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HAROLD J. TRACANELLI 
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POM 1LO

January 20. 1994

Mr. Edward R. Solonyka. Supervisor
Supervisor of Incentives
The Incentives Office
Mineral Development and Rehabilitation Branch
Ministry of Northern Development and Mines
933 Ramsey Lake Road
5th Floor
Sudbury. Ontario
P3E 6B5

Dear Mr. Solonyka:

Enclosed please find two copies of the "Report on the Self-Potential Survey and Diamond Drilling 
Work" for the T-H Property Exploration Program, Moncrieff Township (G-4086), File OP93-146. The 
property is situated approximately 45 miles northwest of Sudbury, Ontario.

The T-H property is situated over the northern sequences of the Benny Greenstone Belt, which is made 
up of a wide variety of metavolcanic rocks, some of which are believed to have the potential for 
hosting Zn-Pb-Ag type mineral deposits.

As l am sure you are aware, the T-H Exploration program was broken down and operated in two, more 
or less, separate parts.

The first part of the program which included backhoe trenching, geological mapping and rock and 
mineral assaying, is covered under an O.P.A.P. application by John George Huycke (OP93-145). The 
field supervision of the trenching operations and the carrying out of the various geological related 
duties was looked after by geologist Yves Clement.

Yves Clement was completely responsible for compiling all pertinent data and reporting on the findings 
of the above stated functions.

The second part of the program included the initiation of an orientative self-potential survey, followed 
by the drilling of a 604 foot diamond drill hole (C-93-1). This applicant was directly responsible for the 
initiation of the geophysical survey work, and the setting up of the diamond drill hole. All pertinent 
data was collected, evaluated, interpreted and reported on by this applicant (Harold J. Tracanelli) 
(OP93-146). Occasionally throughout the duration of the exploration program some consultations 
between Yves Clement and Harold Tracanelli were carried out in order to keep up to date with respect 
to progress and preliminary findings.
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The T-H Exploration Program was designed to test the base metal potential at or near the contact 
between the felsic-metavolcanics and mafic metavolcanic sequences in the northern parts of the 
property in which previous preliminary geology, geochemical and geophysical studies over the past 
couple of years appears to indicate that the area has a strong potential for hosting base metal 
mineralization.

Generally the findings and the results of the self-potential diamond drilling work are thought to be 
somewhat mixed, although tiiere are some interesting aspects which may be worthy of further, more 
detailed investigations in the near future. Recommendations for further, more detailed deeper diamond 
drilling and detailed chemical analysis work should be considered to test a few new geological ideas, 
which were generated as a result of the 1993 field work. Provided that the appropriate funding can 
be secured, work could begin in the 1994 field season.

l expect that you shall find the following report to be in good order and to your satisfaction. 

Yours truly.

Harold J. Tracanelli
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The T-H Property 1993 Exploration Program

1.0 INTRODUCTION

The following is a detailed report which covers part of the initial T-H Property Exploration Program, 

Moncrieff Township. Part of the program included surface backhoe trenching, geological mapping and 

rock and mineral sampling which was looked after by John George Huycke (Op93-145); and geologist 

Yves Clement. The self-potential survey and the diamond drilling work which this report essentially 

describes was taken care of by this writer, the applicant, Harold J. Tracanelli. The findings and the 

results of the geophysics and drilling are generally mixed, although there are a few key aspects which 

will probably be subject to further, more detailed investigations.

Based on the findings of the fieldwork, additional work in the more promising and interesting looking 

areas in the northern parts of the T-H property is currently being evaluated and is under consideration 

for the 1994 field season.

The following is some detailed information pertaining to the area of interest, which is of interest when 

considering the various aspects of the exploration work findings.

The Tracanelli-Huycke property shortened to the T-H Property, is located in north central Moncrieff 

Township, within the Sudbury Mining Division, approximately 45 miles by road northwest of Sudbury, 

Ontario.

The 22 claim block overlies a number of east-west trending, southward dipping metavolcanic and 

metasedimentary volcangenetic sequences which makes up a part of what is known as the Benny 

Greenstone Belt.

The Benny Greenstone Belt is a 21 mile long by 3 - 4 mile thick sequence of east/west trending 

volcanic rocks which are thought to be the remnant portions of a much larger homoclinal pile that has 

probably been overturned and have since been deeply eroded. The rocks within this belt are known 

to dip towards the south but are believed to be overturned and actually young towards the north.

Generally the rocks of the belt consist of alternating sequences of flows with fine to very coarse 

grained pyroclastics, interrupted by cherty, micaceous-graphitic, metasediment rocks.

The composition of the rocks within the belt range from mafic to felsic. Felsic metavolcanic, 

metasedimentary and coarse grained pyroclastic rocks appear to be more prevalent in the eastern parts 

of the belt, while thicker sequences of mafic flows and other tuffaceous rocks with subordinate 

intercalated metasedimentary rocks predominate within the western areas.
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Sulphide mineralization associated within the various metavolcanogenetic sequences is most evident 

with the cherty, micaceous and graphitic schistose rocks and probably represent former distal sea floor 

volcanoclastic sediments.

At a position near the central portion of the belt a thick sequence of volcanoclastic micaceous 

metasediments extending over considerable strike lengths is known to host large amounts of pyrite- 

pyrrhotite, graphite with only very minor amounts of base metal minerals. For the most part this 

sulphide bearing stratagraphic horizon is essentially base metal barren.

These mineral bearing rocks have been traced for considerable distances along strike by utilizing 

exploration methods such as trenching diamond drilling and a multitude of geophysics, over the last 

40 years.

To the north of the barren sulphide horizon and stratagraphically above it, a felsic metavolcanic- 

metasedimentary horizon-zone occurs near the northern fringes of the belt, which is thought to host 

the Geneva Lake and Stralak base metal deposits. It was within this particular area in which trenching, 

self-potential and diamond drilling investigations were undertaken during 1993.

The base metal rich felsic volcanogenetic rocks in the Geneva Lake and Stralak areas host sulphide 

deposits at or near the contacts with the mafic metavolcanic rocks.

A detailed study of the geological mapping - geochemical - geophysical data generated over the years 

has clearly shown that the geological formations - stratigraphy which hosts the two known mineral 

deposits of the Benny Belt, appears to have been identified striking across the northern portion of the 

T-H property. This should be considered a very significant finding. The result of the 1993 work 

appears to indicate that a weak but identifable metal bearing horizon conformably occurs within felsic 

metavolcanis, thought to be part of the Ulster formation. The Ulster formation is thought to form a 

continuous stratagraphic horizon with the Geneva and Capper formations which host the Geneva Lake 

and Stralak base metal deposits.

On the T-H property, along this favourable, potential mineral bearing horizon, coincidental magnetic 

electromagnetic and l.P. anomalies with significantly high corresponding soil and lithogeochemical 

responses have been detected, and are traceable along strike over lengths of approximately 5,000 feet 

striking directly across the property.

High lithogeochemical metal values have been identified in the same general area where soil values as 

high as 3180 ppm zinc have been detected. Many of the significant looking geophysical-geochemical
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responses occur concordantly within the felsic metavolcanic units at or very near the mapped contact 

between the felsic and mafic metavolcanic rocks. The outcrop distribution in the area is somewhat 

limited due to the overburden cover, and therefore the geological mapping exercises of the past have 

been somewhat limited.

The massive sulphide deposits found within the Benny Belt are distinctively stataform and were 

probably generated as a result of volcanic vent-volcanogenetic massive sulphide processes within an 

aqueous environment.

The massive sulphide pyrite-pyrrhotite horizon identified in the central parts of T-H property have been 

traced along strike for some 4000 ft + /-, exhibits a number of similarities that have been observed in 

the geological assembledges at both the Geneva Lake and the Stralak properties, but for the most part 
are base metal poor.

The recently, partially tested northern part of the T-H property is thought to remain potentially 

favourable for hosting base metals, while it is believed that the rocks in the area are located along the 

same stratagraphic horizon as the Geneva Lake and Stralak deposits.

Over the years there has been a considerable amount of exploration work carried out throughout the 

Benny Greenstone Belt, particularly in those areas between Stralak and Geneva Lake.

The Stralak Zn-Pb-Ag mineral deposit was first discovered in the mid 1890's and although it was 

shown to contain sizable tonnages and grades, it was, for whatever reason, not brought into 
production.

The former Geneva Lake deposit was first discovered in 1924, while development and actual mining 

of the deposit took place in an intermittent fashion between the years 1928 and 1944.

For the most part a lot of the work that has been carried out in the belt has been concentrated around 

the massive pyrrhotite-pyrite-graphite zones which are easily detected using magnetic and 

electromagnetic geophysical techniques.

Much of the exploration work carried out over the pyrite-pyrrhotite horizons often included trenching, 

diamond drilling and testing with geophysics. For the most part the sulphide horizons often stuck out 

like a sore thumb. The results of much of the work showed generally poor results. Very interestingly, 

almost no one paid any attention to those areas to the north or stratagraphically above the barren 
sulphide horizons. At the Geneva Lake and Stralak deposits, barren massive pyrite and pyrrhotite are



The T-H Property 1993 Exploration Program

known to occur south of the ore zones. Many Archean base metal deposits are capped by a barren 

sulphide horizon.

Some of the work which was carried out on the T-H property north of the sulphide zone included soil 

geochemistry, ground geophysics and some very limited trenching. Most of the trenching on the 

property has been restricted to exposing portions of the pyrite-pyrrhotite horizon, including exposing 

of some minor areas of the lower sequences of the felsic metavolcanics.

Up until the summer of 1993, little or no surface trenching had ever been carried out along the upper 

most felsic metavolcanic sequences, (middle felsic-rhyolitic unit) contacting the mafic metavolcanics. 

This felsic-mafic contact area deserves a great deal more attention.

The results of the work carried out by Chevron in 1976, Noranda Explorations in 1985 and 

Falconbridge Ltd. in 1987 to 1990, has indicated that there are rather strong soil geochemical 

responses with corresponding weak but identifiable induced polarization, magnetic and electromagnetic 

anomalies, trending across parts of claims S-830677, S-808984, S-808972, S-994048 and S-993570. 

Most of the work in 1993 was carried out in the central parts of mining claim S-993570. The 

responses correlate with favourable geology consisting of felsic composition flows and pyroclastic 

rocks which overlay a sequence of mafic metavolcanics. The strength and characteristics of the 

geochemical-geophysical responses in conjunction with a favourable geological environment, would 

suggest that the areas should be further explored for base metals.

Peter S. LeBaron, P. Eng. of Noranda Exploration Company Ltd. concluded in his 1986 property report 

the following interpretation, much of which relates to the area of interest above described.

"The geology appears favourable as a host for Stralak-type Zn-Pb-Ag mineralization. 
However, the only significant sulphide occurrence outlined by geophysical surveys is 
an iron sulphide formation which has been well-tested by diamond drilling over a strike 
length of about 1200 meters (North Cal Oils, 1959).

One coincidental (actually several) Zn-Pb soil anomalies and a weak l.P. anomaly is of 
interest because orientation surveys over the stralak zone indicate that this type of 
sphalerite-rich sulphide zone is only weakly conductive but gives a strong Zn-Pb 
geochemical anomaly"

The T-H Property Exploration Program was designed to explore in some detail those areas described 

by Peter S. LeBaron and shown to have produced certain exploration results which may be indicative 

of potential base metal mineralization. Although some work was carried out, there are certain locations 

within the area of interest which warrant further, more detailed investigations.
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Please note that Bharti Laamanen Mining Inc. or its associated companies holds no interests or is 

expected to earn any interest rights in the T-H property. The mining property is strictly under the care 

and control of Harold J. Tracanelli and John George Huycke.
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2.0 PROPERTY LOCATION AND ACCESS

The T-H mining property is situated within north central Moncrieff Township, Sudbury Mining Division, 

Ontario, approximately 45 miles northwest of Sudbury, Ontario along highway 144 north. The 

highway passes directly through mining claims S-808970 and S-808971. Access to the surrounding 

points within the claim boundaries is afforded by means of an all weather road which leads west to 

the former E.B. Eddy pulp siding at Benny. A summer gravel road leads across the eastern portion of 

the claims and heads towards the former Geneva Lake Zn, Pb, Ag mine.

The base metal smelters in Timmins are located approximately 160 miles by road north from the T-H 

property.
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3.0 PROPERTY DESCRIPTION

The T-H property consists of 21 surveyed claims and one unsurveyed mining claim, making up an 

estimated 850 acres + I-. The various mining claims are listed as follows:

S-831410

S-830677

S-808971

S-808969

S-993653

S-993654

S-830745

S-994048

S-808984

S-808985

S-808970

S-993656

S-993655

S-830747

S-993570

S-808972

S-808983

S-993568

S-993569

S-830744

S-830746

being part of surveyed claim 382, including unsurveyed mining claim S-808987.

Although the claims have been surveyed, they have not been brought to lease
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4.0 PROPERTY OWNERSHIP

The above listed 22, surveyed but unleased mining claims, located in Moncrieff Township northwest 

of Sudbury, Ontario, known as the T-H property, and officially on record at the Sudbury mining 

Recorder's Office as being held in the names of:

John George Huycke, holding 50*Xi and 

Harold Joseph Tracanelli, holding

For the records, the listing of the interest holders is presented as follows:

1 . Harold Joseph Tracanelli 
582 Vermillion Lake Road 
Box 167
Chelmsford, Ontario 
POM 1LO (705) 855-5356 
Lie. No. C-34300, CLN 202732 
Holds 50"}*) interest (O. P. A. P. Applicant)

2. John George Huycke 
1 9 Emile Crescent 
General Delivery 
Dowling, Ontario 
POM IRQ (705) 855-5415 
Lie. No. C-30970, CLN 147219 
Holds 50"fc interest (O. P. A. P. Applicant)

No other outside interests hold rights in the above stated mining property.

A perimeter survey was carried out by P. A. Blackburn, dated November 26th, 1990, at the request of 

Falconbridge Limited, and has been valuable in clearly defining the outer boundaries of 21 of the 22 

T-H claim property.

No disputes, liens, orders, etc. have been filed against the mining claims of the official claim holders.



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des Mines Mining Recorders Office 

159 Cedar Street 
2nd Floor 
Sudbury, Ontario 
P3E 6A5

Phone: (705) 670-7319 
Fax: (705) 670-7323

July 15, 1992

Mr. Harold Tracanelli 
582 Vermillion Lake Road 
BOx 164
Chelmsford, Ontario 
POM lLO

Dear Sir:

RE: Mining Claims S. 808969-72 incl. , S. 808983-85 incl. , 
S. 830677; S. 830744-47 incl. , S. 993568-70 incl. , 
S. 993653-56 incl., S. 994048; S. 831410 
Moncrieff Township

Mr. George Huycke who holds a 50% interest in the above-noted 
mining claims has advised this office recently that he has 
decided not to proceed to lease at this time on the said 
claims.

In order to discontinue the lease process I require written 
notification from yourself as well, stating that you also wish 
to not proceed to lease at this time.

It is important that you respond as soon as possible in order 
that this office may make the necessary adjustment to your 
file.

Yours trul

Mini-rig Recorder 
Sudbury Mining Division

/kg



SCHEDULE "A"

li;

5.808969
5.808970
5.808971
5.808972
5.808983
5.808984 
.808985 
.808987

S.830677
5.830744
5.830745

S 
S

5.830746
5.830747 
S.831410
5.993568
5.993569
5.993570
5.993653
5.993654
5.993655
5.993656 
S.994048
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5.0 DISCUSSION ON THE PRACTICES, PROCEDURES AND FIELD 
RESULTS OF THE SELF POTENTIAL SURVEY

As an integral part of O.P.A.P. project "OP93-146" an orientative self potential survey was proposed 

to be carried out over the northern part of the T-H property in Moncrieff Township. As a result of a 

very careful review of existing geological-geophysical and geochemical data, primarily originally 

generated from the former efforts of Noranda and Falconbridge, it was decided that the original extent 

of the survey should be reduced somewhat to reflect the findings of the latest evaluation.

Within the original proposal of March 10, 1993, plans called for an estimated four days of self-potential 

(S-P) surveying to be carried out over parts of mining claims numbered S-808972, S-808984, 

S-830677, S-831410, S-994048 and S-993570.

Part of the reasoning for reducing the survey area was due to the erratic distribution and complex 

nature of the volcanic stratigraphy west of mining claim S-993570, in addition a large amount of the 

stratigraphy that has been displaced by highly irregular shaped metagabbroic intrusions. It was felt 

that it would not be very worthwhile to carry out such survey work over areas made up mainly of 

metaintrusives, with highly jostled-reoriented blocks of original volcanic rocks, in which interpretation 

work would certainly prove to be very difficult.

As a result of the above evaluation, the self-potential orientation survey was carried out over mining 

claim S-993570, utilizing the former grid lines previously established by Falconbridge in 1988 and 

1989.

The following is a discussion on the self-potential survey the equipment used, the procedures followed 

and the results which were obtained.

The self-potential unit utilized for the orientative work was carefully fabricated by the writer and is 

made up of the following integrated pieces of equipment:

1. Radio Shack Micronta LCD 
Digital Mutli Meter 22-191 
Please refer to the supporting documentation for further details in Appendix l.

2. Two white-glazed, raw bottom porous clay pots, each containing approximately 150 feet of 
heavy coper were wound tightly into a 4-1/2" to 5" + I- coil. Each of the copper coils was 
fully submerged within 6 cups * l- jellied supersaturated solution of copper sulphate and water. 
Each of the coils was suspended within the solution so that at no time were the coil electrodes 
allowed to touch the bottoms of pots which would cause the circuits to become grounded.
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3. The conductor between each pot and to the readout meter, consisted of a standard gauge 
double conductor plastic insulated copper wire. Each end of the lead wires were connected 
to the extruding portion of the electrode coils by means of clip-like plugs. All of the contact 
areas were well secured and well taped to ensure good contact and limit the possibility of 
shorting or grounding out.

Prior to the commencement of the self potential survey, batteries and instrument checks were carried 

out. The pot differences were measured to determine the ultimate positive and negative survey pot 

positions. The pot differences in this case were determined to range from 1 to 5 milli-volts. Inverse 

pot differences were also taken to check the continuity of the instrumentation and the soundness of 

the leads and connections.

For the purpose of the orientative survey, the leap frog method was used with the positive-negative 

pot separation being approximately 50 feet + I- ( 15.25 meters +/-K

At each of the grid line stations a hole was dug down to the mineral soils, at which time a denim bag 

filled with damp cedar sawdust was placed and packed into the hole for maximum bag-ground contact.

The sawdust filled bag assists in providing a consistent pH media in which the pots make contact with 

and subsequently read the galvanic potential with little or minimal effects caused by pH differences.

The positive or forward pot was positioned at each of the advancing stations by the field assistant 

John George Huycke while the negative or rear position pot was worked by Harold Tracanelli.

The field measurements, geographic data was observed and recorded from the rear negative pot 

position of the configuration. Directions were issued to the forward pot position by the instrument 

man at such a time as it was felt that the appropriate data had been recorded.

The establishment of the 50 foot + /- pot separation, leap frog configuration would easily allow for the 

detection of narrow conductors if they were to occur perpendicular to the crosslines and were located 

below and between the positive and negative stations.

The grid arrangement was originally designed to cross perpendicular to the known regional geological 

trends, etc. On a regular basis, as well as upon completion of the day's surveying, the instrumentation 

pot hardware-pot differences etc. would be checked in an attempt to determine if any deviations had 

occurred.

No appreciable changes were found to have occurred on the day of surveying and it is therefore 

concluded that equipment consistencies should have lead to a significant reduction in systematic or
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random errors.

Background and anomalous millivolt (Mv) readings were determined based on an overall assessment 

of the readings compared against topographic-geographic characteristics in the grid area. It has been 

determined that the background values should range in the -25 to -30 Mv to 4- 25 to + 30 Mv range

For the purpose of the discussion on the self-potential geophysical survey a series of detailed 1 .2500 

scaled 1 1 " x 1 7" drawings have been generated can be found in this report and include the following:

1 . Contour plot of the uncorrected self-potential data superimposed onto the extrapolated 
geological formations.

2. Uncorrected self-potential field data, profile plot.

3. Corrected self-potential data, profile plot.

4. Cumulative self-potential data, profile plot.

Each of the above stated drawings would be useful for doing some interpretational work, in an attempt 

to identify sulphide bearing stratigraphy, structural elements, geological contacts, etc.

A complete set of tables showing the collected-corrected field data has also been provided, which at 

some point in time may be further manipulated.

For the most part the initiation of the survey in conjunction with the reduction and evaluation of the 

data has generally shown that for at least in this area the self-potential method provided a limited 

amount of usable data, some of which was shown to be quite cumbersome to work with.

The actual initiation of the self-potential survey was carried out on September 4, 1 993. The survey 

was performed by the applicant (Harold J. Tracanelli) with assistance being provided by John George 

Huycke.

The survey was carried out over the former Falconbridge Limited precut grid lines of L1 + GOE, LO + 00 

and line L1 +OOW, for a total survey distance of some 4250 feet + I-. ( 1295 meters + 1-).

The following distances were surveyed on the following lines:
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L1 + OOE
LO + 00
L1 + OOW

2000 feet
1 250 feet
1 000 feet

(610 meters + /-J
(381 meters + /-1
(305 meters + /-)

All survey readings were taken along each line at 50 foot (15.25 meter +/-1 intervals. Various 

reference points along the metric grid lines were carefully noted, so as to facilitate the production of 

the appropriate drawings. Although the survey work was carried out in feet, the data representation 

was translated to metric (i.e. 1:2500) as to allow for effective compilation, superimposing and 

interpretation of data against the numerous Falconbridge maps already generated to date.

The results of the survey and its data representation shall be discussed as follows:

1. Corrected

2. Cumulative

3. Uncorrected

1. Corrected

The raw, uncorrected data, collected in the field was subject to some alterations and adjustments as 

prescribed by S.V. Burr, 1982. which is apparently necessary to correct for diurnal variations while 

employing the "Leap Frog Method", with a fixed length of wire between the electrodes.

Plotting of the results of the corrected field data has shown that many of the values appear to have 

become highly exaggerated.

On Lines 1 + OOE and 1 + OOW, where the surveying progressed from south to north, a large portion 

of the numbers are strongly negative, while on line 0 + 00 where surveying progressed from north to 

south, all of the corrected figures seem to show a moderate positive direction.

It is possible that the strongly opposite polarities on line 0 + 00 between the two adjacent lines may 

be in part a reflection of the survey direction. A similar effect can sometimes be observed when 

running fluxgate magnetometer surveys.

If the corrected values of line 0 + 00 were transposed to negative polarity, the vast majority of the 

corrected values of the survey would be strongly negative but unfortunately show little or no 

resemblance to responses that might be indicative of sulphide mineralization.
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On line 1 +OOE at approximately 2 + 50 to 3 + 50N. a small, poorly defined sine curve response 

sometimes typical of sulphides appears to occur over the northern contact of a metagabbro intrusive 

with the lower mafic and middle felsic unit. The sine curve response is far more clearly defined in the 

uncorrected profile data.

On the northern parts of the line starting at approximately 11 +00 north the S.P. values change from 

weakly positive towards the trend of very strongly negative up to the end of the grid line. The change 

in polarity occurs over the extrapolated contact between the lower mafic unit and the middle felsic, 

rhyolitic unit. The character of the profiled data has been so strongly exaggerated that it is not 

possible at this time to make a useful interpretation.

It is important to note that it is the middle felsic unit which is believed to be the primary horizon for 

potential sulphide mineralization. The geological arrangement in the north part of the line consists of 

mafic metavolcanics and clastic metasedimentary rocks and are known to contain only very small 

amounts of sulphides, but show a very strong negative response in the corrected data. It is in part for 

this reason that interpreting the corrected data appears to be so difficult.

On line 0 + 00 regardless of polarity, if changes were to have been incorporated over an above the 

corrected data, no polarity crossovers would be indicated.

A moderately large spike of 1107 millivolts at station 6 + 00 south appears to correspond quite well 

with fairly well defined sine curve cross over observed in the uncorrected data. Little or no further 

interpretation of the corrected data from LO + 00 is possible at this time.

On line 1 + OOW, fairly weak positive values form a crossover into very strong negative values in the 

area from approximately 2 + 00 North to 5 + 50 North. The actual polarity change - crossover was 

detected at 5 150 North. This crossover appears to correspond with a strong crossover shown in the 

uncorrected data.

The preliminary characteristics of the response would appear to indicate a steeply south dipping source 

of weak sulphide mineralization. Sulphides which are present may be strataform and could be 

associated with certain structural features.

In conclusion the corrected survey data appears to have been highly exaggerated and is quite abstract 

looking, making interpretation difficult at best. Because there is such exaggeration, effects due to 

landform, topography were very difficult to pick out.
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2. Cumulative

The cumulative data is sometimes used by prospectors running the self-potential surveys as a means 

to more clearly define responses related to sulphide mineralization.

The accumulation of the positive and negative field data shows numerous sharp negative peaks and 

values which appear, for the most part, to reflect topographic effects.

On line 1 +OOE a very strong negative spike of -160 millivolts at 3 + OON appears to correspond with 

the sine curves observed in both the corrected and uncorrected data profiles. All values on line 1 + OOE 

are of negative polarity.

In addition, on line 1 * OOE at 14 H- BON, a peak of -70 millivolts is paralleled by two nearly equal valleys 

of -34 and -36 millivolts. This particular response appears to correspond with a weak crossover as 

observed in the uncorrected data.

On line 0 + 00 a weak double crossover of -17 and -29 millivolts at 6 + 00 to 6 + 50 south appears to 

correspond with a moderately strong double crossover as is shown in the uncorrected data.

On the same grid line at 11 + OOS, the values go from quite strongly positive to deep negative, then 

back to positive, was detected in an area of poplar and jack pine flats and is considered unexplainable 

at this time.

The character of the profiles as depicted on line 1 + OOW is somewhat similar in nature to that of line 

1 +OOE, with the exception of the values often changing polarity.

A small negative peak of -24 millivolts at 2 + 50 North appears to correspond with the extrapolated 

contact between the lower mafic unit and the middle felsic rhyolitic unit. At 5 * 00 North a crossover 

from + 2S m illivolts to -46 millivolts corresponds with a strong crossover of -71 millivolts as depicted 

in the uncorrected data profiles.

Continuous negative values north of the crossover would appear to indicate the causative sources is 

dipping north as opposed to south as indicated in the corrected-uncorrected data profiles.

The north dipping source is contradictory with the idea of strataform sulphides associated with south 

dipping geological formations. A possible explanation for such a response may be the presence of a 

north dipping structure running parallel to, but cross cutting the local stratigraphy.
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In conclusion the plotting of the cumulative data has not been overly helpful in identifying potential 

sulphide mineralization associated with the felsic-rhyolitic sequences. In some respects the various 

configurations of negative peaks correspond with characteristic corrected and unconnected crossovers 

etc., but still do not show any definitive sulphide (sine curve) responses. It is quite possible that the 

detected responses are related to weak sulphide mineralization which are only putting out faint 

voltages.

3. Uncorrected

The uncorrected field data which has been profiled and in this instance most easily contoured, of the 

three types of data discussed, is most often used and interpreted during prospecting self-potential 

work.

The data profiles for each of the lines appear to be quite erratic looking and without other forms of 

data to compare to, the uncorrected data can also be difficult to interpret. By studying both the profile 

and contours, it is possible to identify certain patterns or characteristic features that may be related 

to sulphide mineralization. Due to the nature of the corrected and cumulative values, it was not 

possible to effectively draw contours and there is no additional benefit to try to make interpretations.

On line 1 * GOE, at 3 + DON a very typical looking sine curve S-P response with a positive and negative 

crossover is clearly shown. The dip of the causative source appears to be steep towards the south, 

which is conformable with the metavolcanic stratigraphy. The sine curve response is thought to be 

due to possible sulphide mineralization related to the contact between the metagabbro intrusive and 

the metavolcanics. There are a couple of small occurrences of sulphides-arsenides located along the 

south contact of the above said intrusion, approximately 425 feet (130 meters -i- /-) to the southwest.

By contouring the negative values it was possible to identify a weakly to moderately strong lenticular 

response, trending northeast to southwest and is situated near the centre of the middle felsic-rhyolitic 

unit. The response which ranges from -34 millivolts at 14 4-SON on line 1 +OOE, -52 millivolts at 

6 + OOS and -71 millivolts at 5 + OON, appears to be conformable with the local stratigraphy. Due to 

the irregular nature of the data profiles it is not possible to predict a dip of the causative source. It is 

estimated that the thickness of the sources is probably in the range of 25 to 30 feet. Since the 

lenticular responses closely correlate with a weak VLF-EM anomaly detected by Falconbridge Ltd., with 

Induced polarization and geochemistry responses detected by Noranda Exploration, it is possible to 

speculate that the self-potential response is due to weak strataform sulphide mineralization.
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The weak negative responses to the north and south parallel the main anomalous trend, are thought 

to be related to topographical effects. The parallel trend to the south can be seen on lines 1 +OOE and 

1 4- OOW, appear to occur only a short distance north of the contact between the lower mafic and the 

middle felsic matavolcanic rocks. There may be some contact relationship, but it is difficult to say for 

certain.

Based on a review of the interpreted geology-geophysics, the uncorrected and cumulative S.P. data, 

it would appear that the response on line 1 + OOW and possibly on line 0 + 00 may be related to weak 

sulphide mineralization within the middle felsic-rhyolitic unit. The response detected near the south 

end of line 1 + OOE is probably related to contact metamorphic-hydrothermal sulphides associated with 

metagabbro intrusive veins similar to the cobalt-bismuth veins observed near the south intrusive 

contact of the same metagabbro body.

In conclusion the orientative self-potential work carried out on mining claim S-993570 did not 

conclusively indicate the presence of conductive sulphide mineralization within those certain horizons 

suspected to be most favourable as potential hosts for mineralization.

With the exception of one response near the south end of line 1 + OOE, which shows what is though 

to be the typical response for sulphide mineralization there appears to be no additional areas surveyed 

which conclusively indicate the presence of significant concentrations of sulphide minerals, magnetite, 

etc.

Near the centre of the survey area, there appears to be a series of correlating responses which might 

be related to weak sulphide mineralization, possibly associated with certain structural features, which 

has yet to be proven and may warrant further, more detailed investigations.

For the most part the evaluation, interpretation and manipulation of the corrected, cumulative and 

uncorrected self-potential survey data proved to be difficult and cumbersome. Generally the results 

were found to be inconclusive and in part may be inaccurate. Whatever interpretations can be made, 

it is certain that there is now more data to add to the realm of pre-existing geological-geophysical- 

geochemical data gathered by various workers from the years gone by.
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6.0 DISCUSSION ON DIAMOND DRILLING OF HOLE C-93-1

A major part of the T-H Property 1993 Exploration Program, OPAP File Number OP93-146, was to put 

down single diamond drill hole C-93-1, to evaluate and determine the depth extent of the potentially 

favourable mineral bearing stratigraphy, near or at the contacts between the middle felsic-rhyolitic 

metavolcanics and the upper mafic metavolcanic sequences. These lithological units have been 

previously established through geological mapping carried out by Falconbridge Ltd. in 1989 (M. Gray).

Based on a preliminary review of the trenching geological mapping and sampling work carried out by 

geologist Yves Clement, as part of the OP93-145 program, in conjunction with the available geological- 

geophysical and geochemical data previously generated by Falconbridge Ltd., Noranda Explorations and 

by this writer (self-potential survey), an appropriate drill hole collar location was chosen.

As a result of the review, the hole was drilled in the upper centre portion of mining claim S-993570, 

at the Falconbridge Ltd. co-ordinates of 5 + 16 meters north and 0 + 20 meters west. The drill hole 

was drilled towards the north-northwest at 331 0 Azimuth, at an inclination of -55 0 . The drill machine 

was set up directly on an outcropping, very near the south end of a large trench (See OP93-145), 

which is situated approximately 20 meters (65.0 ft. + /-) west of LO + 00. No casing was required for 

Hole C-93-1, which helped to keep the costs down to a minimum. Upon completion of the drilling, the 

hole reached a final depth of 604 feet (184 09 meters +/-1.

The diamond drilling contract was given out to Sparta Diamond Drilling, which is owned and operated 

by Larry J. Salo, out of Connaught, Ontario. For this drill hole the light weight BBS-2 drill machine was 

utilized and was easily mobilized into the collar area. The drill machine was equipped with a wireline 

system which was fitted to produce ADBGM (1.20 inch diameter) core. Core recovery for hole C-93-1 

is estimated to be nearly ^ 00%, a nd the core was laid out in the appropriate wooden boxes, which 

were easily shipped off to the core shack for logging, sampling, etc.

The total drilling costs for hole C-93-1 was set at $12.00/foot. A total of 604 feet of drilling was 

carried out, with the invoiced charges for this work being $7,200.00. A copy of the invoice can be 

found in Appendix V of this report.

Hole C-93-1 was spotted by John George Huycke, under the direction of this writer, on October 2, 

1993 at the co-ordinates previously stated above. The drilling of the hole took place over a period of 

six days from October 2, to 7, 1 993. On two occasions John George Huycke paid a visit to the drill 

site to check on progress and to take a look at some of the fresh core as it was made available. Upon 

completion of the hole all core boxes were tightly secured and then transported to 582 Vermillion Lake
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Road, Chelmsford. Ontario, to be logged, sampled and placed in storage for future reference.

The formal drill core logging procedures were carried out on October 16th and November 13, 1993 

by this writer, Harold J. Tracanelli, the OPAP applicant. All lengths of drill core were measured and 

logged in feet and inches as is clearly denoted within the attached drill logs. Complete descriptions 

of the rock type - lithological descriptions including colour, grain size, texture, alteration etc. were 

reported within the drill logs as carefully and effectively as possible.

At various locations throughout the hole core samples ranging in length from 1 '-3" to a maximum of 

7'-0" were marked out, with each given an identification number. The actual core splitting procedures 

were carried out on December 7, and 8, 1993. A total of 46 core samples were split, bagged, 

recorded and prepared for shipment off to Chemex Labs Ltd. in Toronto, Ontario. Each sample was 

subjected to ICP-32 and gold analysis. The complete results of the above analytical procedures can 

be found within Appendix III of this report.

