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1994 Prospecting Report O&The TROY Mineral Claims, Tendllre 3 253479 

~Locatcd on the East edge of the Salmon Glacier, 
K‘.W. Rri$iah Columbia, iL4 B- 01 E. 

J 

During the 1994 field season a total of 27 days was spent prospecting on the 

Trap Mineral Claim. Axcess was vie road from Stewart, B.C. vie the Granduc 

Mine Road. 

A Sslf Potential Survey was ran across the mineralized zone for assess- 

ment work. This Prospecting Report is in addition to the following Geophical 

S.P. Assessment Report. 

one full day and part of various other days were spent Clearing avalanche 

rocks off the road. 

A new discovery of Tetradrite mineralization was found where Ice had 

recently retreated from the Troy claim. A sample of massive tetradrite 

assayed; 0.687 ounce per ton gold, 127.15 ounce per ton silver, 8.92% copper, 

and 33.2% zinc. 

The Self Potential survey also showed a continuation.,of the main showing i/ -. .~._--- 
away from the trenches, across a fault, and out o?rer the cliffs where a 

sample of black sulfides in quartz assayed 1.141 ounce per ton gold and 0.361 

ounce per ton silver. 

The Self Potential survey high-lighted the mineralized tuffs that had been 

altered and the high minus readings within these tuffs was prospected and 

sampled as part of this pros?ecting program. 

The following photograph shows a faced off adit only a few feet deep. 

The showing consist of very altered tuffs with silica flooding and serricite 

alteration and a meter wide quarts vein, in the foot wall. The banded quarts 

vein carries a zone of di.&nated black sulfides which carry gold and silver 

values in the ouncss. The alteration zone is wedge shapea in the area of *ha 

old portal,(era 1935) The quartz vein continues acr088 a fault, down the 

hill, into the cliffs and crosses the road above the orange paint marking. The 

vein reduces in width as it leaves the alteration zone. The black sulfides 

are located mainily in the wedge shaped alteration zone. Indicating that it 

probably was Placed at the time of the alteration event. Uhila the quartz 

Vein ContinUea along the fault, it is barren if there is no overprint zone 

of alteration. 

Much of this ridge is rusty, most of the tuff showa signs of alteration. 

It appears that the intersection of low angle faults create a conductor for 





hot mineralized solutions that also altered the rocks. Since heat cooks thinga ti 

above It, the footwall of the alteration zone is where the mineral carring 

solutions deposited the gold bearing quartz vein. Many of the faults running 

through the hanging wall of the altered tuff carry barren quartz with secondary 

pyrite. 

ALTERATION 

The Andesitic Volcanic Turfs becone pro@-essivaly more altered, more bleached 

towards the major foot wall mineral carring vein. The bleached tuffs are quite xm 

soft and react vtith diluted hydrocloric acid.(a prospecting tool picked up fDOpP 

Westmints geologist Shawn Dykss.) There is probably quite a bit of carbonate 

in the alteration from the hot fluids that altered the rock. All of the iron 

has been driven out of the highest altered areas and flooded tnto the less altsred 

tuffs forming secondary pyrite. This creates a rusty cap on the rock outcrop. 

On the photograph of the troy workings a second alteration none cones dovn 

the ridge and crosses the road at the bottom of the picture near the snow patch. 

Various assays from this rusty area have produced 0.1 ounce per ton gold assays. 

A very steep canon forms the contact just below the edge of the picture, between 

rusty tuffs and unaltered green andeaites. Since the veins in the bluff dip 

towards the top of the picture(to the south). We ere looking at the rusty 

hanging wall alteration and I havent yet found the main foot wall vein. 

J Raw DISCOUVERY 

A quartz serricite, pyrite, alteration zone crosses a Quartz Calcite vein 

below the road in an area recently uncovered by the retreating ice. A Raplaceaent 

zone of Tetradrite aas formed probably due to react&an with the calcite. 

Highgrade assays of 0.6 ounce per ton Oold and 127 ounces per ton silve+re 

obtained from this meter wide surface showing. Row much to&Ye this showing A 
will produce is questionable. The presents of 6% copper supports the euggestion 

that gold in the Stewart Mining Camp is associated with the mineralizdng 

event that brought in the copper mineralization. See: MRMPR Bulletin 85, (1993) 

Geology and Metallurg)l of the Stewart Mining Camp, by Alldrick. 

ROCKSAMPLES 

Various rock samples were taken for anal'sis during the prospecting stage of s! 
this program. mostly to test various anomalities generated by the Self Potential 

survey, All of the samples showed pyrite mineralization, quarts and heavy 

alteration. The following Maps shows where these samples were taken from. 
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JN DATE: 89/02/06 MINISTRY OF ENERGY. MINES *ND PETROLEUM RESOURCES PAGE: -~ 93 

IN TIME: 09:Lw31 MINER*L RESOURCES OI”ISION - GEOLOGICbL SUR”EY BR*NCH 
MINFILE - REPORT 

LNFILE NO.: 1048 035 N*TION*L MINERAL INVENTORY ND.: 10481 *g10 

WE(S): TROY 

T*TLlS : Showing MINING 0I"ISION: Skeena 
.T.S. : 104B01E 

9TIWDE: 56 10 52 “TM ZONE: 3NGtT”oE: 130 02 39 IJTM NORTHING: 226520 
.E”PITTON ,073 hletres “TM E*STING: 435190 
3MMENTS : Location Of severa, veins. SO”thea*t Of oa1sy Lake (south end Of 

sLmmit Lakel. see Shannon. 1925. 

Freibergite 

GocInrEo MINERALS: Quartz pyrite 
LTERnTION MINERALS: s1,ica 
LTERATION TYPE(S): Slllcitic’n Pyrite 
GE OF MINER*LIZATION: Unknown 
EPOSIT CHARACTER: Vein Dissemlnafed 
EPOSIT cL*ss.: Hydrotnermal Epigenetic 
IMENStONS: 1200 900 (METRES) STRIKE/OIP: 160 60E 
OMMENTS: Area containing several quartz veins and alteration zone*. OiP Of 

veins varies from 45 to 80 degrees east. “et”3 average 10 metres in 
Width OYer 700 metres length. 

OMrNANT HOST ROCK: Sedimentary 

ROUP: Hazelton FORMATION: Salmon River STRATIGRAPHIC AGE: Middle Jurassic 

,RO”P: Haze, ton FORM*.TION: U”Uk RiYBr- STRATIGRAPHIC &GE: Lower Jurassic 

SOTOPIC AGE: 210+24-14 Ma 0PiTIt.G METHOD: Uranium/Lead MPTERIPL DATED: Zircon 
,ITHOLOGY: 

:OMMENTS: 

‘ECTONIC BELT: 
~ERRANE : 
‘HYSIOGR*PHIC *REP: 
,ETdMORPHIC TYPE: 
XAOE : 

LESERVES: 

MINFILE NO.: 1048 035 
CONT*N”Eo.. 





SELF POTENTIAL REPORT 
(SP~NTANIOUS poLaRIzATIot4 OR NATURAL BATTERY RFFEcr) 

on the 
TROY MINERAL CLAIM 

Tendure Number 253479 
Skeena Mining Division 

Submitted For 
1994 ASSESSMENT WORK 

Located on the East edge of 
the Salmon Glacier, NW, British Columbia 

130° - 04' w. 

56-= - 15' N. 

David Javorsky 
P.O. Box 806 
Stewart, B-C 
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1994 ASSESSMRRT WORK REPORT 

During the 1994 Field Season, the self Potential Method of Geogyhsical 
Prospecting was used on the Troy Mineral Claim. 

The mineral showings on the Troy Claim are fault controlled alteration 
zones that contain quartz, massive silica flooding, sericite alteration, 
massive pyrite and disiminated pyrite. In some locations, the alteration 
has changed the rock completely to a clay. Suggesting Epithermal 
type alteration. 

