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1.0 SUMMARY 

W The HIT 1-4 (22 units) and MISS (15 units) claims, located 25 km north 
of Princeton, B.C. in the Similkameen Mining Division, were staked in 1981 
and 1984 by Canadian Nickel Company Limited (Canico). 
is by the Dillard Creek logging road from Highway 5. 

Access to the property 

Geologically, the HIT/MISS claim group is underlain by a moderate to 
steeply dipping north-south trending sequence of Upper Triassic Nicola 
Group volcanics, volcanoclastics, sediments and synvolcanic diorite intrus- 
ives. Minor copper mineralization is associated with small fracture zones. 
On the east side of the property, a 2200 m long by 100-800 m wide highly 
altered, bleached, white to rust coloured, pyritic, quartz and illite rich 

. .zone is representative of extreme acid alteration (epithermal) overprinted 
on advanced argillic alteration (porphyry). A stockwork of poorly exposed 
quartz-siderite veins and veinlets containing pyrite, chalcopyrite, galena, 
sphalerite and argentite has been traced for 350 m along the sheared, 
eastern contact between the alteration zone and fresh volcanics. Post 
mineral faults appear to disrupt the mineralization. 

During 1984, exploration by Canico consisted of line cutting, pros- 
pecting, geological mapping, rock geochemical sampling and induced polari- 
zation geophysical surveys. The best rock values from the mineralized 
quartz-siderite veins and veinlets were 65 ppb Au, 3.0 ppm Ag, 81 ppm As, 
459 ppm Cu, 2766 ppm Pb, 7152 ppm Zn. The mineralization occurs within a 
350 m by 350 m soil anomaly outlined by previous surveys. Results of the 
induced polarization survey indicate higher chargeability and lower resis- 
tivity over the alteration zone compared to the adjacent fresh volcanics. 

2.0 INTRODUCTION 

This report covers the work done on the HIT 1-4 (22 units) and MISS 
(15 units) claim group during the periods June 11, September 7-10 and 
September 29 - October 2, 1984. The work program was restricted to the 
MISS and HIT 3 claims. A Canico crew consisting of up to four individuals 
and a Phoenix Geophysics contract crew of three individuals completed the 
work program. 
drive Chevrolet Suburban. 
motels located at Princeton, B.C. 

Access to the claims on a daily basis was by a four wheel 
Accommodation for the program was provided by 

2.1 Location, Access, Physiography 

The HIT/MISS claims (37 units) are located 25 km north of Princeton, 
British Columbia (Figure 1). 
Mountain. 

The claim group is centered on Missezula 

Access to the claim group is provided by three alternate unpaved roads 
from Highway 5 .  The Summers Creek Road (Missezula Lake Road) cuts the 
eastern portion of the claim group in the Summers Creek valley. 
branches off Highway 5 at about 9 km north of Princeton, B.C. 
and higher elevations of the claim group are more readily accessible by 
the Dillard Creek logging road or the Oliphant Mountain road. 

This road 
The central 

The Dillard 
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Creek logging road branches off Highway 5 at about 48.2 km north of Prince- 
ton, B.C. 
Mountain road branches off Highway 5 at about 22.2 km north of Princeton, 
B.C. 
9.3 km from Highway 5 .  
Dillard Creek logging road. 
and is suitable for four-wheel drive vehicles only. 

It is then 23 km south to the HIT/MISS claims. The Oliphant 

It connects with Km 28 of the Dillard Creek logging road at about 
It is then 5 km to the HIT/MISS claims along the 

The Oliphant Mountain road is not maintained 

The claims cover the summit, 1658 m above sea level, and the eastern 
slopes of Missezula Mountain, to the Summers Creek valley, 944 m above sea 
level. Total relief is 714 m. The HIT 1 and MISS claims cover rolling, 
heavily glaciated terrain typical of the Thompson Plateau. The HIT 2, 3 
and 4 claims cover a steep, east-facing valley slope with gradients up to 
300-40O. The claims are heavily wooded and outcrops not abundant. 

Active logging by Weyhaeuser, Merritt, B.C. is being carried out on the 
south portion of the MISS claim adjacent to the Dillard Creek logging road. 
Branch logging roads have been established which have exposed additional 
outcrop areas. 

Cattle ranching is common in the area with small herds of cattle on 
the open range being frequently encountered on the roads. 