The drill log information and the analytical data has been transposed onto a series of cross sections 

at a scale of 1 inch to 50 feet. The reasoning behind choosing an imperial scale for the sections over 

the metric scales as was used for the self-potential survey work was that it was found that the 1.2500 

would probably prove to be too small to allow for sufficient space to plot some of the logs' useful 

details. Since there was no drill hole geological information projected vertically onto the horizontal 

projection of the hole, the "Diamond Drill Hole Location Plan" has been drafted at a scale of 1,2500, 

which can easily be overlaid onto the Falconbridge geological-geophysical plans, etc.

Within the report, cross sections depicting the Drill Hole Geology, Drill Hole Samplings and Trace 

Element Geochemistry have been provided. In addition, a 1.2500 scale plan depicting the position of 
the drill hole and the position of the drill hole showing the relationship of the extrapolated geological 

contacts with the positions of various geophysical and geochemical anomalies has also been provided. 

The complete drill hole log has also been provided within the report immediately following this 

particular section.

The results of drilling hole C-93-1 are considered to be somewhat mixed from a geological and metal 

bearing point of view. The geological sequences cut looked to be fairly interesting while, for the most 

part, metal values obtained for the Pb, Zn, Cu, Au and Ag were fairly low. In each instance it is 

possible to identify certain areas which could be of potential interest, but will require further, more 

detailed study.
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For the most part the geology within the drill hole turned out to be pretty much what was expected. 

The various stratigraphy encountered generally consisted of felsic metavolcanics with intercalated 

mafic metavolcanics and metasediments, which have been intruded by gneissic-granitic rocks. Most 

of the rocks have been strongly altered due to vein infilling, quartz-carbonate-chlorite-biotite alterations 

and replacement, folding and faulting.

Within the upper parts of the drill hole the rocks are generally made up of a number of alternating 

sequences-intercalated predominantly felsic ash tuffs and felsic crystal tuffs, which are interrupted by 

narrow sequences of undifferentiated mafic to intermediate metavolcanic rocks.

Some of the undifferentiated rocks resemble fine grained gabbroic-diabasic intrusive rocks which have 

been distorted due to the effects of structural-chemical alterations.

In the upper felsic sequence (middle felsic-rhyolitic unit), narrow altered lamprophyre dykes cross cut 

the stratigraphy. Lamprophyre dykes are known to be fairly common within the central areas of the 

Benny Greenstone Belt.

From this setup, the drill hole cut approximately 250 feet of middle felsic-rhyolitic metavolcanic rocks. 

For the most part the rocks are not overly eventful looking, but have undergone some noticeable 

alterations due to the effects of faulting and subsequent vein infilling of quartz-carbonate-chlorite- 

epidote etc. These rocks were found to contain some minor pyrite. Most of the rocks do not contain 

more than 5 percent sulphide minerals. Numerous pseudotachylite veins and a fleshy red-pink 

discoloration due to potassium-sodium or hematite alterations is commonly observed within the felsic 

rocks. Jointing and fault fracturing with some mineral healings are visibly evident within this section 

and are probably related to young structural episodes.

The felsic-metavolcanics with the minor intercalated mafic-intermediate, etc. rocks, are thought to 

make up part of the Ulster Formation as classified by A.E. Guthrie, 1980. The Ulster Formation forms 

a continuous horizon with the Geneva and Copper formations which are known to host the Geneva 

Lake Mine and the Stralak base metal deposits. The Ulster Formation is thought to be the same rocks 

identified as the middle felsic-rhyolitic unit classified by Falconbridge Ltd., 1989.

Within the drill hole, the felsic sequences have been abruptly crosscut by a very strong, apparent south 

dipping mylonitic fault zone occurring from approximately 250 feet to 365 feet down the hole. The 

zone is made up of a wide variety of differentiated to undifferentiated altered - twisted and contoured 

rock fragments - xenoliths, ranging from felsic to mafic, intrusive to extrusive rock types. Some of the 

rock fragments appear to have been highly altered while others appear quite fresh looking. At a few
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locations within the zone, particularly near the upper contact areas, narrow 1" bands of massive pyrite- 

pyrrhotite, including inclusions of brown-sphalerite with lesser chalcopyrite-pyrite and galena were 

observed within, and appear to be associated with altered intermediate to felsic metavolcanic rock 

fragments. The very light coloured rock fragments found to contain sphalerite mineralization have been 

very strongly altered with quartz-carbonate and epidote minerals. The sphalerite is deep purple to 

brown in colour and occurs as irregular shaped inclusions, associated with minor chalcopyrite, pyrite 

and traces of galena. The most concentrated sphalerite-sulphide mineralization occurred over a 

distance of approximately 3 feet + I-, from 295'-9" to 293'-8" + I-.

The mylonite-fault zone matrix rocks are made up of a dark coloured aphanitic-nearly glassy 

recrystallized rock flour. In places small fragments of sulphides and minor secondary sulphide 

remobilization micro veining has been noted. Future investigations might be considered to determine 

the origin of such sulphides, the petrogenesis, etc.

It is quite possible to speculate that some of the incorporated rock fragments within the mylonite-fault 

zone were derived from the immediately adjacent formations. The sulphide bearing intermediate-felsic 

rocks could have been derived from the so-called Ulster Formation rocks, similar to those encountered 

in the upper parts of the drill hole. The Ulster Formation is though to form a continuous horizon with 

the Geneva Lake and Copper Formations which host two known base metal deposits.

The very strong structure feature is thought to mark the boundary between the middle felsic-rhyolitic 

unit (Ulster Formation, A.E. Guthrie, 1980) and the upper mafic metavolcanic unit as depicted on the 

Falconbridge Limited, Geology maps (Mike Grey, 1989). On surface, the fault zone is clearly marked 

by the presence of a deep, generally east-west trending gully which can be traced for a considerable 

distance along strike. This major structure could have acted an important metal bearing-fluid conduit 

system, allowing for metals to be introduced or mobilized and reconcentrated into rock formations most 

suitable for the precipitation of metals.

Immediately below the contact of the mylonite fault zone, the rocks are made up of predominantly 

mafic tuffaceous rocks with minor intercalated felsic ash tuffs. These particular rocks are probably 

part of the Falconbridge Ltd. Upper Mafic Unit (Munster Formation, A.E. Guthrie, 1980). The original 

contact between the middle felsic and the upper mafic rocks was obliterated as a result of the 

introduction of the mylonite fault zone. The visual change from predominantly felsic to predominantly 

mafic rocks in the down the hole direction would appear to signify the lithological change from felsic 

to mafic, as has been mapped on surface and which can be seen at depth.
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Although it is suspected that sulphide mineralization will not likely be found directly on the felsic-mafic 

contact, it is important that attempts be made to try to approximate the position of the original 

prestructural contact. The sequences below the apparent south dipping fault structure consist of 

mafic rocks and clastic metasedimentary rocks.

The metavolcanic-metasedimentary rocks have been intruded by a fine to medium grained foliated- 

gneissic former felsic intrusive rock. These rocks appear to resemble the granite gneissic rocks north 

of the Benny Belt. Approximately 95 feet of the felsic intrusive rock was cut in Hole C-93-1, followed 

by the metasediments to the end of the hole.

Secondary alteration of the predominantly mafic rocks include fracturing and brecciation, followed by 

infilling of extensive carbonate veining with large inclusions of massive pyrite, magnetite and chlorite. 

The fracturing of the rocks followed by carbonate-sulphide fluids may have come about due to the 

establishment of the adjacent fault structure. It is not possible to determine at this time if the 

brecciation-veining predates or post dates the structure without conducting further detailed studies.

If veining were to post date the faulting, this could be good supporting evidence to suggest the fault 

may have acted as a fluid bearing conduit.

The metasedimentary rocks encountered in Hole C-93-1 appear to be made up of either Archean aged 

volcanogenetic or Huronian Supergroup metaclastic rocks ranging from siltstones -argillites, greywacke 

to conglomerates. Owing to the close special relationship of the granite gneiss and the metasediments 

to the north, and as can be clearly observed on surface, it is quite possible that the rocks are 

proterozoic in age (Gowgandan Formation).

Narrow mylonite fault rocks, identical looking to the structure rocks above, were found within the 

metasediments. The mylonitic-fault related rocks observed throughout approximately the lower half 

of the drill hole, clearly demonstrates the significant extensiveness of the fault structure.

In a generalized way it is possible to see that the felsic volcanic stratigraphy clearly overlies the mafic- 

metasedimentary stratigraphy. The large structure identified near the base of the middle felsic unit 

may represent a thrust fault allowing the older volcanic rocks to override the younger metasedimentary 

rocks. A thrust fault regime would clearly post date Huronian deposition. The thrust fault may have 

developed concordantly within the felsic sequences following the postulated overturning, (A.E. Guthrie, 

1980), of the homoclinal volcanic pile. Over the past couple of years various workers have suggested 

the presence of such a thrust fault system occurring near the northern limits of the Benny Belt. There 

are those (K.D. Card, Bill Morris, et. at), who suggest that such deformation zones are related to the
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emplacement of the Sudbury structure.

If the proposed thrust fault was responsible for dragging mineralized rocks from below, it may be 

possible to speculate that there may be favourable, more richly mineralized rock formations to be found 

downdip along the fault. Deep drill probing would be required to test such a theory. Please refer to 

the attached diamond drill logs for further details.

With regards to the analytical work carried out, all samples collected from hole C-93-1 were subjected 

to an ICP-32 trace element determination which includes Ag, Pb, Zn, Cu, Ni, Co, including 26 various 

other elements. A 10 gram F.A. A.A. finish gold determination was also performed on all samples.

The results of the analytical work has shown that all metal values are generally in the low ranges.

No gold values greater than the detection limit of 5 ppb were reported. This would seem a bit unusual 

owing to the presence of a lot of quartz-carbonate-sulphide veining, etc. Unfortunately, a lot of the 

good looking, well mineralized rocks found in various locations throughout the Benny Belt often, for 

whatever reason, contain little or no gold. This has been demonstrated by a lot of other works over 

the years.

The silver values generally ranged from < 0.2 ppm (0.005 oz), to 0.60 ppm (0.175 oz). The majority 

of values are no greater than 0.2 ppm Ag.

The zinc values in most cases are quite low, which is not surprising since the amount of sphalerite 

encountered within the hole was quite minimal.

The values ranged from as low as 14 ppm to as high as 2090 ppm (Q.209%). It is estimated the 

average values occur in the 50 to 200 ppm range. Two of the highest zinc metal values of 2090 ppm 

and 1170 ppm (0.209 and 0.117*XO each occur over 5 foot core lengths, cut from the mylonite fault 

zone structure. Although quite limited, these metal values should probably be considered anomalous. 

There is some thought that the fault has tapped into mineralized strata or veins, etc. from the downdip 

direction.

It is interesting to note that in the areas that contain the high zinc values, large potassium value spikes 

were found to more or less correspond. The vast majority of the elevated potassium values were 

found within the mylonite-fault zone as well as within the mafic metavolcanic rocks adjacent to and 

below the identified structure.
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The trace element geochemical work carried out by A.E. Guthrie, 1980. a part of his major Benny Belt 

investigations, has shown that both the Geneva Lake and Stralak base metal deposits are associated 

with increased potassium and a decrease in sodium. All samples from C-93-1 showed sodium values 

less than 0.1 C^. It must be kept in mind that only partial digestion of the potassium, sodium, calcium, 

titanium, etc. bearing minerals may be accomplished when utilizing the ICP analytical procedures.

It is believed that most of the ICP data can be effectively utilized to generalize, and to make broad 

interpretations. More highly sophisticated analytical work would have to be carried out in order to 

substantiate any of the preliminary interpretations.

The copper values showed quite erratic distribution ranging from as low as 4 ppm to a high of 301 

ppm. For some reason the metal values do not correspond nor increase with increased zinc values. 

In a number of instances the copper values appear to drop in proportion to increasing zinc values.

With respect to the lead content, most of the values are quite low ranging from < 2 ppm to a high of 

452 ppm (Q.0452%). Interestingly the lead values for the most part correspond with the increased 

zinc values.

t

The arsenic values which range from < 2 ppm to 92 ppm are widely scattered through the hole and 

is probably associated with very weak arsenopyrite mineralization known to occur in the area.

The barium content reported for the hole appears to be quite low. It is strongly suspected that there 

has only been partial digestion. Previous whole rock litogeochemical work carried out by Falconbridge 

Limited (Harold Gibson; 1987, M. Gray 1988) has indicated Ba values up to about 2000 ppm.

Reported beryllium values are generally quite low at -i 0.5 ppm. The exception to this is a few values 

of 1.0 ppm and a spike of 15.0 ppm Be. This high value was obtained from within the carbonate- 

sulphide veins which occur within the mafic metavolcanics immediately below the mylonite fault zone. 

In general there appears to be a weak Beryllium association corresponding to an increase in Calcium.

Bismuth values are quite low ranging from < 2 ppm to a maximum of 6 ppm. These values do not 

appear to be very significant, in light that a significant Bismuthinite BiS3 vein showing is known to be 

located approximately 1/4 mile to the southeast.

Calcium values were found to range from less than 1.00*X) to over IS.00% and is in part due to 

carbonatization alteration and carbonate mineral vein emplacements.
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Cadmium values were found to be higher than expectations. The metal values ranged from -c 0.5 ppm 

to a high of l7.5 ppm. Very interesting the cadmium values followed very closely with the increased 

zinc values. The Cd, Zn corresponding relationship may prove to be important in future investigations.

The elements Al, Co, Cr, Fe, Ga, Hg, La, Mg, Mo, Ni, Sb, Se. Sr. Ti, Tl, U, V, W show quite low or 

scattered values, and may in the future require further, more detailed study to be undertaken.

Aside from the above, but probably no less complex is the phosphorous content, in which seemingly 

high values up to 2050 ppm (G.205%) has been reported. Most of the values were found to occur 

within the upper hundreds of ppms. These values may be indicative of the presence of the pervasive 

phosphorous alterations throughout the volcanic stratigraphy.

Manganese values throughout the hole were not exceptionally high, ranging from a low of 60 ppm to 

a high of 2010 ppm Mn. For the most part the Mn values appear to correlate with the zinc values 

within the lower ranges. In all but a few instances the Mn values ranged from about 4 or 5:1 in 

comparison with the zinc. In the cases where the zinc values were in excess of 0.1 "X) the zinc values 

exceeded the Mn values by 2 or 3:1. It is unknown at this time if Mn would be a useful indicator for 

attempting to locate sphalerite mineralization, as has been suggested by other workers in the area 

(Peter Labaron, 1985, Noranda Exploration).

For all of the elements touched upon in this report, there is without doubt, room for further evaluations 

and interpretations. As was mentioned previously the ICP-32 trace element work is a suitable method 

to allow one to get some type of idea on the overall metal content in a fairly broad scale. In must be 

kept in mind that the ICP work has its limitations due to the partial digestion problems. Some 

interpretations can certainly be made which would give sufficient data to possibly allow for further, 

more detailed types of exploration work to be planned and carried out.

In conclusion the results of the diamond drilling and assaying procedures carried out by the applicant 

and a review of the pre-existing assay data obtained from Falconbridge Ltd., it would appear that there 

exists a conformable, weakly mineralized zinc bearing horizon within the middle felsic-rhyolitic unit 

(Ulster formation), which trends northeasterly across mining claim S-993570.

The presence of a strong fault structure which was found to host mineralized rock fragments may have 

tapped into richer zinc bearing strata somewhere in the downdip direction.

The presence of corresponding-nearly overlapping weak, visible VLF-EM, S.P., l.P., magnetic and 

geochemical anomalies appears to indicate the presence of a mineralized horizon within felsic rocks



The T-H Property 1993 Exploration Program 25 

closely associated within known mafic metavolcanics contact.

An exploration program of deeper diamond drilling followed up with detailed geological and suitable 

geochemical analysis and may be warranted, and might be considered for the future.

If possible, a drill hole of 800 to 1000 feet at an inclination of 60 0 - 75 0 should be considered to be 

drilled along the east, north-south boundary of mining claim S-993570 to test the westend of a strong 

Falconbridge VLF-EM anomaly which trends across the company claim S-1042946 up to at least the 

T-H property boundary line. This particular anomaly is thought to correspond with the same middle 

felsic-rhyolitic unit (Ulster formation) as occurs on S-993570. The strong anomaly may carry higher 

concentrations of sulphide mineralization than the VLF-EM anomaly apparently cut by drill hole C-93-1. 

It is hoped that higher grade sulphides might be found in both areas as a result of potential future 

exploration.
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7.0 CONCLUSIONS

The T-H Property 1993 Exploration Program was initiated on the Moncrieff Township mining property 

during the mid summer to fall of 1993. The work proposed included backhoe trenching, geological 

mapping - sampling, (John George Huycke OP93-145), followed by a self-potential geophysical survey 

and the diamond drilling of hole C-93-1, carried out under the application for Harold J. Tracanelli 

(OP93-146).

Most of the work carried out on the T-H property was concentrated in and around mining claim 

S-993570 which covers what is thought to be a favourable metal bearing geological contact area 

between the middle felsic-rhyolitic unit (Ulster Formation) and the upper mafic metavolcanic unit 

(Munster Formation). The Ulster Formation which was previously identified by A.E. Guthrie, 1980, is 

thought to form a continuous stratigraphic horizon with the Geneva Lake and Copper Formations. 

These two formations are known to host the former Geneva Lake mine base metal deposit and the 

Stralak prospect-deposit.

Previous geological-geophysical and geochemical work over the years carried out by Noranda 

Explorations, Falconbridge Limited and most recently by this applicant have shown there to be a close, 

clearly identifiable correlation between the expected, favourable geological formations (Ulster) and 

various geophysical-geochemical responses. Although, in some cases, the nature of the responses 

might be considered weak or negligible, various matters such as topography, overburden 

characteristics, conductivity, physical characteristics, geometry, depth to source, etc. need to be kept 

in mind throughout the evaluation process.

The work that was carried out for the exploration program was designed to test some of the theories 

that had been developed and to possibly determine if any further, more detailed work might be 

warranted.

Generally the results of the work showed that there is a well developed sequence of felsic metavolcnic 

rocks overlying mafic metavolcanic rocks which, at least in the near surface areas, show weak base 

metal horizons containing from 0.10 to Q.20% zinc. Importantly, the zinc mineralization occurs 

primarily within felsic metavolcanics in close proximity with the mafic metavolcanic contacts, which 

is conformable to the archean volcanogenetic VMS models.

The self-potential orientative survey work was carried out over three former pre-existing Falconbridge 

Limited grid lines in early September 1993. The results of this work showed the possible correlation 

with the previously identified VLF-EM and IP anomalies.
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In part, the characteristics of the survey data appear to indicate a strataform, fairly narrow (25-30 foot) 

weakly mineralized sources within the felsic metavolcanics. Further, more detailed data manipulations- 

interpretations would have to be undertaken in order to make any further determinations. For the most 

part, in the early interpretation stages, the data evaluation proved quite cumbersome and may in part 

be inaccurate.

In early October of 1993, diamond drill hole C-93-1 was drilled to a depth of 604 feet near the north 

central part of mining claim S-993570. The drilling cut through a s ignificant thickness of felsic 

metavolcanics followed by mafic metavolcanics and metasedimentary rocks. In between the felsic and 

mafic rocks, a very strong east-west trending mylonite fault zone developed, greatly altering and 

incorporating various rock fragments, some of which were shown to be well mineralized with 

sphalerite-chalcopyrite-galena, pyrite and pryyhotite. Some small bits of purely sulphide fragments 

were commonly observed within the fault zone. Because the majority of the rocks, mineralized or 

otherwise found, incorporated within the structural zone are probably fragments torn off of an adjacent 

geological formation, an important questions arises as to the former location and origin of the rock 

containing the richest sulphides. In this particular matter a thrust fault is postulated, in which it may 

be possible to speculate on the origin of the sulphides found within the rock fragments may have been 

brought up from lower stratigraphy down dip along the fault.

For the most part the rocks encountered throughout the length of the hole probably do not carry more 

than 5*X) of any one sulphide mineral. Various sections are quite visibly altered by sericite, biotite- 

chlorite, or injected by numerous quartz-carbonate-sulphide, pseudotachylite veins which have 

occupied fracture zones. Numerous samples were taken and trace element geochemistry work on the 

split core was undertaken. The results of the assaying were generally quite low, although there were 

a few exceptions, Q.2090% zinc over 5.0 feet.

Although the findings of the exploration work undertaken by this writer appear somewhat mixed, there 

are a few optimistic highlights within the data that might be worthy of future, more detailed 

investigations. It is quite possible that sulphide mineralization might exist at further depths. Sulphides 

observed in the mylonite fault zone may help to support such a theory. Sulphide bodies found at 

increasing depths will give weak or no conductivity-magnetic responses, etc, making exploration 

difficult.
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8. RECOMMENDATIONS

The evaluation of the exploration data and conclusions would lead one to believe that further 

exploration work should be considered. The type of work that might be considered could be the drilling 

of a fairly steep 800 ft. - 1200 ft. diamond drill hole at the eastern boundary of mining claim S-993570 

to test the western extension of the strong VLF-EM anomaly which trends across the adjacent 

Falconbridge Ltd. claim. S-1042946, up to the boundary of the T-H property. This strong anomaly 

may be associated with higher concentrations of sulphides, closer to surface than those anomalies 

exhibited on mining claim S-993570.

By utilizing Sparta Diamond Drilling, it is estimated that the cost of such a proposed drill hole would 

be $9,600 to $ 14,400 for an 800 ft. to 1200 ft. depth, at $12.00 per foot. Not included are mob- 

demob costs and the applicable taxes.

Any further analytical work considered should include processes which subject the samples to 

complete digestion. Thin sectioning and microscopic analysis should also be considered as part of a 

detailed investigation.

In order for the recommended work to be carried out, it will be necessary to obtain funding from 

private sources. It may also be possible that this work could be supported through the OPAP program, 

at which time the applicant, Harold J. Tracanelli and John George Huycke would once again 

collaborate, putting together two OPAP grants, in order to carry out a proposed exploration program.



APPENDIX l

The following is the supporting self-potential survey, 
instrumentation documentation for future reference.
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FOREWORD

A GUIDE TO PROSPECTING BY THE SELF-POTENTIAL METHOD

This guide to the self-potential method of geophysical prospecting represents part of 
continuing efforts by the Ontario Geological Survey to assist explorationists. and to support 
the development and implementation of sound mineral exploration technologies suited to 
Ontario conditions.

 The self-potential method-is small-scaled, versatile, and provides a simple, reliable 
and economical means of near-surface electrical prospecting for certain base metal sul 
phides and other mineral resources. In Canada, discoveries of important sulphide ore bod 
ies by the SP method attest to its proven exploration value Additionally, through research 
and development of the method, there should be further possible refinements and applica 
tions for SP.

E.G. Pye 
Director 
Ontario Geological Survey

m
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A Guide to Prospecting
by the 

Self-Potential Method
by

S.V. Burr1

INTRODUCTION

The author has used the self-potential or spontaneous 
polarization (SP) prospecting method extensively for 35 
years in surveying mining claims, and considers it the 
best of the electrical geophysical methods.

Recently, interest in the method has revived, proba 
bly due to renewed gold exploration Most gold deposits 
are not good conductors, but do contain some sulphides 
which can be detected by the SP method.

The few available textbooks which mention the SP 
method are brief in their descriptions of field prospecting 
methods, and some prospectors, who have tried the 
method with insufficient understanding of the technique, 
have become discouraged and added to the misconcep 
tions about it. Good practical descriptions of the SP 
method are contained in "Prospecting in Canada" by 
Lang (1970) and in "Mining Geophysics. Second Edition" 
byParasnis(1975).

This guide incorporates and updates information 
from a previous paper by the author (Burr 1960) and is in 
tended to instruct the layperson in the routine prospect 
ing use of the method and to encourage more geophysi 
cal research of the SP phenomenon Much of the material 
presented is unavailable elsewhere and was derived by 
experience through lield applications

IMPORTANT FACTS

Although the author has endeavoured to dispell some 
misconceptions, and to add some new facts on the SP 

'method in the body of this guide, some isolated facts

'Consulting geologist -geophysicist. 2111 Carlton Plaza. 140 
Carlton St . Toronto. Ontar.o MSA 3Wr
Manuscript approved lor publication (Match 15. 1981) and pub 
lished with the permission ot E G Pye. Director. Ontario Geologi 
cal Survey

could be emphasized at the beginning:
1) Hydro and telephone lines, which plague some of 
the other electrical methods, do not affect SP
2) Iron formation, which acts as a "good conductor" 
with some of the other electrical methods, does not af 
fect SP unless sulphides or graphite are associated 
with it. One major iron formation at the Sherman Iron 
Mine. Temagami. Ontario, contains graphite. The SP 
method begins to detect this anomaly at least two 
miles away. On the basis of one long north-south trav 
erse conducted by the author, a peak of 4000 mv (4 
volts) was obtained over or near this iron formation.
3) Buried or grounded metal objects can produce 
spurious SP "spot anomalies". A buried long metal 
pipe can produce a linear and sometimes genuine- 
looking (pseudo)anomaly. Graphite cathodes are 
used beside gas pipe lines to prevent corrosion and 
can produce an abnormally high negative SP anoma 
ly. Similarly, it can be demonstrated that an axe. pick 
or knife driven into the ground beside the forward pot 
(an SP ground electrode) produces a high negative 
reading in the instrument.
4) Several years ago in Northern Quebec, the author 
discovered a graphite SP anomaly of 1 volt at a pot 
separation of 300 feet. An unsuccessful experiment 
was conducted to try and achieve a 6 volt potential 
and power a radio. An additional pot merely cut the 
potential to 05 volts. Apparently the current strength 
or "ground amperage" in a near-surface self-potential 
electrical field is not proportional to the number of 
pots used
5) Natural SP anomalies of a few hundred to over a 
thousand millivolts, and of negative sign by conven 
tion, are caused by the iron sulphides pyrite and pyr 
rhotite, the copper sulphide chalcopyrite, and the na 
tive element graphite. Graphite gives the strongest SP 
reaction, followed by pyrrhotite, pyrite, and chalcopy 
rite. Strong negative anomalies have also been re 
ported over chalcocite, covellite and anthracite (Salo 
and Mooney 1960). Because of the many other factors 
influencing the strength of an SP response, it is not 
possible to predict which type of sulphide is responsi 
ble for the anomaly. A magnetometer or dip needle 
survey may help to determine whether the magnetic
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iron sulphide pyrrhotite is present or not
6) Magnetic storms, dealt with in the "Instructions" 
section of this guide, are a natural phenomenon which 
can be detected by the SP instrument It has been 
suggested that approaching earthquakes, or an 
atomic explosion anywhere in the world could be de 
tected by a monitoring SP instrument. In California, 
the method is used to locate water leaks in pipelines: 
m Australia, to detect salt springs; and it can also be 
used in geothermal exploration and in structural stud 
ies Other applications are also possible but await fur 
ther research of the SP method
7) Manganese oxides (psilomelane and pyrolusite 
wads) have been observed to give positive SP ano 
malies in Jamaica, the author detected high grade 
manganese "veins" or "dykes" which gave strong 
positive anomalies. The sedimentary Sibley Formation 
in the District of Thunder Bay. Ontario contains a man 
ganese oxide unit which produces alternating high 
positive and high negative readings which the author 
interprets as a possible indication of the presence of 
graphite
8) Finally, the peak of an SP anomaly is detected with 
the measuring pot positioned directly above the 
source This is in contrast to other electrical methods 
which can be responsive to the dip of the anomalous 
source, and through misinterpretation have led to 
some drill holes that have overshot, or have been 
spotted too far from or too near the target

BRIEF HISTORY

The SP method is the earliest electrical geophysical 
method to be discovered or invented It was first applied 
in England by Robert Fox (1830) who conducted SP re 
search around the tin mines of Cornwall, and later by Carl 
Barus (1882) who applied the method at the Comestock 
Lode in Nevada The first sulphide orebody discovered 
by an electrical method was detected by SP at Nautenen. 
Lapland. Sweden m 1907 (Lundberg 1948)

BRIEF THEORY

Most explanations of the SP phenomenon propose that a 
"wet" sulphide (or graphite) body develops negative and 
positive electrical potentials at its top and bottom, result 
ing in a both metallically and electrolytically mediated 
"flow" of electrochemical^ generated current around and 
through the body as shown in Figure 1.

It is possible that sulphide and graphite bodies in co 
ntact with ground water electrolytes induce a "spontane 
ous" DC flow of current, but local ground currents are not 
solely related to potential differences arising from sponta 
neous polarization of a conducting body. The author con 
siders that the natural telluric fields and currents encir 
cling the earth provide a natural applied electrical

Millivoltmeter
Rear Control potentiometer 

Station

Figure J Schematic representation of spontaneously generated electric current How near a sulphide body, showing cur 
rent paths through the ground and the SP apparatus (alter Lang 1970)



field which close lo an electrolyte-bathed SP body  
can give rise to a "conductive" spontaneous polarization 
effect which distorts the local primary geosymmelry of 
natural electrical fields near the earth's surface.

For example, if these ground currents are flowing 
through an electrically isotropic and homogeneous rock 
type, they are like the parallel, equispaced strings of a 
harp, and a uniform potential difference field is devel 
oped (see A m Figure 2) If they are passing through dif 
ferent rock types with different conductivities, some of the 
nearby 'harp strings" will converge slightly to take ad 
vantage of a better conducting rock unit, resulting in a 
"resistivity' map which differentiates between different 
conductivities ol the rock types (see B m Figure 2). If the 
currents come upon sulphides or graphite they will be 
drawn towards such bodies in an attempt to flow through 
them, resulting in a high potential or anomaly (see C in 
Figure 2) Finally, in a strong magnetic storm, the harp 
strings will quiver as if they were being stroked (see D in 
Figure 2) The effect of a magnetic storm will be dis 
cussed at greater length in the "Instructions" section

COMPARISON OF ELECTRICAL 
GEOPHYSICAL METHODS

Although the SP method was extensively and routinely 
used during the 1930's and 40's by many well-known pro 
fessional geophysicists. currently, it is generally misun 
derstood or overlooked as a useful and economical geo 
physical prospecting method.

The first orebody found in Canada by electrical 
methods was surveyed by Hans Lundberg (1928) at the 
Buchan's Mme in Newfoundland, where conductive ore 
was detected using the SP method At least one orebody 
was found m the Noranda area and Lundberg (1948. 
p 179) reports: " a lead-zinc-copper orebody was found 
in the Eastern Townships of Quebec. This survey was 
carried out oy A R Clark and H.G Honeyman. and the re 
sults were well confirmed by subsequent drilling " He 
also states "The outlining of the Flin Flon orebody in Man 
itoba is pemaps the best known example of his [Sherwin 
Kelly's) surveys "

HOMOGENEOUS ISOTROPIC ROCK

SULPHIDES/GRAPHITE

B

BETTER CONDUCTING ROCK UNIT

MAGNETIC STORM

Figure 2 Schematic representation ol various naturally occurring configurations of electrical equipotential fields-
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The author was involved in early field surveying ex 
periments with the resistivity method, using formulae de 
veloped by Dr Arthur Brant. University of Toronto. This 
method requires the "pushing" of alternating current into 
the ground and can provide an excellent interpretive 
model of the geological stratigraphy and structure Resis 
tivity surveying can also detect conducting anomalies 
which may correlate with buried sulphides or graphite. 
However, the method was found to be cumbersome and 
slow, and soon gave way to the faster, more portable, but 
less informative electromagnetic (EM) methods More re 
cently the induced polarization (IP) method has been de 
veloped and applied It also "pushes" current [as DC pul 
ses which naturally decay) into the ground out is much 
more cumbersome than the resistivity methcc and much 
more expensive than most of the EM methoos it is con 
sidered to be a composite of the resistivity and SP meth 
ods and is capable of detecting low resistivity "good" 
conductors and disseminated sulphides (fc'uding oxi 
dized oreoobies)

Unfortunately, the interpretation procedure is compli 
cated and the method will equally well detect iron oxides 
and other semimetalHc uneconomic minerals A draw 
back with the resistivity. EM and IP methods is that they 
measure secondary electrical fields which are sometimes 
difficult to interpret They also respond to unmmeralized 
wet shears, faults, and fissure zones. Perhaps the most 
common cause of "false" anomalies with these methods 
is the variable depth of overburden over the rock surface. 
If there is a subsurface valley buried by overburden, all 
the above methods will yield a "psuedoanomaty" similar 
to an anomaly observable over a massive suiohide zone.

Alternatively, the SP method does not determine sec 
ondary fields, so survey results are much easier to inter 
pret It does not respond to subsurface valleys, wet clay, 
shears, or faults, and. in the authoi's experence. the SP 
method does not provide results which coukj lead to a 
false anomaly In over 500 SP anomalies which were 
stripped or drilled, the author always found tne source of 
the SP anomaly to be sulphides and/or grap~rte m the un 
derlying rock

The SP method responds to good conducting sul 
phides (both oxidized and unoxidized bodtes). graphite, 
and nonconducting (disseminated) sulphides if these sul 
phides are oxidizing The author has encountered only 
two cases where disseminated sulphides were not de 
tected by the SP method. In one case, an exposure of 
disseminated pyrite showed no oxidation "rust" (gossan) 
whatsoever, in another, sulphides of a pynte-chalcopy- 
nte-beanng copper orebody were also fresh, and the pH 
of the ground water was found to be 10.0, too basic to ox 
idize the pyrite According to Lundberg (".948. p. 179): 
"The self-potential method must be used wrth some cau 
tion . .and many orebodies may not cause any anomalies 
at all. owing to certain ground-water or overburden condi 
tions " The proportion of nonoxidizing. nonconducting 
sulphide bodies is unknown, but the author expects that 
the number in Canada is probably very small It is this 
small percentage of nonconducting sulphide bodies 
which prevents one from saying the SP is a "Yes" or "No"

method in geophysical prospecting for sulphide ores It is 
a Yes or No method for the detection of good conductors 
only, but not necessarily for disseminated sulphides

Another feature of the SP method is its ability to dif 
ferentiate between anomalies caused by sulphides and 
anomalies caused by graphite Sulphides produce a 
range of up to 350 millivolts between the most positive 
and most negative SP readings, graphite has a higher 
range The SP method also has the ability to "smell" an 
anomaly some distance away and can smell graphite at a 
greater distance than sulphides

One of the popular misconceptions about the SP 
method is that it is limited to shallow depths as its detect 
ing ability is dependent on the presence of oxidizing sul 
phides which usually occur close to surface of the earth 
Lundberg (1948. p 179) states "The sell-potential 
method is based on the fact that slowly proceeding 
weathering in the upper portion of a sulphide body is ac 
companied by electrical potential differences between 
the surficial oxidation zone and the deeper nonoxidized 
portions of the orebody Lang (1970. p 162) contends 
this idea by noting that graphite is not oxidizing The au 
thor has located disseminated sulphides under 25 m of 
sand (including a quicksand layer), and a weak conduc 
tor under 36 m of overburden Lang (1970. p 162) also 
states: "reactions at the surface may become too weak 
to interpret when the overburden is more than about 300 
feet [91 m] thick" The author has located "heavy" sul 
phides capped by 7.6 m of barren rock, with no apparent 
indications of oxidation

Another misconception is that one can derive a for 
mula lo determine the percentage of sulphides in an SP 
anomaly based on the strength of the readings Lang 
(1970. p 162) states "The strength of the potential gener 
ated depends largely on the concentration of sulphides " 
One cannel, however, determine at*y variations in the 
strength of anomalies as dependent on the concentration 
of sulphides For example, the strongest SP value along 
the strike of an anomaly does not occur where the sul 
phides are most highly concentrated, but where the 
source of the anomaly is closest to surface With a little 
practice, one can determine whether the source of the 
anomaly is close enough to the surface to be exposed by 
stripping Details are given m the section "Mineral Pro 
specting with the SP Method"

Although the author has stated that the SP method 
does not give false anomalies certain operator errors can 
produce them To help operators avoid such errors is one 
of the objectives of this guide

LIMITATIONS Of THE SELF- 
POTENTIAL METHOD

As no one geophysical method is all-embracing, the fol 
lowing limitations of the SP method should be borne in 
mind when planning surveys

1) The SP method cannot be used over water How



ever. Lang (1970. p 162) states 'Where sulphide depos 
its lie beneath lake waters, the method is not usually ap 
plicable except over the ice in the winter. Further re 
search is needed to refine this technique.