In the Lila showing, a band of black sulfides within a meter wide 
quartz zc~ne carry gold and silver values. The Fault Controlled Quartz 
zone shows up well to the Self Potential Method of Prospecting. This 
Zone is reduced by pinching as it is offset by a latteral fault to 
the west and is open to the east where it passes off the claim. 

t " 
Grafitic inclusion in the fault zones also show up to S.P. producing 
a hTgh positive reading. 

Where fault zones carrying alteration were traced into unaltered greenstone 
carrying banded quartz carbonate veins, the veins were deformed and 
the carbonate veins were mineralized with galena, sphalerite and tetrahedrite. 

Lack of soil cover hindered the S.P. survey, however reading are meaningful 
when taken from rocks and tallus. S.P. works well on Big Missouri 

type acid generating sulfide deposits. 







EISTORY 

Big Missouri Ridge lies in the eight 18) miles between the Premier 
Mine and the Salmon Glacier. Much of this ridge is made up of volcanic 
tuffs of the Mt. Dilsworth formation. Within these tuffs lay mineralized 
sections that are locally known as Big Missouri Massive Sulfide Zones. 
At least sixteen (161 of these mineralized zones, lining up with a 
NNW strike, are found between the Premier Mine and the Salmon Glacier. 

Three (3) of the Big Missouri Mineralized Zones - The Dago Hill Zone, 
The S-2 Zone, and the Province Zone have recently been mined by Westmin 
Resources. And, Tenajon Resources Corp. has recently shipped ore 
from their Silver Bute deposit. 

Between 1938 and 1942 the Buena Vista Mining Co. produced 850,000 
tons of ore producing 58,384 ounces of gold and 52,677 ouncss of Silver 
from the Big Missouri Group of claims. 

Exploration has taken place along Big Missouri Ridge for over 85 years. 
The massive outcrops of rusty volcanics lying between ice, greenstone 
and granite dikes naturally catch the prospector's eye. The reverted 
Crown Grant Claim, Dickens, L-4030, which lies immediately to the 
south of the Troy Claim, was located September 26, 1909. At that 
time part of the Dickens Claim was covered by ice. Since 1937 the 
glacier has receded approximately 100 meters in elevation. 

The Troy Claim was staked by D. Johnson in December 1989. and obtained 
by this author in September 1991. This Troy Claim covers the Big 
Missouri type massive sulfide zone named Lila by: Tourniqan Mines, 
also called Lila and mapped as one of the sixteen 116) Big Missouri 
type zones by Old Western Mines and referred to as Troy W6, in the 
1937 Premier Mines report by Mr. Jim Mitchell. Bulletin 85 Geology 
and Metalloqeny of Stewart Mining Camp by D. Alldrick, 1993, called 
it the "Lila Occurrence Number 24." 

Access to the Troy Claim is via the Granduc Mine Road to Mineral Gulch 
then across Troy Flats to the old Lower Road. The drive from Stewart 
takes forty minutes to an hour. The snow has usually melted off the 
road by July 1st and is accessible through September. Vehicle access 
at other times requires the plouqhing of a considerable amount of 
snow. This year's avalanches blocked the road for half of the summer 
season. 

L.C.P. Covered by Avalanche 

A Rock Avalanche came down upon the Troy Legal Corner Post breaking 
it off from where it had been placed in a carin of stone. A three 
foot section of the 4 x 4 post carrying the claim tag was found. 
Rocks were removed from the carin and the broken off top was replaced 
in the carin along side its broken off base. 
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SHLP POTERTIAL SuRvEY 

The Self Potential method of Geophysical Survey depends on detecting 
and mapping, at the surface, those weak electrical currents, which 
are spontaneously generated by electrochemical reaction taking place 
within bodies of electrically conductive sulfides. 

This method of prospecting was pattened in France by C. Schlumberqer 
and introduced to Canada, under license, in 1921 by Sherwin F. Kelly. 
Self Potential became well known in 1924 as a result of its success 
at Noranda's Horn Mine in Rouyn, Quebec. Kelly did many geophysical 
surveys in the Highland Valley of British Columbia and retired in 
Merritt, B.C. Sherwin kelly passed away in the eprinq of 1994. at 
Merritt. he was 100 years old. 

The equipment used on this survey consist of IP type ceramic pots 
filled with saturated copper sulfate solution, a roll of wire, a wire 
reel that has a brush on it to allow for continuous reading and a 
voltmeter for measuring D.C. milivolts. The voltmeter must have a 
very high imput impedance, luckily most of all the current digital 
read out voltmeters have a high impedance. The meter used on this 
survey was a MICRONTA Auto Range Digital Multimeter # 22-166, that 
automatically allows for reversing the D.C. polarity and measures 
D.C. to 0.1 millivolt. This digital read-out-meter has a "greater 
than" ten million OWM impedance. Works well. 

SUIWBY SAFE GUABDS 

Each time the trailing pot (Negative pot) was moved, it was checked 
to see how good a contact it had with the ground by reversing the 
wire hook up to the meter. If there was any more than 25 millivolts 
difference, the pot was readjusted to get a better negative contact 
with the ground. Also cross lines (E-W) were run to check the long 
lines (N-S). If errors were found, (and there were some) the line 
was rerun till it checked. Further, the pots were checked each day 
to see if they were full of copper sulfate solution and to see if 
any cracks had developed in the ceramic pots. Further, the batteries 
in the meter were measured at the start of each day. And the wire 
and the reel were visually checked each day for damage and measured 
for electrical continuity. 

As a check, 2 lines were run across the main Lila showing, one with 
the positive pot leading end the other with the negative pot leading. 
As would be expected, the positive pot leading method worked best 
and wee used on the rest of the survey. 



Problems: There was very little soil on the claims. Thus the readings 
were taken from solid Rock and Talus. With no soil to hold the electro- 
chemical solution the halos were greatly reduced in dimension. However, 
when testing on bare rock, you could see the decomposing sulfides 
that were producing the acid battery effect reaction. 

Also the meter readings will change with the elevation difference 
between the Leading-Positive pot and the Tailing-Stationary-Negative 
pot, this elevation difference must be taken into account. 

Main problem encountered was the terrain. The Troy Claim covers a 
steep hillside from which the Salmon Glacier has recently retreated. 
Across the Lila showing the average slope to the ice below is minus 
40”. 

RESULT.9 

The Self Potential Method does work on Big Missouri Massive sulfide 
deposits. 

The decomposing massive sulfide produces a negative voltage, as opposited 
to the positive voltage created by the adjoining unaltered rock. 

A sharp high positive peak within the zone of negative voltage appears 
to be produced by qrafite from the fault zone which hosted the mineralizing 
solutions. Thus, the fault zone can be followed. 

The known zone of hightest gold-silver mineralization produced the 
highest negative value. 

The alteration has probably been caused by hot solutions passing through 
the faults. The andesitic volcanic rocks become progressively more 
altered and more bleached towards each fault filled vein. The S.P. 
values become more negative with the amount of alteration. And the 
pyrite flooding becomes greater with the amount of alteration. 

The pyrite mineralization, silica flooding and alteration appear to 
cross both andesitic greenstone and Tuffs. 

Where quartz-carbonate veins in the greenstone are crossed and deformed 
by these fault controlled quartz-sericite-pyrite zones, the quartz 
carbonate veins are mineralized with tetrahedrite, qalena and sphalerite. 













STATEKEUT OF OUALIPICATIOUS 

I, David Javorsky, state as follows: 

That I am graduate of the ADVANCES PROSPECTING SCHOOL sponsored by 
the B.C. Ministry of Education and the Ministry of Energy, Mines and 
Petroleium Resources. 

That I have completed the Petrology and Alteration for Prospectors 
course presented by the British Columbia Prospectors Training Program, 
Geological Survey Branch. 

That I have spent over 25 years working in the mining, prospecting 
and mineral exploration industry. 

That I have been instructed in the use of the Self Potential Method 
by Sherwin Kelly, who introduced the Self Potential Method to Canada 
in 1924 and recently passed away at Merritt. B.C. 