2.2 Property Definition 

The HIT 1-4 and MISS claim group is located in the Similkameen Mining 
Division, claim sheet N.T.S. 92-H-10E (Figure 2). 

Canadian Nickel Company Limited (exploration subsidiary of Inco Limi- 
ted) is owner and operator of the claims. 
five claims totalling thirty seven units. 

The claim holdings consist of 

Claim Name Units Record Number Date Staked Date Recorded 

HIT 1 9 (3Nx3W) 1489 (8) August 1, 1981 August 5, 1981 
HIT 2 3 (3NxlE) 1490 (8) August 1, 1981 August 5, 1981 
H I T  3 4 (4SxlE) 1491 (8) August 1, 1981 August 5, 1981 
HIT 4 6 (3Sx2E) 2166 (6) June 1, 1984 June 12, 1984 
MISS 15 (5Sx3W) 1423 (6) May 23, 1981 June 10, 1981 

The HIT/MISS claims occupy ground between the AXE Cu deposit on the 
south and the SADIM (formerly RUM) claims on the north. The southeast 
portion of HIT covers a prior staked claim, the CORE 4 (1428 ( 6 ) ) .  
HIT 4 was staked to cover ground which fell open when the CORE 4 claim 
lapsed. 
prior staking, namely AXE 2000 (1217, (11)). 

The 

The southeast corner of the MISS and HIT 3 claims is covered by 

2.3 Previous History 

Portions of the HIT/MISS claims were previously held by Adonis Mines 
Ltd., Amax Potash Ltd., Texas Gulf Sulphur Co., and Sheba Copper Mines. 
The claims occupy ground north of the AXE Cu deposit (57.5 million tonnes 
at 0.50% Cu) held by Global Energy Corp. (formerly Adonis Mines Ltd.) and 

. 
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under option to Cominco Ltd. 
opments Ltd., and formerly Amax, occurs to the north. The northeast por- 
tion of HIT 1 was mapped and sampled by Sheba Copper Mines Ltd. (Saleken, 
1972) formerly held as the MDA-CORB claims. The BO prospect (location 
approximate) was evaluated in 1970 by Texas Gulf Sulphur who completed 
reconnaissance soil sampling and mapping. 

The RUM Cu prospect, held by Ruskin Devel- 

The HIT 1-3 and MISS claims were staked by Canico in 1981. Explora- 
tion consisted of gridding, prospecting, geological mapping, rock and soil 
geochemical surveys, and VLF-EM and magnetometer geophysical surveys (Peto, 
1982). During 1982, gridding, prospecting, geological mapping, rock and 
soil geochemical surveys, altimeter, VLF-EM, and magnetometer geophysical 
surveys were completed (Debicki, 1982). In 1983, the southern portion of 

- the property was re-gridded and detailed geological mapping, rock geochem- 
ical survey, x-ray diffraction and fluid inclusion studies and soil gas 
survey (gas chromatography: 
(Booth, 1983; Clifton, 1984). The HIT 4 claim was staked in June 1984. 

, .  

C02, CS2, COS, H2S, S02) were completed 

2.4 1984 Exploration Program 

The 1984 Canico exploration program was carried out by a crew of up 
to four individuals employed at various stages during the periods June 11, 
September 7-10, and September 29 - October 2, 1984. Acontractinduced 
polarization survey was completed by a three man Phoenix Geophysics Limited 
crew during the period June 11-15, 1984. 
from motel accommodation located at Princeton, B.C. Access to and from 
the property on a daily basis was by means of a rented four-wheel drive 
Chevrolet Suburban. 

Work on the claims was completed 

The program consisted of re-establishing grid lines, prospecting, 
geological mapping, rock sampling geochemical survey and an induced polar- 
ization survey. The work was restricted to the southern portion of the 
MISS claim and western portion of the HIT 3 claim. A total of 4,400 m of 
grid line was re-established, 35 rock samples (plus 2 standards) were col- 
lected, and 4,400 m of induced polarization geophysical survey completed. 

Figure 2 outlines the grid location in relation to the HIT/MISS claim 
boundaries. 

3.0 REGIONAL, GEOLOGY 

The general geology of the HIT 1-4 and MISS claims area is outlined 
by G.S.C. Map 8888 (Rice, 1947) and more recently by B.C.D.M. Bulletin 69 
(Preto, 1979). 

