode" switch is turned to "V.L." the "Frequency" switch is turned to the 
desired position, and the "Separation" switch is turned to the appropriate distance 
position. There is no intercom system in this mode. Lungpower, or a pre-arranged time 
schedule, are necessary to co-ordinate the efforts of the receiver and the transmitter 
operators.



2.3.6. The "Tilt" meter is graduated to "07o grade" rather than in "degrees". This means 
that the readings are the tangent of the angle contained by a horizontal plane and the turns 
of" the receiver "at null", multiplied by 100. This is a close approximation to the vertical 
in-phase component of the secondary field, as a percentage of the primary strength at the 
receiver.

2.3.7. The null position of the receiver is found by observing the "In-Phase" meter. The 
"null" is indicated by a minimum reading on the "In-Phase" meter. The sensitivity of the 
nulling meter can be changed by the "Separation" switch. When this switch is not in the 
same position as the actual coil spacing, tilting the receiver for maximum coupling with 
the transmitter will give a 10007o reading on the "In-Phase" meter, in a neutral area.

With this setting of the "Separation" switch, the 'In-Phase" meter reading at "null" is a 
measure of the 'ellipticity x 1 00' of the total field at the receiver. This is a first order 
approximation of the out-of-phase component of the secondary field along the axis of the 
receiving coil, as a percentage of the primary field strength at the receiver. However, the 
polarity of the out-of-phase component cannot be determined in this mode of operation. 
All values are positive.
Under "noisy" conditions, the "In-Phase" meter time constant becomes longer, and the 
"nulls" are more time-consuming to obtain.

Auxiliary Mode

2.3.8. The "Mode" switch is turned to "AUX" for this mode. In this mode, the turns of 
the transmitter are held horizontal, while those of the receiver are tilted about the vertical 
for "null". When used in-line, this mode is akin to the min-coupled mode, without cable 
link.

2.4. CALIBRATION AND PHASE MIXING TESTS

2.4.1. It is a good practice to check the calibration and the amount of phase mixing on 
the receiver each day. It is recommended to do this upon starting in the morning, round 
mid-day and upon finishing in the evening. The procedure is to move the "In-Phase" 
potentiometer 5 turns clockwise, or counter-clockwise, for each frequency in use and to 
note the in-phase and out-of-phase readings before and after the move. A typical 
example could be:

IN-PHASE OUT-OF-PHASE
Before -407o -207o
After +45% -37407o

2.4.2. Ideally, the in-phase reading should change by SO^o for 5 turns, and the out-of- 
phase not at all during this test. The fact that this is not always the case can be of 
assistance in interpreting the results. Precautions should be taken to lock the 
potentiometer control in its central position (5.00) after this test.



2.4.3. Phase mixing in the extent of l "/o to 2Vo out-of-phase per 50 07o change in the in- 
phase will not cause serious interpretalional errors. However, a large amount of phase 
mixing could affect the interpretation more seriously, and it should he removed before 
proceeding with the survey.

The procedure is first to remove the outer can of the receiver, as for changing the 
batteries. The removal of the outer can will expose a slot in the side panel, under the case 
of the left antenna rod. The numbers 35, 17, 8. 4, and 2 under this slot are abbreviations 
of the five system frequencies. A jeweler's screwdriver is inserted to turn the appropriate 
frequency potentiometer until the out-of-phase reading, following the 5-turn 50 07o in- 
phase change, is the same as it was before the change.
2.4.4. Should it not be convenient to remove the phase mixing as just described, 
corrections to the readings can be made as follows: If the phase mixing tests show a 
change of -707o out-of-phase for a calibration change of +50% in-phase, then it would 
follow automatically with this equipment that there would be a +7% in-phase change for 
a change of 4-5007o out-of-phase. So, an anomalous reading, which appeared to be -4007o 
in-phase and -6007o out-of-phase, would be in error by the fact that the in-phase reading 
would be pushed in the negative direction by the anomalously negative out-of-phase 
reading, while the out-of-phase reading would be pushed in the positive direction by the 
anomalously negative in-phase reading. So the true in-phase reading would be -4007o 
-t-(60750) x7(K^32 07o approximately, and the true out-of-phase reading would be -6007o- 
(40/50) \^%=65% approximately. Corrections of this magnitude affect the depth and 
conductivity - thickness estimates.

2.4.5. If the level of phase mixing is not kept small, then the topographic gradient will 
be reflected in the out-of-phase reading, when working on secant-chained lines. This 
point will be elaborated upon further in subsection 5.15.

2.5. RECEIVER INTERCOM SYSTEM

2.5.1. The receiver operator can reached the transmitter operator at any time, as long as 
the reference cable is connected. He simply presses the "PTT" switch and talks, releasing 
it when the time comes to listen.

2.5.2. The receiver operator will only be able to hear the transmitter operator when the 
receiver "On/Off switch is in the "Off position. Nonetheless, the receiver operator will 
be aware of attempts to reach him, when the "On/Off switch is in the "On" position, as 
described in sub-section 1.4.1. It would be more convenient to be able to receive the 
transmitter operator's spoken word at all times. But, there area reasons for not making 
this possible, which relate to eliminating "stray coupling" and interference effects from 
the readings.