2) Winter surveys are now possible through snow 
cover using high impedance voltmeters, but damp 
ness can short-circuit the instrument, extreme cokJ 
can weaken the batteries, and ice can encrust the 
pots and prevent ground contact Preventive mea 
sures include addition of glycerine lo the pots, and 
carefully planned quick checks over target areas, lo 
maximize surveying before prolonged frigid tempera 
tures can affect the equipment
3) An SP anomaly does not indicate whether conduct 
ing sulphides are disseminated or massive Accord 
ingly, the anomaly could be tested by another electri 
cal method such as VLF (very low frequency) to 
determine whether it is a good conductor At the same 
time, the anomaly could be checked with a magne 
tometer to determine whether the magnetic iron sul 
phide pyrrhotite is present
4) As mentioned in the section "important Facts", the 
SP method responds to pyrrhotite, pyrite, and chalco 
pyrite. It does not respond to zinc, lead. gold, or silver 
minerals. However, some iron or copper sulphides are 
generally present with these other metals and, if oxi 
dizing, will result in an SP anomaly.
5) In the case'of a strong and obvious graphite SP 
anomaly, the method cannot indicate the presence or 
absence of associated sulphides Presently, only one 
instrument, the RONKA EM-15. can resolve associ 
ated sulphides, but only if the anomalous source is 
shallow, and if any associated sulphides are good 
conductors For reasons not fully understood, this in 
strument only responds to good conducting sul 
phides, but not to graphite

SELF-POTENTIAL EQUIPMENT

A millivoltmeter-potentiometer is used to take SP read 
ings by a needle and scale, digital readout, or an adjusta 
ble dial which brings a needle or audio signal to a null po 
sition The operator will likely make fewer mistakes in 
recording with a digital readout Readings should be 
double-checked for precision, particularly at established 
control stations

A basic requirement is a reel of wire In most cases, 
more than 600 m of wire is desirable Another useful and 
timesaving item in conjunction with the use of a long wire 
is a pair of walkie-talkies Lastly, the most important items 
are the porous pots If these do not function properly, the 
survey becomes a wasted endeavour Occasionally the 
milhvoltmeter may get wet and short-circuited. This con 
dition is easy to detect if not to rectify Also, the wire may 
develop a bare spot which may make contact with the 
wet ground and give a sudden strong negative reading 
This is also easily identified though of infrequent occur

rence. In scxne circumstances, an unmonitored pot may 
change its ootential along a survey line and produce 
false anomalous readings. The pots are crucial to the 
successful operation of the SP equipment, and accord 
ingly, will be discussed first in the "Instructions" section.

INSTRUCTIONS

(1) Operation of SP Equipment

The Pots

The two pots are generally made of porcelain ceramic in 
hollow cylindrical forms with porous bottoms From the 
caps, copper electrodes are suspended down into the 
pots. A saturated copper sulphate solution is used as the 
medium to connect the porous pot contact with the 
ground. wh,ch establishes a mediated electrical contact 
with the cooper electrodes suspended in solution. If two 
bare metal electrodes made contact with the ground, 
there would be an instantaneous surge in polarization be 
tween them which would then drop quickly to zero. With 
the copper sulphate solution as the mediator of the 
ground cornact. no net polarization effect involving a dis 
charge of current takes place and the relative potential 
difference between two survey stations can be measured 
with considerable accuracy.

Occasionally, the two pots will have, or may develop 
an inherent potential difference between them If this is 
onfy a few millivolts, no harm is done in running survey 
lines with the reel and not correcting the individual read 
ings. An error of a few millivolts will not result in false or 
obscured anomalies. However, a high pot potential differ 
ence can be very critical in some situations as discussed 
below.

The reason for an original pot difference is probably 
due to slight variations in construction making one pot 
more porous than the olher. and thereby, of a slightly dif 
ferent conc'jctive response This is usually a fixed and 
unchanging condition which does not hamper ihe SP sur 
vey However a sudden change in pot difference may be 
caused by a crack, by coniacl of ihe porous part of the 
pot with me:ai or sulphides, by Ihe drying out of one pot. 
or by the sc-ution in one or both pots becoming undersa 
turated in cooper sulphate The pot difference should be 
checked o~.en; for example, at the start of the day. at 
noon, at t~e end of the day. and at each control station 
and tie-m ocmt.

The fii;-ng of the pots must be carried out with care, 
the level o" the solution checked often, and additional 
crystals or powder added frequently as required. Withoul 
ample copper sulphate solids in contact with the solution, 
a rise in terr.perature of one or both pots may result in un- 
dersaturation This is because of the increased solubility 
of copper s Jphate at higher temperatures. To make the 
saturatec cccper sulphate solution, it is advisable to heat 
Ihe wate' as ;ne crystals are being added, until the solu-
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lion is hot and solid crystals are still present A oyrex bowl 
is recommended, as the solution is corrosive, and a 
wooden spoon or stick is useful for stirring

Jellying the Pots

If the pots are to be used for a week or more it is timesav- 
mg to make a icily of the solution Only enough jellied so 
lution to fill the two pots is required The operation is simi 
lar to making any jelly, except it is advisable lo add two or 
three times as much gelatin to the water to make a good 
set The hot water plus gelatin solution shouic De well stir 
red as the copper sulphate crystals are added After the 
solution has cooled, a few crystals shouic oe added to 
each pot The jelly solution can then be po^'ed into the 
pots, capped, and allowed to set One se: o' jellied pots 
should last an entire prospecting seaso' of 3 or 4 
months

However, the pots should always be stored under 
moist conditions away from excessive hea; to prevent 
evaporation and danger of drying out

Pot Difference

Once the pots have been filled and allowed to cool it is 
possible to determine by a simple procedure whether 
there is any inherent pot difference:

(1) The pots are placed on or in the ground, close to 
gether, with one pot connected to wire running from 
the positive ("far") connection of the millivoltmeter. 
and the other pot connected by wire to the negative 
("near") connection A first reading is taken
(2) The pots are now reversed leaving ne same wires 
attached to the positive and negative connections of 
the millivoltmeter. and a second reading is taken
(3) The formula for calculating the po: difference is: 
(1st Reading -h 2nd ReadmgJ/2

For example, if the 1 st Reading is -8 millivolts and the 
2nd Reading is -i-10 millivolts, the po: difference is ((-8) 
-t- (-t-10)).'2 = 4-1 mv These relatively high readings in 
dicate that the potential difference between the ground 
and each pot is 9 millivolts, suggesting that tr*e pot differ 
ence was measured in an anomalous area However, as 
long as the correct procedure is followed, tne true pot dif 
ference is obtainable anywhere. Once the magnitude of 
the pot difference is established, the positive and nega 
tive pots should not be interchanged during the course of 
SP survey readings. An alligator clamp on the "forward" 
positive pot is ample identification, and is useful for en 
gaging and disengaging the end of the wire The pot dif 
ference should be regularly monitored and carefully mea-
sured at each control station and tie-

The Millivoltmeter-Potentiometer

Most voltmeters are accompanied by full operating in 
structions which describe how to read the instrument. It is 
important to emphasize that by convention the forward 
advancing pot should be linked to the positive or far in 
strument connection and the stationary or rear control 
station

pot should linked to the negative near connection (Figure 
1) With the positive pot moving "ahead", anomalies are 
negative after the traditional Carl Barus method which is 
the currently accepted convention If the negative pot is 
inadvertently sent ahead, strong positive readings would 
be anomalous

The Reel of Wire

Wire used in SP prospecting should be strong, thin, light, 
flexible, and well-msulated with a smooth surface De 
pending on the roughness of the terrain, thickness of un- 
derbush. and straightness of the traverse line, a O 8 km 
length of wire can be pulled off a reel to its end Wire 
should be attached to the forward pot by a dove hitch 
knot, with a bared end connected to the copper electrode 
which protrudes above the pot cap The connection 
should be made with a short piece of insulated wire se 
curely attached at one end to the pot electrode, and to an 
alligator clamp at the other end in order to make contact 
with the reel wire. With this arrangement, an SP surveyor 
can pull the wire and the forward pot with one hand with 
out danger of disengagement of the pot connection

Theoretically, the potential difference due to the SP 
effect could be measured with the two pots several kilom 
eters apart Although impracticable, a longer wire is pref 
erable as more readings can be taken with the millivolt- 
meter and rear pot set up at a single control station, and 
fewer control stations are needed as discussed below

A reel with only 244 m (800 ft) of wire should not be 
spliced onto an extra length of wire Regardless of how 
well the wire is spliced and insulated, it will come apart or 
become entangled under most field conditions The time 
gained from avoiding such survey delays will more than 
compensate for the cost of an appropriate length (e g 
610 m (2000 rt) of wire

The pdsitive wire from the milhvoftmeter should have 
an alligator clamp to attach to the reel wire, as it is gener 
ally necessary to disengage the clamp before the reel un 
winds

The Walkie-Talkies

Although the two SP operators can shout for a few hun 
dred meters and then send messages by tugs on the taut 
wire, a faster and more reliable survey can result from use 
of walkie-talkies for voice communication The forward 
operator can describe the topography (e g swamps, 
creeks, up-hill, down-hill, etc ) to the note-taker operating 
the millivoltmeter. and can notify when the forward pot is 
in ground contact and ready for a reading Often, the reel 
will stop, the instrument operator will attach the millivolt- 
meter at the rear control station wire, and then the reel will 
Suddenly move forward resulting in possible damage 
The instrument operator can also inform the forward oper 
ator of the trend of the readings, and. if "smelling" an 
anomaly, to cut down the readings from, for example. 20 
m intervals to 10 m or less for a preliminary detailed sur 
vey of the anomaly

The walkie-talkies should not be so powerful as to in 
terfere with nearby citizens bands



(2) Conducting an SP Survey

After the pots have been prepared and the initial pot dif 
ference measured, they may be combined with the milli- 
voltmeter. the reel of wire, the walkie-talkies, and weath 
erproof note-taking materials in preparation for an SP 
survey along a predetermined line grid. The starting pro 
cedure will depend on the size of the grid and the length 
of wire on the reel. For example, the grid shown in Figure 
3 is oriented with a base line (BL) parallel to the structure 
or strike of rock units and cross lines at right angles.

With 610 m (2000 ft) of wire a survey moving from 
east to west could effectively cover the area as follows: 
(1) The first control station is established on the base line 
at cross line 4W. This station is given a tentative va/ueof O 
mv. (2) The pot difference is recorded, and (3) SP survey

measurements are recorded along with pot locations and 
other notes, north and south on lines 0. 4W and 8W. as 
well as readings along the base line between line O and 
line 8W. Readings should never be taken at forward pot 
spacing intervals of over 15 m (50 ft), except possibly 
along the base line. In exploration for narrow vein depos 
its, the intervals should be shortened to define the peak. 
Bends in the wire of 90 degrees or even 360-degree 
loops do not affect the readings

After line 8W has been traversed, readings are taken 
along the base line to line 16W where a careful measure 
ment is taken and added to the inverse of the pot differ 
ence. Next, the second control station at BL.16W is es 
tablished. If the tentative value of the second control 
station is -r 5 mv. then all readings taken from the second 
control station set-up along lines 12W. 16W. 20W. and
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the rest of the base line are relative to a value of + 5 mv 
For example, a reading of -25 mv gives a tentative value 
for that point, or survey station, of -20 mv All readings or 
final adjusted values may be plotted on su'taoly scaled 
maps beside the appropriate survey stations

With only 244 m (800 ft) of wire, an SP survey con 
ducted over the same grid would require more set-ups, or 
control stations (Figure 4). In such a situation the first con 
trol station is set up at 7 +OON on line C (tentative value O 
mv). and readings taken north, and south to the base line 
Along the base line the pot positions should oe carefully 
marked for tie-in with other control stations south of the 
base line. After the northern part of line O has been run. a 
reading is taken at 4W.7 * OON and the inverse of pot dif 
ference is added. After this, the rear operator traverses 
over to 4W.7 + OON where a second contro- station is es 
tablished. The rest of the northern pa" of l-ne -W includ 
ing the base line, is surveyed and the procedure is re 
peated across the northern section of the c'-c to control 
station 20W. 7-i-OON. Next the pots, miiiivoftmeter. and 
reel of wire are moved to 20W.7 + OOS The southern sec 
tion of line 20W is traversed, tieing-m at the case line sta 

tion. Assuming the value at BL.20W had been given as 
-23 mv from the control station at line 20W.7 -l- OON; then, if 
the reading (including pot difference) from the new con 
trol station at 20W.7 + OOS is * 1 0 mv. it follows that the 
new control station is 10 mv more negative than the base 
line at line 20W  thus -33 mv The survey is continued 
eastward in the same fashion as the north section. It is un 
likely that the rest of the base line tie-ins will check as the 
potential will have changed somewhat because of mois 
ture and temperature variations Any discrepancies 
should not produce or hide anomalies. Nevertheless, it is 
obvious from the above examples that a longer wire pro 
vides better control of background SP variations over a 
larger area (2 control stations versus 12 control stations 
and 6 tie-ins), and allows a faster and more efficient sur 
vey to be run

When following the normal procedure of placing the 
pots on or in the ground, it is possible to obtain variations 
of up to 110 mv due to the varying acidity and bioelectric 
activity of soils Wet swamps tend to give positive SP va 
lues, and dry hills negative ones in areas where there is a 
more uniform type of soil cover, the background range is
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much less. As an extreme example of this a detailed trav 
erse across a 244 m (800 ft) wide tailings pond may give 
a range in readings from -t-1 to -l mv. probably due to 
the uniform acidity of the tailings The author observed 
similar small variations in the residual soils of Jamaica 
Lang (1970. p.162) states. "Pronounced slopes. - 
sometimes introduce a topographic effect Fortunately, 
m Canada this potential variation of me background 
agrees with the topography, and in ronanomaious areas 
of swamps and hills, the SP contours correlate to topo 
graphic features This is one reason why the topography 
at each station should be noted Another irr.po^ant rea 
son is shown in Figure 5

Figure 5 represents hypothetical SP values along 
one line. In example A SP measurements occur on a 
"Hal" map showing no topography, such :nat t^e weak 
negatives opposite the ? would normally be ignored Ex 
ample B shows a small rise which would explain :he neg 
ative readings m terms of normal background topo 
graphic variation However. ,f there 'S a s.-.-amo as m
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example C these weak negatives would definitely be 
anomalous

Unoer favourable conditions an SP survey such as 
that depicted by Figure 3 could cover the area with a few 
hundred readings in one or two days, traversing approxi 
mately 4 km of grid If an SP survey detects strong ano 
malous negatives and has also covered a few swampy 
areas, it is nkely that the greatest positive and negative 
values o" :~e survey have beefrencountered As an ex 
ample. S3 survey notes might read as shown in Table i

If the -srige of values is ol the order of 250-300 mv or 
more, atxx.; one third of that range is probably back 
ground va- ation due to the varying acidity of the soils ;n 
this case " :he most positive tentative value is near - ' 00 
mv. or near - 10 mv. it should be given an adjusted value 
ol -H 50 rnv and the other tentative values adiusted ac 
cordmgly For example, if the most positive tentative va 
lue is -t- 75 mv. it is adjusted to -t- 50 mv. and it follows that 
a normalizer of -25 mv must be added to all the tentative 
values, as .n Table 1. to yield the f inal adjusted value

If the ~cst positive tentative value is between r -O 
and -60 ~.v. no adjustment is necessary In most cases 
the mos: costive value is over a swamp or low wet 
ground

In so~e localized anomalous areas the range from 
most posii've to most negative readings may be 150 mv. 
or less, ano is probably due to a more uniform soil cover 
In such a case, the most positive tentative value snould 
be adjustec to about -i- 25 mv. In most circumstances, 
one does not know at the time when the first control sta 
tion is set-up, what anomalous conditions will occur On 
more than one occasion, the author has unknowingly set 
up a first control station over an anomaly and all the sub 
sequent readings were positive to high positive.

The purpose of the adjustment is to attain a final bal 
anced background range about the zero value, such that 
the anomalous signals are more readily recognized and 
interpreted The background is the range of electrical 
self-potential which is due mostly to variations in topogra 
phy or soil oH For example, a final adiusted value of 50 
mv on top of a hill would not necessarily be anomalous A 
value of -70 mv. or more negative, would be In the sec 
ond case aoove. with a background range of 50 mv or 
less, an adjusted value of -25 mv on lop of a hill would no! 
necessarily be anomalous A value of -40 mv would be M 
should be stressed that over a swamp, as illustrated 
above, an anomaly due to buried sulphides might be 
much less negative, or in some cases, a low positive SP 
anomalies under swamps and deep overburden are 
much weaker than on hills and shallow overburden Thus, 
topographic information is needed in this type of electri 
cal survey Betow. in the section on "Alternative Field 
Methods", a simple technique which minimizes the topo 
graphic effect is discussed

Magnetic Storms

Solar flares produce geomagnetic disturbances which 
are related to the phenomenon of the aurora boreahs and 
can cause magnetic storms of several days duration
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TABLE 1 AN EXAMPLE OF SP SURVEY NOTES FOR A SURVEY CONDUCTED WITH A 
REEL OF WIRE 610 METERS (2000 ft.) LONG ON A 400 ft. - SPACED GRID 
(see Figure 3).

Control Survey 
Station Station

Tentative -M-25) 
Reading Value (Normal izer)

Final Adjusted 
Value

BL.4W

BL.16W

BL.3W
BL.2W
BL.1W
BL.O
O+5ON

etc. 

BL.16W

BL.15W 

etc.

BL.12W 
O+50N

-1-3
-8
-12
-7
-2

-25

-70
-44

(Millivolts)

-8
-12
-7
-2

(a "quiet" area)

-20

(probably anomalous)

-65
-39

-25
-22
-33
-37
-32
-27

-20

-20
-45

-90
-64

The intensity and effects of magnetic storms m north- 
em areas are enhanced near strongly magnetic iron for 
mation. During a magnetic storm. SP readings fluctuate in 
an unpredictable and random fashion similar to 
fluctuations observable on a magnetometer under the 
same conditions Generally, the magnetic storm has no 
effect on the SP readings until the two pots are more than 
about 100 metres apart, and increased pot separations 
increase the violence of the fluctuations Magnetic storms 
may start suddenly and last only a few minutes, or they 
may last a few days. Except for short traverses, an SP 
survey with a reel of wire is not possible under storm con 
ditions. Below, an alternative field method will be dis 
cussed which can avoid the effects of a magnetic storm.

(3) Alternative Field Methods

Topographic Problems

Although the influence of topography on SP readings 
may be interpreted arid-anomalies recognized, the prob 
lems can be confusing to the inexperienced operator. For 
several years, the author has used a technique which ef 
fectively inhibits the topographic effect and gives better 
ground contacts, even on rubble and bare outcrops.

First, two porous canvas sample bags are filled with 
material which will stay wet for several hours, such as 
black muck. loam, or sawdust. Second, a pot is inserted 
in each sample bag and tied on Both pols afe-then"1n

10



contact with a medium of constant pH and the influence 
of varying acidity is strongly attenuated As a result, read 
ings become more uniform, the background displays a 
narrower range, anomalies m swamps are better defined, 
and anomalies on hills are less negative and less exag 
gerated A final adjusted value of * 1 0 mv for the most 
positive value is adequate, and a -25 mv value may be 
anomalous -f ~ *

Magnetic Storm Problems

A magnetic storm can hamper or preclude an SP survey 
conducted with a reel of wire However by moving both 
pots at a constant separation along a survey line, it is 
possible to overcome the effects of a magnetic storm 
Only on rare occasions such as in northern latitudes near 
strongly magnetic iron formation could there be any 
fluctuation with a pot separation of about 15 metres (50 ft) 
or so

There are two alternative methods by which two op 
erators can move aong a survey line without the reel, but 
linked together by about 20 m of wire, to allow for 15 me 
tre-spaced (50 ft) readings m rugged topography. Both 
methods are much fasier than a survey conducted with a 
reel smce it is not necessary to walk back along a line and 
reel the wire m From :he base line the operators can sur 
vey along the longest lines, traverse across along a tie- 
line or through the bush to an adjoining line, and survey 
along it back to the base line, and over to the starting sta 
tion to tie in similar to magnetic surveying methods

One method requires that the rear negative pot be 
moved up to the same ground contact location on which 
the forward positive pot was positioned Under field sur 
vey conditions this method is impracticable due to the dif 
ficulty of placing the rear pot on the exact ground contact 
position of the forward pot such t hat every station be 
comes an uncontrolled 'control station"

A preferable alternative for SP surveying during 
magnetic storms is the leapfrog method shown in Fig 
ure 6

This rr^'^od solves the problem of uncontrolled con 
trol stations but adds to the arithmetic computations of 
the operate" taking notes since each station has to be 
evaluated cefore the next station is "read". Both of the 
methods ir,olve adding the inverse pot difference to 
each readTG

For exsTipie. the leapfrog pattern can be started 
from an estaohshed control station on the base line with 
an assignee: tentative value of O mv. An example of typi 
cal survey "des is shown in Table 2

The cc~'rol station, with a tentative value of O mv. 
reads the positive pot at O * SON The reading is -i- 5 mv; 
thus, witr- z. 3ot difference (P D ) of -1 mv. the corrected 
reading is - 6 mv and the tentative value is O -t- 6 = -H 6 
mv Next. ;r^ negative pot is moved to 1 * OON and reads 
station O - SON The corrected reading is -9 mv Thus, 
O -i- SON is 9 mv more negative than 1 -i- OON; or 1 + OON is 
9 mv more positive than 0 + 50N Thus 1+OON has a 
transposec reading of -t- 9 mv (see Table 2). and the ten 
tative value at 1 * OON is ( * 6 ) -i- (-i- 9) = * 15 mv The 
positive pc-' s then moved from O-H SON to 1 -i-SON. Sta 
tion i -r SON '""as a tentative value of -t-31 mv The nega 
tive pot is r ei moved to 2 -i- OON and reads 1 -H SON If the 
corrected -eacmg is -i- 36 mv. then the transposed read 
ing of -36 r , means that 2 -t- OON is 36 mv more negative 
than i * 50VJ and thus has a tentative value of -5 mv.

To ers-'9 that results are meaningful, it is important 
to keep a ca'e'ul record of each reading and calculation 
for later rec~ecking On returning to the base line, the 
readings s'Ou'd be tied-in to the control station from 
which the traverse started An exact tie-in or equivalence 
of starting and finishing readings at the control station is 
unlikely, but depending on the number of stations read, 
one can treat the tie-in error as one would treat correc 
tions for magnetic diurnal variation during a magnetic 
survey For example if the tie-in reading is +50 mv after 
50 readings, then working backwards one would distrib 
ute the discrepancy by adding -50 to the last reading. -49 
to the second last, and so on However, if the change in 
readings at the control station is several hundred milli-

Bate L me

O-SON 1'OON 1.50N 2* OON 
l- — — l si Rcart.ng — — -,,-— — 2nd Reading ——-,,- — — 3rd Beading —— — i r- — —— 4 ih Reading —— — -, 

5 mv || -10 mv || MSmv II *35mw |

Figure 6 - An examp/e o f .'fie "leaplfog method ol SP surveying w/fAi a 'ted length of wire (see also Table 2)
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Guide to Prospecting, Self-Potential Method

TABLE 2 AN EXAMPLE OF SP SURVEY NOTES FOR A SURVEY CONDUCTED USING 
THE "LEAPFROG" METHOD WITH A FIXED LENGTH OF WIRE (see Figure 6).

Control Survey 
Station Station Pot

Reading plus inverse
Pot Difference
P.D.M-D

Transposed
Reading at

Negative Pot

(Millivolts)

Tentative 
Value

Finai
Adjusted

Value

BL.O O+OO
0+50N
1+OON
1+50N
2400N

W

-(-9)
-(*16)
-(+36J

+15 
+31 
-5

volts it is necessary to recneck calculations or resurvey 
the lines.

Although faster, this alternative method is somewhat 
complicated, requires careful arithmetic, and usually in 
volves an adjustment to bring the relative values into rea 
sonable perspective for interpretation. Despite savings in 
time, it is not recommended unless one is obliged to use 
it due to magnetic storms or a shortage of wire

(4) Notes on the Interpretation of SP 
Survey Results

The results of an SP survey can be effectively repre 
sented and interpreted by using maps on which the final 
adjusted values are shown along with SP line profiles, or 
more preferably. SP contours of appropriate intervals. If a 
good background range is established, most anomalies 
are well delineated as more negative areas.

Anomalies of -450 mv. or more negative, are due to 
graphite, but anomalies of -350 to -400 mv can occur in a 
variety of lithologic or mineralized conditions Generally, 
detailed follow-up readings along the strike of the ano 
maly can resolve some of the possibilites.

Another situation sometimes encountered during an 
SP survey is a line of values which are more negative than 
the values along the adjacent lines on each side. This 
means that the anomalous SP contours run along the line 
at right angles to the base line and also to the regional 
strike. This condition may either be due to a loss of con 
trol, or the presence of a crosscutting conducting body 
which may contain sulphides. Loss of control may be due 
to a sudden change in pot difference, an erroneous read 
ing (value) of the control station, or location of the control

station over an anomaly. Similar to magnetic surveys. SP 
surveys are better controlled from nonanomalous control 
stations. If control stations are to be set up on the base 
line, it is preferable to first survey the base line, back and 
forth if necessary, to establish reliable values. Then, if 
some parts of the base line are anomalous, these should 
be avoided as control stations if possible. Since slight 
variations in moisture or temperature can change the 
electrical potential of any station, it is likely that in an ano 
malous area the change will be greater. To determine the 
cause of an anomalous line of values? the readings along 
it should be repeated Repeated surveys of SP anomalies 
due to buried conductors are generally replicative: al 
though, they may change in strength due mainly to varia 
tions in the level of the water table. A low water table 
produces stronger negatives than a high water table.

If duplicate readings should substantiate that an 
anomaly follows along a survey line, some follow-up 
cross traverses perpendicular to the line may be required 
in order to detail the anomaly as depicted in Figure 7.

In some cases the line profiles or contours of SP va 
lues may be used to approximately indicate the direction 
of dip of a conducting body (see Figure 8). This is particl- 
uarfy so in level areas of no topographical effect or when 
using the canvas sample-bag method (see "Alternative 
Field Methods")

(5) Mineral Prospecting with the SP 
Method

The main procedures of the SP method are described un 
der the heading "Conducting an SP Survey" SP pro 
specting may be conducted with a reel of wire: or. at a 
constant pot separation, depending on which is more

12



CROSS TRAVERSE LINES 

l l

Figure 7 An example of an SP anomaly (arbitrary contour values) detailed by cross traverse lines.

convenient. Normally, it is not necessary to cut picketed 
grid lines for prospecting, as pace-and-compass trav 
erses provide sufficient control over location of anoma 
lies.

When an anomaly has been detected it should be 
"peaked up". This means that the forward pot is moved 
back along the su/vey line until the highest .reading on 
that traverse line is accurately located. This may require 
moving the pot only a few centimetres along the line 
Next, the rear pot and millivoltmeter are moved up close 
to the anomaly, preferably at or near a surveyed station 
so that the new control station can be tied-in to the rest of 
the survey values. As an example, the peak on the survey 
line in Figure 9 is -225 mv; since somewhere along strike 
the peak could rise to a "graphite" level, it is necessary to

maintain some control over the relative magnitude of SP 
values. Assuming the new control station is found to be 
valued at -125 mv. it is possible to do a further check per 
pendicular to the traverse line to establish the location of 
the anomaly peak more accurately. If there is higher 
ground to the right and lower ground to the left, it is pref 
erable to test the higher ground first by a detailed parallel 
traverse line some 5 to 10 m from the original survey line, 
as shown in Figure 9.

If a second peak of -285 mv is located to the right, 
this means that the best direction was chosen, and an 
other detailed traverse line should be surveyed farther to 
the right. The third peak may be only -105 mv. Thus the 
strongest vaute is near -285 mv. Next, it is possible to pin 
point the SP target by "potting" along strike until the maxi-

SURFACE S.P. SURVEY STATIONS S.P. LINE PROFILE S.P. CONTOURS

x x

CONDUCTING 
SULPHIDE
BOOY X

1
3-

\

f 

B-

r\

\J i

IVft
-e-

••-DIP

Figure 8 An example of dip determination using SP data. 
(A)—cross-section of a dipping sulphide body.
(B}—line profile of SP readings over (A) showing smooth gentle stope on the down-dip side and steep abrupt 
slope on the up-dip side. 
(C)—contours of SP readings over (A) showing wider spacing interval down-dip and a closer interval up-dip.
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SURVEY 
LINE

DETAILED FOLLOW-UP LINES

MAXIMUM
PEAK 

-320 mv —*—
> f PEAK y Sf PEAK 
' ̂  -225 mv A A -285 mv

' PEAK 
w -105 mv

STRIKE

Figure 9—An example of detailed follow-up surveying 
used to locate a maximum SP peak

Surveyed Claim Lines .

x
x

x
x

x
x

x
Control N
Sutton   ̂|

S
f

S
f

s
s

s
s

s

s
s

s
s

s
s

f
s

X S.P. Survey
X Line*

\/x'
x

x
x

x

STRIKE 

Figure 10—The "spkJerweb" method of SP surveying.

CONCLUSIONS

mum peak is located, probably between the original trav 
erse line and the -285 mv value for the above example. 
Assuming the highest peak value is -320 mv, this is where 
the source of the anomaly is closest to surface. To evalu 
ate whether the anomaly can be exposed by stripping, rt 
is necessary to "pot" around the highest peak by taking a 
dozen or so readings over an area of about 30x30 cm2 (1 
ft2).

If the readings around the peak vary by only 1 to 5 
mv within the square area, then the source of the anomaly 
is probably below the water table and inaccessible by or 
dinary overburden stripping If the readings vary by 5 to 
15 mv or more, the anomaly is above the water table and 
probably may be exposed by stripping off the overbur 
den with a shovel and pick K the peak area varies by 25 
to 50 mv cr more, the source of the anomaly is probably 
graphite which may, or may not. be above the water ta 
ble.

An alternative to the grid prospecting method for sur 
veying well-staked contiguous claims is the "spiderweb" 
technique illustrated in Figure 10.

Four claims can be covered from a single control sta 
tion. This method is recommended for base metal pro 
specting in areas where only large sulphide bodies are of 
interest. K is not recommended for gold prospecting.

Lang (1970. p. 162) states: "Of all the geophysical meth 
ods applicable to the search for sulphides, the spontane 
ous polarization technique provides the quickest field 
procedure and also furnishes highly definite information 
as to the occurrence or absence of sulphide mineraliza 
tion...With the exception of graphite there are but few in 
significant factors to lead the geophysicist astray when 
interpreting the spontaneous polarization results."

Nevertheless, because varying concentrations of 
iron sulphide are common near the surface of the earth's 
crust, and are readily detected by the SP method, there 
may be a "considerable number of SP anomalies which 
are due to uneconomic mineralization. Thus SP should -be 
combined with other prospecting methods when the na 
ture of mineralization is in doubt Also, laboratory and 
field research into several important aspects of the SP 
method are lacking. For example, the feasibility and ef 
fectiveness of SP surveys over ice are not well estab 
lished. Other areas of possible investigation include the 
effects of magnetic storms, the extra intensity of these 
storms near major iron formations, the effect of hydrother 
mal alteration on SP anomalies, improvement of the can 
vas sample-bag technique (see "Alternative Field Meth 
ods") to eliminate potentials due to varying soil acidity, 
derivation and refinement of topographic correction tech 
niques, and use of the SP method to monitor earthquakes 
or atomic explosions.

14



References

Barus.CartW
1882: On the Electrical Activity of Ore Bodies in Geology of the 

Comstock Lode, edited by George F Beteher. Monograph 
III. United States Geological Survey. Chapter X. p 309

Burr. S V
1960: The Self-Potential Method lor the Prospector. Canadian In 

stitute of Mining and Metallurgy. Transactions. Vol.LXIII. 
p 591-597

Fox. Robert W
1830: On the Electromagnetic Properties of Metalliferous Veins 

in the Mines of Cornwall. Proc Roy Soc London. Vol 2. 
p.411.

Kelly. Sherwin F
1957: Spontaneous Polarization, or Sell-Potential Method in 

Methods and Case Histories in Mining Geophysics, edited 
by J.P deWet. Sixth Commonwealth Mining and Metallurgi 
cal Congress, p 53-59

Lang. AH
1970: Prospecting in Canada. Economic Geology Report No. 7. 