That I have performed Self Potential Survey under the guidance of 
George McDonald, who was a licensed agent to do Self Potential surveys 
fat Cowichan Copper Mines) by Sherwin F. kelly, President of Geophysical 
Exploration Limited of Toronto. Ontario. 

That I have taken instruction in the Self Potential Method by the 
Geophysical instructures at the B.C. Ministry of Mines, Advanced Prospecting 
School. 

That I was directly involved with doing the work presented in the 
forgoing 1994 Assessment Work Report. 

That my mailing address is: P.O. BOX 806, Stewart, B.C. VOT lW0 
where I reside on Glacier road. 

b 
November. 1994 
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Mining Camp, North West British Columbia. 
Bulletin 85, Ministry of Energy, Mines 
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Southeastern Alaska, Bulletin 807, United 
States Geological Survey. 

-Big Missouri Precious Base Metal Deposit 
In Mineral Deposits of the 
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-Big Missouri Precious tease feral Deposit. 
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Field Trip Guide Book. Northern 
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-Introduction to Prospecting Paper 
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District B.C. Memoir 159 Geological 
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-Prospecting in Canada, Eceonomic Geology 
Report No.. 7, Geological Survey of Canada 
Fourth Edition. 

-Ore Deposit models, Geoscience Canada, 
Reprint Series 3. Geological Association 
Canada. 
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-Elementary Geology Applxd to Prospecting 
B.C... Dept. of Mines Publication*. 
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APPRRDIX c 

ROCK DESCRIPTIDS 

6512 Troy Quartz Sericite Pyrite Zone. Below Road 
181 Meters West of Plugged, Slide Filled Culvert. 
A Volcanic Rock completely altered and flooded 
with silica. Disiminated pyrite - Sample taken 
across Zone of Major Quartz. 215 ppb. Au, 

4.3 ppm. Ag. 

6513 

6514 

6515 

6516 

6517 

6518 

6519 

Troy, 52 meters south of sample 6512. In the 
middle of the zone of Troy Ridge Mineralization. 
Grey mineralized (with Pyrite) Quartz. 
405 ppb. Au, 30 ppm. Ag. 

Troy, West of Road 57 meters down cliff. QUFZC2 
vein banding in volcanios. These Quartz veins 
run for a long ways. Where they cross the Troy 
Ridge mineralization they fold perpendicular and 
show grey copper mineralization. 
Tetraderite 50%. Black Streak. SOIIE 
Spallerite lo%, Galena, Quartz. Iron Carbonate 
Rust, minor Mallacite copper oxide stain. Minor 
Boronite stain. 23.56 ppn. Au. or 0.68lOZ/~n AU. 
and 4360 ppm. Ag. or 127.15 Oz/Tn Ag. 

Troy I West of Road 55 meters down cliff towards 

glacier 2 meters from Sample 6514. Typical Troy 
Ridge Mineralization. Quartz Sericitize Pyrite 
zone. Sample is mainly massive pyrite. 
240 ppb. AU, 32.6 ppm. Ag. Or Cl.95 Oz/Tn. Ag. 

Troy r 700 meters south of zero picket rn cliffs 
above Road Ridge Mineralization Quartz Sericitize 
Pyrite Zone. Sample is mainly massive pyrite 
and in a Quartz Matrix. Sample Labled Grey Copper 
6516. 4.10 ppm. Au. or 0.120 Oz/Tn. AU., 

30 ppm. Ag. 

Troy r 275 meters south of zero picket where Troy 
Ridge Mineralization Zone drops down cliff to 
Road. Sample is Quartz vein with very massive 
Pyrite. Sample labled Grey Copper 6517. 
0.43 ppm. AU., 8.1 ppm. Ag. 

Grey Copper - Frcm Road at Bend in Salmon River 
below Cascade Creek. Below gravel quarry. A 
Contact Zone granite and Volcanic Breccia Pyrite 
and Perrilite. 205 ppb. Au., 10.6 ppm. Ag. 

Grey Copper se.Lected out from sample 6518 pieces 
Pyrrhotite for sure and Pyrite Semi massive. The 
Volcanic Breccia is pale lavender to pale 
green. This granite contact can be traced for 
quite a ways. The area under the gravel quarry 
has a Mag high and if these samples carry should 
be staked. 80 ppb. Au., 9.7 ppm. Ag. 



6520 

6521 

6522 

Grey Copper. Same Zone as 6518-6519 above only 
this is 3 to 6 inches of Quartz with Brecciated 
inclusions of broken wall rock. Some of the Matrix 
of Greenstone has minor mineralization. The Brecciated 
claps are again pale in color and appear to be 
an altered greenstone or Rhyolite. Less than 
5 ppb. AU., 0.7 ppm. Ag. 

Troy r 227 m. north of Road culvert. Light Blue 
Volcanics. Very silicious, Rhyelite? Heavy 
disiminated pyrite plus pyrite bands. 
1U ppb. AU., 1 ppm Ag. 

-0~ I 199 m. north of Road culvert. Quartz zone 
with heavy veining of pyrite. Next to a rusty 
tuff appears to be in a minor alteration zone. 
1.05 ppm. Au., 9.9 Wm. Ag. 
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A Guide to Prospecting 
by the 

Serf-Potential Method 

LY 
S.V. Burr’ 

INTRODUCTION 

The author has used Ihe sell-potenlial or spontaneous 
polarization (SP) prospecling mathoc etiensivaly for 35 
years in surveying mining claims. and considers il Ihe 
best of the electrical geophysical methods. 

Becanlly. interest in the melhod has revived. proba 
bty due to renewed gdd expforalion. Most gold deposils 
are rot good cohduclors. but do contain some sulphides 
which can be detected by the SP melhod. 

The few availa& texlbooks which mention Ihe SP 
method are brief in their descriptions 01 iiekt prospecling 
melhods. and some prospeclors. who have tried the 
method with insuflicienl understanding of the lechnique. 
have become discocvaged and added to the misconcep- 
tions about if. Good practical descriptions 01 the SP 
melt& are conlained in “Prospecling in Canada” by 
Lang (1970) and in “Mining Geophysics. Second Edition” 
by Parasnis (1975). 

This guide incorporates and updates informalion 
horn a previous paper by the author (Burr 1960) and is in- 
tended to insrnxl Ihe layperson in the rouline prospect- 
ing use of the me!hod and to encourage more geophysi- 
cal research 01 the SP phenomenon. Much 01 the material 
presented is unavailab!e &where and wrs derived by 
exper+nce through field applications. 

IMPORTANT FACTS 

Although the author has endeavoured lo dispel1 some 
misconceptions. and to add some new facts on Ihe SP 
method in the body 01 lhis guide, some rsJa!ed lacts 

could be emphasized at the beginning: 

1) Hydra and telephone lines. which plague some 01 
the olher eleclrical methods, do not allect SP 

2) Iron formalion, which acts as a “good conductor” 
with some otlhe olher electrical methods. does noi af- 
lecl SP unless sulphides or graphite are associaled 
with il. One major iron formation at Ihe Sherman Iron 
Mine. Temagami. Ontario, contains graphite. The SP 
melhod begins to detect lhis anomaly al teas1 two 
miks’away. 3n the hasis 01 one long north-south Irav- 
erse cduclec by the author. a peak of 4ooO n-w (4 
:.&s) was obtained over or near lhis iron formation. 
3) Buried or grounded melal objecls can produce 
spurious SP “spol anomalies”. A buried tong metal 
pipe can produce a linear and somelimes genuine- 
looking (pssudo)anomaly. Graphite calhodes are 
used beside gas pipe lines lo prevent corrosion and 
can produce an abnormally high negative SP anoma- 
ly. Similarly, il can be denwnslraled that an axe. pick 
or knife driven into the ground beside the lonvard pot 
(an SF’ grcund eleclrode) produces a high negative 
reading in the instrumenl. 
4) Several years ago in Northern Cx+=c. Ihe aulhor 
discovered a graphite SP anomaly of : volt al a pet 
se, wlion of 300 leer An unsuccessful experiment 
was conauciad to try and achieve a 6 volt potential 
and power a radio. An add?ional pot merely cul the 
polential to .05 volts. Apparently the current strength 
or “ground amperage” in a near-surface self-potential 
electrical field is nol proportionat to the number 01 
pals used. 