2.6. TILT CONTROL AND MEASUREMENT

2.6.1. A tilt sensitive device inside the receiver is electrically linked to the tiltmeter, 
which is mounted in the most convenient position for viewing. The device is only



sensitive to tilting in the direction perpendicular to the long dimension of the "Tilt" 
meter.

2.6.2. When the "Mode" switch is in the "Max" or the "V.L." position, the "Tilt" meter 
scale references the turns of the receiving coils to a hori/.ontal plane. When the "Mode" 
switch is in the "Min" of the "Aux" position, the tiltmeter scale references the turns of the 
receiving coil lo a vertical plane.

2.6.2. '['he "Tilt" meter scale is graduated in ""/o grade". The reason for using unit, 
rather that the conventional "degree", will become more apparent in Section 5, which 
deals with secant line chaining. In brief, the use of the 07o grade unit permits the direct 
calculation of a topographic profile from the chaining notes. Furthermore, the mean 
slope between the two coils can be calculated directly by summing and averaging the 
slope values over the number of station intervals between the coils, when working in 07o 
grade. This cannot be done directly when working in degrees — except for small values. 
For example, a rise of 10007o grade (45 0 ) over one station interval, followed by a rise of 
007o grade (O 0 ) over the next station interval, would give an average of (10007(^0 07oy2 ^ 
5007o grade (26 - 6 0 ). A simple arithmetic average of 45 0 and O 0 slopes is 22.5 0 , which is 
4.l 0 less than the true average. The significance of working in 07o grade rather than in 
degrees in the vertical loop mode has already been described in sub-section 2.3.6.

2.6.4. For the Max-coupled mode, the receiver unit is suspended in front of the operator 
as per section 2.1.2., with its antenna rods pointing upwards. The final adjustment to the 
tilting is made with one or two hands on the lower part of the antenna rod(s), or on the 
side(s) of the carrying case.

2.6.5. For the Min-coupled mode, the receiver carrying case is held on each side and the 
entire ensemble is raised, so that the antenna rods point backwards over the shoulders. 
Final tilting adjustments are made from this position. The single carrying strap slides 
easily across the shoulders when making the mode change.

2.6.6. For the vertical loop mode, the receiver unit can be held as in 2.6.4. However, the 
operator must then face perpendicular to the line joining himself to the transmitter, before 
tilting the receiver back and forth for a signal null, or a minimum. As stated in section 
2.3.7., the latter position is indicated by a minimum reading on the "In-phase" meter. 
The operator may choose to hold the receiver otherwise for the vertical-loop mode, but he 
must always bear in mind that the tilt-sensitive device only "works" when the coil is 
tilted in a direction perpendicular to the long dimension of the "Tilt" meter scale.

2.7. BATTERIES

2.7.1. The receiver is powered by four small 9-volt radio batteries (NEDA 1604A or 
1604). For cold weather operation, the alkaline type, Mallory MN-1604 or Eveready No. 
552 is mandatory. For warm weather operation either the carbon-zinc or the alkaline the 
can be used. The batteries are paired electrically into two separate 18-volt banks, one for 
the negative voltage and the other for the positive.



2.7.2. The battery life depends on the ambient temperature and on the amount of "on" 
time. A set of new alkaline batteries will last for at least two clays of very cold weather 
operation and for two weeks of warm weather operation. Carbon-zinc batteries will not 
last for a full day of operation in cold weather, sometimes not even for fifteen minutes of 
operation in temperatures below -20 0 C. however, they will last a few days in warm 
weather.

2.7.3. The outer case of the receiver console must be removed in order to replace the 
batteries.

2.8 RECEIVER WARNING LIGHTS

2.8.1. The "S" (signal) light indicates when the noise signals received by the antenna 
coils are strong enough to affect the validity of the readings. If the light flickers the odd 
time, the readings will be quite valid. If it goes on steadily, or near-steadily, the readings 
will be invalid. This usually only happens very near to a powerline.

2.8.2. The "R" (reference) light lights up when no reference signal is arriving at the 
receiver. This can be due to a break or a short circuit in the reference cable, to a non- 
functioning transmitter, or to the transmitter operator trying to use the intercom system 
during the transmitting cycle. It may be noticed, when working near dusk that the 
reference light glows very dimly, especially at the lowest frequency. This is normal. 
Only a bright light signifies trouble during the transmitting cycle. The odd quick flash of 
the reference light can be caused by external noise sources, but this will not affect the 
readings. Occasionally, water plus dirt in the reference cable connectors may cause he 
light to come on, particularly when using the higher frequencies. If this is suspected then 
the connectors should be cleaned with a small brush.

2.8.3. Both the "S" and "R" lights are sheltered from bright daylight by the protruding 
upper housing of the "Out-of-Phase" meter and the operators 1 body. This position of the 
light makes it easier to determine if they are illuminated on a bright day. At the same 
time, it can lead to their being obstructed by a bulky coat. For this reason, the operator 
should tuck in the pucker from time to time.

2.8.4. It will be found sometimes that the "In-Phase" and "Out-of-Phase" meter needles 
are quite "active" with little or no visible flashing of the "S" light. This is particularly the 
case when working at 222 Hz with large coil spacings in areas of strong power line or 
spheric noise. Nonetheless, as long as the "S" light is essentially off, a good reading can 
be obtained by averaging the needle fluctuations. By way of demonstrating the point, a 
chart recording of the fluctuations of one of the meter needles about the "O" background 
level is shown for a very noisy area.