Geological Survey of Canada. 4th edition. 308p
Lundberg. Hans
1928: The Present Status oi Geophysical Methods of Prospect 

ing. Canadian Institute of Mining and Metallurgy. Transac 
tions. Vol XXXI. p 209-221

1948: On tne History of Geophysical Exploration. Canadian Insti 
tute of Mining and Metallurgy. Volume 41. No 431. p 171- 
185

Parasnis. D S
1975: Mining Geophysics (2nd edition). Elsevier Scientific Pub 

lishing Company, p.80-97.
Salo. Motoaki and Mooney. H.M.
1960: The Electrochemical Mechanism of Sulfide Self-Potentials. 

Geophysics. VolXXV(l). p 226-249

15



MICRO NT A
ft*

LCD Digital Multimeter

OWNER'S MANUAL

22-191

^TRADEMARKS OF RADIO SHACK DIVISION. TANDY CORPORATION



M
u
lr
 i

s
m

et
er

 i
de

al
ly

 s
ui

te
d 

fo
r 

fie
ld

, 
la

b,
 s

ho
p,

 b
en

ch
 a

nd
 h

om
e 

ap
pl

ic
at

io
ns

. 
H

er
e'

s 
a 

re
vi

ew
 

o
f 

so
m

e 
o

f 
th

e 
fe

at
ur

es
 t

ha
t 

qu
al

ify
 y

ou
r 

ne
w

 D
ig

ita
l 

M
ul

tim
et

er
 a

s 
a 

re
al

 "
p
ro

."

T
he

 l
at

es
t 

1C
 a

nd
 d

is
pl

ay
 t

ec
hn

ol
og

y 
is 

us
ed

 t
o

 a
ch

ie
ve

 t
he

 l
ow

es
t 

po
ss

ib
le

 c
om

po
ne

nt
 

co
un

t. 
T

hi
s,

 in
 t

ur
n,

 e
ns

ur
es

 r
el

ia
bi

lit
y,

 a
cc

ur
ac

y,
 s

ta
b

ili
ty

 a
nd

 a
 r

ea
lly

 r
ug

ge
d,

 e
as

y-
to

- 
ha

nd
le

 i
ns

tr
um

en
t.

Lo
w

 b
at

te
ry

 v
ol

ta
ge

 a
ut

om
at

ic
al

ly
 d

et
ec

te
d 

an
d 

di
sp

la
ye

d.

N
o 

po
in

te
rs

 t
o 

be
nd

. 
N

o 
pa

ra
lla

x 
an

d 
no

 m
ec

ha
ni

ca
l 

ze
ro

-a
dj

us
t 

to
 w

or
ry

 a
bo

ut
. 

Ju
st

 
a 

hi
gh

 c
on

tr
as

t, 
ea

sy
-to

-r
ea

d,
 3

%
-d

ig
it,

 l
iq

ui
d 

cr
ys

ta
l 

di
sp

la
y.

E
ffe

ct
iv

e 
ov

er
lo

ad
 a

nd
 tr

an
si

en
t 

pr
ot

ec
tio

n 
on

 a
ll 

ra
ng

es
.

O
ve

r-
ra

ng
e 

in
di

ca
tio

n 
on

 e
ac

h 
ra

ng
e.

Fu
ll 

au
to

-p
ol

ar
ity

 o
pe

ra
tio

n.

D
ua

l-s
lo

pe
 i

nt
eg

ra
tio

n 
to

 e
ns

ur
e 

fa
st

, 
ac

cu
ra

te
, 

no
is

e-
fre

e 
m

ea
su

re
m

en
ts

.

B
ui

lt-
in

 
B

uz
ze

r 
fu

nc
tio

n 
fo

r 
qu

ic
k 

co
n

tin
u

ity
 c

he
ck

 (
so

un
ds

 w
he

n 
ci

rc
u

it 
co

n
tin

u
ity

 
is 

ap
pr

ox
im

at
el

y 
30

0 
oh

m
s 

or
 le

ss
).

S
pe

ci
al

 
D

io
de

 
C

he
ck

 
fu

nc
tio

n 
le

ts
 

yo
u 

sa
fe

ly
 

ch
ec

k 
se

m
ic

on
du

ct
or

 j
un

ct
io

ns
 

(f
or

 
op

en
, s

ho
rt

 o
r 

no
rm

al
).

S
w

itc
ha

bl
e 

el
ec

tr
on

ic
 

Ze
ro

-a
dj

us
t 

su
pp

re
ss

es
 

tw
o

 
le

as
t 

si
gn

ifi
ca

nt
 

di
gi

ts
 

to
 

as
su

re
 

pr
ec

is
e 

lo
w

-ia
ng

e 
re

ad
in

gs
,

SP
EC

IF
IC

A
TI

O
N

S
Di

sp
la

y
Ac

cu
ra

cy
 

DC
 V

O
LT

S
2
0
0
m

V
-2

-2
0
-2

0
0
-2

0
0
0
V

 
(M

ax
im

um
 m

ea
su

re
m

en
t

- 
10

00
 V

ol
ts

)

A
C

 V
O

LT
S

 
2
-2

0
-2

0
0
-2

0
0
0
V

 
(M

ax
im

um
 m

ea
su

re
m

en
t

- 
50

0 
V

ol
ts

 R
M

S
)

S
'/i

-D
ig

it.
 L

C
D

 0
.8

*5
6 

of
 r

ea
di

ng
 a

nd
 

 0
.2

"X
io

f 
fu

ll 
sc

al
e,

 
 1

 i
n 

la
st

 d
ig

it

re
ad

in
g 

an
d 

iO
.5

%
 o

f 
fu

ll 
sc

al
e,

 
 1

 i
n 

la
st

 d
ig

it

- 
2 
-

at
 5

0/
60

 H
z

1 
kH

z 
to

 1
0

kH
z

D
C

 C
U

R
R

E
N

T
 

2
-2

0
-2

0
0
m

A

A
C

'C
U

R
R

E
N

T
 

2
-2

0
-2

0
0
m

A

:0
.5

07
*o

l 
lu

ll 
sc

al
e,

 
li
 i

n 
la

st
 d

ig
it

16
^0

 o
f 

re
ad

in
g 

an
d 

lO
.S

'&
of

 f
ul

l 
sc

al
e.

 
11

 i
n 

la
st

 d
ig

it

tl
.5

%
0
) 

re
ad

in
g 

an
d 

iO
.2

%
0)

 f
ul

l 
sc

al
e,

 
11

 i
n 

la
st

 d
ig

it

l1
.5

%
o

f 
re

ad
in

g 
an

d 
iO

.5
%

01
 f

ul
l 

sc
al

e,
 

li
 i

n 
la

st
 d

ig
it

R
E

S
IS

T
A

N
C

E
 

iT
.5

%
 o

f 
re

ad
in

g 
an

d 
2
0
0
n
-2

-2
0
-2

0
0
-2

0
0
0
K

O
H

M
 

iO
.2

%
 o

f 
fu

ll 
sc

al
e,

li
 i

n 
la

st
 d

ig
it

   
18

 d
ig

it 
m

ax
im

um
 a

t 
2

0
0

0
 

l3
.0

yo
 o

f 
re

ad
in

g 
an

d 
iO

.3
%

 o
f 

fu
ll 

sc
al

e,
 

11
 i

n 
la

st
 d

ig
it

at
 2

0 
V

ol
t 

R.

at
 2

0 
V

ol
t 

R
i

C
o

n
tin

u
ity

 F
un

ct
io

n 

D
io

de
 C

he
ck

 F
un

ct
io

n

C
on

tin
ui

ty
 b

uz
ze

r 
so

un
ds

 a
t 

le
ss

 t
ha

n 
30

0 
oh

i
in

pu
t 

re
si

st
an

ce
.

Fo
r 

ch
ec

ki
ng

 i
f 

di
od

es
 a

re
 o

pe
n,

 s
ho

rte
d 

or
 n

e

In
pu

t 
Im

pe
da

nc
e

R
an

ge
 S

el
ec

tio
n 

P
ow

er
 S

ou
rc

e 
P

ow
er

 C
on

su
m

pt
io

n 
Lo

w
 B

at
te

ry
 I

nd
ic

at
io

n

P
ol

ar
ity

O
ve

r-
ra

ng
e 

In
di

ca
tio

n
O

pe
ra

tin
g 

T
em

pe
ra

tu
re

S
to

ra
ge

 T
em

pe
ra

tu
re

W
ei

gh
t

Si
ze

A
cc

es
so

rie
s

lO
M

E
G

O
H

M
ID

C
V

/A
C

V
)

m
o
ie

 t
h
a
n
 1

0
0

 M
E

G
 O

H
M

 o
n 

2
0
0
m

V
 D

C

M
an

ua
l r

an
gi

ng
T

w
o 

"A
A

" 
si

ze
 1

 .5
V

 b
at

te
rie

s
5m

W
"B

A
T

T
" 

on
 t

he
 l

ef
t 

of
 d

is
pl

ay
B

el
ow

 1
.2

- 
1.

3V
A

ut
om

at
ic

 p
o

la
ri
ty

10
00

 w
ith

 b
lin

ki
ng

 "
1
"

00
C

to
5
0

eC
(3

2
0F

to
1
2
2
"F

)
-2

0
'C

to
6

0
0C

(-
4

0F
to

1
4
0

8
F)

30
0g

 A
pp

ro
x.

 (
11

 o
z.

)
19

6m
m

 x
 9

0m
m

 x
 3

6m
m

 
(7

-9
/1

6"
 x

 3
-1

/2
" 

x
Fu

se
: 

0.
31

5A
 2

50
V

Ba
na

na
 T

yp
e 

Te
st

 L
ea

ds
(R

ad
io

 S
ha

ck
 C

at
. 

N
o.

 2
78

^7
04

)

-
 3

 -



IT
E

M
 N

O
.

t

1 2 3 4 5 6 7 8

N
A

M
E

D
is

pl
ay

P
O

W
E

R
 

S
w

itc
h

'ZE
RO

 A
DJ

US
T

S
w

itc
h

In
pu

t 
(*

) 
Ja

ck

In
pu

t 
(-

) 
Ja

ck

F
un

ct
io

n 
S

w
itc

h

R
an

ge
 

S
w

itc
h

B
at

te
ry

/F
us

e 
C

om
pa

rtm
en

t

F
U

N
C

T
IO

N

A
 

3 
Vi

 d
ig

it 
di

sp
la

y 
(1

99
9 

m
ax

) 
w

ith
 d

ec
im

al
 

po
in

t 
an

d 
m

in
us

 
po

la
rit

y 
in

di
ca

tio
n.

 
In

di
ca

te
s 

m
ea

su
re

d 
in

p
u

t 
va

lu
es

 a
nd

 
ov

er
-r

an
ge

 
an

d 
lo

w
 b

at
te

ry
 c

on
di

 
tio

n 
pl

us
 0

-A
D

J 
an

d 
m

V
/1

2 
fu

nc
tio

ns
.

T
ur

ns
 t

he
 i

ns
tr

um
en

t 
O

N
 a

nd
 O

F
F

. 
Se

t 
to

 C
O

N
T

IN
U

IT
Y

 
fo

r 
co

n
tin

u
ity

 c
he

ck
. 

S
et

 t
o

O
N

 w
he

n 
B

uz
ze

r 
fu

n
ct

io
n

 i
s 

no
t 

de
si

re
d.

 
;

Pu
sh

 t
o 

su
pp

re
ss

 t
he

 t
w

o 
le

as
t 

si
gn

ifi
ca

nt
 d

ig
its

. 
Pu

sh
 

ag
ai

n 
(o

r 
ch

an
ge

 
R

an
ge

/F
un

ct
io

n 
sw

itc
h 

po
si

 
tio

n)
 t

o 
ca

nc
el

 0
-A

D
J.

C
on

ne
ct

 M
 r

ed
 le

ad
 f

or
 a

ll 
vo

lta
ge

, 
cu

rr
en

t 
an

d 
re

si
st

 
an

ce
 m

ea
su

re
m

en
ts

.
~i

-

'\
t

C
on

ne
ct

 (
-1

 b
ja

ck
 l

ea
d 

fo
r 

al
l 

m
ea

su
re

m
en

ts
.

' 
i  i

Fo
r 

se
le

ct
in

g 
fu

nc
tio

ns
: 

D
C

 V
. 

A
C

 V
, 

-w
- C

H
E

C
K

. 
K 
fi

. 
D

C 
m

A
. 

A
C

 m
A

Fo
r 

se
le

ct
in

g 
ra

ng
es

: 
D

C
V

 
20

0m
V

. 
2V

, 
20

V
, 

20
0V

. 
10

00
V

 
V

ol
ta

ge
: 

A
C

V
 

2V
. 

20
V

, 
20

0V
. 

50
0V

C
ur

re
nt

: 
2m

A
, 

20
m

A
, 

20
0m

A
 

R
es

is
ta

nc
e:

 2
00

f2
. 

2K
, 

20
K

, 
20

0K
. 

20
00

K
. 

20
M

SI
 

 *
t-

 C
H

E
C

K
:

O
pe

n 
to

 i
ns

ta
ll/

re
pl

ac
e 

fu
se

 a
nd

/o
r 

ba
tte

rie
s.

E
X

P
L
A

N
A

T
IO

N
 O

F 
S

P
E

C
IA

L
 P

A
N

E
L

 M
A

R
K

IN
G

S
S

pe
ci

al
 m

ar
ki

ng
 h

as
 b

ee
n 

ad
de

d 
to

 t
he

 p
an

el
 t

o 
re

m
in

d 
yo

u 
o

f 
th

e 
m

ea
su

re
m

en
t 

lim
ita

 
tio

ns
 a

nd
 s

af
et

y.
 

A
. 

so
ov

 
T

o 
av

oi
d 

el
ec

tri
ca

l 
sh

oc
k 

an
d/

or
 i

ns
tr

um
en

t 
da

m
ag

e 
do

 n
ot

 c
on

ne
ct

 t
he

co
m

m
on

 i
np

ut
 t

er
m

in
al

 (
 ja

ck
) 

td
 a

ny
 s

ou
rc

e 
of

 m
or

e 
th

an
 5

00
 v

ol
ts

 w
ith

re
sp

ec
t t

o 
ea

rt
h/

gr
ou

nd
.

-4
 -

M
A

X

C. D
.

Th
e 

m
ax

im
um

 
vo

lta
ge

 o
r 

cu
rr

en
t 

th
at

 c
an

 b
e 

m
ea

su
re

d 
is 

10
00

 
V 

C 
20

0m
A

 
50

0 
V

 A
C

. o
r 

20
0m

A
.

. 
Be

 
ex

tr
a 

ca
re

fu
l 

w
he

n 
m

ak
in

g 
m

ea
su

re
m

en
ts

 
fo

r 
hi

gh
 

vo
lta

ge
; 

do
 r

 
to

uc
h 

te
rm

in
al

s 
or

 p
ro

be
 e

nd
s.

 
R

ef
er

 t
o 

co
m

pl
et

e 
op

er
at

in
g 

in
st

ru
ct

io
ns

.

Ra
di

o /
ha

cti

-
5

-



P
re

p
a
ri
n
g
 f

o
r 

O
p

e
ra

tio
n

A
ll 

yo
u 

ne
ed

 t
o 

do
 

is 
lo

ad
 

tw
o
 

1.
5 

V
ol

t 
"A

A
" 

ba
tte

rie
s,

 
W

e 
re

co
m

m
en

d 
th

a
t 

yo
u

us
e 

th
e 

A
lk

al
in

e 
ty

pe
 -
 s

uc
h 

as
 R

ad
io

 S
ha

ck
's

 2
3-

55
2.

Be
 s

ur
e 

P
O

W
E

R
 i

s 
O

F
F

 a
nd

 t
es

t 
le

ad
s 

ar
e 

di
sc

on
ne

ct
ed

.
O

pe
n 

th
e 

B
at

te
ry

/F
us

e 
C

om
pa

rt
m

en
t 

co
ve

r 
on

 
th

e 
re

ar
 b

y 
pr

es
si

ng
 i

n 
th

e 
d

ir
e

ct
io

n
o
f 

th
e 

ar
ro

w
. 

S
na

p 
th

e 
tw

o
 

1.
5 

vo
lt 

ba
tte

rie
s 

in
 

pl
ac

e 
an

d 
pr

es
s 

th
e 

B
at

te
ry

/F
us

e
C

om
pa

rt
m

en
t 

co
ve

r 
ba

ck
 o

n.

W
he

n 
th

e 
ba

tte
rie

s 
be

co
m

e 
w

ea
k 

"B
A

T
T

" 
w

ill
 b

e 
di

sp
la

ye
d 

on
 t

he
 l

e
ft

 s
id

e 
o

f 
th

e 
di

s 
pl

ay
. 

R
ep

la
ce

 b
at

te
rie

s.
 

N
E

V
E

R
 

LE
A

V
E

 A
 W

E
A

K
 O

R
 D

E
A

D
 B

A
T

T
E

.R
Y

 I
N

 Y
O

U
R

 
U

N
IT

. 
E

ve
n 

"l
e

a
k-

p
ro

o
f"

 t
yp

es
 c

an
 

le
ak

 a
nd

 c
au

se
 d

am
ag

e 
to

 t
he

 c
ir
cu

itr
y.

 
W

he
n 

yo
u 

ar
e 

no
t 

go
in

g 
to

 u
se

 y
o
u
r 

u
n
it 

fo
r 

a 
fe

w
 w

ee
ks

, 
re

m
ov

e 
ba

tte
rie

s.

U
se

 o
nl

y 
th

e 
sa

m
e 

ty
pe

 o
f 

te
st

 l
ea

ds
 a

s 
ar

e 
su

pp
lie

d 
w

ith
 y

ou
r 

u
n
it.

 
Th

es
e 

te
st

 l
ea

ds
 

ar
e 

ra
te

d 
fo

r 
12

00
 v

ol
ts

; 
re

pl
ac

em
en

ts
 a

re
 a

va
ila

bl
e 

fr
o
m

 y
o
u
r 

lo
ca

l 
R

ad
io

 S
ha

ck
 s

to
re

 

(R
ad

io
 S

ha
ck

 C
at

. 
N

o.
 2

78
-7

04
).

C
h

e
ck

 B
e

fo
re

 O
p
e
ra

tio
n

1.
 

P
lu

g 
th

e 
re

d 
te

st
 l

ea
d 

In
to

 t
he

- 
(-t

-) 
jn

ck
, 

an
d 

th
e 

bl
oc

k 
te

st
 

lc
.id

 
in

to
 t

he
 (

-1
 j

ac
k.

2.
 T

ur
n 

P
O

W
E

R
 O

N
.

3.
 T

ur
n 

th
e 

F
un

ct
io

n 
S

w
itc

h
 t

o
 K

 f
t.

 
'".

:.
4.

 W
ith

 n
o 

re
si

st
an

ce
 c

on
ne

ct
ed

 a
cr

os
s 

th
e 

te
st

 l
ea

ds
, 

th
e 

ov
er

-r
an

ge
 i

n
d
ic

a
tio

n
 s

ho
ul

d 
oc

cu
r,

 a
nd

 d
is

pl
ay

 w
ill

 s
ho

w
 "

1
0
0
0
" 

(w
ith

 b
lin

ki
n
g
 "

1
")

. 
S

h
o

rt
 t

he
 t

es
t 

le
ad

s;
 t

he
 

di
sp

la
y 

no
w

 s
ho

ul
d 

be
 t

h
re

e
 z

er
oe

s.
5.

 T
ou

ch
 t

he
 r

ed
 p

ro
be

 t
ip

 t
o
 t

he
 b

la
ck

 p
ro

be
 t

ip
, 

an
d 

ro
ta

te
 t

he
 R

an
ge

 S
w

itc
h,

 s
ta

rt
 

in
g 

at
 t

he
 t

op
 (

2
0
M

fi)
. 

T
he

 d
ec

im
al

 p
oi

nt
 i

n 
th

e 
di

sp
la

y 
sh

ou
ld

 b
e 

po
si

tio
ne

d 
as

 
fo

llo
w

s:

20
 M

H
 

0
.0

0
20

00
 K

 O
H

M
 

00
0

20
0 

K
 O

H
M

 
0
0
.0

20
 K

 O
H

M
 

0
.0

0
2 

K 
O

H
M

 
.0

00
20

0 n
 

oo
.o

n 

M
A

K
IN

G
 M

EA
SU

R
EM

EN
TS

D
C

 V
ol

ta
ge

 M
ea

su
re

m
en

ts
/A

C
 V

ol
ta

ge
 M

ea
su

re
m

en
ts

IM
P

O
R

T
A

N
T

: 
Th

e 
m

ax
im

um
 i

np
ut

 l
im

it 
fo

r 
vo

lta
ge

 m
ea

su
re

m
en

ts
 i

s 
1,

00
0V

 D
C"

 a
nd

 
50

0V
 

R
M

S
 

A
C

. 
Y

ou
 c

an
no

t 
m

ea
su

re
 a

bo
ve

 t
he

se
 l

im
its

 e
ve

n 
w

ith
 t

he
 R

an
ge

 S
w

itc
h 

se
t 

to
 "

2
0

0
0

".
 

If
 y

ou
 a

tte
m

pt
 t

o 
m

ea
su

re
 D

C
 v

ol
ta

ge
s 

ab
ov

e 
10

00
 v

ol
ts

 o
r 

A
C

 v
ol

t 
ag

es
 a

bo
ve

 5
00

 v
ol

ts
 R

M
S

. 
yo

ur
 u

n
it 

m
ay

 b
e 

da
m

ag
ed

.

1.
 S

et
 F

un
ct

io
n 

S
w

itc
h 

to
 D

C
V

 o
r 

A
C

V
.

2.
 S

et
 

R
an

ge
 S

w
itc

h 
as

 
re

qu
ire

d 
fo

r 
th

e 
vo

lta
ge

 l
ev

el
 t

o 
be

 m
ea

su
re

d.
 

If
 y

ou
 d

o
n

't 
kn

ow
 t

he
 v

ol
ta

ge
 l

ev
el

, 
st

ar
t 

ou
t 

w
ith

 t
he

 R
an

ge
 S

w
itc

h 
se

t 
to

 t
he

 h
ig

he
st

 p
os

iti
on

 
an

d 
re

du
ce

 t
he

 s
et

tin
g 

as
 r

eq
ui

re
d 

to
 o

bt
ai

n 
a 

sa
tis

fa
ct

or
y 

re
ad

in
g.

-
6

-

f
i

l. 
C

o 
th

e 
;s 

to
 

ir
cu

i 
e 

te
s 

n 
DC

 
-n

in
u 

w
ill

 
.r

vo
lta

ge
 i

s 
ne

ga
tiv

e 
(w

ith
 r

es
pe

ct
 t

o 
bl

ac
k 

le
ad

).
 

4.
 

If
 t

he
 v

ol
ta

ge
 e

xc
ee

ds
 t

he
 m

ax
im

um
 o

n 
th

e 
ra

ng
e 

se
le

ct
ed

, 
th

e 
di

sp
la

y 
w

ill
 i

nd
ic

at
an

 o
ve

r-
ra

ng
e 

"1
0

0
0

" 
(w

ith
 b

lin
ki

n
g
 "

1
")

. 
S

el
ec

t 
a 

hi
gh

er
 r

an
ge

. 

N
O

T
E

:
W

he
n 

th
e 

F
u
n
ct

io
n
 S

w
itc

h 
sh

ift
s 

fr
o
m

 "
K

f2
" 

or
 
" 

-w
- 

C
H

E
C

K
" 

to
 

D
C

 2
0
0
m

V
 r

an
g,

 

th
e 

d
ig

ita
l 

co
un

te
r 

di
sp

la
ys

 o
ve

r 
in

d
ic

a
tio

n
 f

o
r 

a 
w

hi
le

 b
ec

au
se

 t
he

 i
n
p
u
t 

im
pe

da
nc

e 
i 

to
o
 h

ig
h.

 
T

he
 c

ou
nt

er
 i

nd
ic

at
es

 z
er

o 
by

 s
h

o
rt

-c
ir
cu

iti
n

g
 t

he
 p

lu
s 

an
d 

m
in

us
 t

er
m

in
al

s 
of

 t
es

t 
le

ad
;

R
es

is
ta

nc
e 

M
ea

su
re

m
en

ts

N
O

T
E

: 
Th

e 
re

si
st

an
ce

 
m

ea
su

rin
g 

ci
rc

u
it 

ap
pl

ie
s 

a 
kn

ow
n 

va
lu

e 
of

 c
on

st
an

t 
cu

rr
en

 
th

ro
u
g
h
 

th
e 

un
kn

ow
n 

re
si

st
an

ce
 a

nd
 

th
en

 
m

ea
su

re
s 

th
e 

vo
lta

ge
 d

ev
el

op
ed

 a
cr

os
s 

it 
T

hu
s,

 
w

he
n 

ch
ec

ki
ng

 
"i

n
-c

ir
cu

it"
 

re
si

st
an

ce
, 

be
 

su
re

 
th

e 
ci

rc
u
it 

un
de

r 
te

st
 

ha
s 

al
 

po
w

er
 r

em
ov

ed
 (

ar
e 

al
l 

ca
pa

ci
to

rs
 f

u
lly

 d
is

ch
ar

ge
d?

).

1.
 

S
et

 t
he

 F
u
n
ct

io
n
 S

w
itc

h 
to

 t
he

 K
 n

 p
os

iti
on

.
2.

 
Se

t 
th

e 
R

an
ge

 S
w

itc
h 

to
 t

he
 d

es
ire

d 
p

o
si

tio
n

.
3.

 
C

on
ne

ct
 t

he
 p

ro
be

s 
ac

ro
ss

 t
he

 c
ir
cu

it 
to

 b
e 

m
ea

su
re

d.
4.

 
If 

th
e 

re
si

st
an

ce
 

vo
lu

o 
lin

in
g 

m
ea

su
re

d 
ex

ce
cd

t 
th

e 
m

ax
im

um
 

va
lu

e 
o

f 
th

e 
ra

ng
'

se
le

ct
ed

, 
an

 
ov

er
-r

an
ge

 
in

d
ic

a
tio

n
 w

ill
 

be
 

di
sp

la
ye

d 
"1

0
0

0
" 

(w
ith

 b
lin

ki
n

g
 
"1

")
S

el
ec

t 
a 

hi
gh

er
 r

an
ge

. 
F

or
 r

es
is

ta
nc

es
 o

f 
a
p
p
ro

xi
m

a
te

ly
 

1 
M

eg
oh

m
 a

nd
 a

bo
ve

, 
th

i
M

et
er

 
m

ay
 

ta
ke

 
a 

fe
w

 
se

co
nd

s 
to

 
st

ab
ili

ze
, 

T
hi

s 
is 

no
rm

al
 

fo
r 

hi
gh

 
re

si
st

an
o

. 
re

ad
in

gs
.

N
O

T
E

 1
Y

o
u
r 

u
n

it 
ha

s 
a 

ci
rc

u
it 

to
 

p
ro

te
ct

 
th

e 
re

si
st

an
ce

 
ra

ng
es

 
fr

om
 

ov
er

-v
ol

ta
ge

. 
W

he
r 

m
ea

su
rin

g 
on

 t
he

 2
0

0
H

 r
an

ge
, 

th
e 

re
si

st
an

ce
 o

f 
th

is
 c

ir
cu

it 
m

ay
 a

ffe
ct

 t
he

 r
ea

di
ng

, 
Tc

 
de

te
rm

in
e 

th
e 

er
ro

r,
 s

ho
rt

 
th

e 
te

st
 l

ea
ds

: 
th

e 
re

ad
in

g 
is 

th
e 

re
si

st
an

ce
 o

f 
th

e 
ci

rc
u
it 

S
ub

tr
ac

t 
th

is
 

fig
ur

e 
fr

o
m

 
th

e 
m

ea
su

re
d 

re
ad

in
g.

 
(T

yp
ic

a
lly

 
th

e 
ci

rc
u
it 

re
si

st
an

ce
 

i1. 
1.

8 
oh

m
s 

at
 i

ts
 m

ax
im

um
).

 O
r 

yo
u 

ca
n 

us
e 

0-
A

D
J 

fu
n

ct
io

n
. 

Pr
es

s 
0
-A

D
J 

to
 s

up
pr

es
s 

th
e 

tw
o
 l

ea
st

 s
ig

ni
fic

an
t 

di
gi

ts
, 

an
d 

th
e 

di
sp

la
y 

w
ill

 b
e 

al
l 

ze
ro

es
. 

M
es

ur
e 

th
e 

re
si

st
an

ce
 

an
d 

yo
u 

w
ill

 
ge

t 
th

e 
co

rr
ec

t 
re

ad
in

g.
 

Pr
es

s 
0-

A
D

J 
ag

ai
n 

or
 

ch
an

ge
 

th
e 

p
o
si

tio
n
 

ol
 

F
u
n
ct

io
n
 o

r 
R

an
ge

 S
w

itc
h 

to
 r

el
ea

se
 0

-A
D

Ju
st

 F
u

n
ct

io
n

.

N
O

T
E

 2
S

om
e 

de
vi

ce
s 

m
ay

 b
e 

da
m

ag
ed

 b
y 

th
e 

cu
rr

en
t 

ap
pl

ie
d 

du
rin

g 
re

si
st

an
ce

 m
ea

su
re

m
en

ts
 

T
he

 f
o
llo

w
in

g
 t

ab
le

 l
is

ts
 t

he
 v

ol
ta

ge
 a

nd
 c

ur
re

nt
 a

va
ila

bl
e 

on
 e

ac
h 

ra
ng

e.

R
A

N
G

E
20

0f
2

2
K

fi
2
0
K

O

2
0

0
K

n
2
0
0
0
K

n

2
0
M

fl

A 1.
5V

0.
65

V
 

j
0.

65
V

0.
65

V
0.

65
V

0.
65

V

B
15

0m
V

18
0m

V
3
0
0
m

V
3
5
0
m

V
3
6
0
m

V
3
6
0
m

V
 

-

C
6
5
0
^A

lO
O

pA
2

3
yA

. 
3
/iA O.
SM

A
0

.0
3

^A

A
 

is 
op

en
 c

ir
cu

it 
vo

lta
ge

 a
t 

th
ja

ck
s 

in
 v

ol
ts

. 
B 

is 
vo

lta
ge

 i
n 

vo
lts

 a
cr

os
s 

a
re

si
st

an
ce

 e
qu

al
 t

o
 f

u
ll 

ic
a
li

va
lu

e,
 

C
 

is 
cu

rr
en

t 
in

 m
ic

ro
am

ps
 t
h
ro

a 
sh

or
t 

ci
rc

u
it 

at
 t

he
 i
n
p
u
t

ja
ck

s.
 

A
ll 

va
lu

es
 a

re
 t

yp
ic

a
l.

-
7

-



N
O

T
E

 3
Y

ou
r 

un
it 

ha
s 

a 
ci

rc
ui

t 
to

 p
ro

te
ct

 t
he

 r
es

is
ta

nc
e 

ra
ng

es
 f

ro
m

 o
ve

r-
vo

lta
ge

 (
5
0
0
V

 A
C

 1
 

m
in

ut
e)

. 
B

ut
 

ne
ve

r 
co

nn
ec

t 
a 

so
ur

ce
 

of
 

vo
lta

ge
 

w
he

n 
fu

n
ct

io
n

 
sw

itc
h 

is 
in

 
K

 f
i 
l 

-*
t-

 C
H

E
C

K
 p

os
iti

on
.

D
IO

D
E

 C
H

E
C

K
S

in
ce

 o
pe

n-
ci

rc
ui

t 
vo

lta
ge

 b
et

w
ee

n 
in

pu
t 

ja
ck

s 
is 

m
ai

nt
ai

ne
d 

at
 1

.5
 V

o
lts

 (
w

he
n 

in
 t

he
 

-w
- 

C
H

E
C

K
 f

u
n

ct
io

n
),

 y
ou

 c
an

 c
he

ck
 c

o
n
tin

u
ity

 o
f 

m
os

t 
di

od
es

, 
tr

an
si

st
or

s,
 e

tc
.

1.
 S

et
 t

he
 

F
un

ct
io

n 
S

w
itc

h 
to

 t
h

e
-w

-C
H

E
C

K
 p

o
si

tio
n
. 

Th
e 

ra
ng

e 
is 

a
u

to
m

a
tic

a
lly

 s
et

 

to
 2

0
0
rt

.
2.

 
R

em
ov

e 
po

w
er

 f
ro

m
 t

he
 c

ir
cu

it 
un

de
r 

te
st

.
3.

 
C

on
ne

ct
 p

ro
be

s 
to

 t
he

 s
em

i-c
on

du
ct

or
 d

ev
ic

e 
yo

u
 w

an
t 

to
 c

he
ck

.
4.

 
If
 t

he
 d

ev
ic

e 
is 

go
od

, 
th

e 
di

sp
la

y 
w

ill
 s

ho
w

 s
om

e 
va

lu
e.

 
If
 o

ve
r-

ra
ng

e 
oc

cu
rs

, 
tr

y 

re
ve

rs
in

g 
p
o
la

ri
ty

: 
if
 o

ve
r-

ra
ng

e 
st

ill
 o

cc
ur

s,
 t

he
 d

ev
ic

e 
is 

op
en

. 
If
 r

ea
di

ng
 i

s 
ve

ry
 

sm
al

l o
r 

ze
ro

, 
th

e 
de

vi
ce

 i
s 

sh
or

te
d.

N
O

T
E

: 
T

hi
s 

m
ul

tim
et

er
 c

an
no

t 
m

ea
su

re
 f

or
w

ar
d 

re
si

st
an

ce
 o

f 
LE

D
 b

ec
au

se
 t

hi
s 

m
ea

s 
ur

em
en

t 
ne

ed
s 

m
o

tt
 t

ha
n 

ab
ou

t 
2.

1 
vo

lts
.

D
C

 C
ur

re
nt

 M
ea

su
re

m
en

t/A
C

 C
ur

re
nt

 M
ea

su
re

m
en

ts
T

o 
m

ea
su

re
 c

ur
re

nt
, 

yo
u 

m
us

t 
br

ea
k 

th
e 

ci
rc

u
it 

an
d 

co
nn

ec
t 

th
e 

le
ad

s 
to

 t
w

o
 c

ir
cu

it 
co

nn
ec

tio
n 

po
in

ts
. 