-5) Nalural SP anomalies of a lew hundred lo Over a 
lhousand millivolls. and ol neqalive sign by conven- 
lion. are caused by Ihe iron suiphides pyrite and pyr- 
rholile. the copper sulphide chalcopyrite. and the na- 
live element graphile. Graphile gives the strongest SP 
reaclion followed by pyrrholile. pyrile. and chalcopy- 
rile. Strong negative anomalies have also been re- 
ported over chalcocile. covellile and anlhracile (Sale 
and Mooney 1960). Because 01 the many olher factors 
inlluencing Ihe slrenglh of an SP response. it is not 
possible to predicl which type of s&hide is reSponSi- 
ble for the anomaly A magnetometer or dip needle 
survey may help lo delermine whether the magnetic 

1 



Guide to Prospecting, Self-Pofential Method 

iron sulphide pyrrholile is present or not 

6) Magnetic slorms. dealt with in the “lnstruclions” 
section of this guide, are a natural phenomenon which 
can be detected by the SP inslrument. II 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 locale water leaks in p$e!ines; 
in 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 Dislricl 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 anoma!y 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 lo 
some drill holes that have overshot. or have been 
spotted too far from or too near the target. 

BRIEF HISTORY 

The SP method is Ihe earliest electrical geophysical 
melhod lo be discovered or invented. It was first applied 
in England by Robert Fox (1830) who conducted SP re- 
search around the tin minz:; of Cornwall. and later by Carl 
Barus (1882) who applied the method at the Comeslock 
Lode in Nevada. The first sulphide orebody discovered 
by an electrical melhod was detected by SP at Naulenen. 
Lapland. Sweden in 1907 (Lundberg 1948). 

BRIEF THEORY 

Most explanalions of the SP phenomenon propose that a 
“wet” sulphide (or graphite) body develops negative and 
positive eleclrical potentials at its top and bottom. result- 
ing in a both melallrcally and eleclrolyticalty mediated 
“flow” of electrochemically generated current around and 
through the body as shown in Figure 1. 

It is possible that sulphide and graphite bodies in co- 
ntarl with ground water electrolytes induce a “spontane- 
ous” DC flow of current. but local ground currents are not 
solely related lo potenlial 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 

MillivoltmcCer 
L 

Forward Survev ’ 
Stations 

Positive PO1 

Figure l--.%hemalic represenlafion of spontaneously generaled electric cwreni /low near a sulphrde body. Showing cur- 
rent paths through Ihe groundand fhe SPapparafus (alfer Lang 1970) 
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field whicufose to an eleclrolyte-bathed SP body- 
can give rise to a “mductive” spontaneous polarizalion 
effect which distocts the focal primary geosymmetry of 
natural electrical fieIds 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 in Fv 2). I f  they are passing through dif- 
ferent rock types *different conductivities, some of the 
nearby “harp strings” will converge slightly to take ad- 
vantage of a better conducling rock unit, resulting in a 
“resistivity” map &h differentiates between different 
conductivities of the rock types (see B in Figure 2). I f  Ihe 
currents come IJ~XX 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 e&t3 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 exlensively and routinely 
used during the 1930’s and 40’s by many well-known pro- 
fessional geophysiiists. currently, it is generally r,lisun- 
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 Mine in Newfoundland, where conductive ore 
was detected using the SP method. At least one orebody 
was found in the Noranda area and Lundberg (1948, 
p. 179) reports: “...a lead-zinc-copper orebody was found 
in the Eastern Townships of Ouebec. This survey was 
carried out by AR. Clark and H.G. Honeyman. and the re- 
sults were well confirmed by subsequent drilling.” He 
also states: ‘7he outlining of the Flin Flon orebody in Man- 
itoba is perhaps the best known example of his [Sherwin 
Kelly’s] surveys.” 
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The author was involved in early field sun/eying ex- 
periments with Ihe resistivity method, using formulae de- 
veloped by Dr. Arthur &ant. University of Toronto. This 
melhod requires Ihe “pushing” of alternating currenl into 
the grout Id and can provide an exdellent interpretive 
model of the geological slratigraphy and structure. Resis- 
tivity surveying tdn 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 but is much 
more cumbersome lhan the resistivity method, and much 
more expensive than most of the EM methods. II 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 (including oxi- 
dized orebodies). 

Unfortunately. the interpretation procedure is compli- 
cated and the method will equally well detect iron oxides 
and other semimetallic uneconomic minerals. A draw- 
back with the resistivity. EM and IP methods is that they 
r’3asure secondary electrical fields which are sometimes 
difficult to interpret They also respond to unmineralized 
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 “psuedoanomaly” similar 
to an anomaly ObseNable over a massive sulphide zone. 

Alternatively, the SP method does not determine sec- 
ondary Gelds. so survey results are much easier to inler- 
pret. It does not respond lo subsurface valleys, wet clay. 
shears. or faulls: and, in the author’s experience, the SP 
method does not provide results which could lead to a 
false anomaly. ill ;:?r SOC SP ano,nzlies which were 
stripped cr drilled. the au!hor always found the source of 
the CP anomaly to be sulphides and/or graphite in the un- 
derlying rock. 

The SP method responds lo good conducting sul- 
phides (both oxidized and unoxidized bodies), 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 Ihe SP method. In one case. an exposure 01 
disseminated pyrite showed no oxidation “rust” (gOSSan) 
whatsoever; in another. sulphides of a pyrite-c’halcopy- 
rite-bearing copper orebody we;e also fresh, ani the pH 
ot the ground waler was found lo be 10.0. too basic lo ox- 
idize the pyrite. According lo Lundberg (1948. p.179): 
“The self-potential method must be used wilh some cau- 
tion....and many orebodies may not cause any anomalies 
at all. owing lo 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 probabiy very small. It is this 
small percentage of nonconducting sulphide bodies 
which prevents one from saying the SP is a “Yes” or “NO” 
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method in geophysical prospecting for sulphide ores. II is 
a Yes or No method for the detection of good conduclors 
only. but not necessarily for disseminated sulphides. 

Anolher feature of the SP method is its abilily lo dtf- 
ferentiate between anomalies caused by sulphides and 
anomalies caused by graphile. Sulphides produce a 
range of up to 350 millivolts between the mosl positive 
and most negative SP readings, graphile has a higher 
range. The SP melhod also has the abilily lo “smell” an 
anoma!y some distance away and can smell graphite al a 
grealer distance lhan sulphides. 

One of the popular misconceptions about Ihe 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 lo surface of the earth. 
Lundberg (1948. p. 179) states: “The self-potential 
method is based on Ihe fact that slowly proceeding 
weathering in Ihe tipper portion of a sulphide tjody is ac- 
companied by electrical potential differences between 
the surficial oxidiation 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 JverburPen. Lang (1970. p.162) also 
states: “...reactions al 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 deriie 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 Slrength of the potential gener- 
ated depends largely on the concentration of sulphides.” 
One cannel. however, determine any variations in the 
strength of anomalies as dewndent on the concentration 
of sulphides. For example. the strongest SP ??tue alon 
the strike of an anor;aly does not occur where the sul- 
phides ar * most highly ccncentrated. but where ihe 
source of the anomaly IS closest to surface. Wfih a fitlle 
practice, one can delermine whether the source d the 
anomaly is close enough to the surface to be exposed by 
stripping. Details are given in the section “Mineral Pro- 
specting with the SP Method”. 

_ 
: Although the author has staled that the SP method 

does not give false anomalies, certain operator errors can 
+x?~ ce Ihem. To help operators avoid such errors is one 
of Ihe 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 cannoi be used over waler. How 



ever, Lang (1970, p. 162) states: “Where sulphide depos- 
its lie beneath lake waters, the method is not usually ap- 
pticabfe excepl over the ice in the wide/‘. Furlher re- 
search is needed lo 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 cold 
can weaken Ihe batteries, and ice can encrust the 
pots and prevent ground contact. Preventive mea- 
sures include addition of glycerine to the pots, and 
carefully planned quick checks over target areas, to 
maximize surveying before prolonged frigid tempera- 
tures can alfect 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- 
cat 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 
!3P 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- 
diiitq. 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 
shalfow. 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. 