Upper Triassic Nicola Group rocks, underlying much of the immediate 
area, consist of subarea1 and submarine andesite and basalt flows, breccias, 
conglomerates, sediments, volcanoclastics and lahar deposits which have 

quartz monzonite and diorite phases of the Upper Triassic - Lower Jurassic 
Allison Lake Pluton occupy much of the area several km west of the property. 
The Upper Cretaceous Summers Creek Stock, approximately one km in diameter 
composed of granodiorite and diorite, occurs several km to the south of 
the claim group. 

been intruded by synvolcanic diorite intrusives. Granite, granodiorite, 
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The Nicola Group sequence, striking roughly north-south, in the vicin- 
ity of the HIT/MISS claim group, is part of the Nicola Group Central Belt 
(Preto, 1979) approximately 5-6 km wide and bounded on the east by the 
Summers Creek Fault. The area is geologically similar, and along strike 
to, the area hosting the Newmont Copper Mountain - Ingerbelle Cu deposit 
50 km to the south. 

The Nicola Group rocks are disrupted by several large north-south 
trending, high angle fault zones. 

4.0 GEOLOGICAL UNITS 

The HIT/MISS claim group is underlain by Upper Triassic Nicola Group 
- -volcanics, sediments and synvolcanic diorite intrusions. Detailed des- 

criptions of all these units is provided in previous Canico assessment 
reports (Peto, 1982, Debicki, 1982). The claims were staked in 1981 
on the basis of the geological environment defined by B.C.D.M. mapping 
(Preto, 1979). 

The general geology of 1984 grid area is outlined on Figure 3. 
Geological mapping was carried out on a scale of 1:2,500. 
contacts were extrapolated from previous geological surveys. 

Geological 

4.1 Geological Units 

The 1984 program was restricted to the southern portion of the prop- 
erty and in particular the contact between unaltered (Unit la, lb) and 
altered (Unit 2) volcanic rocks of the Nicola Group sequence. 

Unit la consists of a sheared volcanic andesite (altered plagio- 
clase porphyry?) which is fine grained, pale to dark green on fresh sur- 
face and grey on weathered surface. It is highly altered and sheared 
throughout and is locally silicified. 

Unit lb consists of plagioclase porphyry flows. The matrix is 
fine grained and medium to dark green. Phenocrysts which range in size 
from 0.5 cm to 1.5 cm in length have been slightly altered to epidote. 
The unit is generally massive. 

Unit 2 consists of intense quartz and clay alteration. The unit 
is fine grained, white to buff on fresh surface and weathers a rust 
yellow brown to black. 
(Booth, 1983), has defined the alteration to be predominantly composed 
of quartz and illite with minor kaolinite, chlorite, plagioclase and 
trace amounts of calcite and K-feldspar. 

Thin section and X-ray diffraction studies 

4.2 Structure 

The Nicola Group volcanic sequence trends roughly north-south. Dips 
of bedding where measureable are moderately to steeply inclined, predom- 
inently to the east. 
grees of intensity, trends roughly north-south with moderate to steep dips 
mainly to the east. 

Foliation and schistosity, developed to various de- 
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The Summers Creek Fault trending north-south along the Summers 
Creek valley on the eastern edge of the property, marks the division 
between the Nicola Group Central Belt on the west and the Eastern Belt 
on the east (Preto, 1979). All rocks of the HIT/MISS claims occur 
within the Central Belt. The eastern contact zone of Unit 2 is marked 
by a zone of extensive reticulated shearing coincident with a major 
shear zone trending NNE-SSW as mapped by Preto (1979). 
(extension) is part of the Missezula Mountain fault, a sinuous and 
branching structure that can be traced from the RUM Cu prospect in the 
north, through the HIT/MISS claims and to the south through the AXE Cu 
deposit. 
cut the map area (Figure 3 ) .  
from soil gas (gas chromatography) surveys completed in 1983. Both 
appear to be post-mineralization. 

4.3 Alteration 

This shear zone 

Two other faults, one trending 0350 and the second at 090° 
The 090° trending fault has been inferred 

- 

Alteration within the Nicola Group rocks on the HIT/MISS claim group 
is widespread. 
where sheared. 
actinolite, chlorite, carbonate and albite as common alteration minerals. 

Unit la andesite is locally epidotized particularly 
Unit lb plagioclase porphyry flows contain epidote, 

The most intense alteration occurs within the lenticular 2200 m 
long by 100-800 m wide Unit 2. 
of Nicola Group volcanics. Quartz and illite are the major components 
of the alteration with minor chlorite, plagioclase,kaolinite and trace 
amounts of calcite and K-feldspar. 
extreme acid alteration related to an epigenetic event which has over- 
printed an advanced argillic alteration related to a porphyry event. 