N
ev

er
 c

on
ne

ct
 t

he
 l

ea
ds

 a
cr

os
s 

a 
vo

lta
ge

 s
ou

rc
e;

 d
o

in
g

 s
o 

w
ill

 b
lo

w
 

th
e 

T
es

te
r's

 f
us

e 
o

r,
 e

ve
n 

w
or

se
, 

m
ay

 d
am

ag
e 

th
e 

ci
rc

u
it 

un
de

r 
te

st
. 

T
he

 m
ax

im
um

 i
n
p
u
t 

lim
it 

fo
r 

D
C

 c
u

rr
e

n
t/

A
C

 c
u
rr

e
n
t 

m
ea

su
re

m
en

t 
is

 2
0

0
m

A
.

1.
 

Pl
ac

e 
th

e 
F

un
ct

io
n 

S
w

itc
h 

in
 t

he
 D

C
m

A
 o

r 
A

C
m

A
 p

os
iti

on
.

2.
 S

et
 

th
e 

R
an

ge
 

S
w

itc
h 

to
 

th
e 

de
si

re
d 

p
o

si
tio

n
. 

A
lw

ay
s 

se
t 

th
e 

R
an

ge
 

S
w

itc
h
 t

o
 

th
e 

hi
gh

es
t 

po
si

tio
n 

if
 y

ou
 d

o
n
't 

kn
o

w
 t

he
 a

m
o

u
n

t 
o

f 
cu

rr
e

n
t 

to
 b

e 
m

ea
su

re
d.

3.
 

R
em

ov
e 

po
w

er
 f

ro
m

 t
h
e
 c

ir
cu

it 
un

de
r 

te
st

 a
nd

 t
he

n 
br

ea
k 

th
e 

ci
rc

u
it 

at
 t

he
 a

pp
ro

 
pr

ia
te

 p
o
in

t.
4.

 
C

on
ne

ct
 p

ro
be

s 
to

 t
he

 c
ir
cu

it.
5.

 
A

p
p

ly
 p

ow
er

 a
nd

 r
ea

d 
cu

rr
e
n
t.

6.
 

In
 

D
C

m
A

 i
f 

th
e 

p
o
la

ri
ty

 o
f 

th
e 

cu
rr

en
t 

be
in

g 
m

ea
su

re
d 

is 
ne

ga
tiv

e,
 t

he
 v

al
ue

 d
is

 
pl

ay
ed

 w
ill

 b
e 

pr
ec

ed
ed

 b
y 

a 
m

in
us

 (
-1

 s
ig

n.
7.

 
If
 t

he
 

m
ag

ni
tu

de
 o

f 
th

e 
cu

rr
en

t 
be

in
g 

m
ea

su
re

d 
ex

ce
ed

s 
th

e 
se

le
ct

ed
 

R
an

ge
, 

th
e 

ov
er

-r
an

ge
 c

ir
cu

itr
y 

w
ill

 o
pe

ra
te

, 
di

sp
la

yi
ng

 "
1

0
0

0
" 

(w
ith

 b
lin

ki
n

g
 "

1
")

. 
W

he
n 

th
is

 
oc

cu
rs

, 
im

m
ed

ia
te

ly
 r

em
ov

e 
po

w
er

 f
ro

m
 t

he
 c

ir
cu

it 
un

de
r 

te
st

 a
nd

 s
el

ec
t 

a 
hi

gh
er

 
cu

rr
en

t 
ra

ng
e.

NO
TE

:
T

he
 c

ur
re

nt
 r

an
ge

s 
ar

e 
fu

se
-p

ro
te

ct
ed

. 
If
 i

no
pe

ra
tiv

e,
 c

he
ck

 t
he

 f
us

e.

-
8

-

j

B
uz

ze
r 

(c
o
n
tin

u
ity

 t
e
st

)

T
hi

s 
te

st
er

 h
as

 a
 b

u
ilt

-i
n
 a

ud
ib

le
 c

o
n
tin

u
ity

 f
u

n
ct

io
n

. 
S

el
ec

t 
th

e 
K

 f
i 

fu
n

ct
io

n
. 

T
he

ra
ng

e 
is 

a
u
to

m
a
tic

a
lly

 s
et

 
to

 
20

K
 O

H
M

. 
S

et
 

th
e 

P
ow

er
 s

w
itc

h 
to

 
C

O
N

T
IN

U
IT

Y
p
o
si

tio
n
.

C
on

ne
ct

 p
ro

be
s 

to
 t

he
 c

ir
cu

it 
yo

u 
w

an
t 

to
 c

he
ck

. 
If

 t
he

 c
ir
cu

it 
co

n
tin

u
ity

 i
s 

3
0

0
 o

hm
s

or
 l

es
s,

 t
he

 b
uz

ze
r 

w
ill

 s
ou

nd
.

T
he

 C
O

N
T

IN
U

IT
Y

 p
os

iti
on

 w
ill

 a
ls

o 
re

su
lt 

in
 s

ou
nd

s 
w

ith
 f

u
n

ct
io

n
 s

et
tin

gs
 o

th
e
r 

th
an

K
 f

i 
(t

h
a

t 
is

. 
O

C
V

/A
C

V
/D

C
m

A
/A

C
m

A
):

1.
 W

he
n 

fu
n
ct

io
n
 o

r 
ra

ng
e 

sw
itc

h 
se

tti
ng

 i
s 

ch
an

ge
d 

(o
ne

 s
ho

rt
 t

on
e)

.
2.

 W
he

n 
ov

er
-r

an
ge

 t
ak

es
 p

la
ce

 (
tw

o 
sh

or
t 

to
ne

s)
. 

N
O

T
E

: 
B

uz
ze

r 
do

es
 n

o
t 

so
un

d 
in

 t
he

 0
-A

D
J 

m
od

e.

R
ep

la
ce

m
en

t o
f B

at
te

ry
/F

us
e

W
A

R
N

IN
G

 ; 
T

O
 A

V
O

ID
 E

LE
C

T
R

IC
 S

H
O

C
K

, 
D

IS
C

O
N

N
E

C
T

 M
E

A
S

U
R

IN
G

 T
E

R
-

.M
IN

AL
'S

. B
EF

OR
E-

 R
EM

OV
IN

G 
BA

TT
Em

ES
 O

R'
FU

SE
.; 

RE
PL

AC
E 

ON
L.V

 W
IT

H 
SA

M
E'

 T
YP

E 
B A

TT
EF

M 
ES

'O
R 

F
U

S
E

r^
f|^

 ^
Q

^
^
^
^
ti
?

^
 '--

^d
^v

C
' 

'
.T

HI
S 

l N
ST

RU
M

 EN
T-

 C
ON

TA
I N

S 
NO

 U
SE

R 
SE

 R
V I

CE
 AB

 LE
. P

AR
TS

.,' 
. . 

SC
RE

W
 R

EM
OV

AL
 B

Y^
OU

AL
IF

IE
D 

.P
ER

SO
NS

 O
N

lN
^'

i;
/^

^'
;:
.^

,.
'^

 '. - 
'  

; . 
CA

UT
IO

N:
 F

OR
 C

ON
TI

NU
ED

 P
RO

TE
CT

IO
N 

AG
AI

NS
T 

FI 
RE

',' R
EP

LA
CE

 O
NL

Y 
W

IT
H 

0.
31

5A
, 2

50
V 

FU
SE

. 
. '

 
::

: : 
". -

. 
.' 

" 
'^ 

;' 
.^ 

'. 
.. 

'

N
O

T
E

:
T

he
 

fu
se

 
us

ed
 

in
 

yo
u
r 

D
ig

ita
l 

M
u
lti

m
e
te

r 
is

 a
 s

pe
ci

al
 s

iz
e 

an
d 

ty
pe

. 
It

 c
an

 o
n
ly

 b
e 

or
de

re
d 

fr
o
m

 
R

ad
io

 S
ha

ck
's

 
N

at
io

na
l 

P
ar

ts
 

D
e

p
a

rt
m

e
n

t.
 

C
on

ta
ct

 y
o
u
r 

lo
ca

l 
R

ad
io

 
S

ha
ck

 s
to

re
 t

o
 p

la
ce

 s
uc

h 
a 

sp
ec

ia
l 

or
de

r.

1.
 

B
e 

su
re

 P
O

W
E

R
 i

s 
O

F
F

 a
nd

 t
es

t 
le

ad
s 

ar
e 

di
sc

on
ne

ct
ed

.
2.

 O
pe

n 
th

e 
B

a
tt

e
ry

/F
u

se
 C

om
pa

rt
m

en
t 

C
ov

er
.

3.
 

P
ul

l 
th

e 
re

d 
ri
b
b
o
n
 i

n 
th

e 
Fu

se
 C

o
m

p
a

rt
m

e
n

t;
th

e
 f

us
e 

w
ill

 p
op

 o
ut

.
4.

 
In

se
rt

 a
 n

ew
 f

us
e 

o
n
 t

he
 r

ib
b

o
n

 r
in

g.
 

U
se

 o
n
ly

 a
 fu

se
 o

f 
th

e 
sa

m
e 

ty
p
e
/r

a
tin

g
 (

0
.3

1
5

A
, 

2
5
0
V

, 
50

 x
 2

0m
m

 M
in

ia
tu

re
 f

us
e)

.
5.

 
In

st
a
ll 

fu
se

 w
ith

 r
ib

b
o

n
 i

n 
th

e 
Fu

se
 C

om
pa

rt
m

en
t.

6.
 

C
lo

se
 t

he
 B

a
tt

e
ry

/F
u

se
 C

om
pa

rt
m

en
t 

C
ov

er
.

;,
V

yA
R

'N
IN

G
:^

D
p
 

N
O

T
.O

P
E

R
A

T
E

;Y
O

JJ
lR

.U
N

J.
T

.U
N

T
IL

,.
T

H
E

 
B

A
T

T
E

R
Y

/F
U

S
E

 
.C

O
V

E
R

'IS
'IN

 P
LA

C
E

 A
N

D
 F

U
L

L
Y

 C
L
O

S
E

D
!:
^
'-

'^
-
•
'^

•
X

-
^
^
-
^
-
-
; 

;.-.
. 

.r
--

. 
'. 
.^

'.
-
:

J 
.-

- 
-- 

- 
-.
-
 -

 
-. 

- A
- 

 :.
...

v.
:-

.."
...

--
--

Q
.-

~-
  

. 
.C

v
--

.'
-.

-
9

-



M
A

IN
T

E
N

A
N

C
E

Y
ou

r 
D

ig
ita

l 
M

ul
tim

et
er

 i
s 

a 
pr

ec
is

io
n 

el
ec

tr
on

ic
 d

ev
ic

e.
 

D
o 

no
t 

to
uc

h 
an

y 
o(

 t
he

 c
ir 

cu
itr

y 
in

si
de

 t
he

 C
as

e.
 

D
o 

no
t 

ex
po

se
 t

o 
ex

tr
em

e 
te

m
pe

ra
tu

re
s 

(b
el

ow
 -

4
0F

 (
-2

0
0C

) 
or

 a
bo

ve
 1

4Q
CF

 (
60

0C
)]

;p
ro

te
ct

 f
ro

m
 e

xt
re

m
el

y 
hu

m
id

 a
re

as
.

To
 a

vo
id

 d
am

ag
e:

A
. 

N
ev

er
 c

on
ne

ct
 m

or
e 

th
an

 1
00

0 
V

ol
ts

 D
C

 o
r 

50
0 

V
o

lts
 R

M
S

 A
C

. 
B.

 N
ev

er
 c

on
ne

ct
 a

 s
ou

rc
e 

of
 v

ol
ta

ge
 w

he
n 

F
un

ct
io

n 
S

w
itc

h 
is 

in
 K

 f
t 

po
si

tio
n.

 
C.

 N
ev

er
 o

pe
ra

te
 t

he
 D

M
M

 u
nl

es
s 

th
e 

B
at

te
ry

 C
ov

er
 i

s 
in

 p
la

ce
 a

nd
 f

u
lly

 c
lo

se
d.

 
D

. 
B

at
te

ry
 a

nd
/o

r 
Fu

se
 r

ep
la

ce
m

en
t 

sh
ou

ld
 o

nl
y 

be
 d

on
e 

af
te

r 
th

e 
te

st
 le

ad
s 

ha
ve

 b
ee

n 
di

sc
on

ne
ct

ed
 a

nd
 P

O
W

E
R

 i
s 

O
F 

F.

Th
e 

M
ic

ro
nt

a 
D

M
M

 c
om

es
 t

o
 y

ou
 f

u
lly

 c
al

ib
ra

te
d 

an
d 

te
st

ed
. 

U
nd

er
 n

or
m

al
 u

se
, 

no
 

fu
rt

he
r 

ad
ju

st
m

en
t 

sh
ou

ld
 b

e 
ne

ce
ss

ar
y.

 
In

 c
as

e 
m

et
er

 s
ho

ul
d 

re
qu

ire
 r

ep
ai

r,
 d

o 
N

O
T

 
tr

y 
to

 a
dj

us
t 

by
 y

ou
rs

el
f; 

br
in

g 
it 

to
 y

ou
r 

ne
ar

es
t 

R
ad

io
 S

ha
ck

 s
to

re
. 

S
E

R
V

IC
E

 O
F 

T
H

E
 D

M
M

 B
Y

 U
N

A
U

T
H

O
R

IZ
E

D
 P

E
R

S
O

N
N

E
L 

W
IL

L
 V

O
ID

 T
H

E
 W

A
R

R
A

N
T

Y
.

A
 W

o
rd

 A
b

o
u

t 
S

a
fe

ty
E

ve
ry

 p
re

ca
ut

io
n 

ha
s 

be
en

 t
ak

en
 i

n 
th

e 
de

si
gn

 o
l 

yo
ur

 m
et

er
 t

o 
in

su
re

 t
ha

t 
it 

is 
as

 s
al

e 
as

 w
e 

ca
n 

m
ak

e 
it.

 
:

H
ow

ev
er

, 
sa

fe
 o

pe
ra

tio
n 

de
pe

nd
s 

on
 y

ou
, 

th
e 

op
er

at
or

. 
W

e 
re

co
m

m
en

d 
th

at
 y

ou
 

fo
llo

w
 t

he
se

 s
im

pl
e 

sa
fe

ty
 r

ul
es

:
1.

 N
ev

er
 

ap
pl

y 
vo

lta
ge

s 
to

 t
he

 
D

M
M

 
th

at
 e

xc
ee

d 
th

e 
lim

its
 

gi
ve

n 
in

 
th

e 
S

pe
ci

fic
a 

tio
ns

 s
ec

tio
n.

 
N

ev
er

 a
pp

ly
 

m
or

e 
th

an
 1

00
0 

V
o

lts
 D

C
 o

r 
50

0 
V

ol
ts

 R
M

S
 A

C
 b

e 
tw

ee
n 

in
pu

t 
ja

ck
s 

an
d/

or
 g

ro
un

d.
2.

 U
se

 e
xt

re
m

e 
ca

ut
io

n 
w

he
n 

w
or

ki
ng

 w
ith

 v
ol

ta
ge

s 
ab

ov
e 

10
0V

. 
A

lw
ay

s 
di

sc
on

ne
ct

 
po

w
er

 f
ro

m
 t

he
 c

irc
ui

t 
be

in
g 

m
ea

su
re

d 
be

fo
re

 c
on

ne
ct

in
g 

te
st

 l
ea

ds
 t

o 
hi

gh
-v

ol
ta

ge
 

po
in

ts
.

3.
 

A
lw

ay
s 

di
sc

ha
rg

e 
fil

te
r 

ca
pa

ci
to

rs
 b

ef
or

e 
at

ta
ch

in
g 

te
st

 le
ad

s 
to

 a
 p

ow
er

 s
up

pl
y.

4.
 G

et
 i

n
to

 t
he

 h
ab

it 
of

 k
ee

pi
ng

 o
ne

 h
an

d 
in

 y
ou

r 
po

ck
et

 w
he

n 
tr

ou
bl

e-
sh

oo
tin

g 
an

y 
eq

ui
pm

en
t c

on
ta

in
in

g 
hi

gh
 v

ol
ta

ge
s.

5.
 S

in
ce

 m
an

y 
A

C
-D

C
 s

et
s 

ha
ve

 a
 p

ot
en

tia
lly

 "
h
o
t"

 c
ha

ss
is

, 
be

 s
ur

e 
th

at
 t

he
 t

op
 o

f 
yo

ur
 w

or
kb

en
ch

 a
nd

 t
he

 f
lo

o
r 

un
de

rn
ea

th
 i

t 
is

 d
ry

 a
nd

 i
s 

m
ad

e 
of

 n
on

-c
on

du
ct

iv
e 

m
at

er
ia

l.

-1
0
-

l I
-

n
r
 
' 

JE
l 

iln
 i 

i 
ii
 t

fi

N
O

TE
:

(H
A

L
L

 
R

E
S

IS
T

A
N

C
E

 
V

A
L

U
E

S
 

A
R

E
 I

N
D

IC
A

T
E

D
 

IN
 "

O
H

M
" 

(K
 
- 

10
3 

O
H

M
. 

M
 '

 
10

6O
H

M
(2

) 
A

L
L

 C
A

P
A

C
IT

A
N

C
E

 V
A

L
U

E
S

 A
R

E
 I

N
D

IC
A

T
E

D
 I

N
 '
W

 (
P 

- 
10

'*
 J

IF
)

S
ch

em
at

ic
 

su
bj

ec
t 

to
 

ch
an

ge
 w

ith
ou

t 
no

tic
e.

 
Fo

r 
m

os
t 

ac
cu

ra
te

 S
ch

em
at

ic
 (

an
d 

pa
rts

) 
co

nt
ac

t 
R

ad
io

 S
ha

ck
, 

N
at

io
na

l P
ar

ts
 D

ep
t.,

 B
ar

rie
, 

O
nt

ar
io

, 
L4

M
 4

W
5

-
 1

1 
-



SAMPLE PREPARATION

ROCK CHIPS. DRILL CUTTINGS AND CORE

: Crushing, splitting and drying charges

Procedure Sample Crushing/Splitting 
: code weight Specifications Price

226 0 - 5 Ibs For small expo'3'o- S 2 05 
type rock cnip s?.—:: es 

] pacKed ir- pc r CL.3 r.;;os :.-'v 
274 0-15 its Crush t'-:- o- ' --' - :-- . - 305 

j 276 16 -25 Ibs to oette- trv:^ r ;: r - .-- - - ' 525 
| -10 r-.esn so- -.-:- :: -,- 

"'. : "ar ;es aoplv :r Y who" ; .•f'" :' ' :'. . -.'~:' -- " :~s'er s 'C-c.. '—o

Final pulverization 
205/208 200 grams Cr-5tee r'-g to - ' :. : --.-i" :^90Si 
248 '.00 grams Zirc or ; ; - - -- - ' -- - - " : . O Vi 
212/207 -;00 grams Caroo- iteo 'r, a:-; : - .; . -y vat c "

SOIL. SEDIMENT, HUMUS AND VEGETATION SAMPLES

Procedure 
code Description

r — - - - - - - ~
j 201 Dr\r sieve to -30r~es- :-'0 -35 c' -'51 - -:-s" i so av?.'!ab ; ei 

202 Save reject i-on anv ~ - :..? - ."-:- ".;:' 
220 T-ansferring charge ;rjr .-.r.; j; . -- i.;. ; - . - < --:\C3 

- Submtted in -cn-c orcuS ":s ji .' co - 't.i - -^
^UJ .^yiHV' i 'l\ .'. -, ' . .. ,. 'l.i,|.'.^

217 Dn/ and pul-.c-n/o ont --:- ;::"I D-:- . i/j ' . . :-~:;- 5.1 
to -150 mesh (-^93- c i 

210 Dry. mace-aie a'-c: ::-L-n i .-.- : :--: :". - -. - . - , 
237 Dry. macerate anc D. ena vegetat'Or s.: -.'":''vs L-OSS TI'O a 

! pellet and shrmK '.vap i. Required ;: - i".-. .^, s r; \AA.i

HIGH GRADE SAMPLES AND CONCENTRATES

i 235 Pan concent-n!es Dnv a"d ' ng D..:.--- .-.- - t.--.- ^-n^.le :L'GO j'am

- 209 C.-ncent'.it!- "r - :*- .:-a -:- r- : j- . ; : : . ulv.-n.v -- ••--.-
i , sa'Tipie i/j-J ,;r,ii-- •••.K:--- r": - r - "- " - - - l ^.j "•o--.- i,- -i-v;

: C - -steei :-"i: -.-'Ms 
; 1364 Large hign grade samples C -..- r^ -.' : - . - ' - ..-••ip'.e followed fc-v

132 7 Manual O' rv-c'\i' i::al nr'". ;:-,-' '.' ' . ,-

MISCELLANEOUS PROCEDURES

261 Compositing cna'ge (pe r v\-eghed s ..t: -;.:'-p:p'
227 Manual or -ecr-aniCf:. --•.'••v.^.,:.-'-./ - ;.- -.- ;..- 
214/225 Handling charge fo r pulps not prepar--:: . -.o..se 

(Includes .'e'.ibel rig and ver^'cat'cn f -.t L: j ps :"eet 
minimum C^emex pulp QC or term ' - - '50 rresh) 

244 Pulps prev i-'.s'v ^-op.Tor! rv ."•-.•••- . . : '.- :-. .:v-,i;-ed v.,- anaiys:f

? K s m s
m K- r- SB r-
-o •t ^ |n rn

m E P 3^ 
Drymg 5 p S 1 ̂  

Price 33 •H c ;3B ^
** ^^ "~ ^1 Z

i 1l;s i 1 1 rH 1
" H li
345 H 1^

^H ^

sW I 1

I 1

II
9?***? ^^

5 5 30 : *fjT; z ST^V

;

1 6 OC |

:- o j

S 1 30
' 05

030

- c 
i

KJ ^~

n ̂

^H :

1̂
P

". W 't ' .

"x^r

Clean-, -lark all ir.ternatior-ai sanic^e A--r.v?e- ;t :-..-. 
COMMERCIAL VALUE Preaddressed sr; ppmg ; 
'.Ve c:t'ot advice on shipping samp.es to c j- l.iD r .

GGiCAL MATERIALS - 
-? .TV?, laole at no cost on -ec 
carr er air cargo courier 5"d



GOLD AND OTHER PRECIOUS METALS

GOLD ANALYSIS - FIRE ASSAY PROCEDURES

Procedure 
code

Sample 
weight

Fire Assay 
finish procedure

Detection 
limit

Upper 
limit

Price per 
sample

Trace Level Suitable for the analysis of gold in exploration rock chip, soil or sediment 
samples. Since fire assay reagents will typically introduce a blank value of 
1 to 2 ppb Au, lower detection limits than 1 ppb are not meaningful.

100 10 grams A.A. 5 ppb 10ppm S 7.95
983 30 grams A.A. 5 ppb 10ppm 9.50
101 10 grams N.A.A. 1 ppb lOppm 8.50
993 30 grams N.A.A. 1 ppb lOppm 10.00

Low Grade Suitable for the analysis of lower grade ore deposits where more than 95 
percent of the samples will have a gold content of less than 0.35 oz/t. Any 
overtimes' are automatically re-assayed and charged out as per procedure 
996 (see below).

877 1 AT A.A. 0.0005 oz/t 0.35 oz/t 9.50

Intermediate Suitable for the analysis of ores averaging from 0.15 to 0.5 oz/t. Any samples 
Grade which assay over 0.4 oz/t are automatically re-assayed using a gravimetric

fire assay procedure at no extra charge. The gravimetrically determined gold
content is substituted into the certificate of analysis.

398 1/2 AT A.A. 0.002 oz/t 5 oz/t 9.50 
998 1 AT A.A. 0.001 ozA 5 oz/t 10.50

High Grade Suitable for ores which assay routinely over 0.35 oz/t.
396 1/2 AT Gravimetric 0.003 oz/t 20 oz/t 10.00
996 1 AT Gravimetric 0.002 ozA 20 oz/t 11.00

1296 2 AT Gravimetric 0.001 oz/t 20 oz/t 18.00
1596 SAT Gravimetric 0.001 OZ/t 20 oz/t 30.00

Special Metallics or 'screen1 assay. The plus 150 mesh fraction screened from the 
pulp is assayed in its entirety by fire assay and averaged in with a 30 gram 
assay of the minus 150 mesh fraction. (Requires a code 207 sample 
preparation scheme.)

G180 1 AT Gravimetric/A.A. 0.001 oz/t 5 oz/t 23.50

Combination of coarse gold extraction by cyanide leach (24 hour bottle roll) 
followed by fire assay of a representative 30 gram sample of the residue. 
Results are reported for both the cyanide extractable gold and the fire assay 
of the residue. Total gold is also reported by summing these two values.

G380 500 grams A.A. 0.001 oz/t 2 oz/t 29.50

SILVER ANALYSIS

Procedure Sample 
code weight

Trace Level 6

Ore grade 385 
383

1 gram

2 grams 
15 grams

'Fire assay silver price applies to 
a FA-Gravimetric method. Pricing

Method

Aqua-regia. A.A

Aqua-regia. A.A 
Fire assay, grav

samples which 
for 'silver only 1

Detection 
limit

0.2 ppm

0.01 ozA 
0.1 oz/t

Upper Price per 
limit sample

100 ppm

20 oz/t 
20 oz/t

S 2.90

3.70 
3.70*

are also being analyzed for Gold by 
assays is S 10.00 per sample.



TRADITIONAL ICP PACKAGES
Traditional ICP packages offer an economic alternative to single element determinations. Aqua-Regia' 
digestions will not completely digest some of the elements which are normally reported as part of a multi 
element scan (especially those shaded in grey below). Tri-acid digestions such as the nitric-perchloric- 
hydrofluoric acid digestions used for the ICP-24 and ROCK-20 packages will be essentially quantitative 
for all elements. Only extremely mineralized material will not be totally dissolved in this type of acid 
matrix.

Package 

Digestion used

Al Aluminum
Sb Antimony
As Arsenic
Ba Barium
Be Beryllium
Bi Bismuth

Cd Cadmium

Ca Calcium

Cr Chromium

Co Cobalt

Cu Copper
Ga Gallium
Fe Iron
La Lanthanum
Pb Lead
Mg Magnesium
Mn Manganese
Hg Mercury
Mo Molybdenum
Ni Nickel
P Phosphorus
K Potassium
Se Scandium
Ag Silver

Na Sodium
Sr Strontium
Tl Thallium
Ti Titanium
W Tungsten
U Uranium
V Vanadium
Zn Zinc

Price per sample

ICP-32
Aqua- 
Regia 

digestion

ICP-9D
Aqua- 
Regia 

digestion

ICP-9g
Aqua- 
Regia 

digestion

ICP-24

HF-nrtric- 
perchlor. 
digestion

ROCK-20
HF-nitric- 
perchlor. 
digestion

Detection limits
0.01 'X,
2 ppm
2ppm

10 ppm
0.5 ppm

2 ppm
0.5 ppm
0.01 "X.
1ppm
1 ppm
1 ppm

,: 10 pom.
0.01 o/o

•- 10 ppm

2 ppm

0.01 -X,

5 ppm
1 ppm
1 ppm
1 ppm

10 ppm
0.01 "X,
1ppm

0.2 ppm
0.01 -X,
1ppm

10 ppm
0.01 -X,
10 ppm
10 ppm
1ppm
2 ppm
S 6.25

1 ppm
1 ppm

0.01 "/0

2 ppm

5 ppm

1 ppm
1 ppm

0.2 ppm

2ppm
S 5.25

2 ppm
2 ppm

2 ppm

1 ppm

2 ppm

1 ppm

1 ppm

).2ppm

2ppm

S 5 50

0.01 "A

10 ppm

0.5 ppm

2 ppm

0.5 ppm

0.01 'X,

1 ppm

1 ppm

1 ppm

0.01 0Xo

2 ppm
0.01 "/o
5 ppm

1 ppm
1 ppm

10 ppm
0.01 "X,

0.5 pom
0.01 "X,

1 ppm

0.01 "k
10 ppm

1 ppm
2 ppm
S 9.95

0.01 0AO

10 ppm

0.01 0AC)
1 ppm
1 ppm
1 ppm

0.01 07oO

2 ppm
0.01 "X-O

5 ppm

1 ppm
1 ppm

10 ppm
0.01 0Xo(*)

0.5 ppm
0.01 0A(*)

1 ppm

0.01 "/on

1 ppm
2 ppm
S 9.95

Upper 
limits 
for all

15 "A
1 "/o

1 07o

1 "/o

0.01 "X,

1 "/o

0.05 "/o

15 "/o

1 "/o

1 "X,

1 07o

1 "/o

15 0A

1 Vo

1 -X,

15 "/o

1 "/o

1 "X,

1 "/o

1 "/o

1 -X,

10 -X,

1 07o

0.02 "/o

10 '/o

1 "/o

1 "h

10 07o

1 07o

1 "X,

1 •X,
1 0A

For the ICP-32 package those elements shaded in grey will only be partially dissolved. 
C) These elements are reported as oxides in the ROCK-20 package



APPENDIX

DRILL CORE SAMPLES. ANALYTICAL RESULTS



Please refer to the attached "Certificates of Analysis" for the C-93-1 diamond drill hole core sample 
assay results.
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APPENDIX IV

ANALYTICAL EXPENDITURES



The following is a listing of the assaying and assaying related expenditures that are a result of the 
samplings taken from drill hole C-93-1 on the T-H Property in Moncrieff Township.

Laboratory Work Order Number

I9326205

Shipping of Samples to Lab

Total Cost of Assaying Related Expenses

Cost

$830.53

$49.22

$879.75

The total of the assaying expenditures remains to be paid. Awaiting remainder of O.P.A.P. funds to 
settle the account.



Ch
em

ex
 L

ab
s 

Lt
d,

An
aly

tic
al 

Ch
em

ist
s"

 Q
eo

ch
em

lst
s"

 R
eg

ist
er

ed
 A

ss
ay

er
s

21
2 

Br
oo

ks
ba

nk
 A

ve
., 

No
rth

 V
an

co
uv

er
 

Br
itis

h 
Co

lu
m

bi
a,

 C
an

ad
a 

V7
J 

2C
1 

PH
O

NE
: 6

04
-9

84
-0

22
1

To
: 
B
H
A
R
T
I
 
L
A
A
M
A
N
E
N
 
M
I
N
I
N
G
 
I
N
C
.

1
3
1
 
F
I
E
L
D
I
N
G
 
R
D
.
,
 
P
.
O
.
 
B
O
X
 
7
0
0
 

L
I
V
E
L
Y
,
 
O
N
 

P
O
M
 
2
E
O

IN
VO

IC
E 

N
U

M
B

ER
1
9
3
2
6
2
0
5

BI
LL

IN
G

 I
NF

O
RM

AT
IO

N

Da
te

: 
20

-D
EC

-9
3

Pr
oj

ec
t: 

T-
H 

PR
O

PE
RT

Y
P.

O.
 N

o.
: 

67
65

6
Ac

co
un

t: 
KD

U

Co
m

m
en

ts
: 

AA
14

7K
D

U
.9

3Q

Bi
llin

g:
 

Fo
r a

na
lys

is 
pe

rfo
rm

ed
 o

n 
C

er
tif

ic
at

e 
A9

32
62

05

Te
rm

s: 
Pa

ym
en

t d
ue

 o
n 

re
ce

ip
t o

f i
nv

oi
ce

 
1.2

5"X
o 

pe
r m

on
th

 (1
50

Xo 
pe

r a
nn

um
) 

ch
ar

ge
d 

on
 o

ve
rd

ue
 a

cc
ou

nt
s

Pl
ea

se
 R

em
it 

Pa
ym

en
ts

 to
:

C
H

E
M

E
X

 L
A

B
S

 L
TD

. 
21

2 
Br

oo
ks

ba
nk

 A
v*

., 
No

rth
 V

an
co

uv
er

, B
.C

. 
Ca

na
da

 V
7J

 2
C1

# 
OF

 
AN

AL
YS

ED
 F

OR
 

SA
M

PL
ES

 
CO

DE
 

- 
D

ES
CR

IP
TI

O
N

U
N
I
T
 

PR
IC

E
SA

MP
LE

 
PR
IC
E

47
 

20
5 

- 
Ge

oc
he

m 
ri

ng
 
to
 
ap
pr

ox
 
15
0 

me
sh

 
2.

10
22
6 

- 
0-
5 

Ib
 
cr
us
h 

an
d 

sp
li

t 
2.
05

IC
P-

32
 

6.
25

10
0 

- 
Au

 
p
p
b
 

FA
+A
A 

7.
95

18
.3
5

A
M
O
U
N
T

86
2.
45

To
ta

l 
Co
st
 
S 

86
2.
45

Cl
ie
nt
 
Di
sc
ou
nt
 

( 
m
)
 

S 
-8
6.
25

Ne
t 

Co
st
 
S 

77
6.
20

(R
eg
* 

R1
00

93
88

85
 

) 
GS
T 

S 
54

.3
3

T
O
T
A
L
 
P
A
Y
A
B
L
E
 
(C
DN
) 

$ 
8
3
0
.
5
3



Ch
em

ex
 L

ab
s 

Lt
d

An
al

yt
ica

l C
he

m
is

ts
' G

eo
ch

em
ls

ts
' R

eg
ist

er
ed

 A
ss

ay
er

s
21

2 
Br

oo
ks

ba
nk

 A
 ve

., 
No

rth
 V

an
co

uv
er

 
Br

itis
h 

Co
lu

m
bi

a,
 C

an
ad

a 
V7

J 
2C

1 
PH

O
NE

: 6
04

-9
84

-0
22

1

To
: 
B
H
A
R
T
I
 
L
A
A
M
A
N
E
N
 
M
I
N
I
N
G
 
IN
C.

1
3
1
 
F
I
E
L
D
I
N
G
 
R
D
.
,
 
P
.
O
.
 
B
O
X
 
7
0
0
 

L
I
V
E
L
Y
,
 
O
N
 

P
O
M
 
2
E
O

IN
VO

IC
E 

N
U

M
B

ER
1

9
3

2
6

2
0

5

BI
LL

IN
G

 I
NF

O
RM

AT
IO

N

Da
te

: 
20

-D
EC

-9
3

Pr
oje

ct:
 

T-
H 

PR
O

PE
RT

Y
P.