Patterns ol'ln-Phasc and Qut-ol'-Phasc Meter Needles 
In noisy Environment for a Coil Spacing of 200 Meters (MaxMinll;

222! I/ 44411/ 888H/ 1777I1/ 3555! l/.

} — rT-.f--.L-

Time: 4 seconds per division

Clearly, an experienced operator would be able to make an accurate average C+1%) of the 
needle fluctuations at all frequencies even under such noisy conditions. However, more 
time would be required at 222Hz than at the other frequencies.

3. POTENTIAL PROBLEM AREAS NOT COVERED IN THE PRECEEDING 
SECTIONS

3.1 HUMIDITY IN THE RECEIVER CONSOLE

Although the receiver circuit boards have a protective coating, persistently high humidity 
levels in the receiver console can lead to invalid readings. When working under 
prolonged humid or wet conditions, the outer cover of the receiver should be removed 
every evening, and the unit should be suspended for two or three hours above a gentle 
heat source, such as a gasoline lantern. Care should be taken not to overheat the 
components.

3.2. HUMIDITY IN THE TRANSMITTER CONSOLE

Although the transmitter circuitry is less affected by humidity than the receiver is, it is 
advisable to remove the outer case, and to treat the transmitter console in the same 
manner as the receiver.

3.3 HUMIDITY IN THE METERS

Humidity in the meters is usually concurrent with humidity in the consoles. It can cause 
the meter needles to stick against their stops. This will necessitate tapping the meters to 
free the needles. This problem will depart with the drying of the console; although a little 
more drying time may be required for the meters.
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3.4. STATIC CHARGE ON THH METER COVERS

Under extremely dry conditions, hot or cold, the meter covers can take on a static charge 
if brushed by a sleeve or glove etc. This will be apparent to the operator, if he is 
watching the meters closely over the entire "On to Off interval. Such a charge can 
seriously affect the readings, and it should be bled ofThy either breathing on the cover, or 
by running a damp finger across it.

3.5 SOLIDLY STUCK METER NEEDLES

A sharp knock at a given moment such as can happen during transportation, can cause a 
meter needle to stick firmly somewhere along the scale. It can usually be freed by a 
persuasive tapping in different directions around the meter.

3.6 DAMAGE TO CABLE AND CONNECTORS

3.6. l Cable and connector damage can result from winding up the reference cables with 
the loose end unattended. A sudden snagging of the connector or safety ring will 
eventually take its till. A more serious problem as far as the cable itself is concerned, is 
its propensity to self-twist in any area where slack develops. This propensity to self-twist 
increases with time, unless the cable is untwisted occasionally. If the twist is loose, it 
will "pop" open when a little tension is applied to the cable. However, if the twist has 
become tight, it will not "pop" open under tension. The cable tightens further onto itself, 
and eventually it starts to cut itself. With this sort of action the life of the cable will be 
very short.

3.6.2. Collecting an armlength of cable at a time, and letting it dangle freely while the 
next armlength is brought in, will result in many self-twisted sections. In the latter case, 
appreciable time will be required to untwist the cable manually when paying it out the 
next day. If not, the "end" of the cable will be close at hand.

3.6.3. To prevent self-twisting, the cable should be collected in a figure "8" around the 
elbows, then it should be tied immediately at each end and in the centre of the figure "8" 
with lampwick, cord, or flagging. No twists will occur when unwinding a figure "8", if 
there is always a little forward motion with each loop paid out.

3.6.4. If, during the course of normal operation, the propensity to self-twist tightly 
becomes evident when a little slack develops at either end, then the operator(s) should 
take a minute to disconnect and untwist the cable. A thorough untwisting will last for the 
duration of the day, or longer.

3.6.5. Cable and connector damage can be repaired in the field with a sharp knife, a roll 
of tape, and a few spare parts. A bad section of cable can be cut out and the good ends 
spliced and taped together without the benefit of solder. A protective knot below the 
splice will keep it from pulling apart. Such a knot will not impair normal operation, if
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near the end of the cable. A break inside the connector can be handled by splicing in a 
spare connector with a presoldered length of cable.
In splicing, care should be taken not to reverse the colour-coded conductors. A safety 
eye can be inserted quite readily in the Held.

3.7 Rl'CF.IVl-R IN CI.OSH PROXIMITY TO A n.UCTUATINC] TRANSMITTER

3.7.1. Care should be taken not to switch the transmitter on if the receiver is within 10 
feet of the transmitting coil
Failure to observe this precaution may result in damaged protection diodes and input 
capacitors in the receiver and subsequent chargeable service work. Of course, the 
damage will not occur if the receiver and transmitter are on different frequencies. It is 
therefore a good practice for the receiver operator to switch to another frequency after the 
last reading of the day and before approaching the transmitter.

3.8 STRAY COUPLING EFFECTS

3.8.1. Through the use of balanced circuitry, the MaxMin II is essentially free of stray- 
coupling effects between the transmitter and the receiver. However, there is still a danger 
of small spurious readings when working with large cable lengths and high frequencies in 
wet uneven terrain, i.e. of varying topographic or varying overburden thickness. These 
spurious readings can be avoided if the receiver operator does not tough any metallic 
parts of the console, or the upper part of the antenna rods, during the course of the 
readings. Following these instructions is particularly important if the receiver operator's 
feet are wet.