This unit represents intense alteration 

The alteration zone may represent 

4.4 Mineralization 

The HIT/MISS claim group lies within the Aspen Grove copper belt, 
which extends from Copper Mountain to Aspen Grove (70 km). The belt is 
well known for its numerous copper showings and deposits consisting of 
pyrite, chalcopyrite, bornite and chalcocite mineralization as dissemin- 
ations, replacements and fracture fillings within the Nicola Group vol- 
canic and sedimentary rocks. Several showings also contain associated 
precious metal values. 
is the Newmont Ingerbelle-Copper Mountain deposits south of Princeton, 
B.C. 
the immediate south and north, respectively, of the HIT/MISS claims. 
The AXE deposit (57.5 million tonnes of 0.5% Cu) contains disseminated 
and fracture controlled pyrite, chalcopyrite and molybdenite in hydro- 
thermally altered Nicola Group volcanic flows and breccias intruded by 
diorite dykes and apophyses. The RUM showing consists of pyrite, chalco- 
pyrite and bornite in fracture zones cutting diorite sills and volcanic 
flows of the Nicola Group near splays of the Summers Creek Fault. This 
fault system may also host the bornite-chalcopyrite-pyrite-carbonate 
fracture fillings cutting altered Nicola Group andesites at the BO 
showing (HIT 2 claim). 

The most significant deposit within the belt 

Two significant copper prospects,namelythe AXE and RUM, occur to 

On the HIT/MISS claims, short NNE-SSW trending shear zones locally 
contain minor amounts of chalcopyrite or other copper minerals detect- 
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able by malachite stain. Within the Unit 2 alteration, pyrite is ubiqui- 
tuous as disseminations varying from 1-5%. Minor pyrite (less than 4%) 
was noted locally as cubes and lenses within the Unit la sheared andes- 
ite. 

The most significant mineralization located on the HIT/MISS claim 
group occurs along the eastern contact of the Unit 2 alteration zone 
where it is in shear contact with fresh Nicola Group volcanics (Unit 1). 
It has been traced intermittently in rubble crop and talus over a strike 
length of 350 m. A stockwork of quartz-siderite veins and veinlets con- 
tain pyrite, chalcopyrite, galena, sphalerite and argentite (acanthite). 
A petrogenetic relationship has been deduced from thin section/polished 
studies. 
and veinlets. 

- - the quartz stockwork and as disseminations in the adjacent volcanics. 
Subsequent shearing developed chlorite and sericite in the volcanics, 
deformed and fragmented the quartz stockwork, and fractured and breccia- 
ted the pyrite. Siderite alteration pervaded both the volcanics and the 
quartz stockwork. Sphalerite, galena, chalcopyrite and argentite appear 
to have been introduced with the late stage siderite. The chalcopyrite 
and galena occur around the aphalerite. Argentite (acanthite) is sand- 
wiched between quartz grains as clusters and may also partly enclose 
pyrite. 

The host andesitic volcanics were silicified by quartz veins 
Pyrite, which was introduced with the quartz, occurs in 

Location of the mineralized rubble crop and talus samples is plotted 
Thin section/polished section descriptions for two mineral- on Figure 3. 

ized samples completed by Vancouver Petrographics Limited is appended as 
Appendix C. 

5.0 GEOCHEMICAL SURVEYS 

The 1985 program completed exploration over a grid on the HIT/MISS 

A total 
claims totalling 4,400 m. 
re-established from previous surveys completed in 1981 - 1983. 
of 35 rock samples were collected. 
analysis. 

Grid lines 1400S, 1600S, 1800s and 2000s were 

Two standards were submitted as check 

Geochemical rock samples were submitted to Acme Analytical Labora- 
tories Limited, Vancouver, British Columbia. 
ards were analyzed for Au, Ag, As, Sb, Hg. Eight of the 35 rocks were 
also analyzed for 30 elements. Analysis for all elements except Au and 
Hg was completed utilizing Inductively Coupled Plasma (ICP) technique. 
A 0.5 gram -100 mesh crushed sample is digested with 3 mls of 3:1:3 HC1 
to HNO3 to H20 at 950 for 1 hour and then diluted by 10 mls of H20 and 
analyzed by the standard ICP technique. 
and atomic absorption (FA+AA) utilizing a 10 gram sample which is ignited 
overnight at 6OO0C and is digested with hot dilute aqua regia. The clear 
solution obtained is extracted with methyl isobutyl ketone. 
gram sample is digested with aqua regia and diluted with 20% HC1. 
solution is determined by cold vapour atomic absorption (AA), using a F & J 
Scientific Hg assembly. 
chlorite/hydrochloric acid solution. 
solution and passed into the Hg cell where it is measured by AA. 