SihFJ’OTENTIAL EQUIPMENT 

A milfivoltmeter-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 
COI Grd 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 funclion properly. the 
survey becomes a wasted endeavour. Occasionally the 
milliv&meter may get wet and short-circuited. This con- 
dition is easy to detect if nol lo rectify. Also, the wrre may 
devetop a bare spot which may make contact with Ihe 
wet ground and grve a sudden strong negative reading. 
This is also easily identified, though of infrequent occur 

rence. In some circumstances. an unmonitored pot mav 
change its potential 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 “lnstruclions” 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, which establishes a mediated electrical contact 
with the copper 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 mstiiator c! the 
ground contact, no net polarization effect involving a dis- 
charge of current takes place dnd 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 th2m. If this is 
only 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 tew millivolts wilt not result in false or 
obscured anomalies. However, a high pot potential differ- 
ence can be very crilical in some situations as discussed 
below. 

The reason lor an original pot difference is. probably 
due to slight variations in cc-struction making one pot 
more porous than Ihe other. and It,,:a?y. of a slightly dif 
ferent conductive response. This is usually a fixed and 
unchanging condition which does not hamper the SP sur- 
vey. However, a sudden change in pal difference may be 
caused by a crack, by contact of the porous part of the 
pot with metal or sulphides, by the drying out of one pot. 
or by the solution in one or both pots becoming undersa- 
lurated in copper sltphale. The pot difference should be 
checked often: for exan~ple. at the start of the day, at 
noon. al the end of the day, and at each control Station 
and lie+ t ;r%t. 

The filling of the pots must be carried out with care. 
the level of the solution checked often, and additional 
crystals or powder added frequently as required. Without 
ample copper sulphale solids in conlacl with the SOlUtiOn. 
a rise in temperature of one or both pots may result in un- 
dersaluration. Thus is because of the increased solubility 
of copper sulphale al higher temperatures. To make the 
saturalnd copper sulphale solution. it is advisable to heat 
the waler as Ihe crystals are being added, until the Sob 
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lion is hot and solid crystals are still present. A Pyrex bowl 
is recommended. as Ihe solution is corrosive. and a 
wooden spoon or stick is useful for stirring. 

Jellying the Pots 

Ii the pots are lo be used for a week or more, it is timesav- 
ing IO make a jelly of the solution. Sh!y enough jellied so- 
lution IO fill the two pots is required. The operation is simi- 
lar lo making any jelly, except it is advisable lo add two or 
three limes as much gelatin lo the water lo make a good 
set. The hot water plus gelatin solution should be well slir- 
red as the copper sulphate crystals are added. Afler the 
solution has cooled, a few crystals should be added lo 
each pot. The jelly solution can then be poured into the 
pots. capped, and allowed lo set. One set of jellied pots 
should last an entire prospecting season of 3 or 4 
months. 

However. the pots should always be stored under 
moist conditions away from excessive heat lo prevent 
evaporation and danger of drying out. 

Pot Difference 

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

(1) The pots are placed on or in the ground. close lo- 
gether. with one pot connected lo wire running from 
the positive (“far*‘) connection of the millivoltmeter, 
and the other pot connected by wire lo the negative 
(‘near”) connection. A first reading is taken. 

(2) The pots are now reversed leaving the same wires 
attached to the positive and negative connections of 
the millivoltmeter. and a second reading is taken. 
(3) The formula for calculating the pot difference is: 
(1 st Reading + 2nd Reading)R. 

For example, if the fst Reading is -8 millivolts and the 
2nd Reading is + 10 millivolts. the pc! difference is ((-9) 
+ (+ lo))/2 ; + 1 mv. These relatively high readings in- 
d; .=!e that the potenrial difference between the ground 
and each put is 9 millivolts. suggesting that tiie pot differ- 
ence was measured in an anomalous area. However, as 
long as the correct procedure is followed, the true pot dii- 
ierence is obtainable anywhere. Once the magnitude of 
the pot difference is established, the positive and nega- 
live 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 dii- 
ference should be regularly monitored and carefully mea- 
sured al each control station and lie-in point. 

The Millivoltmeter-Potentiometer 

Most voltmeters are accompanied by full operating in- 
structions which describe how lo read the instrument. It is 
important lo emphasize that by convention the forward 
advancing pot should be linked lo the positive or far in- 
strument connection and the stationary or rear control 
station 
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pot should linked lo the negative near connection (Figure 
1). With the positive pol moving “ahead”. anomalies are 
negative after the traditional Carl Sarus 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 prcspecting should be strong. thin. light. 
flexible., and well-insulated with a smooth surface. De- 
pending on the roughness of the terrain thickness of un- 
derbush. and straightness of the traverse line. a 0.8 km 
length of wire can be pulled off a reel lo its end. Wire 
should be attached to the forward pot by a clove hitch 
knot. with a bared end connected lo the copper electrode 
which protrudes above the pot cap. The connection 
should be made with a short piece of insulated wire se- 
curefy attached al one end lo the pot electrode. and to an 
alligator clamp al the other end in order lo make contact 
with the reel wire. With this arrangement. an SP surveyor 
can puff the wire and the forward pot with one hand with- 
out danger of disengagement of the pot connection. 

Theoretically, the potential difference due lo the SP 
effect could be measured with the two pots several kilom- 
eters apart. Although impracticable. P longer wire is prei- 
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 it) 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 lime 
gained from avoiding such survey delays will more than 
compensate for the cost of an appropriate length (e.g. 
610 m (2000 it.) of wire. 

The positive wire from the millivoltmeter should have 
an alligator clamp to attach to Ihe reel wire, as it is gener- 
ally necessary to disengage the clamp before the reel un- 
winds. 

The Walkie-Talkies 

A&rough the two SP operators can shout for a few hun- 
dred meters and then send messages by lugs on the taut 
wire;-a faster and more reliable survey can result from use 

.of walkie-talkies for voice communication. The forward 
i operator can describe Ihe topography (e.g. swamps, 

creeks, up-hi:!. down-hill, etc.) lo 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 
witi sbp. the instrument operator will atlach the millivofl- 
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 Ihe forward oper- 
ator of the trend of the readings, and, ii “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 preparalion 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 r& For example, the grid shown in Figure 
3 is oriented with a base line (BL) parallel to the structure 
or strike of rockunits and cross lines at right angles. 

With 610 m (2000 ft) of wire a survey moving from 
east to west coufd 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 valueof 0 
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 0 and 
line 8W. Readings should never be laken at forward pot 
spacing intervals of over 15 m (50 It). 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 36Odegree 
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 BLlSW is es- 
tablished. If  the tentative value of the second control 
station is +5 mv. then all readings taken from the second 
control station set-up-along lines 12W. 16W. 20W. and 

G: 

LITHOLOGIC STRIKE 

!nd 
:ontrol 
;tatioc\ 

-5 mv 

BASE -- 

I 2oW 16W 12w 8W 4w 

CROSS GRID LINES 

Figure 3-An example of logistical details for an SP survey conducled wilh 670 m (2MlQ ft) of wire (see also Table 1). 
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Ihe 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 suitably 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 
co&of stations (Figure 4). In such a situation the first con- 
trof station is set up at 7 +OON on line 0 (tentative value 0 
rnv). and readings taken north, and south to the base line. 
AftMg the oase line the pot positions should be carefully 
marked for tie-in with other control stations south of the 
base line. After the northern part of fine 0 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 control station is es- 
tablished. The rest of the northern part of fine 4W. incfud- 
ing the base line. is surveyed and the procedure is re- 
peated across the northern section of the grid to control 
station 2OW. 7+OON. Next the pots. millivoltmeter. and 
reel of wire are moved to 20W.7 +OOS. The southern sec- 
tion of line 20W is traversed, tieing-in at the base line sta- 

tion. &suming the value at BL.2OW had been given as 
-23 mv from the control station at line 20W.7 + OON; then, H 
the reading (including pot difference) from the new con- 
trol station at 2OW,7 + 00s is + 10 mv. it follows that the 
new control station is 10 mv more negative than the base 
fine at line 2OW- 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 
pdtential will have changed somewhat because of mois- 
ture and temperature variations. .*iy discrepancies 
should not produce of hide anomalies. Nevertheless. it is 
obvious from the above examples that a longer wire pr@ 
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 biilectric 
activity of soils. Wet swamps tend to give positive SO va- 
lues, and dry hills negative ones. In areas where there is a 
more uniform type of soil cover, the background range is 