3.8.2. Connectors which become wet between the pins and the housing, such as might 
happen if dragged across an open swamp, can also lead to spurious readings at large cable 
lengths and high frequencies. A quick drying with a handkerchief, or shirttail will 
obviate such problems.

3.9. OPERATING IN THE MIN-COUPLED MODE

3.9.1. Small errors in the coil tilts do not affect the max-coupled readings. However, 
they do affect the min-coupled readings. For this reason, care must be taken with the 
"Tilt" meter readings, when operating in the in-coupled mode. One method of getting 
consistent tilt control in the latter mode is to bring the "Tilt" meter needles to their final 
position always from the same direction. This procedure will make consistent the small 
errors due to friction in the tilt-sensitive devices.

3.9.2. In flat terrain, the min-coupled mode can be operated more quickly by the use of 
bubble levels at both ends. The transmitter is already set up for such operation with its 
built-in bull's eye bubble. With the receiver, an easy solution is to tape a small line-level 
(available in any hardware store) just above the base of one of the antenna rods.



3.10 OPERATING IN TERRAIN CONTAINING SWAMPS, CREEKS AND 
RIVERS

3.10.1. Open swamps or creeks need not destroy the continuity of a profile. It is often 
possible to ford such obstacles by moving sideways with the cable to a passable area, 
then (licking the cable back in line. Another method is to attach weight to the end of the 
cable and to pitch it across the open water, catching up to it after making a detour. The 
trailing end of the cable is later dragged across the same open water. After such an 
operation, the instructions of sub-section 3.8.2. should be carried out.

3.10.2. A wide river traversing a property need not destroy the continuity of a profile, if it 
is possible to bring a boat to the river. The boat is used t ferry each operator in turn 
across the river. In this way. a continuous profile can be had, generally without missing 
more than one station in the line.
However, this system is most practicable with a third man on the crew. When not acting 
as boat captain, he can become chief data recorder, making for a very efficient operation.

4. OPERATING IN ROUGH TERRAIN 

Cable - Linked Methods

4.1. The method of operating in rough terrain depends on the desired in-phase noise 
level. To get the maximum search-depth capability out of the system when looking for 
"good" bedrock conductors, it is necessary to have low in-phase noise. To have low in- 
phase noise, it is necessary to secant chain lines. The method of secant chaining as 
described in section 5.

4.2. One result of secant chaining is that all stations are equally spaced on the 
horizontal plane. As a result, the distance between the coils changes as the mean-slope 
changes. It is always greater than the nominal coil spacing; so cables considerably longer 
than the nominal length are required in rough terrain. The length of cable required can 
vary from being a little more than the nominal coil spacing to very much more, as the 
mean-slope steepens.

4.3. A satisfactory way to handle widely varying slopes in to use the next longer cable 
than horizontal distance between the coils. In other words, if a nominal 500 feet or 600 
feet coil spacing is desired, then 600 feet or 800 feet cables, respectively should be used. 
With a lightweight winder, it is easy to take or pay out cables as the need arises. A 
sketch of a very satisfactory winder is shown below. It is economical to make and easy 
to use. It can be used to collect the cable at the end of the day. It is easy to carry in a 
packsack, with or without cable.

- Q - 50 '\ 3/4" plywood

OD
005

O

' All dimensions in meters



4.4. In rough terrain, it is desirable to have a three-man crew. The third man should be 
at the leading end of the cable in choppy terrain and on long up-slopes. He should be at 
the trailing end on ling steep down-slopes. When at the leading end, he would look after 
the winder and pull, or help to pull the cable. Under very difficult climbing conditions, it 
works out well for the leading coil operator to disconnect the cable and to move 
independently of the winder operator between stations. The winder operator can quickly 
collect 6 to 10 feet lead between himself and the leading coil and climb toward the next 
station. This is more practicable if the receiver is leading, because he is less encumbered 
that the transmitter operator.

4.5. The trailing operator may find it preferable to disconnect the cable between 
stations when faced with a particularly "tricky" climb. It is preferable that he holds the 
loose end as much as possible, letting it go only when he needs both hands for climbing. 
Should the cable snag ahead of him, he will be able to free it, when he catches up.

4.6. For very steep climbs with the receiver, it is preferable for the operator to slide it 
completely around to his back, using a steadying strap around his waist to keep it from 
swinging out when he leans sideways. A piece of lampwick passing loosely around the 
waist from one side of the carrying case to the other has been found to be a very 
satisfactory strap. It slides easily as the operator changes the position of the receiver.

4.7. For steep climbs with the transmitter, it is preferable to hang the coil from one 
shoulder. This frees both hands. From time to time, the climbing may be difficult 
enough to warrant disconnecting and handling the coil separately.

4.8. When operating on long steep down-slopes, one man can handle both the coil and 
the winder at the leading end, because virtually no pulling force is required. The force of 
gravity and the low-friction properties of the cable make it self propelling down steep 
slopes. The receiver operator, with fewer initial encumbrances than the transmitter 
operator, is best suited to handle the winder at the leading end of the cable.