The 35 rocks and two stand- 

Gold was analyzed by fire assay 

For Hg, a 0.5 
Mercury in 

An aliquot of the extract is added to a stannous 
The reduced Hg is swept out of the 
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Geochemical results are listed in Appendix A. 

5.1 Rock Geochemical Survey 

A total of 35 rock samples (plus 2 standards) were analyzed from 
the HIT/MISS grid area. Rock sample locations are plotted on Figure 3. 
Rock sample results for Au, Cu, Pb, Zn are plotted on Figure 3a and Ag, 
As, Sb, Hg on Figures 3b to 3e, respectively. Rock sample descriptions 
and analytical results are appended as Appendix B. 

The 1984 rock geochemical sampling program was carried out on a 
100 m by 100 m square grid. The purpose of the survey was to define 
a possible dispersion halo and localize mineralization previously found 
only in talus. During the course of this systematic rock sampling pro- 

- - gram, bedrock mineralization was located. It was traced intermittently 
by prospecting over a strike length of 350 m along the eastern contact 
between the Unit 2 alteration and Unit 1 fresh Nicola volcanics. The 
nature of this mineralization is described in section 4.4 Mineralization. 
Best rock values were 65 ppb Au, 3.0 ppm Ag, 81 ppm As, 459 ppm Cu, 
2766 ppm Pb, 7152 ppm Zn. The mineralization occurs on the west edge 
of a 350 m by 350 m soil anomaly (Au, Ag, As, Cu, Pb, Zn, Mo) outlined 
by surveys conducted in 1981 and 1982. Much of the 350 m width of the 
soil anomaly has been created by downslope migration. The Hg rock geo- 
chemical results (Figure 3e) outline a distinct 350 m long anomalous 
area offset 250 m by a left lateral (?) 035O bearing post-mineral fault 
(Figure 3). 
to 1,000 ppm Hg is open to the east. 
results indicate the 0350 bearing fault may be present but do not confirm 
a 250 m left lateral displacement. 
eralization may be terminated at its northern extremity by the 090° bear- 
ing fault between Lines 1500s and 1600s (Figure 3). 
displacement of the 0900 bearing fault has not been determined. 

The most anomalous portion of the anomaly with values up 
The Au, Ag and As rock geochemical 

The 350 m strike length of the min- 

The certainty or 

6.0 GEOPHYSICAL SURVEYS 

During 1984, geophysical surveys on the HIT/MISS claims consisted of 
an induced polarization survey. 

6.1 Induced Polarization Survey 

The induced polarization survey was carried out by a contracted 
three man Phoenix Geophysics Limited crew from Vancouver, British Colum- 
bia. A Phoenix 
IPT-1 variable frequency, time domain and phase IP transmitter and IPV-1 
variable frequency IP receiver were used for the survey. A dipole-dipole 
array, n=l and n=2, and a=100 m was used for the survey. Frequency 
domain equipment was employed at 0.25 and 4.0 hz. 
IP equipment are outlined in Appendix D. 

The survey covered four grid lines totalling 4,400 m. 

Specifications of 

Surveyed Lines 1600S, 1800s and 2000s show sharp changes from low 
p f e  and high resistivity over the fresh Nicola volcanics (Unit 1) to 
the east and medium strength pfe and decreased resistivity over altera- 
tion zone (Unit 2) to the west. 
defined by geological mapping. 
to determine whether a similar change occurs at the western edge of the 
alteration. 

The boundary agrees well with the contact 
The survey did not extend far enough west 

Line 1400s shows a similar but weaker effect. 
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The purpose of the survey was to determine whether a sulphide con- 
tent increase was present within the Unit 2 alteration or along the con- 
tact betweeen Unit 1 and Unit 2 .  Little variation occurs within the 
Unit 2 alteration other than would be expected from the outcrop pattern. 
The anomalous results of the Unit 2 alteration are typical of the uniform- 
ly disseminated 1-5% pyrite and clay alteration. 