SASE 

2ow 18w 12w 8W 4w 

Control 
Stations 
Omv 

Tie-Ins 

Figure 4-An example 01 logislical details for an SP survey conducted v.+fh 244 m (800 0) ol wire 
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much less. As an exlreme example of this. a detailed lrav- 
erse across a 244 m (800 It) wide tailings pond may give 
a range in readings from + 1 lo -1 mv. probably due to 
the uniform acidity 01 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. 
in Canada this polenlial variation of the background 
agrees with the topography, at-?. ;., nonanomalous areas 
of swamps and hills, the SP contours correlate to topo- 
graphic features. This is one reason why the topography 
al each station should be noted. Another impottant rea- 
son is shown in Figure 5. 

Figure 5 represenls hypothetical SP values along 
one line. In example A SP measurements occur on a 
“flat” map showing no topography, such that the weak 
negatives opposite the ? would normally be ignored. Ex- 
ample 8 shows a small rise which would explain the neg- 
ative readings in terms of normal background topo- 
graphic variation. However, if there is a swamp, as in 
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Figure 5-Theor ztical SP readings showing the effects of 
topography. 

example C. these weak negatives would definitely be 
anomalous. 

Under favourable conditions an SP survey such as 
that depicted by Figure 3 could cover the area with a few 
hurrdred readings in one or two days, traversing approxi- 
mately 4 km of grid. II an SP survey detects strong ano- 
malous rqatives and has also covered a few swampy 
areas, it is likely that Ihe grealesl positive and negative 
values of the survey have been encountered. As an ex- 
ample, SP survey notes might read as shown in Table 1. 

If  the range of values is 01 the order of 250-300 mv. or 
more, about one third of that range is probably back- 
ground variation due to the varying acidity of the soils. In 
this case, if the most positive tentative value is near + 100 
mv. or near + 10 mv. it should be given an adjusted value 
of +50 mv and the other tentative values adjusted ac- 
cordingly. For example, if the most positive tentative va- 
lue is + 75 mv. it is adjusted to + 50 mv. and it follows that 
a normalizer of -25 mv must be added to all the tentative 
values, as in Table 1. to yield the final adjusfed value. 

If  the mosl positive tentative value is between + 40 
and + 60 mv. no adjustment is necessary. In most cases 
the most positive value is over a swamp or low wet 
ground. 

In some localized anomalous areas the range from 
most positive to most negative readings may be 150 mv, 
or less, and is probably due lo a more uniform soil cover. 
In such a case, the most positive tentative value should 
be adjusted to about +25 mv. In most circumstances, 
one does not know at the time when the first control sta- 
tion is set-up. whal 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. T:.c backgrcgnd is tile range of electrical 
self-potential which is due mostly IO variations in lopogra- 
phy or soil pH. For example. a final adjusted value of -50 
mv on top of a hill would not necessarily be anoma!ous. A 
value of -70 mv. or more negative. would be. In the sec- 
ond case above, with a background range of 50 mv or 
less, a;” adjusted value of -25 mv on top of a hill would not 
necessarily be anomalous. A value of -40 mv would be. It 
Should be stressed that over a swamp, as illustrated 
above, an anomaly due lo buried sulphides migirt 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 ove,t*rrden. Thus, 
topographic information is needed in this !ype of e!ectri- 
cal survey. Below. in the section on “Alternative Field 
Methods”, a simple technique which minimizes the iopo- 
graphic effect is discussed. 

Magnetic Storms 

Solar llares produce geomagnetic disturbances which 
are reIated to the phenomenon of Ihe aurcra borealis 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 ti -SPACED GRIO 
(see Figure 3). 

-.- 

Control 
Station 

Survey 
Station Reading 

Tentative 
Value 

+(-25) = 
(Normalizer) 

Final Adjusted 
Value 

(Millivolts) 

BL,4W - - 

B L,3W +3 

BL,2W -8 
BL,lW -12 
B L.0 -7 
0+!5ON -2 

etc. 

BL.16W 

BL,lGW - 
BL,lSW 

- 

-25 
+5 
-20 

etc. (probably anomalous) 

BL,lZW -70 -65 -90 

0+50N -44 -39 -64 

+5 

10 

0 -25 

+3 -22 

8 -33 

-12 -37 
-7 -32 

-2 -27 

(a “quiet” area) 

+!i -20 

-20 
-45 

The intensity and effects of magnetic storms in north- 
ern areas are enhzced near strongly magnetic iron lor- 
mation. During a magnetic storm, SP readings lluctuate in 
an unpredictable and random fashion similar lo 
fluctuations observable on a magnetometer under the 
same conditions. Generally, the magnetic slorm has no 
effect on the SP readings until the two pots are more than 
about 100 metres apart; and increased pot separalions 
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 slorm con- 
diiions. 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 inlluence of !opc$aphy on SP readings 
may be interpreted and anomalies recognized. rhe prob- 
lems can be confusing to the inexperienced operator. For 
several years, the aulhor has used a technique which ef- 
fectively inhibits the topographic eflect and gives belter 
ground contacts. even on rubble and bare oulcrops 

First. two porous canvas sample bags are filled with 
material which will slay wet for several hours. such as 
black muck. loam, or sawd;rst. Second. a pot is inserted 
in each sample bag and lied on. Both pols are then in 



contad wilh a medium of conslanl 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 in swamps are better defined. 
and anomalies on hills are less negalive and less exag- 
gerated. A linal adjusted value of + 10 mv for the most 
positive value is adequate. and a -25 mv value may be 
anomaIous. 

Magnetic Storm Problems 

A magnetic storm can hamper or preclude an SP survey 
conducted with a reel of wire. However, by moving both 
pots aI a constant separation along‘ a survey line, it is 
possible lo overcome the effects of a magnetic storm. 
Only gn rare occasions such as in northern latitudes near 
strongly magnetic iron formation. could there be any 
fluctuation with a pot separation of about 15 melres (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 logether by about 20 m of wire, to allow for 15 me- 
Ire-spaced (50 ft) readings in rugged topography. Both 
methods are much faster than a survey conclucled with a 
reef since iI is not necessary to walk back along a line and 
reel Ihe wire in. From the base line the operators can sur- 
vey abng the longest lines, traverse across along a lie- 
line or brough the bush lo an adjoining line. and survey 
along $ back lo the base line. and over lo the starling sla- 
tion IO tie in-similar to magnetic surveying methods. 

One method requires that the rear negative pot be 
moved up lo the same ground contact location on which 
Ihe iorward positive pot was positioned. Under field sur- 
veyconditions this method is impracticable due lo the dif- 
ficultyd placing the rear pot on the exacI ground contact 
position of the forward pol. such that every station be- 
comesan uncontrolled “control station”. 

A preferable allernative for SP surveying during 
rnagnetrc storms is the “leapfrog method” shown in Fig- 
ure 6. 

This method soives the problem of uncontrolled con- 
trol slations. but adds IO the arithmetic computations of 
the operator-taking notes since each station has to be 
evaluated before the next station is “read”. Both of the 
methods involve adding the .inverse pot difference to 
each reading. 

For example, the leapfrog pattern can be started 
from an established control station on the base line with 
an assigned tentative value of 0 mv. An example of typi- 
cal survey notes is shown in Table 2. 