4.9. At the trailing end of the cable, there is some danger of the equipment operator 
being jerked forward when in difficult places, in spite of the presence of an intercom 
system. This is especially true for the transmitter operator, because he is more 
encumbered than the receiver operator. The third man can stay just ahead of the 
equipment operator, restraining the cable and helping the equipment operator as he sees 
fit. Alternatively, the third man can disconnect and take full responsibility for the end of 
the cable, leaving the equipment operator completely free to find his own way down. 
Looking after the free end of the cable is a responsible job. The third man needs to let it 
get away only once to understand fully the meaning of this statement.
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4.10. There are many variations on the hasie themes just outlined. For instance, in 
going from a steep down-slope to a flat are, the third man can transform from chief cable 
engineer to chief data recorder, in order to give the operation maximum efficiency.

4.1 1. When working on consistently steep (^40"o grade) secant chained slopes, it will 
he found that the in-phase readings are beyond the negative end of the line scale. To 
enjoy the added precision of reading on the fine scale and to avoid the nuisance factor of 
using the "l00"o IP Range" button for every reading, the "In-Phase" potentiometer can be 
moved from its normal position of 5.00 to 7.00 or 7.50. This move will make the in- 
phase level 20 or l^/o more positive, putting the majority of the readings on the fine 
scale. Of course, this level change will have to be taken into account when plotting the 
results.

Vertical Loop Method

4.12. It is inherently difficult to get noise-free vertical loop results in rough terrain. 
Aligning the transmitter on the receiver operator's voice can lead to large misorientation 
errors due to reflections of the voice from topographic features. The use of an orientation 
board on a cut grid holds some potential for clean data. However, it will not necessarily 
improve the situation much, unless the location and direction of the lines, and the exact 
location of the stations along the lines, are known in advance. This, of course, is only 
possible from complete secant chaining of the grid. This method of chaining is described 
in the next section.

5. SECANT CHAINING AND SUBSEQUENT DATA REDUCTION

5.1. The secant method of chaining has been devised for acquired clean in-phase data 
in choppy and mountainous terrain, i.e. in terrain where marks on a taut cable will no 
longer serve as a guide to an accurate coil spacing. Secant chaining is done with a 
Suunto PM5/SPC inclinometer, which has a ""/o grade" and a "Modified Secant" scale 
(secant x 100) — hereafter called the "Secant" scale. The latter scale states the number of 
units along a slope per 100 units of horizontal distance. The "'/'ograde" scale is visible 
simultaneously with the "Secant", and it sites the number of units along the vertical per 
100 units of horizontal distance. Other features of this inclinometer are that it is very 
small, single-hand-held, self-leveling, and oil-damped, with an optically magnifying 
scale.

5.2. The Suunto inclinometer is not a precision instrument in the sense of a surveyor's 
level. The true "zero" position is usually within VM grade of "zero" on the scale, but 
each operator introduces his own bias to the instrument. This bias relates to 
superimposing the horizontal reading line, seen with one eye, onto an object seen with the 
other eye. Even with both eyes on the same horizontal plane, superimposition errors still 
occur. These errors vary from person to person.



It has been found that the cumulative error is generally in the positive direction at the rate 
of '/z to l unit per 100. In the light of this, any inclinometer operator using one of these 
inclinometers for the first lime should make a reversed - position shot on his chaining 
partner over the distance of a station interval. With this, the inclinometer operator will 
know whether or not he should he aiming above or below the equi-height mark on his 
chaining partner.

5.3. The specific procedure in the secant method of chaining depends upon the desired 
end result. For an accurate MaxMin II survey, it is only necessary to secant chain along 
the traverse lines. If an accurate plan of the grid with topo contours is desired, then it is 
necessary to secant chain between the ends of the lines. No specifics will be given here 
on making topographic contour maps from chaining data, other than to say that the 
chaining must be done in closed loops and accumulated errors corrected back through the 
loops. In fact, the procedure is akin to that for a controlled magnetic or gravimetric 
survey, except that corrections are pro rated by distance rather than time.

5.4. The accuracy of the MaxMin in-phase results depend upon the accuracy of the 
chaining along the traverse lines; whereas, the accuracy of the grid plan depends also on 
the accuracy of the chaining between the ends of the lines. A random chaining error of 
percent or two will have a perceptible effect on the MaxMin II in-phase results, whereas 
it will not on the grid picture. So, the chaining along the traverse lines must be quite 
accurate while the chaining between them can be less accurate. In fact, cut lines are not 
required for chaining between traverse lines. With a good compass course, it is easy to 
keep the chain reasonable straight. However, the inclinometer operator does require a 
line of sight to his helper on the chain.

5.5. A good compass course between the ends of the traverse lines will permit back- 
chaining without large misclosures at the other end of the line. In fact, misclosures of 
greater that one meter will not be due to deficiencies in the secant chaining method but to 
errors in the course followed between the lines. Nonetheless, misclosures at the end of a 
line — or in the center, if the baseline is located there — need not be a cause for 
subsequent mapping problems, if shown in plan as they occur in the field. As far as 
accurate MaxMin II data is concerned, it is only necessary to know the horizontal-plane 
position and the elevation of each station along the traverse line.