O.
 N

o.
: 

67
65

6
Ac

co
un

t: 
KD

U

Co
m

m
en

ts:
 

AA
14

7K
DU

.9
3Q

Bi
llin

g:
 

Fo
r a

na
lys

is 
pe

rfo
rm

ed
 o

n 
Ce

rti
fic

at
e 

A9
32

62
05

Te
rm

s: 
Pa

ym
en

t d
ue

 o
n 

re
ce

ip
t o

f i
nv

oi
ce

 
1.

25
0Xo

 p
er

 m
on

th
 (1

50
Xo 

pe
r a

nn
um

) 
ch

ar
ge

d 
on

 o
ve

rd
ue

 a
cc

ou
nt

s

Pl
ea

se
 R

em
it 

Pa
ym

en
ts

 to
:

C
H

E
M

E
X

 L
A

B
S 

LT
D

. 
21

2 
Br

oo
kt

ba
nk

 A
v*

., 
No

rth
 V

an
co

uv
er

, B
.C

. 
Ca

na
da

 V
7J

 2
C1

* 
OF

 
AN

AL
YS

ED
 F

OR
 

SA
M

PL
ES

 
CO

DE
 

- 
D

ES
CR

IP
TI

O
N

U
N
I
T
 

PR
IC

E
SA
MP
LE
 

PR
IC
E

47
 

20
5 

- 
Ge

oc
he

m 
ri
ng
 
to
 
ap
pr

ox
 
15
0 

me
sh

 
2.
10

22
6 

- 
0-
5 

Ib
 
cr
us
h 

an
d 

sp
li
t 

2.
05

IC
P-

32
 

6.
25

10
0 

- 
Au

 p
pb

 
FA

+A
A 

7.
95

18
.3

5

AM
OU

NT

86
2.

45

T
o
ta

l 
C

os
t 

S 
86

2.
45

C
li

en
t 

D
is

co
un

t 
( 

IQ
.%

) 
$ 

-8
6.

25
N

et
 

C
os

t 
S 

77
6.

20
(R

eg
* 

R
10

09
38

88
5 

) 
G

ST
 

S 
54

.3
3

TO
TA

L 
PA

YA
BL

E 
(C

DN
) 

S 
83

0
.5

3



APPENDIX V

DIAMOND DRILLING EXPENDITURES



Diamond drilling of hole C-93-1 was carried out from October 2, to October 7, 1993 on mining claim 
S-993570 of the T-H Property by Sparta Diamond Drilling.

The invoice for the above described work has been included within this appendix.



MR. HAROLD TRACANELLI 
582 Nickel Basin Road 
Chelmsford. Ontario

L.J. SALO
General Delivery.

Connaught, Ontario
PON-1AO (705)363-2108

INVOICE; OP930907

RE; DRILLING Benny Road Area

600 feet of ADBGM core drilling at S12.00 per foot ....................S7.200.00

MOB to Benny Road...............................................................S n/c

DEMOB...............................................................................S n/c

CORE TRAYS........................................................................S n/c

SUB-TOTAL.

TOTAL DUE

S7.200.00

S7.200.00

THANK YOU FOR YOUR WORK. IT WAS A PLEASURE TO SERVE YOU.

\



APPENDIX VI

SELF-POTENTIAL FIELDWORK MANPOWER INFORMATION



On September 4, 1993 the applicant (OP93-146) Harold J. Tracanelli was assisted by John George 
Huycke(OP93-145), performed a self-potential survey over lines 1 +OOE, 0 + 00 and 1 +OOW. primarily 
being located on mining claim S-993570, Moncrieff Township.

Date Worked

September 4, 1 993

Duty Performed

Self-Potential Survey

Daily Allowance

$ 100.00



APPENDIX VII

Transportation, Drill Core Logging and Sampling, Report Preparation and 
Reproduction, Word Processing Expenditures and Expenditure Summary

Statement



TRANSPORTATION EXPENSES

1. Return trip to project site for backhoe orientation. 
Harold Tracanelli, Yves Clement, Gordon Salo.

2. Spotting of Drill Hole C-93-1 by John George Huycke, October 2, 1993.

3. John George Huycke visited the diamond drill site to check on drilling progress on 
October 4, 1994

4. John George Huycke visited the diamond drill site to check on drilling progress on 
October 6. 1993.

4 trips of 120 km per trip from residences were made = 480 km + I- 

480 x 40.30/km = $144.00 

DRILL CORE LOGGING EXPENSES

On the following dates diamond drill core logging endeavours were carried out by the applicant on hole 
C-93-1.

Date

October 1 6, 1 993

November 13, 1993

Total

Function

Drill Core Logging

Drill Core Logging

Hours Worked

8.0

8.0

16.0 hours

16 hours 1 8 hrs. = 2 days x $100.00/dav = $200.00

DRILL CORE SAMPLING EXPENSES

Date

December 7, 1 993

December 8, 1993

Total

Function

Split Samples 301743-301750 
4981-4998

Split Samples 801701-301742

Hours Worked

4.0

4.0

8.0 hours

8 hours 1 8 hrs. = 1 day x SlOO.OO/day = $ 100.00



REPORT PREPARATION EXPENSES

The following dates and hours were spent in preparing, proof reading the draft copy of the report. All 
report preparation work was carried out by the applicant, Harold J. Tracanelli, at a rate of 
$100.00/day.

Date

December 20. 1 993

December 21, 1993

December 23, 1993

December 27, 1 993

December 29, 1 993

December 30, 1 993

January 1, 1994

January 2, 1994

January 4, 1994

January 5, 1994

January 6, 1994

January 7, 1994

January 9, 1994

January 10, 1994

January 14, 1994

Function, Daily Logs

Drafting drill hole C-93-1 cross section geology

Drafting drill hole C-93-1 cross section assay 
data

Reducing, correcting, reducing S-P survey data

Drafting of corrected S-P data

Drafting of S. P. data, geological compilation, 
superimposed onto S. P. survey data

Drafting S.P. data

Drafting of remaining S-P data, geological- 
geophysical compilation, began to finalize all 
drawings, S-P, drill sections, etc.

Telephone consultation with geologist Yves 
Clement regarding findings of trenching work 
(OP93-145). completed finalized drafting of 
1 1 " x 1 7" drawings

Report writing, self-potential survey

Report writing, diamond drilling

Report writing, diamond drilling, assaying, 
began compiling information for appendices

Report writing, completed compiling appendix 
data, put together introduction, location, 
access data, etc.

Began proof reading parts of the draft report.

Completed compiling all data for report for 
word processing for final draft.

Final proofing of draft copy of report, minor 
corrects to be made prior to printing.

TOTAL

Hours Worked

4.0

4.0

4.0

2.0

2.0

1.0

5.0

3.0

5.5

3.0

7.0

6.0

5.0

5.0

4.0

58.50 hrs.

58.50 hrs 1 8 hrs = 7.31 days X $100.00/day = $731.25



REPORT REPRODUCTION

The cost of supplies required to produce two copies of the report to the OPAP offices has been 
estimated at $30.00

The copies of the report shall be generated by the applicant. 

3 hours work will be required to complete the process.

3 hrs l 8 hrs = 0.375 x $100.00/dav = $37.50

Total Costs $67.50



WORD PROCESSING

The exploration work report word processing work was carried out by Bharti Engineering Staff 
secretary Maryann Foy over the following dates and hours. The company uses a chargeout rate for 
such services at $27.00/hour.

Date

December 7, 1 993

December 8, 1 993

December 9, 1993

December 13. 1993

December 30, 1 993

January 3, 1 994

January 4, 1994

January 5, 1994

January 6, 1 994

January 7, 1994

January 11, 1994

January 12, 1994

January 13, 1994

January 14, 1994

Total Hours

Hours Worked

2.5

4.25

3.0

1.5

2.0

1.5

2.0

1.5

5.0

3.75

1.5

3.0

3.0

2.0

36.5

Total of 36.5 hrs x $27.00/hr = S 985.50



EXPENDITURE SUMMARY STATEMENT

Item

Diamond Drilling

Assaying

Sample Shipping

Self-Potential Survey*

Drill Core Logging*

Drill Core Sampling*

Report Preparation*

Report Reproduction*

Word Processing**

Transportation

Totals

Total Cost of Item

57,200.00

5830.53

549.22

5100.00

5200.00

5100.00

5731.25

567.50

5985.50

5144.00

L 510,408.00

Amount Paid out to 
Date of Report

54.900.00

0

0

5100.00

0

0

0

0

0

0

55,000.00

Amount 
Outstanding to Date 

of Report

52.300.00

5830.53

549.22

0

5200.00

5100.00

5731.25

567.50

5985.50

5144.00

55,408.00

work carried out by the applicant (OP93-146) designated rate of 5100.00/day based on an 8 
hour work day.

work carried out by M. Foy



APPENDIX VIII

O.P.A.P. Certificate and Supporting Documentation



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des Mines

February 24,1993 le24feVrierl993

ONTARIO PROSPECTORS ASSISTANCE PROGRAM 
199344

INFORMATION CIRCULAR 93-1 
For 1993-1994, a booklet containing information on the 
OPAP program, the OPAP Regulations and OPAP 
application forms, has been prepared. These booklets are 
being mailed to past OPAP applicants as well as anyone 
else who has been placed on the Incentives mailing list. 
The booklets will also be available at all Ministry regional 
offices.

The official starting date for this year's program is April 
l, 1993. All applications received prior to this date will be 
considered for assistance under the OPAP program. All 
applications received after this date will be considered 
only if there are unallocated funds.

As the competition for OPAP assistance is very strong, it 
is important that each applicant submits a complete 
application form and proposal. Failure to do so will 
likely result in the application being rejected. Please read 
the OPAP booklet thoroughly prior to completing the 
application form.

As a result of several fatal accidents last year, we have 
included some safety literature. (French versions may be 
obtained from the Incentives Office)

For further information on OPAP, please contact the staff 
at your local Resident's office or

The Incentives Office
Mineral Development and Rehabilitation Branch
Ministry of Northern Development and Mines
5th Floor, 933 Ramsey Lake Road,
Sudbury, Ontario
P3E6B5

Telephone (705) 670-5824
1-800-265-0834
Fax (705) 670-5803

PROGRAMME D'AIDE AUX PROSPECTEURS DE 
L'ONTARIO 1993-1994

CIRCULAIRE D1NFORM ATION 93-1 
On a prepare pour I'annee 1993-1994 une brochure qui 
contient des renseignements sur le PAPO, ses reglements 
affeients et le formulaire de demande. Elle sera envoyee aux 
personnes ayant dej^ fait demande aupres du PAPO ainsi 
qu'a celles dont le nom figure sur la liste d'envoi du Bureau 
des subventions d'encouragement. Ces brochures seront 
egalement disponibles aux bureaux regionaux du Ministere.

Le programme de cette annee sera en vigueur officieUement 
a partir du 1CT avril 1993. Les demandes recues avant cette 
date seront considerees. Toutes celles revues apres cette date 
seront considerees seulement s'il reste des fonds.

Les demandes ftant tres nombreuses, il importe de remplir 
au complet le formulaire de demande ainsi que le plan 
proposed Sinon, la demande risque d'etre rejetee. On vous 
encourage ^ lire la brochure attentivement avant de remplir 
le formulaire.

Puisqu'il est arrive1 plusieurs accidents mortels I'annee 
derniere, nous induons du materiel sur la security. 
(La version francaise est disponible au Bureau des 
subventions d'encouragement.)

Pour de plus amples renseignements sur le PAPO, 
communiquez avec le personnel du bureau local du 
geblogue resident ou de la geologue residente, ou encore:

Le Bureau de subventions d'encouragement
Direction de ('exploitation des mineraux et de la
rehabilitation
Ministere du Developpement du Nord et des Mines
933, chemin du lac Ramsey, 5e etage
Sudbury (Ontario)
P3E6B5

Telephone (705) 670-5824 
1-800-265-0834 
Telecopieur (705) 670-5803



Ontario

M 'n'Stry Of Ministere du Mineral Development Section
Northern Development Developpement du Nord 933 Ramsey Lake Rd., stn Floor
and Mines et des Mines ' Ontario

Tel. 1-800-265-0834
(705) 670-5824

Fax (705) 670-5803

May 13, 1993

HAROLD J. TRACANELLI

582 VERMILLION LK RD., BOX 167

CHELMSFORD, ONTARIO

POM 1LO

Dear Mr. TRACANELLI:

Re: OPAP File Number OP93-146
I am pleased to inform you that your application for financial assistance 
under the Ontario Prospectors Assistance Program (OPAP) has been reviewed 
and approved in the amount of 310,000.

Please quote the above file number in any future correspondence with the 
Incentives Office.

A cheque for one half of this amount, S5.000, in accordance with the 
regulations, will be forwarded to you directly. The balance of your OPAP 
grant will follow when your final submission form and supporting 
documentation have been submitted to the ministry and approved.

Please find enclosed one copy of the following documentation:

- Certificate of Initial Grant Approval

- Ontario Prospectors Assistance Program 1993, Information
Circular 93-2, "Guidelines for the Preparation of the Summary 
Technical Report and Additional Reporting Requirements for 
Prospecting, Stripping and Trenching".

- Ontario Prospectors Assistance Program 1993, Information 
Circular 93-3, "Guidelines for the Reporting of Financial 
Expenditures."



- 2 -

PLEASE BE ADVISED THAT THE EVALUATION OF THE FINAL SUBMISSION FORK 
AND SUPPORTING DOCUMENTATION WILL BE BASED ON THE DOCUMENTATION 
SUBMITTED BY THE DEADLINE OF JANUARY 31, 1993.

Supporting documentation submitted after this date may not be considered. 
Thus, applicants must file a complete submission by that date to avoid any 
cut-backs in their final grant amounts. Failure to submit the required 
documentation by the deadline would require the reimbursement of the 
full amount of the initial grant payment.

This past year, the majority of OPAP recipients submitted their 
final submissions in January, thus causing a large backlog and delays 
in final grant payments. To avoid the reoccurrence of this problem, 
applicants are strongly encouraged to forward their completed final 
submissions immediately upon completion of their projects.

Please note that according to the Regulations, if exploration work on 
a designated project is discontinued before the project is completed, 
you must notify this office in writing within thirty days of
discontinuing the work. This provision is to allow any unused funds 
to be passed on to applicants who were initially unable to receive a 
grant as a result of the program's budget being fully allocated.
Failure to notify this office would make you ineligible to apply for 
further incentives for a period of three years from the expiry of the 
designation of the project.

Also, please note that the reporting requirements for OPAP and 
assessment work may differ for some exploration activities. Therefore, 
reports submitted to OPAP may not be accepted for assessment credits 
and vice versa. Please ensure that reports submitted for OPAP meet 
OPAP requirements. Please forward Report of Work Forms directly to 
the appropriate Mining Recording Office. Geotechnical reports must 
still be forwarded to the Mining Lands Section to ensure timely 
approval of your assessment work.

If you have any questions about these or other aspects of OPAP, I 
will be pleased to discuss them with you.

I wish you every success with your project and look forward to 
reviewing your prospecting report at the conclusion of your field 
work.

Yours truly.

Edward R. Solonyka 
Supervisor 
Incent ives

Attachments



Ontario

Ministry of Ministere du
Northern Development Developpement du Nord
and Mines et des Mines

May 15, 1993

ONTARIO PROSPECTORS ASSISTANCE PROGRAM 1993

INFORMATION CIRCULAR 93-3 

GUIDELINES FOR THE REPORTING OF FINANCIAL EXPENDITURES

Expenses being claimed for the OPAP project must be detailed on 
the form in Section III of the OPAP Final Submission Form. These 
expenses are then summarized in Section II of the form.

Please note that the cost of supplies or services provided by a 
company in which the applicant holds an interest, rental costs of 
equipment owned by the applicant, staking and land maintenance 
costs and expenses for non-consumable items are NOT eligible.

Examples of non-consumable items are given below:

- Camping equipment: tents, stoves, cots, mattresses,
lanterns, etc.

- Prospecting equipment: packsacks, compasses, hand lenses,
etc.

- Clothing: boots, jackets, pants, shirts, rain gear, etc.

- Others: chain saws, water pumps and hoses, generators,
geophysical equipment, major repairs and parts and 
insurance, etc.



Ontario

Ministry of Ministere du
Northern Development Developpement du Nord
and Mines et des Mines

May 15, 1993

ONTARIO PROSPECTORS ASSISTANCE PROGRAM 1993 

INFORMATION CIRCULAR 93-2

GUIDELINES FOR THE PREPARATION OF THE SUMMARY TECHNICAL REPORT
AND

ADDITIONAL REPORTING REQUIREMENTS FOR PROSPECTING, 
STRIPPING AND TRENCHING

Although the OPAP Regulations, included in the OPAP booklet, 
state the reporting requirements for the program, a SUMMARY 
TECHNICAL REPORT is also required for each OPAP project.

In the preparation of the reports, information must be provided 
under the headings outlined in the attached guidelines.

In addition to the SUMMARY TECHNICAL REPORT, further information 
is required for the reporting of prospecting, stripping and 
trenching results.

The applicant must identify, in detail, the location of the area 
that the prospecting, sampling, stripping and trenching has taken 
place, both in the daily log and on sketches. A description of 
the samples and their assay results must also be included. 
Examples are attached.

The quality and content of the overall submission including the 
report and accompanying maps will be used to judge your 
performance as an OPAP recipient. This performance will be taken 
into consideration when reviewing any future OPAP applicants.



FINAL SUBMISSION - SUMMARY TECHNICAL REPORT GUIDELINES

DATE: 

NAME: 

LIST OF INDIVIDUALS WHO APPLIED FOR ASSISTANCE FOR THIS PROJECT:

LOCATION AND ACCESS: Mining Division, Township or Area name, with 
a claim location map and prospecting traverse map.

CHANGES TO PROPOSED PROJECT: if any

GEOLOGY: Similar to the information given in the proposal, but is 
based on the applicants' field work.

WORK DONE: State work that was accomplished during the designated 
period, how, and why.
e.g. Line cutting - miles/km and what survey (s) were run on 
the grid

Geological Surveys - scale of mapping, sampling locations
Geophysical Surveys - type, miles/km
Geochemical Surveys - type, no. of samples
Drilling - type, footage
Stripping/trenching - method
Other - type, explanation, description

Maps for each survey should be submitted, showing sample sites 
(location, width and grade), grids, drill hole locations, 
trenches etc. Also state if the proposed work was completed or 
not.

RESULTS AND RECOMMENDATIONS: Any significant results from assays, 
(include assay/certificate of analysis) new showings, anomalies, 
etc. State if there were any claims staked during the designated 
period, or if an option agreement will result from the work 
completed. State if more work is necessary or not, recommend 
follow up work based on the work completed in this project.

DAILY LOG: There is a page allocated on the application for this 
purpose. If more space is required, feel free to attach a 
separate sheet.

DETAILED LIST OF EXPENDITURES: There is a page allocated for this 
purpose on the final submission form, additional sheets may be 
used if necessary.

NOTE: Total expenditures for the project should be submitted in 
case some of the subitted expenses are ineligible and have to be 
deducted.
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Ontario

Office of the M inistry Of 1 59 Cedar Street

Northern Development
and Mines PSE CAS -

Bureau du MJnJStere du 1 59. rue Cedar

Developpement du Nord *g* (0nta rio) 
et des Mines PSE BAS

June 1 1, 1993

HAROLD J. TRACANELU 
582 VERMILLION LK RD., BOX 167 
CHELMSFORD, ONTARIO 
POM l LO

Dear Mr. TRACANELLI:

Re: OPAP File Number OP93-146

I would like to congratulate you on your successful application 
under the Ontario Prospectors Assistance Program (OPAP). Once 
again this year, there has been a very strong demand for the 
program. A strong and active prospecting industry is vital 
to the future of mining in Ontario and, as such, I wish you 
much success with your project.

As this ministry is very interested in the Ontario Prospectors 
Assistance Program and the results it generates, we would be 
interested in hearing any suggestions you may have on how to 
improve it. Please forward any comments you may have directly 
to Dr. Dick Cowan or Mr. Ed Solonyka, Ministry of Northern 
Development and Mines, Mineral Development Section, 5th Floor, 
Willet Green Miller Centre, 933 Ramsey Lake Road, Sudbury, 
Ontario P3E 6B5.

Once again, good luck with your project. 

Sincerely,

kill wK *
Shelley Martel 
Minister
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1. INTRODUCTION

The T-H property consists of twenty-two (1*2) contiguous, 

unl eased, mining claims within Moncrieff Township. The claims are 

located in the Sudbury Mining Division and cover an area of 

approximately 345 hectares.

The property is centered at 46 48'N latitude, 81 36'W longitude 

and is located approximately 70 kilometers northwest of Sudbury, along 

highway 144 (figure 1). The highway bisects the central portion of 

the claim block as illustrated in figure 2.

The T-H property is located along the northeastern fringe of the 

Penny Greenstone Belt, an east-west trending belt of Early Precambrian 

metavolcanic/metasedimentary rocks. A number of stratabound, base 

metal deposits occur within the belt. The most important of these is 

the Geneva Lake Mine which is located southeast of the T-H property in 

Hess Township. This mine produced 4,717,000 kilograms of zinc, 

1,432,900 kilograms of lead and *28,416 of silver between 1941 and 

1944.

A recent compilation, by the property owners, of the exploration 

data generated over the years appears to show that the felsic-mafic 

metavolcanic rock sequence which extends across the northern portion 

of the T-H property is stratigraphically equivalent to the sequence 

hosting the Geneva Lake and Stralak base metal deposits. Contained 

within the T-H property, and along this potential mineral bearing 

zone, are coincidental magnetic, electromagnetic and induced 

polarization anomalies with corresponding anomalous soil and 

lithogeochemical values.
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Puring the 1993 field season a programme of trench mapping and 

lithogeochemical sampling was conducted along this favourable horizon. 

The objective of the trenching programme was two fold. In addition 

to directly evaluating the exposed subcrop, trenching data was used to 

strategically position a diamond drill hole along the zone. The 

drilling programme was undertaken by the property co-owner, Harold 

Tracanelli (OP93-146), during September, 1993. Trenching and diamond 

drilling were possible through the assistance provided by the Ontario 

Prospectors Assistance F'roqram (OPAP). Results of the trenching 

programme form the basis for this report.

2. PROPERTY DESCRIPTION

2.1 Claia Description;

The T-H property encompasses twenty-two (22) contiguous, 

unleased, mining claims totalling approximately 345 hectares (table 

1). The block is located in the north-central portion of Moncrieff 

Township within the Sudbury Mining Division (Map H G--4086). The 

property claims, with the exception of claim no.S-808987, have been 

surveyed but have not been brought to lease. The claims are held 

jointly by Mr. Harold Tracanelli of Chelmsford (50'i) and Mr. John G. 

Huycke of Dowling (50?:). Physiographic features and infrastructures 

with respect to the claim block are depicted in figure 2.
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TABLE 1: CLAIM NUMBERS NUMBER OF CLAIMS
S.808969 - 3.808972 (incl) 4
S.808983 - P.808985 (incl) 3

* S.808987 l
S.830744 - S.830717 (incl) 4

S.830677 l
S.831110 l

S.993568 - S.993570 (incl) 3
S.993653 - S.993656 (incl) 4

S. 99/10-18 ^l
Total Clai.s: 22

# - not surveyed

2.2 Location and Access;

The T-H property is centered at 46 48'M latitude, 81 31 W 

longitude, approximately 70 kilometers northwest of Sudbury, Ontario 

(figure 1).

The property is readily accessible via paved Highway 144 whirh 

passes through the central portion of the claim group. The Benny 

road, an all season gravel road, provides access to the property's 

southwestern extremity while the eastern portion is accessed via 

Fannerman Creek.

2.3 Topography and Vegetation;

Property topography is characterized by hilly terrain with a 

maximum relief of approximately 45 meters. For the most part fault 

controlled ravines separate hilly areas. Outcrop exposure varies from 

^!5"; to 20"i with the remainder of the property being overlain by 

glacial drift and swamps.

The hills are mantled with thin to moderate thicknesses of 

boulder till which is in turn covered largely by spruce, poplar and 

birch. Sandy areas of low relief are characterized by iackpine with 

spruce, tamarack and alders present along ravine and water course 

borders.
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2.4 Services;

The closest services to the property occur at Cartier which is 

located 12 kilometers southeast of the property.

A low voltage power line, along Highway 144, extends to within 7 

Kilometers of the property s south boundary. Bannerman Creel-., which 

disects the property's eastern side, constitutes an adequate water 

supply for mining operations. Benny, a railway siding along the 

transcontinental line of Canadian Pacific Railways (CFR), is located 

800 meters southwest of the property's southwestern extremity.

3. PREVIOUS UORK

Exploration for base metals, gold, silver, iron and uranium has 

been carried out throughout the property area over the years. Within 

the Benny Greestone Belt, the bulk of the exploration work has been 

conducted between Stralak and Geneva Lake. There are a number of 

stratabound, base metal deposits within the Benny 

metavolcanic-metasedimentary belt. The most important of these 

deposits, the Geneva Lake Mine in Hess Township, was discovered by 

John Collins in 1924 and produced some 4,717,000 kilograms of zinc, 

1,632,900 kilograms of lead and t2B,416 of silver between 19-11 and 

1944. The Stralak. Deposit was discovered in the mid 1890's and 

although it is of considerable tonnage and grade has never been 

brought into production.

On the T-H property, most of the work has been carried out on a 

pyrite-pyrrhotite bearing horizon that trends across the central 

portion of the claim block. A drilling programme conducted by
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Horthcal Oil Ltd. (1959) on this zone yielded relatively poor results. 

The potential base metal bearing felsic sequence located within the 

northern portion of the property has been subjected to very little 

exploration activity over the years. Work carried out in the northern 

portion of the property, as part of property-wide programmes. include 

geological mapping, lithogeochemical sampling, ground geophysics and 

soil geochemistry. Figure 5 depicts significant findings encountered, 

within the area of question, by Chevron (1976), Noranda Explorations 

(1985) and Falconbridge Ltd. (1987-1990).

A GEOLOGY

4.1 Regional Geology:

The property area lies along the southern flank of the Superior 

Province of the Canadian Shield, a short distance north of the Sudbury 

Intrusive Complex (figure 3). The geological terrain has been subject 

to Early, Middle and Late Precambrian depositional, deformational, 

metamorphic and intrusive events.

The following lithologies are present within the property area; 

Early Precambrian metavolcanic and metasedimentary rocks; several ages 

of Early Precambrian mafic and felsic intrusive rocks: Middle 

Precambrian metasedimentary rocks of the Huronian Supergroup; Middle 

Precambrian Nipissing Diabase dykes and sills; lamprophyre and breccia 

bodies of varying compositions and ages and Late Precambrian olivine 

diabase dykes.

The Benny Greenstone Pelt consists of an east-west trending zone 

of Early Precambrian metavolcanic and metasedimentary rocks. The belt
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is approximately 40 kilometers long and averages approximately 2 .4 

kilometers in width. The belt is enclosed within Early Precambrian 

granitic and migmatitic rocks which dips steeply southward and may 

represent the remnant of a previously more extensive supracrustal 

sequence. A number of cyclic repetitions from mafic to intermediate 

to felsic are observed in the metavolcanic rock sequence. Major 

lithologies include mafic flows (basaltic and andesitic), 

(andesitic-rhyolitic) pyroclastics including tuffs, lapilli tuffs and 

tuff-breccias and minor felsic flows (rhyolitic and dacitic). 

hetasedimentary rocks include wackes, siltstones, sandstones, cherts, 

graphitic and sulphide bearing metasedimentary rocks and oxide facies 

iron formations. The rocks of the Benny Belt have been subjected to 

upper greenschist to lower amphibolite facies, regional metamorphism 

and are generally strongly deformed in character. There are a number 

of stratabound base metal deposits within the Benny Greenstone Belt.

4.2 Property Geology:

The T-H property lies along the eastern extremity of the Benny 

Greenstone Belt, -an east-west trending belt of Early Precambrian 

metavolcanic and metasedimentary rocks (figure 4). The Benny Belt is 

approximately 40 kilometers long and averages approximately 2.4

kilometers in width. Major lithologies include mafic flows (basaltic 

and andesitic), (andesitic-rhyoli tic) pyroclastics including tuffs, 

lapilli tuffs and tuff-breccias and minor felsic (rhyolitic and 

dacitic) flows.

The southeastern half of the T-H property is dominated by 

andesitic tnff-breccia while the northwestern half consists of a
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repetative mafic, intermediate and felsic metavolcanic rock sequence. 

The metavolcanic sequence is east-northeasterly trending and steeply 

dipping to the south. The prospective felsic-mafic metavolcanic 

horizon which forms the objective of the 1993 trenching programme lies 

along the northern margin of this sequence. According to OGS Nap 

No.2435, major litholoqies within the metavolcanic rock sequence 

include intermediate tuffs and tuff-breccias, mafic flows and tuffs of 

basaltic-andesitic composition and porphyritic felsic rocks of 

rhyolitic-dad tic composition. Intercalated metasediment tary rocks 

consisting mainly of tuffaceous wackes and siltstones are also present 

within the sequence. A thick sequence of pyrite-pyrrhotite-graphite 

bearing, volcanoclastic, micaceous metasediments extends across the 

central portion of the northeastern half of the property. This 

horizon, which host large amounts of iron sulphide but relatively low 

base metal tenor, has been the object of most exploration programmes 

on the T-H property over the years.

Middle Precambrian metasedimentary outliers, of the Huronian 

Supergroup., consisting of Gowganda Formation sandstones, wackes and 

conglomerates are present along the northern flank of the property. 

An extensive Nipissing diabase intrusion is present within the 

northwestern portion of the claim block. Late mafic intrusives 

(metagabbro dykes) are relatively abundant throughout the property. 

The Pannerman Creek and Penny Creek faults trend across the 

southeastern and northwestern portions of the property respectively.
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5. TRENCHING PROGRAMME

A detailed compilation of past exploration data (geological, 

geophysical and geochemical) indicates that the felsic-mafic 

metavolcanic rod sequence that trends through the northern portion of 

the T-H property is stratagraphically equivalent to the sequence 

hosting the Geneva Lake and Stralak base metal deposits. The horizon 

is further enhanced on the T-H property by coincident geophysical 

anomalies (magnetic, electromagnetic and induced polarization) with 

geochemical anomalies from soils and lithogeochemical sampling. Past 

geological mapping and lithogeochemical sampling programmes have been 

restricted due to extensive glacial drift cover in the perspective 

area. The implementation of a trenching programme was deem to be the 

most cost effective way to further evaluate this potential base metal 

bearing horizon.

During the 1993 field season a programme of mechanical trenching, 

trench preparation (subcrop washing), geological mapping and 

lithogeochemical sampling was conducted along this horizon within the 

northern portion of the T-H property (claims 5.993570,8.9940-18). The 

work was conducted under supervision of Yves Clement, a Sudbury-based 

geological contractor, during June and July, 1993.

The initial phase involved 78 hours of mechanical trenching. The 

trenching was completed by Mainville Lumber of Chelmsford utilizing a 

John Deer 440 skidder with a mounted backhoe. A total of 

approximately 730 linear meters of trenching/stripping was completed 

along the potential base metal bearing felsic horizon. Five (5) 

sections (grid lines) spanning over a 600 meter strike length were
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trenched across the prospective horizon. Sections were positioned to 

expose lithological contacts, lineaments/structural features and areas 

encompassing geophysical or geochemical anomalies (figure 5). Due to 

time and funding constraints, the southeast trench of section 3+OOW 

and line f'+OOW trenching remain unwashed and unmapped. The property 

owners plan to complete the trench mapping during the coming field 

season.

The exposed subcrops were subjected to power washing in 

preparation for geological mapping and lithogeochemical sampling. 

Upon establishment of spray painted base lines the trenches were 

mapped at a scale of 1:100. Representative lithogeochemical sampling 

was conducted in combination with the mapping. The results of the 

mapping/sampling portions of the programme will be discussed in the 

remainder of this report.

5.2a Trenching Area Geology (Litholoqies and Field Relationships);

The area encompassing the trenched sections is dominated 

lithologically by feldspar phyric felsic (rhyo-dacitic) volcanic 

rocks. The unit typically consists of light grey to light 

pinkish-white, buff to light salmon pink weathered, very fine grained 

felsic material containing trace-3"i, locally 5-15-i, feldspar crystals 

and rare-trace, locally 2"i, quartz crystals. Feldspar crystals are 

subhedral-euhedral (-t-/- equant) and range in size from -^0.5 

millimeters to 3.0 millimeters. On average the crystals range from 

0.75 millimeters to 1.0 millimeters. Quartz crystals exhibit roughly 

equant outlines and range in size from 0.5 millimeters to 2.0 

millimeters in diameter. Aphanitic groundmass appears to consist of a
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quartz/feldspar mixture and generally contains a maximum of */- 5": 

fine grained mafic? (chlorite? t biotite). The rock is relatively 

homogeneous in appearance with local increases and decreases in 

feldspar crystal percentage being the only differentiating 

characteristic. The unit is massive in character with no apparent 

signs of stratification being observed during the mapping programme. 

Flattened, rounded to subangular, breccia-size (5-20 centimeters), 

monolithic felsic fragment? comprise l-5"i. locally to 15":, of the rock 

mass. Fragments are strongly vesiculated/pumiceous in texture and 

unsorted in character. Rare, lensoid shaped, quartz amygdules up to 

3.0 millimetes in length were observed in a few localities.

Due to the following criterias the felsic rocks dominating the 

trenching area are tentatively interpreted to constitute a pyroclastic 

flow(s): minimal internal stratification; presence of relatively 

rounded, strongly vesiculated/pumiceous fragments and the unsorted 

nature of these fragments. This interpretation is tentative however 

and based on limited lateral exposure provide by relatively narrow, 

1-3 meter wide, trenches.

The area in question is characterized by a moderate-strong, 

northeasterly striking (050-070 degree), moderately steeply (60-80 

degree) southeasterly dipping, penetrative foliation. The foliation 

is defined by parallel orientation of chlorite, biotite and sericite 

along foliation planes as well as the flattened nature of fragments. 

Relatively extensive expanses of the trenched sections exhibit 

moderate-strong deformation (shearing). Sheared feldspar phyric 

felsic material typically exhibits weak-moderate, locally strong, 

foliation rontrolled silica, sericite, chlorite */- biotite. The
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felsic horizon is sulphide poor with sulphide mineral ization typically 

consisting of nil-rare, locally trace, finely disseminated and 

foliation controlled pyrite.