The conlrol slation, with a tentative value of 0 mv. 
reads the positive pot al 0 + 50N. The reading is + S mv; 
thus. with a pol difference (P.D.) of -1 mv, the corrected 
reading is + 6 mv and the tentative value is 0+6 = +6 
mv. Next. Ihe negative pal is moved lo 1 + OON and reads 
station 0+50N. The corrected reading is -9 mv. Thus. 
0 + 50N is 9 mv more negative than 1 + OON; or 1 + OON is 
9 mv more positive than 0+ SON. Thus 1 +OON has a 
transposed reading of + 9 mv (see Table 2). and lhelen- 
Iative value at 1 +OON is (+6) + (+9) = + 15 mv. The 
positive pot is then moved from 0 + 5ON to 1 + 50N. Sta- 
lion 1 +50N has a lentalive value of +31 mv. The nega- 
tive pot is then moved lo 2 + OON and reads 1 + 50N. If  the 
corrected reading is + 36 mv. then the transposed read- 
ing of -36 mv means that 2 + OCXN is 36 mv more negative 
than 1 ‘t 50N and thus has a tentative value of -5 mv. 

To ensure that results are meaningful, it is important 
to keep a careful record of each reading and calculation 
for later rechecking. On returning to the base line, the 
readings should be tied-in lo the control station from 
which the traverse started. An exacl lie-in or eqUiVafeWa 
of starting and finishing readings at the control station iS 
unlikely. but depending on the number of stations read. 
one can treat the lie-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 lo the last reading, -49 
lo the second last. anti SC; on. Hcwever, if 1l-a change in 
readings at the conlrol static? is several hundred milli- 

0’50N 1tOON l@SON 24 OON 

4th’ Reading - -7 r-- 1st Reading --or -- 2nd Rex9ing--7r--3rd Reading --7r-- 
+3!i fn” 

I 
COCWOI 

smion ( v 
omv 

t-1 t-1 
c 

Fgure b--An example of Ihe “leapirog”mefhod of SP surveying wilh a Iixed lenglh of wire (see a/SO Table 2). 
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TABLE 2 

I 

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

Control 
Station 

Survey 
Station Pet 

Reading plus inverse Trampmod Final 
Pot Difference Reading at Tentative Adjusted 

P.D. = (-1) Negative Pot Value Value 

(Millivolts) 

8 L,O ON0 (-1 - 0 ........ 
0+50N (+I +5+(+1)=+6 +(+a +6 ........ 
1 tOON t-1 -10+(+1)=-9 4-9) +15 ........ 
1+5ON (+I +15+(+1)=+16 +(+16) +31 ........ 
2+OON t-1 +35+(+1)=+36 -(+36) -5 ........ 

volts it is necessary to recheck calculations r?r resurvey 
the lines. 

Although faster, this alternative method is somewhat 
&mplicated. requires careful arithmetic. and usually in- 
volves an adjustment to bring the relative values into rea- 
sonable perspective for interpretation. &spite savings ii I 
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 ResuIts 

The results of an SF survey can be ef!?ctively repre- 
sented and interpreted by using maps on whit,. :l? firlal 
adjusted values are shown along with SP line profiles, or 
more preferably. SP contours of appropriate intervals. I f  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 condiiions. Generally, 
detailed follow-up readings along the sillke 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 lo 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 
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station over an anomaly. Similar to magnetic surveys, SP 
surveys are better controlled from nonanomafous 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 anomafous. these should 
ba avoided as control stations if possible. Since slight 
variations in moisture or temperature can change the 
electrical potential of any station, it is likely thal in an ano- 
malous area the change will be greater. To determine lhe 
cause of an anomalous line of values. the readings along 
it should be repeated. Repeated surveys of SP anomalies 
due to buried conductors are generalfy replicalive. al- 
t?ough. thei’ may change in strength due mainly to vana- 
tions in ti\e level of the water table. A low water table 
produces stronger negatives than a high waler table. 

If  dlrplicate readings should substantiate Ittat an 
anomaly follows along a survey line, some lollow-up 
cross traverses perpendicular to the line may be required 

j in order to detail the anomaly as depicted in Figure 7 

In. some cases the line proliles or contours of SP va- 
’ lues may be used to approximately indicate the directinn 

of dip of a conducting body (see Figure 8). This is particl- 
uarly 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 v.%e; or. at a 
constant pot separation, depending on which IS more 



LIASE CROSS TRAVERSE LINES 
LINE 

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

convenient. Normally. it is not necessary to cut picketed 
grid knes 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 
bad< along the survey 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 
fine 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 locatii of 
the anomaly peak more accurately. I f  there is higher 
ground to the rynt 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 tmverse line should be surveyed farther to 
the right. The third peak may be only -105 mv. Thus the 
strongest vaule is near -285 mv. Next. it is possible to pin- 
point the SP target by “potting” along strike until the maxi- 

_--- 

SURFACE S.R SURVEY STATIONS S.P. LiNE PROFILE 

X X X 
f 

CONDUCTING 

7 SULPHIDE 
Ljjr300Y 

7x x xxx 
f 

x P x x 

-01P 

B 

S.P. CONTOURS 

-DIP 

C 

Fwe S-An example ol dip determination using SP data. 
(A)-cross-section of a dipping sulphide body. 
(B)-Gne prolile of SP readings over (A) showing smooth ‘gentle slope on lhe down-dip side and Steep abrupt 
slope on the up-dip side. 
(C)-contours 01 SP readings over (A) showing wider spacing interval down-dip and a closer interval up-dip. 
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SURVEY DETAILED FOLLOW-UP LINES 
LINE 

I 

I I 
I I 
I I 

I 

STRIKE 

\ \ i /’ \ / 
Control ’ / 
Srstion~ ’ 

/\ S.P. sufvev -I- / \ Lines 
/ \ 

/ \ 
/ I \ 

/ \ 
/ \ 

< > 
STRIKE 

Figure 1 O-The “spiderweb” melhod of SP s&eying. 

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

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, it 
is necessary to “pot” around the highest peak by taking a 
dozen or so readings over ail area of about 30x30 cm* (1 
ft*). 

I f  the readings around the peak vary by only 1 to 5 
mv wilhin 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 ariomaly is above the water table and 
probably may be exposed by stripping off the overbur- 
den with a shovel and pick. If  the peak area varies by 25 
to 50 mv or 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. It is not recommended for gold prospecting. 

Lang (1 cJ70. p. 162) states. “3 all the geophysrcal meth- 
ods applicable to the search for sulphides. the spontane- 
ous polarization technique provides the quickest fii 
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 resutts.” 

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 anoma~whidl 
are due to uneconomic mineralization. Thus SP sharldtx? 
combined with other prospecting methods n#-..?r~ the rtf- 
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 wefl estab- 
lished. Other areas of possible investigation in&de the 
effects of magnetic storms, the extra intensity of these 
storms near major iron formations, the effect of hydrother- 

j mal alteration on SP anomalies, improvement of the can- 
vas sample-bag technique (see “Alternative field Metf’r- 
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. 
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BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
l One technical report to be. completed for each project area 
* Refer to Program Requirements/Regulations, section 15.16 and 17 
l Ifwork was performed on claims a copy of the applicable assessment report may be 

submitted in lieu of the supporting data (see section 16) required with this TECHNICAL REPORT 

, 
Name &hdV . w 

LOCATION/COMMODITIES 

Project Area (as listed in Part k) 

Location of Project Area NTS 

Reference Number ?? -7s e I’#8 

Known Mineral Occurrences in Project Area 

WORK PERFORMED 

3. Geochemical (type and no. of samples) 

4. Geophysical (type and line km) 

5. Physical Work (type and amount) 

significant RESULTS (if any) 

Commodities &e Claim Name 

Location (show on map) Lat Long El& 

Best assay/sample type 

\ \ , 
IL 

I 

I 

I Supporting data must be submitted with this TECHNICAL REPORT. 
ti e ii32 c\czA 



1994 PROSPECTING REPCRT ON THE GREY COPPER MINERAL CLAIM 

Tendure # 300897, Salmon Glacier 104 B- 01 E 

Two people went to the Grey Copper mineral claim, and camped on the 

claim for five days. A mineralized alteration zone was found in the walls of 

the receeded glacial canyon. Quartz veins with Tetraderite and galena were f 

located from float off the claim to the west. Quartz veins in a rusty zone in 

an alteration enevelope on the Grey Copper claim were trenched and sampled. 