5.6. A practical example of using the Suunto PM5/SPC inclinometer follows: The 
inclinometer operator sighting on his helper up a slope read "105" on the "Secant" scale. 
This means that he should pay out 1.05 times the desired chaining interval. If this 
interval is 100 feet, he should simple pay out 105 feet of chain. He holds the "105" mark 
vertically above the bottom of the picket at which he is standing, while the helper puts in 
his picket vertically below the "O" mark on the chain. The picket should be driven well 
or there's little point to this type of chaining. While the helper is writing co-ordinate 
information on the picket, the inclinometer operator records in his notebook both the 
secant reading and the corresponding 07o grade reading C+32).
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In this way there is no "dead" time and the chaining goes quickly. Recording each secant 
reading may appear redundant after it has been applied to the chain. However, a quick 
visual check of the tow recorded readings in the hook, against a reference "secant-% 
grade" table is shown below:

Secant: "oCirade________Secant:____"()Gradi
100
100 1/2
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

0
10
14
20
24 1/2
28 1/2
32
35
38
41
43 1/2
46
48 1/2
50 1/2
52 1/2
55
57
59
61

1 18
119
120
122
124
126
128
130
132
134
136
138
140
142
144
146
148
150

63
64 1/2
66 1/2
69
73
77
80
83
86
89
92
95
98
101
104
107
109
112

5.7. During the distance measurement, the chain is always held parallel to the slope, 
e.g. head-to-head, waist-to-waist, hip-to-hip, at a constant tension. On steep slopes, a 
piece of talus dropped from the mark on the chain will improve the precision of the 
measurement on the ground.

5.8. Where obstructions in the line impede a full 100 feet measurement with the chain, 
then only a fraction of the secant value seen on the inclinometer scale should be given on 
the chain. Suppose for instance, that the operator at the "O" end of the chain can only get 
'/i of the way to his next position before passing out of sight, and at this time the secant 
scale reads ""105"; then, the trailing operator should hold the chain at "105 x 0.75 = 
78.8", making for an exact 75 feet (horizontal) shot. The corresponding 07o grade value 
(i.e. H-32) seen on the inclinometer scale is recorded directly into the book, as well as the 
horizontal distance of the shot. Then an additional 25 feet horizontal must be chained 
from the 75 feet mark to reach the next station. If for this step the secant reading is "108" 
for instance, then the trailing operator should hold the chain at "108 x 0.25=27", making 
for an exact 25 feet horizontal shot. The corresponding "/o grade value (-41) is recorded 
together with the distance in the notebook.

5.9. If when backchaining to the base line, the final shot from picket 1+00 (N,S,E, or 
W) to the base line picket is on a slope, then an inverse calculation is required to get the
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horizontal distance to the base line. For example, if the distance on the chain is 128.5 
feel, and the inclinometer shows secant and 07o grade values of 107 and -38 respectively, 
then the true hori/ontal distance is given by the expression 128.5/1.07 = 120 feet, and the 
elevation difference is given by the expression -38 x 1.2 = 46 feet. Of course, the 
foregoing calculations are only necessary when closing a chaining loop at the base line. 
When chaining past the base line, it is best to continue the chaining from the "O" picket 
and not the base picket, so that all stations are 100 feet apart. Although the base line 
picket would not be used during 1-M coverage in a situation like this, it is a good practice 
to note its location on the way by. With this, the stations on the line can be accurately- 
plotted with respect to the base line.

5.10. In the metric system, there are usually 25 meters horizontally between stations, 
which means that an extra calculation must be made on the inclinometer data. One way 
round this is to subdivide 25 meters of distance on the chain into 100 equal parts 
numbered l to 100. So, a 50 meter chain would be subdivided into 200 equal parts 
number l to 200. With this, the inclinometer is used directly, and the operator turns grey 
less rapidly.

5.11 The most efficient way to reduce the chaining notes is to calculate first the 
topographic elevations form the "/o grade values. To start with, a quick perusal should 
first be made through the notes for all chaining intervals of other than 100 feet before any 
other calculations are made. For instance, the +S2 Se -41 07o grade figures of sub-section 
5.8, would convert to -t-24 fa 10 feet over the 75 feet and the 25 feet horizontal distances 
of the two shots. Of course, when the shots are a full 100 feet, the 07o grade figure is the 
vertical distance between stations in feet, and the "/o grade can be used without 
conversion.

5.12. It is an easy matter to derive the mean slope between the coils from the topo 
elevations. If a nominal coil spacing of 600 feet is to be used, then the elevation 
difference between stations 600 feet apart is divided by "6". For instance if the leading 
coil in the procession is at station 6+OON on a line while the trailing coil is at the base 
line station, and the elevation of station 6+OON is 54 feet while that of the base line 
station is 100 feet, then the mean slope between the coils is given by the expression (54 - 
100)76 ^8 07o grade.

5.13. If due to a back chaining error, the distance between the base line and station 
1+00 (N,S,E, or W) is 120 feet — and the chaining has been continued to the other side of 
the base line from the base line picket rather than the "O" picket — then the distance 
between the coils will be 620 feet when they are straddling the chain error. This distance 
will have to be taken into account when calculating the mean slope between coils, and 
also in correcting for the large-coil-spacing error. The calculation for the mean slope in 
the above becomes (54 - 100) 76.2 = -7 07o grade.