Mafic intrusive (gabbroic) bodies are prevalent within the 

trenched area. These rocks fall within two(2) main categories: Early 

(pre-tectonic) Mafic Intrusive rocks and Late (post-tectonic j Mafic 

Intrusive rocks. Early mafic (metagabbro) sills/dykes are by far the 

most common of the two intrusive types. The metagabbro bodies are 

characterised by moderate-strong deformation and metamorphism, 

indicative of their pre-tectonic nature in respect to Early 

Precambrian deformation activities. The early metaqabbros are 

fine-medium grained, subequigranular to locally feldspar 

subporphyritic, moderately to strongly foliated rocks which are a 

relatively homogenous mixture of amphibole (uralite?) and plagioclase? 

feldspar. These metagabbros are typically moderately chloritized and 

exhibit weak-strong fracture controlled quartz and epidote which occur 

as fine fracture fills and pods. The unit also shows a very deep 

weathering. The early metagabbros occur in northeasterly trending, 

steep southeasterly dipping sills with their orientation being 

conformable with the northeasterly trend of the metavolcanic rock 

sequence. The sills range in width from 1.0 centimeter to 5.0 meters 

but average 10-30 centimeters in width.

Late (post-tectonic) mafic, metagabbro bodies are essentially 

undeformed and transect earlier formed tectonic features exhibited in 

older lithologies. Late metaqabbros tend to occur as erratically 

oriented dykes ranging in width from 10.0 centimeters to 15.0 meters. 

These dykes average between 30 centimeters and 2.0 meters in width. A
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fine grained. Nipissing Diabase dyke, in excess of 30 meters in width, 

occurs at the southern extremity of the Ll+OOW trench section. 

Rare-trace, locally 2 ''.. pyrite is present within, along and/or 

proximate to all mafic intrusive bodies.

The felsic-tnafic metavolcanic rock contact, located along the 

northern flank of the trenched area, was not trenched during the 1993 

programme due to it's location along a steep sided/swampy ravine 

(fault?). Similarly, the southern felsic-mafic contact was not exposed 

due to heavy glacial drift cover.

5.2b Structure;

The dominant tectonic feature of the trenched area is a moderate 

to strong penetrative foliation/cleavage. The northeasterly striking 

(050-060 degree) moderate-steeply dipping (60-80 degrees) foliation is 

defined by hairline wafers of secondary minerals such as sericite, 

chlorite and biotite. Although not observed at many localities within 

the trenches, flattened and parallel breccia size lithic fragments 

also define the foliation. The foliation appears to be subconcordant 

to the metavolcanic rock sequence s primary stratification. Extensive 

zones of stronger deformation/shearing occur within the trenched 

sections. Shearing in combination with alteration is responsible for 

the formation of pseudo-fragments within the felsic metavolcanic 

rocks. Those fragments result from the truncation of the rock by 

intersecting cleavage planes, thus forming lenses of isolated 

material. Foliation controlled quartz, sericite, chlorite bands and 

stringer accentuate the process by further isolating the truncated 

fragments from the main rock mass.
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Minor faults and joints are numerous throughout the area. Most 

faults and joints have steep to vertical dips and relatively erratic 

orientations, although the principal directions are north-east and 

north north-westerly. Minor dextral and sinistral displacements of 

2-20 centimeters were observed along quartz stringers and narrow mafic 

sills/ dykes. A strong east north-easterly (070 degrees) trending, 

topographic lineament interpreted as a fault/shear occurs along the 

northern flank of the trenched area. A narrow breccia zone was 

observed along the edge of the ravine at the northern extremity of 

trench BO-01.

5.2c Alteration:

The type and degree of alteration within the trenched area 

appears to be dependant on lithology, structural features and 

proximity to intrusive bodies. Typically the felsic volcanic rocks 

exhibit very weak to weak foliation and fracture controlled sericite 

and chlorite. Weak-moderate, locally strong, foliation controlled 

sericite and chlorite characterize zones of deformation and shearing. 

In addition to sericite and chlorite, sheared felsic rocks commonly 

exhibit weak, locally moderate foliation controlled silica and very 

weak to weak biotite enrichment. Silicification generally consists of 

very thin (^0.5-2.0 millimeter) foliation concordant bands and lenses. 

Weak-moderate patchy, light pink to cream bleaching occurs locally 

within the felsic volcanic rocks. This bleaching may be indicative of 

feldspathization.

The early mafic intrusives typically exhibit moderate, pervasive 

chloritization of mafic minerals and weak to moderate saussuritization
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of the feldspars. Weak, locally moderate-strong, fine fracture 

controlled quartz, epidote and chlorite commonly occur within, along 

and/or proximate to mafic intrusive bodies. Early mafic intrusives 

also exhibit moderately to strongly developed alteration ribbing. 

This feature is the result of differential weathering of 

quartz-epidote-chlorite fracture fillings.

5.2d Mineralization and Lithoqeocheaistrys

Sulphide mineralization is relatively restricted in terms of 

occurrence and abundance within the trenched area. Sulphide 

mineralization consists, for the most part, of rare-trace, locally 2"i, 

finely disseminated and fracture controlled pyrite. These sulphides 

occur within and/or proximate to mafic intrusive bodies. Felsic 

metavolcanic rocks are essentially sulphide barren with only rare, 

finely, disseminated pyrite observed in a few localities.

A total of 22 l ithogeochemical samples were collected during the 

1993 trenching programme. Samples were collected in the field on 

basis of sulphide mineralization, veining, shearing and/or alteration. 

Representative composite chip samples were collected wherever- 

possible. Of the 22 rock samples, 17 consisted of felsic metavolcanic 

rock, four (4) of mafic intrusive rock and one (1) of quartz veining. 

Samples were analyzed by XRAY Laboratories Limited of Don Mills, 

Ontario. Analytical procedure utilized a multi-acid digestion 

followed by a 32 element induced current plasma (ICP) analysis. Gold 

analyses were obtained using conventional fire assay with an atomic 

absorption (A.A.) finish. Sample descriptions are provided in 

Appendix l and analytical result are presented in Appendix 2.
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Reflecting the sulphide poor nature of the felsic rocks within 

the trenched area, the feldspar phyric felsic volcanic samples failed 

to return any anomalous base metal values. Mafic intrusive samples 

yielded a few weakly anomalous (80-220 ppm) base metal values for 

7inc, copper and nickel. Kard (1981) obtained similar base metal 

values from the Benny Area mafic intrusives. As anticipated all 

samples returned gold values below the detection limit of l ppb.

5.3 Section 1+OOE Trenching;

Trenching on section (line) 1+OOE targeted the mafic-felsic rock, 

contact, a VLF-Ett conductor and an anomalous soil geochemistry value 

of 341 ppm ?inc. Unfortunately the contact lies within an alder swamp 

while the area over the geophysical and geochemical anomalies 

coincides with a plain of extensive glacial drift (sand). A total of 

seven(7) ter,t trenches/pits were excavated along the section but all 

trenches failed to reach bedrock (figure 6).

5.4 Section 0*00 Trenching;

Section 0+00 targeted coincidental VLF-EM and induced 

polarization anomalies lying along the northern fringe of the 

prospective felsic metavolcanic horizon. The area also yielded an 

anomalous lithogeochemical zinc value of 3180 ppm during a previous 

programme. Section 0+00 consists of two(2) trenches spanning 

approximately 175 meters, from 4+80M to 5+95N.

Trenched section 0+00 is dominated lithologically by feldspar 

phyric felsic volcanic rocks. The unit typically consists of an 

aphanitic, felsic groundmass with trace-3"i, locally 15"i, relatively
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equant, greyish-white feldspar grains/crystals. Rare to locally \ '/. 

equant quartz grains are also present. The felsic horizon is 

characterized by a moderate-strong, northeasterly striking, 

southeasterly dipping, penetrative foliation. The southern third of 

trench ttO-01 exhibits a moderate-strongly developed shearing. Local 

horizons contain rare-10'i, flattened, breccia sized (5-15 centimeter), 

vesiculated/pumaceous fragments. The fragments tend to be monolithic 

and felsic in character and occur in otherwise homogenous, feldspar 

phyric material. Early (pre-tectonic) mafic intrusives, containing 

moderately -strongly deformed and altered metaqabbros are prevalent 

within the trenched section. Metagabbros tend to occur as narrow 

sills ranging in width from *;1.0 centimeters to 1.0 meters with 

average widths of between 20-30 centimeters, hoderately to strongly 

foliated, biotite phenocryst bearing, lamprophyre dykes also occur 

within the section.

Alteration within the feldspar phyric felsic volcanic rock 

consists, for the most part, of weak foliation controlled sericite, 

chlorite and silica. Zone? of stronger deformation, specifically 

along the southern third of trench ttO-01, typically exhibits weak- 

moderate, locally strong, shear controlled sericite, silica and 

chlorite. Local zones of weak-moderate, semi-pervasive, bleaching 

(silicifiration?) are also characteristic of areas with stronger 

deformation. The northern extremity (10 meters) of trench HO-02 

exhibits weak-moderate, locally strong, semi-pervasive silicification 

with the primary feldspar phyric texture being obliterated.

The feldspar phyric felsic unit is relatively sulphide barren 

with rare, locally trace, finely disseminated pyrite encountered.
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Rare-trace, locally 2 ':, f inely disseminated pyrite is typically 

present within, along and/or proximate to mafic intrusive bodies. The 

induced polarization anomaly, lying within the southern portion of 

trench ttO-01, appears to reflect such metagabbro related 

mineralization. Trace to l": pyrite bearing metagabbro sills and to a 

lesser degree lamprophyre dykes comprise approximately 20": of this 

fioderately-stronqly sheared zone. The VLF-EM anomaly lying 

approximately at 5+50M appears to reflect the moderately sheared, 

fractured and blocky nature of the rocks.

5.5 Section 1+OOM Trenching;

Section 1+OOW, approximately 175 meters in length, exposed 

practically the entire width of the prospective felsic horizon. As in 

the case of section (HOC, the northern felsic-mafic metavolcanic rock 

contact lies within a steep sided, swampy ravine (fault?) while the 

southern contact falls within an alder swamp. Unfortunately, due to 

time/funding constraints the northern half of section 1+OOW (trench 

H1W-01) was not mapped.

The southern half of section H-OOW (trench ttlW-02), like the 

entire trench area is dominated lithologically by feldspar phyric 

felsic volcanic rocks. The trench is characterized by moderate-strong 

deformation (shearing) along more or less it's entire 115 meter 

length. Deformation consists of a strong, northeasterly striking 

(050-060 degree), southeasterly dipping (70-75 degree), penetrative 

fabric (shearing/cleavage). Shearing commonly results in the 

formation of pseudo-fragments within the feldspar phyric felsic rocks. 

Deformation zones typically exhibit weak-moderate, locally strong.
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foliation controlled silica and sericite with weak, locally moderate, 

chlorite and biotite. Weal-moderate, semi-pervasive silicification is 

locally present within the trench. Patchy. pinkish to cream, 

bleaching (feldspathization?) is commonly associated, at least 

spatially, with zones of silicification. Trace oranqy-brown garnets 

were locally observed within sheared felsic rocks. The feldspar 

phyric felsic volcanic rocks are relatively sulphide barren, with 

nil-rare, locally trace, fine foliation controlled pyrite observed 

during mapping.

Early mafic intrusives consisting of moderately-strongly 

deformed/ altered metagabbros are prevalent within trench ttlH-02. 

These rocks typically occur as narrow (10 centimeter to 5 meter) wide 

sills tha.t strike northeasterly and dip steeply to the south. Average 

sill widths are between 50-100 centimeters. The northeasterly trend 

of these intrusive bodies is roughly concordant to the general 

attitude of the metavolcanic rock sequence. Late mafic intrusive 

dykes are not as common within the trench but tend to be more 

extensive in nature. A fine grained diabase dyke. in excess of 30 

meters in width, dominates the southern extremity of trench ttlU-02. 

Rare-trace, locally to 2"i, pyrite is found in association to these 

mafic intrusive bodies. Sample tt 2803, collected from a strongly 

foliated to schistose, early metagabbro unit returned very weakly 

elevated values of 72 ppm zinc and 132 ppm copper.

5.6 Section 3+OOH Trenching;

Section 3+QOW trenching was positioned to investigate an 

anomalous value of 1170 ppm zinc from a lithogeochemical sample
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obtained by Moranda in 1985. The trench was also utilized to expose 

the southern portion of the felsic-mafic metavolcanic contact. 

Approximately 180 linear meters of trenching was conducted along 

section 3+OOW. Unfortunately, due to time and funding constraints the 

southern trenches (H3W-04 and H3W-05) were not washed and mapped.

The northern portion of the 3+OOW trenched section consisting of 

trenches H3W-01, H3U-02 and H3W-03 is dominated lithologically by 

feldspar phyric felsic volcanic rocks. Rare to locally 10"i, 

flattened, breccia-size (5-15 centimeters), vesiculated/pumiceous, 

monolithic felsic fragments occur within the southern portion of 

trench H3W-01. Fragments appear unsorted in character and do not 

appear to form a distinct horizon. Felsic volcanic rocks are 

characterized by a moderate-strong, northeasterly trending (055-065 

degrees), southerly dipping (60-75 degrees), penetrative foliation 

with weak, locally moderate, foliation controlled sericite and 

chlorite. Harrow zones of stronger deformation (shearing) with 

associated weak-moderate, locally strong, silica, sericite and 

chlorite alteration are common within the trench. Trace-2"i, locally 

to 102, reddish-brown, eguantly shaped, garnets occur in a variety of 

locations within trench H3W-01. Garnets average 0.5-4 millimeters in 

diamter.

Sampling of the feldspar phyric felsic volcanic unit failed to 

return any Anomalous base metal values, thus reflecting the relatively 

sulphide barren nature of the felsic unit within the northern portion 

of section 3+OOW. As is the case throughout the trenched area, early 

northeasterly striking metagabbro sills are prevalent within the 

trenches along this line.
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6. CONCLUSIONS AND RECOHHENDATIONS

In summary a recent compilation of exploration work conducted 

over the years appears to indicate that the felsic-mafic motavolcanic 

rock sequence trending across the northern portion of the T-M property 

is stratigraphically equivalent to a similar sequence that hosts the 

Geneva Lake and Stralak base metal deposits. Coincidental magnetic, 

electromagnetic and induced polarization anomalies with corresponding 

soil and lithogeochemical values are present along this potential 

mineral bearing horizon within the northern portion of the property.

Sampling of the prospective horizon during the 1993 trenching 

programme failed to reproduce anomalous base metal values 

(250-3180ppm) zinc obtained along the horizon during previous 

exploration ventures. However only 22 samples were collected along 

approximately 475 meters of mapped trenches which is by no means 

exhaustive for a lithogeochemical programme. In addition, the 

trenched sections provided good vertical representation but poor 

lateral exposure of the horizon with trench widths of 1-3 meters. The 

1993 trenching programme did however expose moderate- strong 

deformation (shearing) with associated silica, sericite, chlorite and 

biotite alteration along the horizon in question. The trenches also 

provide geological information which allowed the felsic volcanic rocks 

to be tentatively interpreted as a pyroclastic flow unit. If this 

evidence is true then the area would be located in a relatively 

proximal environment.

Based on the results of work to date and the relatively 

unexplored nature of the northern portion of the T-H property and of
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the potential base metal horizon in general, an on going exploration 

programme is recommended. lo continue the evaluation of the T-H 

property and the area in general the following recommendations should 

be implemented:

1) As already planned by the property co-owners the remaining 
L34-OOW and S+OOU trenches should be washed and subjected to 
detailed mapping.

2) Further detailed mapping to enhance and clarify the geological 
environment established so far.

3) The implementation of a detailed lithogeochemistry programme 
utilizing classical whole rock analyses. A study of the major 
oxides and trace elements may establish alteration patterns 
within the prospective horizon. In addition, a REE (rare earth 
elements) study should be conducted in order to determine if the 
felsic volcanic rocks in question correspond to the so called 
Fill group of felsic volcanic rocks with negative EU anomalies.

4) Conclusive to recommendation H3, the established geochemical 
alteration signature of the prospective horizon should be 
compared to alteration signatures associated with the Geneva 
Lake and Stralak base metal deposits.
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5. that my report on the T-H Property, Moncrieff Township, Sudbury
Mining Division, Ontario, is based on my personal knowledge of the 
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Property.

Yves Pierre Clement
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January, 1994



-34-

References

Card. K.D.

1978: Geology of the? Sudbury-Manitoulin Area, Districts of

Sudbury and Manitoulin; Ontario Geological Survey Report 

166, 238p. Accompanied by Map 2360 and 4 charts.

Card, K.D.and Innes, D.G.

1981: Geology of the Benny Area, District of Sudbury; Ontario 

Geological Survey Report 206, 117p. Accompanied by Maps 

2134 and 2435, scales 1:31,680 and 4 charts.

Ontario Geological Survey

1985: Moncrieff Township, District of Sudbury; Ontario

Geological Survey, Geological Data Inventory Folio 243, 

compiled by the staff of the Resident Geologist's Office, 

Sudbury, 20p. and 2 maps.



APPENDIX l

SAHPLE DESCRIPTIONS



T-H PROPERTY SAHPLE DESCRIPTIONS

SAMPLE N 2B01
TRENCH N 1W-02
NORTHING: 4 +55N
EASTING: H-05U
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Sheared feldspar phyric. felsic volcanic rock exhibiting

moderate foliation controlled silica and sericite 
alteration. No visible sulphides but rock contains rare-trace,light 
brown specks, (sphalerite?).

SAMPLE H 2802
TRENCH tt 1W -02
NORTHING: 4+59U
EASTING: 1 +05U
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: S trongly foliated/sheared, felspar phyric felsic

volcanic in contact with a narrow metagabbro (EMI) body. 
Felsic volcanic contains 5^ fine, drusy quartz (epidote) fracture 
fills. Rare, very locally trace, finely disseminated pyrite within 
felsic material and minor brownish, resinous, staining (sphalerite) 
along quartz fracture fills.

SAMPLE K 2803
TRENCH tt 1U-02
NORTHING: 4 +68H
EASTING: 1 +03W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Strongly foliated to schistose, moderately chloritic

metagabbro (EMI) containing rare-trace, locally l":, 
foliation controlled pyrite.

SAMPLE S 2801 
TRENCH tt 0-02 
NORTHING: 4+76N 
EASTING: 0+08W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: S trongly foliated, moderately chloritic, metagabbro (EMI) 

containing minor disseminated and foliation controlled 
pyri te.

SAMPLE N 2805
TRENCH tt 0-01
NORTHING: 5+93N
EASTING: 0+21W
SAMPLE TYPE: Grab sample.
DESCRIPTION: Weakly-moder a tt-ly foliated, feldspar phyric felsic

volcanic exhibiting weak foliation controlled chlorite. 
Nil, locally rare, finely disseminated pyrite present. Rare foliation 
controlled, brownish, resinous specks (sphalerite?).



SAMPLE tt 2806
TRENCH tt 0-01
NORTHING: 5+87M
EASTING: 0*21W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Moderately foliated, feldspar subporphyritic metaqabbro

(E!1I) exhibiting moderate fracture controlled epidote, 
chlorite and calcite. Rare-trace, locally 1-2":, very finely 
disseminated pyrite present within the metaqabbro.

SAMPLE II 2807
TRENCH 11 0-01
NORTHING: 5+7SN
EASTING: 0+20W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Moderately foliated, feldspar phyric felsic volcanic

exhibiting weak foliation controlled chlorite and biotite. 
Minor fine quartz-epidote fracture fills. Rare, locally trace, finely 
disseminated pyrite and rare-nil chalcopyrite.

SAMPLE tt 2808
TRENCH tt 3W-01
NORTHING: 5+15N
EASTING: 2 +98U
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Feldspar phyric felsic volcanic containing trace-2?;,

locally 5"i, reddish-brown, round (equant) garnets? (Iron 
stained quartz?).

SAMPLE tt 2809
TRENCH tt 3U-01
NORTHING: 5+1lH
EASTING: 3+0lW
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Moderately foliated feldspar phyric felsic volcanic

exhibiting weak foliation controlled sericite/chlorite. 
Numerous fine foliation concordant and cross-cutting quartz (iron 
carbonate?) stringers. Rare, locally trace, fine pyrite within and/or 
proximate to the stringers.

SAMPLE tt 2810
TRENCH tt 3W-02
NORTHING: 5+06W
EASTING: 2+94W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Feldspar phyric felsic volcanic exhibiting weak spotty

fracture controlled chlorite and hematite. Wo visible 
sulphides but rock very weakly rusted on weathered surface. Surface 
also pitted in character.



SAMPLE tt 2H11
TRENCH tt 0-01
NORTHING: 5+61N
EASTING: 0+25W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: S trongly sheared/schistose metagabbro (EMI) containing

10-20"i foliation concordant quartz-calci te stringers, 
sulphides noted.

SAMPLE tt 
TRENCH tt 
NORTHING: 
EASTING:

2812 
0-02
5+07N 

0+02W
SAMPLE TYPE: 
DESCRIPTION:

Trace,

Composite chip sample.
Outcrop-large boulder? Chloritic metagabbro with 
irregular drusy quartz (chlorite/epidote) veining. 

locally 2-32, pyrite within and/or proximate to veining.

SAMPLE tt 2813
TRENCH tt 0-02
NORTHING: 5+09N
EASTING: 0+05U
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Moderate-strong pervasively silicified feldspar phyric

felsic volcanic. Rock also exhibits moderate fracture 
controlled chlorite and calcite. Sample contains rare finely 
disseminated pyrite.

SAMPLE tt 
TRENCH tt 
NORTHING: 
EASTING:

2814 
3W-01
5+46N 

2 + 99W
SAMPLE TYPE: Composite chip sample. 
DESCRIPTION: Strongly foliated/sheared

volcanic containing 2-3"i 
contains rare-nil, locally trace, very

feldspar phyric felsic 
reddish-brown garnets? Rock 
finely disseminated pyrite.

SAMPLE tt 2815
TRENCH tt 0-02
NORTHING: 5+02H
EASTING: 0+06W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Weak-moderate semi-pervasively silicified, feldspar

phyric felsic volcanic exhibiting moderate patchy pinkish 
bleaching (feldspathization?). Rock contains very rare, finely 
disseminated pyrite.



SAMPLE tt 2816
TRENCH tt 0-01
NORTHING: 5+20N
EASTING: 0+21W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: S trongly foliated/sheared feldspar phyric felsic

volcanic exhibiting moderate foliation controlled 
sericite. Unit appears to contain very rare, very fine foliation 
controlled pyrite.

SAMPLE tt 
TRENCH tt 
NORTHING: 
EASTING:

2817 
0-01

5+20H 
0+21W

SAMPLE TYPE: Composite chip sample. 
DESCRIPTION: Strongly foliated/sheared feldspar 

volcanic exhibiting weak-moderate 
silica, sericite and chlorite. Few hairline 
hematite p-esent. Wo sulphide mineralization 
very weakly rusted.

SAMPLE tt 2818 
TRENCH tt 0-01 
NORTHING: 5 *-30N 
EASTING: 0+20W
SAMPLE TYPE: Composite chip sample. 
DESCRIPTION: S trongly foliated feldspar phyric 

exhibiting moderate semi-pervasive

phyric felsic
foliation controlled 

fracture fillings of 
observed but locally

felsic volcanic 
bleaching (silica and

sericite). Rock contains */- 2"i fine fractures which exhibit 
orangy-red alteration (feldspathization?). Rare, locally trace, very 
fine grained pyrite in fracture fills.

SAMPLE tt 281?
TRENCH tt 0-01
NORTHING: 5+37N
EASTING: 0+22U
SAMPLE TYPE: 30 centimeter chip sample.
DESCRIPTION: Chip sample along contact between feldspar phyric felsic

volcanic and dioritic dyke. Sample consists of mostly 
weakly oxidized (rusty) felsic volcanic proximate to the contact. No 
visible sulphides.

SAMPLE tt 2920
TRENCH tt 0-01
NORTHING: 5+39N
EASTING: 0+21U
SAMPLE TYPE: Grab sample.
DESCRIPTION: Sheared feldspar phyric felsic volcanic material which

exhibits moderate to strong foliation controlled chlorite
and sericite. Rock contains 
disseminated pyrite.

rare-trace, locally trace-l"i, finely



SAMPLE 11 2821
TRENCH II 0-01
NORTHING: 5+4 3N
EASTING: 0+23W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Strongly de-formed, sheared, feldspar phyric felsic

volcanic exhibiting moderate bleaching (silica?- 
sericite?). Minor iron oxides along foliation planes. No visible 
sulphides noted.

SAMPLE ft 2822 
TRENCH ft 0-01 
NORTHING: 5+70H 
EASTING: 0+23W
SAMPLE TYPE: Composite chip sample.
DESCRIPTION: Sheared feldspar phyric felsic volcanic exhibiting weak- 

moderate foliation controlled silica. Sample contains 
very rare finely disseminated pyrite.
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SAMPLE AU PPB BE PPM NA X

2801 -ci -e. 5 .09
2802 ^ -c. 5 .09
2803 ^ 1.1 .05
2804 -ci .8 .07
2805 ^ ^5 .08

2806 .ci .9 .08
2807 <1 t. 5 .08
2808 < ^ * .5 .08
2809 -ci *.5 .05
2810 .ci .c. 5 .08

2811 *1 1.4 .02
2812 <1 •e.S .05
2813 <1 <.5 .06
2814 *1 <.5 .05
2815 -ci .c. 5 .05

2816 •O <.5 .05
2817 <1 -c. 5 .04
2818 -ci -c. 5 .05
2819 -ci .9 .04
2820 -ci 1.0 .03

2821 -ci ^5 .04
2822 -d -c. 5 .04

0 2801 -- -c. 5 .08
D 2813 -- ^5 .06

T 24198

MG X

.35

.44
1.97
2.12
.24

1.49
.38
.29
.09
.28

2.37
.71
.58
.30
.49

.68

.60

.40
2.55
3.05

.31

.35

.34

.59
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Al X

.58

.60
2.72
2.46
.66

2.19
.71
.63
.34
.55

2.36
1.12
.68
.50
.80

.87

.65

.59
2.29
2.74

.57

.72

.56

.70

P X KX

.02

.01

.09

.12

.03

.08

.03

.02

.01

.02

.13

.04
•c. 01
•c. 01
.03

.02
•c. 01
*.01
.07
.09

-c. 01
.03
.01

•c. 01

.05

.04

.87

.44

.18

.70

.17

.16

.16

.12

.08

.49

.11

.08

.17

.21

.21

.13

.16

.23

.25

.26

.05

.11
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CA X

.13

.26

.72
1.10
.32

.49

.30

.18

.15

.21

.85

.33

.22

.10

.22

.09

.05

.06

.40

.51

.06

.19

.13

.23
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SC PPM
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2.6
3.2
2.9
1.2

3.3
2.0
1.8
.8

1.8

6.4
2.3
1.7
1.3
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.8

.8
1.0
4.7
5.2

.5

.9
2.9
1.8

O - QUALITY CONTROL DUPLICATE

X-RAY ASSAY LABORATORIES 1885 Lesfe Street Don Mis Ontario M38 3J4 (416)445-5755 Fax (416)445-4152 Th 06-986947
of thp SGS f.roiip (Sneltt* GfcWrMe d* Surveillance)



XRAL

SAMPLE

2801
2802
2803
2804
2805

2806
2807
2808
2809
2810

2811
2812
2813
2814
2815

2816
2817
2818
2819
2820

2821
2822

D 2801
D 2813

Tl X

.08

.08

.20

.15

.06

.17

.03

.07

.04

.07

.08

.14

.06

.05

.08

.03

.03

.03

.11

.12

.02

.05

.08

.07

V PPM

8
It
71
70
11

102
18
6
3
5

74
52
5
3

14

5
4
4
74
78

3
8
8
5

CR PPM
------**--- 

152
163
145
184
115

66
110
98
122
116

541
212
118
69
72

61
60
70

439
332

104
66
147
120

MN PPM

226
325
1370
756
229

680
236
271
179
274

910
411
267
365
293

250
168
166
697
795

142
158
260
272

rf X

1.20
1.12
4.94
4.20
1.10

4.50
1.42
.93
.44
.92

4.10
2.29
.91
.81

1.21

1.11
.75
.83

3.?9
3.90

.58

.93
1.18
.92

CO PPM

4
5

24
27
4

19
6
2
2
3

22
It
3
2
3

4
4
3
23
32

2
4
3
3

Ml PPM

5
5

37
82
6

24
6
2
3
3

87
11
4
1
5

6
2
4

119
109

4
4
3
4

CU PPM

9.1
12.0
72.7
50.5
8.7

17.2
27.6
10.8
4.1
23.6

8.4
32.1
12.2
4.1
3.8

3.1
4.3
4.8
43.0
88.9

5.6
6.2
8.1
12.5
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SAMPLE

2801
2802
2803
2804
2805

2806
2807
2808
2809
2810

2811
2812
2813
2814
2815

2816
2817
2818
2819
2820

2821
2822

0 2801
0 2813

m 4 C —-. 
16-Sep ..r-OT

2H PPH AS PPH

28.3
47.3
132
112
75.1

112
28.2
46.1
24.6
44.2

131
51.1
30.3
88.2
44.9

37.1
41.6
28.8
164
222

28.3
35.4
27.0
30.8

*3
"S
^
•c3
*3

*3
<3
<3
•c3
<3

39
<3
<3
O
*5

<3
<3
<3
9
*3

<3
<3
<3
•c3

REPOR

SR PPH

2.2
7.7
19.7
18.6
8.5

7.8
16.3
10.2
8.8
8.0

10.8
13.5
7.7
2.2
9.2

1.5
1.3
2.7
6.8
10.6

2.7
5.3
2.2
8.0

T 24198

Y PPH

7.0
8.0
8.6
6.9
7.6

6.2
7.7
8.4
5.9
8.3

13.0
4.2
8.0
5.5
6.9

6.6
6.7
5.1
5.7
6.6

8.1
8.1
7.0
8.2

REF.FILE 15,^. ™OCI.ft*

ZR PPH HO PPH AC PPH

13.4 -ci
11.3 •ci
3.3 2
2.2 "1
6.7 -ci

4.8 •d
10.4 2
14.4 •ci
10.4 -ci
10.6 O

5.7 -ci
3.4 2
19.2 0
15.1 -d
11.5 0

27.0 1
36.2 ^
19.2 2
5.8 -d
6.1 -el

34.4 5
10.4 ^
13.1 0
20.4 Kl

.2
•c.1

.5
•c.1
•c.1

.3
•c.1
•O
•O
*- !
0
.5
.5
.7

•c.1

*.1
.3

•c.1

.2

.5

.5
•O
*.1
.3

PKr.Ff n ve 

CO PPH

•ci
•ci
f \
<1
*'

1
•ci
<1
^
"
0
*:1
<1
<1
*!

,,
<)
<l
^
**

<1
•ci
<1
4 |

D - QUALITY CONTROL DUPLICATE

X-RAY ASSAY LABORATORIES 1885 Lesto Slteet Don Mis Onlaito M38 3J4 (416)445-5755 Fax 1416)445-4152 Th 06-986947
nf t (.o SP.S r.rniip (Sorl#t^ d* Survolllnnco)



CRAL

SAMPLE SK PPM

2801 00
2802 OO
2803 OO
2804 OO
2805 OO

2806 00
2807 OO
2808 OO
2809 00
2810 OO

2811 OO
2812 OO
2813 OO
2814 OO
2815 OO

2816 OO
2817 OO
2818 OO
2819 OO
2820 OO

2821 00
2822 00

0 2801 OO
0 2813 OO

f " 

SB PPH

t5
*5
^
•c5
•eS

•eS

^
c5
^
^

^
^
^
•c5
•c5

*5
<5
<5
•c5
<5

^
<5
<5
^

v\kr w

BA PPM

12
11
56
39
33

89
20
38
60
35

28
48
21
20
48

29
25
19
18
23

20
23
12
22

T\ w f " r **

LA PPM

15.8
28.1
19.2
13.8
27.5

17.6
30.7
25.0
18.6
28.2

15.7
8.7

30.7
19.5
18.3

10.6
14.0
15.7
15.8
16.1

13.0
32.9
15.6
30.9

TA PPH

O
2
3

O
O

*1
o
4
1

O

3
3
2
3

O

O
O
2

O
* 1

3
o
O
o

U PPH

00
00
00
00
00

OO
00
00
00
00

00
00
OO
OO
00

OO
OO
OO
OO
OO

00
OO
OO
00

r ̂  t r^v*

PB PPM

4
36

3
^
26

tt
^

3
4

*2

8
6

*2
8

*2

^
3

•c2
4
6

7
5
2
^

Bl PPH

"3
*3
O
4
5

7
4
^
3

*3

10
6
^
^
•c3

^
^
^
•c3

5

•c3
•c3
•c3
^

PAGE 4 OF 4

D - QUALITY CONTROL DUPLICATE

X-RAY ASSAY LABORATORIES 1885 tesfe Street Don Ms Ontario M3B 3J4 (41614-15-6765 Fax (416)445-462 Tlx 06-986947
wM nf tin* SGS runup (Socl#t^ G#iV*rntr de SurvH t Innc**)
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Ministry of . , .^. 
Northern Development 
find Mines

Ontario

-•Report of Work Conducted 
After Recording Claim

Mining Act
oooBY

Persona) Information collected on this form la obtained under the authority of the Mlnlrn 
this collection should be directed to ITjf PfOVjnclal Manager. Mining Land*, Ministry 
Sudbury. Ontario. P3E 6AS; U8epfcbfieiiifDW

16200 MONCRIEFFInstructions: - Please type or print and submit in duplicate. -™ * —— M^^^ 900
- Refer to the Mining Act and Regulations for requirements of filing assessment work or consult the Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to. must accompany this form.

O** No.

i^jj^^Kt —— — fcl — Bfopnonv no.J3SHS

Division

bates 
Work 
Performed

Township/Area

From: Wi.
Work Performed (Check One Work Group Only)

Work Group

J

.Geotechnical Survey

Physical Work, 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve

Type

V

o 0 \--\^- \ *"~ ^
——————————————— : — ±3 —————————————————

SECTION 18 ONLY

Total Assessment Work Claimed on the Attached Statement of Costs S" 3- 3 2, - 00
Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 

holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

W \ C* 3o^
7o5-

LX cS^V*

(attach a schedule H necessary) 

Certification of Beneficial Interest * S e NO. 1 on reverse side
l certify that at the time the work was performed, the claims covered in this work 
report were recorded in the current holder's name or held under a beneficial interest 
by the current recorded holder.