The IP/resistivity survey results for Lines 1400S, 1600S, 1800s 
and 2000s are plotted on Figures 4a to 4d, respectively. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

The 1984 exploration program on the HIT/MISS claims- consisted of 
geological, rock geochemical and IP geophysical surveys. The entire 

.-. - claim group is underalin by a north-south trending sequence of Upper 
Triassic Nicola Group volcanics, volcanoclastics, sediments and synvol- 
canic diorite intrusions. On the east side of the property a 2200 m 
long by 100-800 m wide alteration zone has been outlined. 
white to rust coloured, contains 1-5% pyrite and is composed mainly of 
quartz and illite. The alteration has been interpreted to represent 
extreme acid alteration (epithermal) overprinted on advanced argillic 
alteration (porphyry). 
zone, a stockwork of poorly exposed quartz-siderite veins and veinlets 
containing pyrite, chalcopyrite, galena, sphalerite and argentite, has 
been traced intermittently for 350 m. Post mineral faults appear to 
disrupt the continuity of the mineralization. The mineralization is 
coincident with a 350 m by 350 m soil anomaly. Induced polarization 
surveys indicate a higher chargeability and lower resistivity over the 
alteration zone compared to the adjacent fresh volcanics. 

It is bleached, 

Along the sheared east contact of the alteration 

Further work consisting of prospecting, geological and geochemical 
(soil sampling) surveys followed by trenching and drilling is recommended 
to determine the extent and significance of the mineralized quartz- 
siderite vein system. A geological environment favourable for an epi- 
genetic Au-Ag deposit has been outlined. 
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9.0 STATEMENT OF EXPENDITURES 

U 
Salaries (Field) 

E.J. Debicki June 11, 1984 1 day @ $259 
W. Groeneweg June 11, 1984 1 day @ 265 
B. Booth June 11, Sept. 7-10, 9 days @ 101 

C. Bell June 11 1 day @ 75 
G. Baldwin Sept. 7-10, Sept. 29-Oct. 2 8 days @ 75 

Sept. 29 - Oct. 2 

Salaries (Administration, Report Writing, Drafting) 

E.J. Debicki (Admin., Report) 
W.J. Saftic (Drafting) 

Personnel Expenses 

Accommodation 
Meals 20 man days @ 22/day 

Transportation 

W Truck Rental - 9 days @ 45/day 
Gasoline 

Analytical 

37 Rock Samples (Au,Ag,As,Sb,Hg) @ 11.00 
37 Rock Sample Preparations @ 2.75 

8 Rock Samples (ICP) @ 6.00 
3 Polished Thin Sections/Slabbing/Freight 
Petrographic Report 

Contract Geophysics 

IP Survey (Phoenix Geophysics) 

Miscellaneous 

Freight, Postage, Pickets 

5 days @ 259 
4 days @ 206 

$259 
265 
909 

75 
- 600 $2,108 

1,295 
824 2,119 

35 7 
440 79 7 - 

405 
242 64 7 

407.00 
101.75 
48.00 
56.25 
150.00 763 

3,355 

45 

TOTAL: $9,834 

rn 
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ANALYTICAL RESULTS 



\CME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: OCT 3 1984 

FHONE 253-3158 DATA LINE 251-1011 . . DATE REPORT MAILED: 
-52 €.HASTINGS ST.VANCOUVER B.C. V6A lR6 

GEOCHEMICAL I C P  ANFILYSIS 
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- SA!lFLE TYPE: F1-2 ROCKS P3-P LPS AM ANALYSIS BY AA FROH 10 GRGH SAHPLE. H6 ANALYSIS BY FLAHLESS AA. 

ASSAYER: . d*DEAN TOYE. CERTIFIED B.C. ASSAYER 
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CANADIAN NICKEL CO F'KflJEC,l 4 -2847 

SIIIFLE: Cu Pb I n  
P P I  P P I  PPa 

e1 7 84 
IS 19 304 

303 2513 2631 
459 2766 1152 
137 iez 552 

49 
P P I  

.5 
1.0 
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3.0 
1.5 

NI Co Hn Fe Rs U Au l h  Sr Cd Sb 
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APPENDIX B 

ROCK SAMPLE DESCRIPTIONS 
AND RESULTS 



TRAVERSE N*JMBER 

N.T. S. 