5.14. The initial correction is required for the in-phase reading, for the slope of-707o and 
the 620 feet horizontal distance between the coils, are +0.5 and +9.5%, respectively. 
These values are taken from the correction table on the following page.
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5.15. An additional correction is required for the in-phase and out-of-phase readings, 
but it is only of consequence if an anomaly is present. This correction is in the form of a 
multiplication factor, which can be found in the table on the next page. The 
multiplication factors, for the slope of -707o grade and the 620 feet horizontal distance 
between the coils, are x 1.007 and x 1.103, respectively.

5.16. The widely varying in-phase readings, associated with a widely varying secant 
chained slope, will reflect in the out-of-phase reading, if there is appreciable phase 
mixing in the system. This of course can be corrected arithmetically. But, it's much less 
time consuming to open the receiver can and remove the problem as per subsection 2.4.3, 
than to correct the phase mixing errors.
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Declaration of Assessment Work 
Performed on Mining Land
,,.?.. .v*i*V . -- ' ••'* i - ; " - 

Mining Ad, Subwctlon 65(2) ami 6*O), H.8.O. 1*90
Assessment RJes Research imaging

subsections 65(2) and 66(3) of the Mining Act. Under section 8 of the 
••lew the assessment work and correspond with the mining land holder, 
ecorder, Ministry of Northern Development and Mines, 6th Floor,

52B09NW2008 2.18737 HAINES 900

Instructions: - For work performed on Crown Lands before recording a claim, use form 
- Please type or print in ink.

1. Recorded holder(s) (Attach a list if necessary)

2. Type of work performed: Check ( s ) and report on only ONE of the following groups for this declaration.

rr-i/Geotechnical: prospecting, surveys,
assays and work under section 18 (regs) D Physical: drilling, stripping, 

trenching and associated assays Rehabilitation

Work Type

Lirvj t.
sic/vL S^&^Ly-i

Dates Work v ^v^OlO, T r\i O/. QA 
Performed From 0| ,O3- V t? To Ol t^t. ^?fcj

Day | Month Year Day Month Year

Global Positioning System Data (if available) Township/Area 

T//H ̂  ̂ -^ ' ^*"' f^
M or G-Plan Number

G 667-

Office Use

Commodity

Total $ Value of "fy * f , /^ 
Work Claimed y^r/V^

NTS Reference

Mining Division li, J **v//^X^H ,
Resident Geologist ' ^y . fl/X ' 
District ^}jLt~^fjU/

Please remember to: - obtain a work permit from the Ministry of Natural Resources as required;
- provide proper notice to surface rights holders before starting work;
- complete and attach a Statement of Costs, form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two copies of your technical report.

3. Person or companies who prepared the technical report (Attach a list if necessary)
Name ^^ , 

GxU^k.OA-Nj C?tO/^ c^)^ j^ ^ t C^5,
Address 1 ^~\

1 01 6 ki T\{\Jrr (i.R **"^ /HV^Sl ^/V rV/3^3
Name l

Address

'Jame

Acltlress

Telephone Number

807- ^23 ~ "5990
Fax Number

#09- 633- 2-33sfT
Telephone Number

Fax Number

Telephone Number f HbUEI VF(V

Fax Number , , ,- li,' \\
AUG 2 4 1398 \ ̂

GEOSCIErVCF ASSESSMENT 
OfFICE

4 Certification by Recorded Holder or Agent

l ^^.__._ , do hereby certify that l have personal knowledge of the facts set
(Pnnl fjahie)

; 'Mth in this Declaration of Assessment Work having caused the work to bp performer! or wi!nr-r,sed the sa'iio during 
j' aHer its comp!'-V''.n -md, lo the- best of my knowledge, the annexed report is true.

feiepho.'it' rjumber

- 6



a, t ^,5. Work to be recorded and distributed. Work can only De asiiyneu iu oa.mo
the mining land where work was performed, at the time work was performed. A map showing the contiguous link
must accompany this form. s n siM* ft KM/. , , s /

Mining 
work wa 
mining 1 
column 
indicate*

eg

eg

eg
j

2

3

4

5

6

7

e

9

10

11
12

13

14

15

Claim Number. Or it
s done on other eligible 
and, show in this 
the location number 
j on the claim map.

TB 7827

1234567

,^— ,-x 1234568

/O O 9 OO fi)

100 0)00*)

l oo 5^/0
l S-/ -^ C* f ̂ ^

\ 00*5 o l tp

Number of Claim 
Units. For other
mining land, list 
hectares.

16 ha

12

2

/L

' 1
.1
(o

1

Column Totals

Value of work 
performed on this
claim or other 
mining land.

S26, 825

0

S 8, 892

TOO

looo

ff*~ l f j

4)L/^

Value of work 
applied to this 
claim.

N/A

$24,000

l 4,000

13-00

1 3-00

.^vX/^O^3Q '^j" *-*"^

5*J?i

4/V2)

Value of work 
assigned to other 
mining claims.

S24,000

0

0

i^JV3 C^*.
l/^^^^fjfi '

Bank. Value of work 
to be distributed 
at a future date.