Date (Signature)

Certification of Work Report
lcertfly il certfly that l have a personal knowledge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after 
Ha completion and annexed report la true.

For Office Use Only

SEP - 7 1995
A.M. A, P .

Date Notice for Amendments Sent

rrj r
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Les credits quo vous reclamez dans le present rapport peuvent dtre r6duits. Afm de diminuer les consequences defavorables de teOes 
reductions, veuillez indiquer I'ordre dans lequel vous ddsirez au'elles solent appliquees a vos claims. Veuillez cocher (•J t'une des op 
tions suivantea :
1. O Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. O Les credits doivent etre reduits egalement entre tous les djrns flgurant dans le present rapport.
3. D JjKXredlts doivent etre redu'rts selon I'ordre donne en 
Si voua*itaMB4)as choisi i

Not* 1: Examples d'lntereU benftflclalre*: cession* non *nr*gl*tr***, entente* *ur d** option*, protocol** d'entente, *tc. ralatlfs 
•ux claim*. kv

Not* 2: travaux ont *t* executes *ur un terrain falsant l'o^*t d*j*ttr*a patent** ou d'un ball, veuillez rempllr c* qul *ult:



Ontario

Northern D* 
•net Mine* .
Ministere du 
DAvetoppement du Nord 
ei des mines

ttat des coOts aux fins 
du credit devaluation

Mining Act/Lol sur

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands. Ministry of Northern 
Development and Mines. 4th Floor. 159 Cedar Street. Sudbury. Ontario 
P3E 6A5. telephone (70S) 670-7264.

Les'renseignements-personnets contends dans la presente tormule sont 
recueillis en vertu de la Lol cur tos mines et serviront a tenir 6 jour un registre 
des concessions minieres. Adresser toute question sur la collece de ces 
renseignements au chef provincial des terrains miniers. ministere du 
Oeveloppement du Nord et des Mines. 159. rue Cedar, 4e etage. Sudbury 
(Ontario) P3E 6A5, telephone (705) 670-7264.

1. Direct Costs/Couts directs

Type

Wages 
Salalres

Contractor's 
and Consultant's 
Fees 
Drolls de 
('entrepreneur 
•t d* I'expert- 
consell

Suppnes Used 
Foumltures 
utlllsees

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain

Typ*Ha\*vill* lo*Jsk-
C* - Vj/^Kt ^t*\cKiM

Type

Typ"M0\;fA CwvWs 
ft*v\-bj Y WcUw

^o^ t ^oip*c^

Amount 
Montan!

500r3 -Oo

-Z^-oO

Total Direct Costs 
Total des coOts directs

Totals 
Total global

5CO&OC

Woo
62*2-00

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request (or verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

2. Indirect Costs/Couts indlrects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne sont pas admissibles en tant que travaux 
devaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrlture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

Amount 
Montan!

Sub Total of Indirect Costs 
Total partlel des coOts Indlrects

Amount Allowable (not greater than 20H of Direct Costs) 
Montan! admissible (n'excedant pas 20 H det couts directs)
Total Value of Assessment Credit Valeur totals du credit 
(Total of Direct and AllowaMi devaluation 
Indirect COM*) (Told d*t coOU direct!

Totals 
Total global

i

gr
526? oc

Note : Le titulaire enregistrg sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours suivant une demande a cet 
effet. Si la verification n'est pas effectuee. le ministre peut rejeter tout 
ou une partie des travaux d'evaluation presenles.

Filing Discounts Remises pour depot

1 . Work filed within two years of completion is claimed at IGXWfe of 
the above Total Value of Assessment Credit.

1 . Les travaux deposes dans les deux ans suivant leur achevement sont 
rembourses a 100 to de la vateur totale susmentionnee du credit d'evaluation.

2. Work filed three, four or five years after completion is claimed at 
5(Mb of the above Total Value of Assessment Oodit. See 
calculations betow:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

2. Les travaux deposes trois. quatre ou cinq ans apres leur achevement 
sont rembourses a 50 "to de la valour totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit d'evaluation
x 0.50 -

Evaluation totale demandee

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

oed Hbtdet. Agerrt. Position in Company)

Attestation de I'etat des coOts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont 6t6 engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ct-joint.

. l am authorized Et qu'a litre de )e suis autorise
(tituUifB enregistri. representtnt. post* occup* dans la comptgni*)

to make this certification a faire cone attestation.

M1Z {04/91) Nota : Dans cene i. kxsqu'H design



B
lario

Ministry of 
Northern 
and Mines After Recording Claim

Mining Act
wneJ Information w)llected on this form to obtaJnedur^
collection should be dlrextecLte thiif^yjrjgalManaQer. Mining Unda. Ministry of Northern Devetoptnent and Mines. Fourth Floor. 159 Cedar Street.

(fractions: - Please type or print and submit In duplicate.
- Refer to the Mining Act and Regulations for requirements of filing assessment work or consult the Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form In duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

Iforfc Performed (Check One Work Group Only)
WorkGroup

S

Geotechnical Survey

Physical Work. 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve

Type

'Oxcvv^ ciN^ r^V^\V*A
>J

SECTION 13 ONLY

Total Assessment Work Claimed on the Attached Statement of Costs "72QQ

Not*: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Pereon* and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address
SoAo

TT

(attach a schedule H necessary)

Certlv , r -- Beneficial Interest * See Note No. 1 on reverse side
l certify thai at the time the work was performed, the claims covered in this work 
report were recorded In the current holder's name or held under a beneficial Merest 
by the current recorded holder.

Certrflcatlon of Work Report
l certify that l have a personal knowledge of the facts set forth 'm this Work report, having performed the work or witnessed same during andtor after 
Ra completion and annexed report Is true.

of Persoa CerttfyinQ

For Office Use Only
rota) Value Cr. Recbrded

SE? - l I9V

Date Notwe lor Amendments Sent

dilTS'A Cd l \\0\tj
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Reserve: Work to be Claim*! at i Future Dal*

Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (•J one of the following:
1. D Credits are to be cut back starting with the claim listed last, working backwards.
2. Bcredits are lo be cut back equally over all claims contained In this report of work.
3. D Credits are to be cut back as prtorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfer*, option agreements, memorandum of agreements, etc.. with respect 
to the mining claims.

Note 2: If work has been performed on patented or leased land, please complete the following:
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Les credits que vous reclamez dans le present rapport peuvent etre reduits. Afm de diminuer les consequences defavorables de teltes 
reductions, veuillez indiquer I'ordre dans lequel vous desirez au'elles soient appliquees a vos claims. Veuillez cocher (^) I'une des op 
tions suhvantea :
1. D Les credits doivent etre reduits en commencant par to derrHer claim sur la llste.
2. D Les credits doivent etre reduits egalement entre tous tes claims figurant dans le present rapport
3. D Les credits doivent etre reduits seton I'ordre donne en ann^L'-. ; 
Si vous-n^MBZ pas choisi d'option. la premiere sera apptiqueo. ^St?^

Notel i i'entente, etc. retain*
•ux calma.

Not* 2: SI d** travaux ont ate execute* *ur un terrain falsant I'objet de lettre* patent** ou d'un ball. v*ulll*z rempllr c* quJ *ult:
. - - -. — . .-. .

jUtulalr* enregbtf* possMaM un Meret MoMdalr* sur l*. ?ty"t 
M*t4* Mtr** palanlM ou *~wi b*R. au mcimwn oil to* X *—^

Oat* J
a —



f f-1 i n ^ - rsiiiw^-k-ui^*.
I 4 *f M f r~ ~ ~r" . - ~ 'tT'SiiVyi •Nortnernu* 
\3J • a^Mh^,^
Ontario

Ministere du 
Developpement du Nord 
et des mines

Jattuement of uosts 
for Assessment Credit

ttat des coOts aux fins 
du credit devaluation

Mining Act/Loi sur les mines

l Transaction NoJWde transaction

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager. Minings Lands. Ministry of Northern 
Development and Mines, 4th Floor. 159 Cedar Street. Sudbury. Ontario 
P3E 6A5. telephone (705) 670-7264.

Les renseignements personrfete •ctffltgius dans la presente formule son! 
recueillis en vertu de la Lo! sur fes mines et serviront a tenir a jour un registre 
des concessions minieres. Adresser-toute question sur la collece de ces 
renseignements au chef provincial des terrains miniers. mihistere du 
Oeveloppement du Nord et des Mines, 159, rue Cedar. 4^ etage. Sudbury 
(Ontario) P3E 6A5. telephone (705) 670-7264.

1. Direct Costs/Gouts directs

Type

Wages 
SalalrM

i Contractor's
and Consultant's 
Fees
Drolts d* 
('entrepreneur 
et d* I'expert- 
consell

Supplies Used 
Foumrtures 
utlDsees

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Mairt-d'oeuvre
Field Supervision 
Supervision sur le terrain
^SftefU D-Dr-ilLi 
DiAitoAd Drilling

Type

Type

Amount 
Montant

^7200 -o-

Total Direct Costs 
Total des couts directs

Totals 
Total global

1200-00

~72CO.cc

2. Indirect Costs/Couts indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne sont pas admissibtes en tant quo travaux 
devaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourriture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

Amount 
Montant

Sub Total of Indirect Costs 
Total partiel des coOts Indirects

Amount Allowable (not greater than 20H of Direct Costs) 
Montant admissible (n'excedant pas 20 H des touts directs)
Total Value of Assessment CredH Vtteur totale du credit 
(Total of Direct and AHowabl* d'svahiatkm 
Indirect ca*tM\ (TaM itai ertt* draeta

Totals 
Total global

i

J&

Tlooco
•tkidki

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistrg sera term de verifier les depenses demandees dans 
le present etat des coots dans les 30 jours suivant une demande d cet 
effet. Si la verification n'est pas effectuee, le ministre peut rejeter tout 
ou une partie des travaux d'evaluation preserves.

Filing Discounts

1. Work Tiled within two years of completion is claimed at 
the above Total Value of Assessment Credit.

of

Remises pour depot

1. Les travaux deposes dans les deux ans suivant tour achievement sont 
rembourses a 100 "k de la vateur totate susmentionnee du credit r/evaJuatJon.

2. Work filed three, four or five years after completion is claimed at 
50*W) of the sbova Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

Les travaux deposes trois, quatre ou cinq ans apres leur achievement 
sont rembourses a 50 •to de la valeur totale du credit devaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit Devaluation

x 0.50
Evaluation totale demaixtte

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

that as -—
(Recorded Holder. Agent. Position m Company) 

to make this certification

l am authorized

Attestation de I'etat des coOts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont ete engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

Et qu'a titre de ___________________ je suis autorise
(titulaire enregistr*. reprtsentant. post* occupi dans la compagni*)

a faire cette attestation, 
l

0212 (0*191) Nota : Dans cette , kxsqu'il dt^igrie des personnes. le masculin est utilise au sens neutre.



Ministry of
Northern Development 
and Mines 

Ontario

Pereon Infc^matkxiconected on this fonri to oWaJnedurriertt^
this collection should bs directed tp the Provincial Manager. Mining Lands^fnMry of Northern Development and Mines. Fourth Floor. 159jCedar Street.

Instructions: - Please type or print and submit in
- Refer to the Mining Act and Regulatiohs forj^quirements of filing assessment work or consult the Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

Work Performed (Check One Work Group Only)
s Work Group

S Geotechnical Survey

Physical Work. 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve

Type

^eA^ ~ VtA OrxV^lA S^VWjut
c

SECTION 18 ONLY

RECEIVED '
orp rt V-iOG. - —our *v J. ijj.

MININU LANDS Rt

Total Assessment Work Claimed on the Attached Statement of Costs
Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 

holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and
Name

of Author of Report)

Jj-o- V-c o\\A-

(attach a schedule H necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side
l certify that at the time the work was performed, the claims covered in this work 
report were recorded in the current holder's name or hetd under a beneficial interest 
by the current recorded holder.

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

Name and Address of Person Certifying

For Office Use Only
otal Value O. ftecorded

Date Notice for Amendments Sent

Aug. 31* IS
0241 (03*91)
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (x*) one of the following:

1. D Credits are to be cut back starting with the claim listed last, working backwards.
2. Ij Credits are to be cut back equally over all claims contained in this report of work.
3. D Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims.

Not* 2: If work has been performed on patented or leased land,

l certify that the rpcordei]! holder had a beneficial interest in the patented1 
or leased land at the time the work was performed
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ô,
Gs

G**
en

of

fs

II
*3

i?

O
O

o

'o"
C

8

-

o

i
0
0

-i
o 
0

Vi
c

•0
c

t
0 
0

|
||||•i|.

Bit

*
;i

J1

-O
O

8

.

i

i

;

, •if .
* K ) 0

^
0 
0

; - *?

-

itf!

r J,
gcxS

Bil3*1*

Les credits que vous reclamez dans le present rapport peuvent etre reduits. Afin de diminuer les consequences defavorables de telles 
reductions, veuillez indiquer I'ordre dans lequel vous desirez au'elles soient appliquees d vos claims. Veuillez cocher (^) I'une des op 
tions suivantes :

1. D Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. D Les credits doivent etre reduits egatement entre tous les qlaims figurant dans le present rapport.
3. D kM credits doivent etre reduits seton I'ordre donne en 
Si

Note 1: Examples d'lntenits bentflclaJre*: cessions non enreglstrees, ententes sur des options, protocoles d'entente, etc. relatH* 
•ux claims.

Note 2: travaux ont ete executes sur un terrain falsant J lenres patentee ou d'un ball, veuillez rempllr ce qul suit:



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit
Etat des couts aux fins 
du credit devaluation

Mining Act/Loi sur les mines

Transaction No./N 0 de transaction

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands, Ministry of Northern 
Development and Mines. 4th Floor, 159 Cedar Street. Sudbury. Ontario 
P3E 6A5. telephone (705) 670-7264.

Les renseignements personnels contenus dans la presente formule sont 
recueillis en vertu de la Lol sur tes mines et serviront a tenir a jour un registre 
des concessions minieres. Adresser toute question sur la collece de ces 
renseignements au chef provincial des terrains miniers. ministere du 
Developpement du Nord et des Mines, 159, rue Cedar, 4e etage, Sudbury 
(Ontaho) P3E 6A5. telephone (705) 670-7264.

1. Direct Costs/CoOts directs

Type

Wages 
Salaires

Contractor's 
and Consultant's
Fees 
Drottsde 
('entrepreneur 
et de I'expert- 
conseil

Supplies Used 
Fournitures 
utilise**

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain
^fifoorv* -fctopW
?\C . 4r-f ̂ Of-VAV '

Type

Type

Amount 
Montan!

lOO-oS

Total Direct Costs 
Total des couts directs

Totals 
Total global

100- OC

100-00

2. Indirect Costs/Couts indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne sont pas admissibtos en tant que travaux 
d'evaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrtture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

Amount 
Montan!

Sub Total of Indirect Costs 
Total partlel des couts indirects

Amount Allowable (not greater than 20H of Direct Costs) 
Montan! admissible (n'excedant pas 20 H des coftts directs)

Total Value of Assessment Credit Vateur totate du crMtt 
(Total of Direct and Allowable d'evaluation 
Indirect eoatil fTotd dat cote dradi

Totals 
Total global

0
100-00

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistr6 sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours suivant une demande a cet 
effet. Si la verification n'est pas effectuee. le ministre peut rejeter tout 
ou une partie des travaux devaluation presentes.

Filing Discounts

1. Work filed within two years of completion is claimed at 10036 of 
the above Total Value of Assessment Credit.

Remises pour depot

1. Les travaux deposes dans les deux ans suivant tour achievement sont 
rembourses a 100•to de la vateur totale susmentjonnee du credit d'evaluation.

2. Work filed three, four or five years after completion is claimed at 
50*M) of the above Total Value of Assessment Credit. See 
calculations below:

l Total Value of Assessment Credit Total Assessment Claimed

x 0.50

2. Les tr iv?u~ deposes trois, quatre ou cinq ans apres leur achevement 
sont rerrU jrses a 50 "Vb de la valeur totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit d'evaluation

x 0.50

Evaluation totale demandee

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

-VWQ\A A •that as ___________
fRecorded HoMer. Agent. Position in Company)

to make this certification

Attestation de l'etat des coQts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont ete engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

l am authorized Et qu'a litre de je suis autorise
(titulaire enregistre. representant. posts occup* dans la compagnie)

a faire cette attestation.

0212 (04/91) Nota : Dans cei le masculin est utilise au sens neutre.



Ministry of ^.

Ontario

'Northern Development 
and Mines After RecortHnqClaim

Mining Act
Personal Information collected on this form Is obtained under the authority of ̂ Mining Act This Information wIR 
this collection should be 
Sudbury. Ontario. P3E

forcori 
Fourth

lions about 
ir Street,

Instructions: - Please type or print and submit in
- Refer to the Mining Act and Regulations foTrequirements of filing assessment work or consult the Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

Client No.

Telephone No.

DMskxi

Dates 
Work 
Pdfformsd

6 VS\A V x o
Township/Area

\
^J ' M or G Plan No.

3P-
From: \^ \ To:

Work Performed (Check One Work Group Only)

J

f Work Group

Geotechnical Survey

Physical Work. 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve

Type

G^ V- v c^ V ^ ̂YY^O , ^ oX"^;

SECTION 18 OIMIY

oJ^SovV" v0c" Co V- V* ^ ( A\(

RECEIVE^ 1
.9EP ?. 1 W- -

?•f
MINING UWDSDn* —— -j ————————————

Total Assessment Work Claimed on the Attached Statement of Costs
Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 

holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

Ga-
\\oVAl von

(attach a schedule H necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side
l certify that at the time the work was performed, the claims covered in this work 
report were recorded in the current holder's name or held under a beneficial interest 
by the current recorded holder.

Certification of Work Report
l certify that l have a personal knowledge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after 
Hs completion and annexed report Is true.

Ham* and Addraa* al

Vo-F~? ^O ^OV^V^TN C)NM^ ^o/rx- yu2p

For Office Use Only
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (,x) one of the following:
1. D Credits are to be cut back starting with the claim listed last, working backwards.
2. B^Credits are to be cut back equally over all claims contained in this report of work.
3. D Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims.

Note 2: H work has been performed on patented or leased land, please complete the following:

l certify that the recorded holder had a beneficial interest in the 
or leased land at the time the work was performed.
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Les credits que vous redamez dans le present rapport peuvent etre reduits. Afin de diminuer les consequences defavorables de teltes 
reductions, veuillez indiquer I'ordre dans lequel vous desirez au'elles soient appliquees a vos claims. VeuiHez cocher (^) I'une des op 
tions suivantea :

1. D Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. D Les credits doivent etre reduits egaJement entre tous lei claims figurant dans le present rapport. 

Les credits doivent etre reduits seton I'ordre donne enT 
k'avez pasj

Note 1: Examplea d'lntereta benefldalre*: ceaalon* non enreglatreea, entente* aur de* option*, protocolea d'entente. etc. relatrfa 
aux dahm. i---

s-

de lettrea patentee ou d'un ball, veulHez rempllr ce qul ault:



Ontario

Ministry of
Northern Development
and Mines

Mimst6re du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit

Iztat des couts aux fins 
du credit d'evaluation

Mining Act/Loi sur les mines

Transaction No./N" de transaction

. oca? O

i. C f r f , :~

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s) Questions about this collection should 
be directed to the Provincial Manager, Minings Lands. Ministry of Northern 
Development and Mines. 4th Floor, 159 Cedar Street. Sudbury, Ontario 
P3E 6A5, telephone (705) 670-7264.

Les renseignements personnels contenus dans la presents formule son! 
recueillis en vertu de la Loi sur le* mines et serviront d tenir a jour un registre 
des concessions minieres. Adresser toute quesiton sur la collece de ces 
renseignements au chef provincial des terrains miniers, ministers du 
Developpement du Nord et des Mines, 159, rue Cedar, 4e etage. Sudbury 
(Ontario) P3E 6A5. telephone (705) 670-7264.

1. Direct Costs/Couts directs

Type

Wages 
Salalres

Contractor's
•nH f!p"TnHflt|f'*

Fees
Droitsd* 
('entrepreneur 
at de I'expert- 
conaell

FeuiiiHures

Equipment 
Rental 
Location de 
material

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain

Type

Amount 
Montan!

Totals 
Total global

Total Direct Costs 
Total des couts directs

2. Indirect Costs/Couts indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne sont pas admissibtes en tant que travaux 
d'evaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrtture et 
laberge merit
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Amount Allowable ( 
Montant admissible

Total Value of Assei 
(Total of Direct and A
Indirect cotte)

Description

Type

Amount 
Montant

Sub Total of Indirect Costs 
Total partial des couts Indirects

not greater than 20* of Direct Coats) 
(n'excedant paa 20 H des couts directs)
ument Credit Valeur totale du cnMH 
Jkmabla d'evaluation 

(Total dM cote dbvcts

Totals 
Total global

J&

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistre sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours suivant une demands a cet 
effet. Si la verification n'est pas effectuee. le ministre peut rejeter tout 
ou une partis des travaux d'evaluation presentes.

Rling Discounts Remises pour depot

1 . Work filed within two years of completion is claimed at 100*M) of 
the above Total Value of Assessment Credit.

2. Work filed three, four or five years after completion is claimed at 
SO'Vfc of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

1. Les travaux deposes dans les deux ans suivant tour achevement sont 
rembourses a 1 00 "to de la vateur totate susmentionnee du credit d'evaluation.

2 Las travaux deposes trois, quatre ou cinq ans apres leur achevement 
sont rembourses a 50 "to de la valeur totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit d'evaluation
x 0.50

Evaluation totale demandee

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

that as
(FtecordedJlfiUaL- Agent. Position in Company)

to make this certification

Attestation de l'6tat des couts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont et6 engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

m authorized Et qu'a litre de je suis autoris6
(titulaire enregistre. representant. poste occupe dans la compagnie)

des personnes. le masculin est utilise au sens neutre0212 (04/91) Nota : Dans cette formule. lorsqu'il i



Ontario

Ministry *
Northern Development"-*
and Mines After Recprd

Mining Act 620 O
Personal Information collected on this form Is obtained under the authority of the Mining Act. TMs Information wM be used for correspondence. Questions about 
this collection should be directed tp the Provincial Manager. Mining LaVgfr,.Ministry of Northern Development .and Mines. Fourth Float, tffl Cedar Street. 
Sudbury. Ontario, P3E^A\ tejephopeJTOg QtofH^rftw V^tj^ttj^l^i^Ult^UU^itKiOf^^tMt1 4Befc

t*r.' . * -'Tf 
i ̂ "^ . J** "-m

Instructions: - Please type or print and submit in bupUcan.
- Refer to the Mining Act and Regulations fer requirements of filing assessment work or consult the Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

Recorded HoMer(s) i
j

r'G CUentNo.

Tetophone No.

Mining DMston Township/Area M or Q Plan No.

Dates 
Work 
Performed

From: To:

Work Performed (Check One Work Group Only)
Work Group

Geotechnical Survey

Physical Work, 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays -*

Assignment from 
Reserve

Type

i

SECTION 18 ONLY

HECEIVEO

SEP 2 119,.

FINING LANDS BRAMn

S'A^Vo-cc. ^ dArv\k C^Ve- C^O^^

Total Assessment Work Claimed on the Attached Statement of Costs
Note: The Minister may reject for assessment work credit all or part of the assessment work submitted rf the recorded 

holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

V-

VWv

(attach a schedule H necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side
l certify that at Jbe tim*Jb*o*k was performed, the claims covered in this work 
report were recorded in the current holder's name or held under a beneficial Interest 
by the current recorded holder.

Certification of Work Report
l certify that l have a personal knowledge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after 
tts completion and annexed report Is true.

and Address of Person Certttdntt

For Office Use Only

E l V ~i O 
SEP - 7 1995

Date Notice for Amendments Sen

0241 (03/91)
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (^) one of the following:
1. D Credits are to be cut back starting with the claim listed last, working backwards.
2. EfCredits are to be cut back equally over all claims contained in this report of work.
3. G Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims.

Note 2: If work has been performed on patented or leased land, please complete the following:

l certify that the recorded holder had a beneficial interest in the patent 
or leased land at the time the work was performed.
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R*s*rv* : 
travaux a reclame 

a un* date uMrlaur*

Les credits que vous reclamez dans le present rapport peuvent etre reduits. Afm de diminuer les consequences defavorables de telles 
reductions, veuillez indiquer I'ordre dans lequel vous desirez au'elles soient appliquees a vos claims. Veuillez cocher (^) I'une des op 
tions survantes :
1. D Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. D Les credits doivent Atre reduits egalement entre tous les claims figurant dans le present rapport.
3. D Les credits doivent etre reduits seton I'ordre donrri en annexe. 
Si vous n'juiMas choisi d'optkxi. la premiere sera appliquee.

" —— . . . .,... ^J.^ -~- - - -- —————-^.———1*.^*~.-,~\- 9-r—^MJtMVl**:

dlntereto bihifldalrea: entente* aur dee options, protocote* d'entente, etc. relatrfs

Note 2: SI dee-travaux ont ete executes eur un terrain fatoant I'objet de lettree patentee ou d'un ball, veuillez rempllr ce qul suit:



Ontario

Ministry of
Northern Development
and Mines

Mmistere du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit
Etat des couts aux fins 
du credit devaluation

Mining Act/Loi sur les mines

Transaction No./N" de transaction

C, jr.

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands. Ministry of Northern 
Development and Mines, 4th Floor. 159 Cedar Street, Sudbury. Ontario 
P3E 6A5. telephone (705) 670-7264.

Les renseignements personnels contenus dans la presente formule sont 
recueillis en vertu de la Lot sur les mines et serviront a tenir a jour un registre 
des concessions minieres. Adresser toute quesiton sur la cdtece de ces 
renseignements au chef provincial des terrains miniers, ministere du 
Developpement du Nord et des Mines. 159. rue Cedar. 4e etage. Sudbury 
(Ontario) P3E 6A5. telephone (705) 670-7264.

1. Direct Costs/Couts directs

Type

Wages 
Salalres

Contractor's ̂ h f 
snd Consultant's 
Fees 
Drottsde 
('entrepreneur 
et de 1 'expert ~ 
conseil

Supplies Used 
Foumltures 
utilises*

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Reid Supervision 
Supervision sur le terrain
^CVu^^UkUd
j^rtjg-^^gfj^wLu.

J* f
X-^yte^uu

Type

Type

Amount 
Montant

#60 -ct 

H62-0,

Total Direct Costs 
Total des couts directs

Totals 
Total global

teC/Z-oc

V&2-*

2. Indirect Costs/Couts indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne son! pas admissibtes en tant que travaux 
devaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrtture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
06 mobilisation

Description

Type

Amount 
Montant

Sub Total of Indirect Costs 
Total partlel des couts Indirects

Amount Allowable (not greater than 20* of Direct Costs) 
Montant admissible (n'excedant pas 20 H des coflts directs)
Total Value of Assessment Credit Valeur totale du credtt 
(Total of Direct and AHowabto d'evakiation 
Imflracl co*t*\ rToU dM cote dkecte

Totals 
Total global

2r
124Z-0.

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enreoistr6 sera tenu de verifier tes depenses demanrJees dans 
le present etat des couts dans les 30 jours suivant une demande a eel 
effet. Si la verification n'est pas effectuee, le ministre peut rejeter tout 
ou une partie des travaux d'evaluatkxi preserves.

Filing Discounts

1. Work filed within two years of completion is claimed at 100*)* of 
the above Total Value of Assessment Credit.

Remises pour depot

1. Les travaux deposes dans les deux arts suivant tour achevement sont 
rembourses a 100 •ft de la valeur totale susmentionnee du credit devaluation.

r. Work filed three, four or five years after completion is claimed at 
SO-'-b of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

Les travaux deposes trois, quatre ou cinq ar,s cords !eur achevement 
sont rembourses a 50 "ft de la valeur totale du credit devaluation 
susmentionne. Voir les calculs ckJessous.

Valeur totale du credit d'evaluatkxi
x 0,50

Evaluation totale demandee

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

that as
(Recorded Holder. Agent. Position in Company)

to make this certification

Attestation de l'etat des coflts

J'atleste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont ete engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

l am authorized Et qu'a litre de je suis autorise
(titulaire enregistre. representant. posle occupe dans la compagnw)

a faire cette attestation.

0212 (04/91) Nota : Dans cette neutre.



Ontario

Ministry of
Northern Development
and Mines

Ministere du 
D6veloppement du Nord 
et des Mines

Mining Recorder's Office 
Willet Green Miller Centre 
933 Rarosey Lake Road 
3rd Floor (B) 
Sudbury, ON 
P3E 6B5

Telephone: (705) 670-5742 
Fax: (705) 670-5681

File: W9570.00090 

October 17, 1995

Harold Tracanelli
Box 167
Chelmsford, ON POM lLO

Dear Sir:

Subject: Approval of Assessment - Moncrieff Township
MOTMOTMMWMW*WM4MMMMWM*BMW^a*MMMMWW*WVMMVMWMMM*ftBM4MBa*MWMM*WMMMAWWMMa

The assessment work credits for Diamond Drilling, as outlined on 
the AMENDED report of work form, have been approved as of October 
17, 1995.

Your

Su

/kg

Encl.

c.c. George Huycke

Mining Division



Ontario
Ministry of
Northern Development
and Mines

Ministere du
Developpement du Nord 
et des Mines

Geoscience Approvals Office 
933 Ramsey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: 
Fax:

(705) 670-5853 
(705) 670-5863

Our File: 2.16200 
Transaction #W9570.00091

#W9570.00092
#W9570.00093

September 27, 1995

Mining Recorder
Ministry of Northern Development St Mines
933 Ramsey Lake Road, 3rd Floor
Sudbury, Ontario
P3E 6B5

Dear Mr. Denomme:

SUBJECT: APPROVAL OF ASSESSMENT WORK CREDITS ON MINING CLAIMS 
993570 ET AL IN MONCRIEFF TOWNSHIP

Assessment work credits have been approved as outlined on the 
original report of work forms for this submission. The credits have 
been approved under Section 14,12,17, Geophysics(SP), Geology, 
Assays, Mining Act Regulations.

The approval date is September 26, 1995. Please indicate this 
approval on the claim record sheets.

If you have any questions regarding this correspondence, please 
contact Bruce Gates at (705) 670-5856.

You incerely,

Hall
Acting Senior Manager, Mining Lands Section 
Mining and Land Management Branch 
Mines and Minerals Division

BIG/

cc: Resident Geologist 
Sudbury, Ontario

Assessment Files Library 
Sudbury, Ontario



.000*70

SEPTEMBER 21, 1995

NOTE TO: MINING LANDS - ASSESSMENT OFFICE 

RE: W9570.00089 TO W9570.00093

Please find attached Work Reports W9570.00091, W9570.00092 and 
W.9570.00093 along with one copy of the technical report. I 
have the other copy of the report as it supports Reports of 
Work W9570.00089 and W9570.00090, which were filed under 
Physical Work and Diamond Drilling. Once the physical work and 
Diamond Drillig reports have been assessed and approved, I'll 
forward the-aecuiKl Set of technicartterba to yoi.

Kim Giroux 
Senior Clerk 
Sudbury
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""TUDONVILLE LUMBER COMPANY UNITED
304 Leroux Street 

CHELMSFORD. ONTARIO POM l LO

Phone 855-2577

f li fruit,4MMJU ^JLLftfV—i3^-SZO
PLEASE DETACH A*O RETURN WITH YOUR REUTTTANCC

CHARGES AND CREDITS

PAY LAST
AMOUNT W THIS

COLUMN

MAINVILLE LUMBER COMPANY UMITEO
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INDEX TO LAND DISPOSITION
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TOWNSHIP
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Right-of-way, road
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Contour
Interpolated
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Control point (horizontal) 

Flooded land 

Mine head frame 

Pipeline (above ground)

Railway, single track 
double track 
abandoned

Road, highway, county, township 
access 
trail, bush

Shoreline (original) 

Transmission line 

Wooded area

AREAS WITHDRAWN FROM DISPOSITION
MRO- M ining Rights Only
SRO- Surface Rights Only
M t S - Mining and Surface Rights

Description Order No Date Disposition Fll

SEC 36/80 W 4/82 14/6/82 8 R O* 13 

SEC 36/80 W 59/86 SRO

NOTES
SUBDIVISION OF THIS TOWNSHIP INTO LOTS AND CONCESSIONS WAS ANNULLEtl| 
30th JUNE 1993

DOWES LAKE DEVELOPMENT PLAN DATED lith JUNE 1970 FILE 181095

DISPOSITION OF CROWN LANDS
Patent

Surface S Mining Rights 
Surface Rights Only 
Mining Rights Only

Lease
Surface 8. Mining Rights 
Surface Rights Only 
Mining Rights Only

Licence of Occupation

Order-m-Council

Cancelled

Reservation

Sand 8. Gravel

e 
o

H
y 
T

oc
THE INFORMATION TuAT 
APPEAHS ON THIS MA,- 
HAS BFEN COMPILED 
FROM VAMOUS SOURCES 
AND ACCURACY IS NOT 
GUARANTEED THOSE 
WISHING TO STAKE MIN
INK CLAIMS SHOULD TOM
oUIT WITH THE M,rjlN(, 
RECORDER MINISTRY OF 
NORTHERN OEVfl

AN(i Mi; 4' ,, f ;H Hj , 
^ IT 'CNAL " r, H NATION 
ON THE : t ATI 19 OF THE 
LANDS SHOWN HEREON

Map base and land disposition drafting by Surveys and Mapping 
Branch, Ministry of Natural Resources

The disposition of land, location of lot fabric and parcel boundaries on 
this index was compiled for administrative purposes only
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DOWES LAKE DEVELOPMENT PLAN DATED lith JUNE 1970 FILE 1 83095
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ON THE STATUS CF THE 
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•fa

:*-*

~. i

- VJ4

Map*base and land disposition drafting by Surveys and Mapping 
Branch, Ministry of Natural Resources

The disposilon of land, location of lot fabric and parcel boundaries on 
this index wps compiled for administrative purposes only
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this index was compiled for administrative purposes only
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