Old workings were origionally worked off the top of the glacier. The glacier 

now has receeded quite a bit and much of the old workings are on steep walls 

and are difficult of axcess. 

The mineralized area is coveredwwith rust and makes finding a precious 

metal zone difficult. The fact that the float carried gold ahile samples in 

place did not, only means that rocks move down hill and I have to climb up 

further to find out where they came from. On the adjoining claim quartz 

calcite veins carry values in galena and sphalerite. Signs of previous 

workings on the Grey Copper claims indicate that where-ever mineralization 

of value,was found, it was completely cleaned out by surface blasting and 

shipped. The old trenches were cleanec out and a total of 14 meters by 0.5m 

x 0.5m was drilled, blasted, and sampled. The results were dissipointing 
-----.-.-- -------~ 

for the amount of work performed. 

There is a chanch that Ht. August is a old volcano and mineral producer 

similar to Mt. Dilworth. Large rusty gossans like those on Big blissouri Ridge 

are appearing on Mt.August to the west off this claim. 

The following two photographs show the hump to the left (south) of Mt. 

August Glacier where the Grey Copper claim is located. 

On the East side of the Grey Copper claim part of the Portland Cannal Dike 

Swarm cross the claim in a north-south direction. Trench GCT2 explores 2 

rusty contact zone with the dike. Trench GCT4 crosses a silicious-serricite- 

pyrite zone in a altered volcanic, however no vein was found. The vein in 

trench GCTl was found,however it assayed' P--+ ore y and no black sulfides were 
T - 

seen. Trench GCT3 was along strike of a narrow quartz vein showing miner 

blebs of sphblerite, not econlmic. 

- 













Q a_1 i3 n t a tracze lahoratmries inc + 
#401-3700 GILMORE WAY, BURNABY, BeC+r CANADA, ‘,‘;G 4111 TEC:1&04)438--5226 

To : Mr*D.J.3VOr~Skr File: 24 148-3 
Rn:.: 806 
Stewart,B.C* Date: 15-Nov-94 
UOT lW0 

Attention: Proiect : Gver CoPrer Fl-oPePtY 

CERTIFICATE OF ASSA-f 
+---------------------+------------+----------+------~---+----------+----------. 

I Sample I Gold I Silver I I I 
I Number I PPlll I P P L I I 1 
+----+----- 7t--------f-----------+----------+----------+----------+----------~-- 
I 1 I GC&l I 

I 9 I 
I 10 I 
I I 
I 11 I 
I 12 I 
I 13 I 
I 14 I 
I 15 I 
1 I 

403 
404 
405 

GCFdOi 

G C Fdi 2 
03 
04 
05 
0 6 

i 16 i 
I 17 I 
I 18 I 
I 19 I 
I 20 I 
I I 
I 71 I 
, 22 I 

I 73 I 
I 24 I 
I 25 I 

0.04 
0*03 
0.08 
0,io 
O+i2 

0.03 
0+02 
0.0:3 
0.02 
0+02 

0+04 
0.15 
0+09 
0.11. 
0.42 

11+0 
20+9 

O+li 
0405 
0*06 

I I 
I 26 I 
I 27 I 
I 2S I 
I 29 i 
i 30 I 

I 3.8 
I 2,6 
I 3.2 
I 3.8 
t 2.3 
I 
I 5.4 
I 10.1 
I 1.3 
I 0.9 
I 0,4 
I 
I 2, 3 
I 3.3 
I 3.3 
I 3.9 
1 6.1 
I 
I 158, 
I 414, 
I 4+1 
I 1.3 
I 3.1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

._. -.+----------+----------+ _____ -.----+---------- 



BRITISH COLUMBIA 
PROSPECTORS ASSISTANCE PROGRAM 

PROSPECTING REPORT FORM (continued) 

B. TECHNICAL REPORT 
l Ooc techokd nport to be completed for each project area 
l Refer to Program R uircmcnts/Regulation, section l-5,16 and 17 
’ If work was perform 3 on claims a copy of the applicable assessment report may be. 

submitted in lieu of the supporting data (see section 16) required with this TJXHNICAL REPORT 

Name x%kh~c;ku LAJ,A \ 

L4XATiON/COMMODXTIES 

Project Area (as listed in Part A) 

Lmation of Project Area NTS 

Reference Number 94-95 P - / $6 

Known Mineral Occurrences in Project Area 

WORK PERFORMED 

1. Conventional Prospecting (area) XL AL& g 

2, Geological Mapping (hectares/scale) 

3. Geochemical (type and no. of samples) 

4. Geophysical (type and line km) 

5. Physical Work (type and amount) 

&Drilling (no. holes, size, depth in m, total m) 

7.Other (specify) A A+A~A C.!&+L&AAQ~~ . ZZ c 

SIGNIFICANT RESULTS (if any) 

&A Aa 7) AwAfi-872r$4q * 
Commodities I Claim Name aA?llrls? * 

Location (show on map) L/at fiq fl ?&I’ &@? e Elevat& 

Best assay/sample type-0 S,‘Q&$?-%. Ye-!-. 
J ’ 

Supporting data must be submitted with this TECHNICAL REPORT. 









fTITJ Operating TGhniques 
Stop screening - start digging! 

STOP SCREENING - START DIGGING! 
I!lH BEEP MAT SAMPLING 
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STUP SCREENING w APPEND\&X&A; , 

START DIGGING 

1990 BE151 MAT SAhll’LINC; 

“Successes of solphide detectors herald the dawn of a new era in Canedim Exploration” 

‘he BEEP MAT was crealed lo efficienlly and 
inexpensively delecl couduche oulcrops, 
tnagnclic urric~mps or lwulders hidden under; up 
to, five feet of ovei-~u~delr.‘lllis electr’omaguelic 
sui-vey instrtuuerlt consis of a uriicoil iusei-ted 
in a ~dyetliylene shell aid a separ-ale readou( 
tnodde. A micl-0 pl-ocessor arlalyses and signals 
ulderlyiug contluclurs by an alarm arId a digihl 
display. Ils limiled deplli of perielration is 
arlually ali advantage as it allows one lo ideutily 
llle shallowest spots lo dig, identify, aud sample 
hidden underlying conductors. 

From the size of crews using BEEP MAIS it is 
eshated hat dul-ing the 1990 season, Ihe cost 
of mamilling a conductive sile averaged $500.00 
iucludirig assays. Of this aniouut, the 
expcudihre for Ihe BEEP MAT was less lllan 
$50.00 III 1990 BEEI’ MKr allowed use,-s Lo 
cxami~~e as nmy conductive occurrences as all 

the wildcat drill holes and trenches ol all older 
exploration methods in On(ario or Quebec 
while spendiug ooly 2% lo 3% of tllc budget 
speril by cornpetilors. 

‘IlIe new lnodel used during 1990 was 3 to 10 
limes m~-e produclive than previous ones. 
partially because of its active eleclroriic shield, 
which markedly increased peuetra1iou. ‘lhe 
1991 model will inlegrale even furh 
improvemenls. 

If you need inforrnatiot~ about or help with YOUI 
BEEP MATsurveys contact CEOSIG 1NC (418) 
8774249/65%3513; or the Iollowiug contractors 
who have successfully run BEEP MAT surveys: 
Bedl-ock Consulling lot.; G.L. Geoservice Inc; 
Natives Exploration Services; Nord-Fort hr; 
Nol-win Geological Lid; and W. E. IIolmslead Rr 
Associates Inc. 

NATIVE 
EX,=LORAT,ON 

SERVICE 

3700 boul. de la Chaudiere, SteFoy, Quebec GIX 487 

Tel.: (418) 877-4249 - Fax: (418) 877-4054 