S2.825

0

$4,892

7~

h

m

^ L/v^ouc^ , do hereby certify that the above work credits are eligible under
(Print Full Name)

subsection 7 (1) of the Assessment Work Regulation 6/96 for assignment to contiguous claims or for application to

the claim where the work was done.
Date

OS.
6. Instructions for cutting back credits that are not approved.

Some of the credits claimed in this declaration may be cut back. Please check ( ^ ) in the boxes below to show how

you wish to prioritize the deletion of credits:

G 1. Credits are to be c'.it back from the Bank first, followed by option 2 or 3 or 4 as indicated. 

D 2. Credits are to be cut back starting with the claims listed last, working backwards; or 

D 3. Credits are to be cut back equally over all claims listed in this declaration; or 

d 4. Credits are to be cut back as prioritized on the attached appendix or as follows (describe):

RECEIVED^

Note: If you have not indicated how your credits are to be deleted, credits will be 
followed by option number 2 if necessary.

AUG2U993
GEOSCIENCE ASSESSMENT

it harl Rank fir st,

For Office Use Only
Received Sump

AU6 2 O 193S

Deemed Approved Date

Date App'oved

Approved tot Recording by Mining Rucordct

Date Notification Sent

0241 (d.'i'Jti)



Ontario Ministry of
Northern Development
and Mines

Statement of Costs 
for Assessment Credit

Transaction Number (office use)

Personal information collected on this form is obtained under the authority of subsection 6(1) of the Assessment Work Regulation 6/96. Under 
section 8 of the Mining Act, the information is a public record. This information will be used to review the assessment work and correspond with 
the mining land holder Questions about this collection should be directed to the Chief Mining Recorder, Ministry of Northern Development and 
Mines, 6th Floor, 933 Ramsey Lake Road, Sudbury, Ontario, P3E 6B5.

Work Type

i -J AJ *^.~ c" ([jl/iKj (^

flAA^/vj^rhc Suevcy
/Y)** tfU '
1 V^/OoC l OjejA-jrT7AO t

Units of Work
Depending on the type of work, list the number 
of hours/days worked, metres of drilling, kilo 
metres of grid line, number of samples, etc.

4,^5- t/A

v, is k™

7* cUv/A

Associated Costs (e.a. supplies, mobilization and demobilization).

'in&^^/p /LsIT

Transportation Costs

Food and Lodging Costs

'W
^ f)~ ^n*. T-.*-i if — i.

"F

GE

Cost Per Unit 
of work

/9a co
/•V3.'7 '5"

tc~?^*^\ o w
•^JTt3 00

Total Cost

9 /y 8jr
^ O(o^TJTJT

7 o^n .^

68.76-

bU ^|

AUG 2^ 1998 /j;
3SCIEMCE ASSESSMENT

2

1

D ———————

i ; i i i —i

S* K
Calculations of Fill jscoonts:

1. Work filed within two yeafs/of performance is claimed at 100 0Xo of the above Total Value of Assessment Work.
2. If work is filed after two years and up to five years after performance, it can only be claimed at 5007o of the Total 

Value of Assessment Work. If this situation applies to your claims, use the calculation below:

TOTAL VALUE OF ASSESSMENT WORK x 0.50 = Total S value of worked claimed.

Note:
- Work older than 5 years is not eligible for credit.
- A recorded holder may be required to verify expenditures claimed in this statement of costs within 45 days of a
reouert ! v " vnfic~ t; rn a.•'•••'or correction/clarification. If verification and/or correction/clarification is not made, the

Certification verifying costs:

, do hereby certify, that the amounts shown are as accurate as may
(please print full name)

reasonably be determined and the costs were incurred while conducting assessment work on the lands indicated on

the accompanying Declaration of Work form as
(recc'ded holder, agent or slate company position with signing autloriy)

l am authorized

to make this certification.
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Geoscience Assessment Office 
933 Ramsey Lake Road

January 11, 1999 6th Floor
Sudbury, Ontario

ALLEGHENY MINES CORPORATION P3E 6B5
111 Lawton Blvd.
Suite P-3 Telephone: (888) 415-9846
Toronto, Ontario Fax: (877)670-1555
M4V-1Z9

Visit our website at: 
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2.18737

Status 
Subject: Transaction Number(s): W9840.00570 Approval After Notice

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment 
Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in 
Section #6 of the Declaration of Assessment work form.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

If you have any questions regarding this correspondence, please contact Bruce Gates by e-mail at 
bruce.gates@ndm.gov.on.ea or by telephone at (705) 670-5856.

Yours sincerely,

ORIGINAL SIGNED BY
Blair Kite
Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 13268 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2.18737

Date Correspondence Sent: January 11,1999 Assessor: Bruce Gates

First Claim 
Number

1009008
Township(s) l Area(s)

HAINES

Status

Approval After Notice

Approval Date

January 03, 1999

Transaction 
Number

W9840.00570

Section:
14 Geophysical EM 
14 Geophysical MAG

The revisions outlined in the Notice dated November 19, 1998, have been corrected. Accordingly, assessment work credit has been approved as outlined on 
the Declaration of Assessment Work Form accompanying this submission.

Correspondence to:
Resident Geologist 
Thunder Bay, ON

Assessment Files Library 
Sudbury, ON
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