PROJECT HIT/MISS Claim ~EOLOGIST(S)  Brian Re Booth 
AREA L 2100s. L 2000s. u o o s   ATE September 8. 1984 

SAMPLE SAMPLE TYPE 

NUMBER RX - sx 
R o c k ,  Stream Grob, 
Talus Silt, Chip, 

Soil Channel South 
a 38745 Rock Chip 2100s 

1 I I 1 

Rx 38746 [Rock I I Chip I 2100s 
I I I 

RX 38747 ]Rock I I Chip I 2000s 
I I I i 

1 

I 
RX 38748 IRock Chip 1900s 

LATITUD 

East 
l O O E  

SAMPLE DESCRIPTION 
Rock type, lithology, character of soil, stream silt,etc. 
Formotion 
Minorolitotion, etc. 

stains are c-e s l lr faren-  
Sample chips were obtained from a 10 m arear 



c 

N.T. S. 

SAMPLE SAMPLE TYPE SAMPL 

Soil Channrl South 
38749 Rock Chip 1700s 

I 

U 

RX 38751 Rock Chip 1500s 

AREA L 1700s. 1600S, 1500s. 1400s  ATE September 8 -  1984 
LATITUD 

East 
l O O E  

l O O E  

SAMPLE DESCRIPTION 
Rock type, lithology, character of soil, stream silt ,etc. 
Formation 
Minoralirotion, arc. 

Clay altered (Nicola) volcanic. fine-grain- 5 0.1 5 2 5 
ed, buff to white on fresh surface, weath- 
ers grey to rust brown. Alteration varies 

ed, buff white to brown on fresh, weathers 
rust brown to grey. Alteration is extreme 
to moderate in the form of clay and quartz. 
Hematite and rust brown stain on fracture 
surfaces. 

I I I I 1 I I 

hematite stain occurs along fracture sur- I 1 1 I I 1 
face. I 

1 



TRAVERSE N*J MBE R PROJECT p GEOLOGIST(S)- R -  wh 
L AREA L 

East 
2nnE 

N.T. S. 

SAMPLE DESCRIPTION I RESULTS (ppm. /% /OZ. per ton) SAMPLE TYPE 
1 

Rock type, lithology, character of soil, stream silt,etc. I I I I I  I I NUMBER R)( 2%. 
Rock,  Stream Grab, 
Talus Silt, Chip, 

Soil Chonnd 

Formation 
Mineral i t  ation, etc . AREA 

South 
15nns 

lhnnS 200E 

10 m aDart. I I I I I I 
1700s 175E Clav (amtz) alteration of Nicola volcanic1 5 I 0.41 81 21 101 I 

andesite, fine-grained, white to buff to I 
lieht erev on fresh surface. weathers rust I I I I I I I 
brown to grey black. Unit is highly frac- 
tured and foliated, The chip sample was 
taken from 2 outcrops approximately 25 m 
surrounding Station 175E. 

~ 

I I 1 
I I I 

17505 185E 

(andesite) composition. Accompanying the 
are a series of small irregular 

L ~~ -~ (cont'd next page) 



t c 
TRAVERSE N.-IMBER PROJECT HIT/MISS Claim QEOLOGIST(S I 1 
N.T.S. 92-H-10 

~~ ~~ .~ 

SAMPLE SAMPLE TYPE 

NUMBER RX sx 
Stream Grab, 

I Talus I silt. I Chip. I AREA 

RX 38757 IRock I 1900s 
I 

RX 38758 Rock Chip 1900s 

I I I 
RX 38759 ]Rock 1 Chip I 1800s 

1 I 

A 

AREA L 1900s. 1800s. 1700s  ATE September 9 :  1984 
SAMPLE DESCRIPTION RESULTS (ppm. /YO /OL. prr ton) 

' Rock type, lithology, character of soil, stream silt ,etc. 

Formation Au Ag As Sb Hb 
Minoraliratian, rtc. 

ppb PPm PPm PPE PPb Eas t 
1 

215E 

2953 

ized zones. Chip sample was taken over a 
3 m square area. 

tion). I I I 1 I I I 

I 1 -A I I I I I 



TRAVERSE NUMBER PROJECT HIT/MISS Clams 
N.T.S. AREA - 
SAMPLE SAMPLE TYPE 

NUMBER RX sx 
R o c k ,  Stream Grab, 

I Talus- I Sill, I Chip; YAREA 
Soil Channel South East 

B;a 38760 Bprk 1700s 300E 
I 

PATE Seutember 9. 1984 
RESULTS (ppm. /O/O /OL. per ton) 

1700s. 1600s 
SAMPLE DESCRIPTION 

Rock type, lithology , chorocter of roil, rtreom silt , etc. 
Formation Au Ag As Sb Hg 
Mineralization , elc. PPb PPm PPm PPm PPb 

Dresent. Pvrite occurs as disseminations- I r- I 1 -  I I 1 
(1%). Manganese and gossan stains are per- I I I I 1 I I 
vasive. SamDle was collected over a 5 sauard 
metre area. 

to contact with clay/quartz altered Nicola I I. I 1 I I 1 
volcanic. Rock is fine-grained. erev to I 



e 

SAMPLE TYPE 

- RX sx 
R o c k ,  Streom Grob, 
Talus Silt, Chip, 

Rork Chip 14QQS ?OOE 
Soil Channd South East/West 

~ ~~ 

SAMPLE 

NUMBER 

I 

SAMPLE DESCRIPTION RESULTS ( p.pm. / a t .  per ton 1 
Rock type, lithology, chorocter of roil, streom si l l ,  otc. 
Formation Au Ag As Sb Hg 
Mineroliration, etc. PPb PPm PPm PPm PPb 

Clav & a m t z  alteration of Nip& v-, 5 0.2 7 7 5 

face, weathers rust brown to grey. Sample 
is highly sheared and contains trace pyrite 
within the silicification (less than 1%). 

f b e - w d .  buff to white on fresh sur - 

I I I 

PROJECT HIT/MISS c u m s  GEOLOGIST(S) Brianth 
AREA Lines 1400s. 2000s DATE September 9 .  1984 

RX 387651 Rock I I Chin I ! G . C .  841 - ! 5! 0.4 24 5! 4 d  1 
I I 

Rnrk C1- alteration of Nirnla volcanic, 5 0-2 3 7 5 
fine-nrained. buff white to light grey on 

----- 
(less than 1%). OutcroD is hiahlv sheared. 
ChiD was obt- t r d  0.5 x 



c 
TRAVERSE NUMBER PROJECT HIT/MISS Clai ms GEOLOGIST(S) B r i a n  R- -+h 
N.T.S. AREA L i n ! % d & 1 8 0 Q S , _ 1 4 _ M S >  DATE SeDtember 10. 1984 

SAMPLE TYPE SAMPLE DESCRIPTION RESULTS (p.pm. /O/O /or.per ton) 
Rock type, lithology , character of roil, rtreom silt ,etc. 
Formation Au  Ag As Sb Hg NUMBER 

Talur 

I I I I 
Rx 38770 ]Rock I I Chip I 1800s 

/ U.T.M. I Minrralitation, etc. 

3753 



t 

I 

6 

- 

TRAVERSE NUMBER PROJECT HIT/MISS Claims 

i 



PROJECT HIT/MISS Gums GEOLOGIST( S 1 B r i a n t h  
AREA L 16oDs, 17Q-18nOS- 1s- bATE October 1. 1984 

TRAVERSE NUMBER 

N.T. S. - 
'PE 

I 

LATlTUD SAMPLE DESCRIPTION 
Rock type, lithology , choractar of soil, stream silt,etc. 

SAMPLE 

NUMBER 
RESULTS (p.pm. /O/O /oz. per ton) 

I I 1 I .  I 1 
SAMPLE T 

Talus Silt, 

SAMPL 

South 
1580s 

Grob, 
Chip, 
Chonnd 

ChiD 

sheared. Pyrite occurs as disseminated 
grains and as lenses of Erains. Sample was 
collected from a 4 x 4 m area. 

I unit weathers dark grey to green. Pyrite 
1 occurs in trace quantities (less than 1%). 
Unit is massive and competent. Sample was 
collected from 2 x 1 m area. A minor pit 
was dug to confirm that is was outcrop. 

RX 38920 Rock Chip 19 35 S 

I Carbonate veinlets are minor. Quartz also I i 1 I I I I 
I cont'd. I 

0 



4 c 
TRAVERSE NUMBER PROJECT H I T / M ~  SEOLOGIST(S) Brian R- h o + h  
N.T. S. 

SAMPLE SAMPLE TYPE 

Tolur 
Soi I Chonnrl 

RX 38921 1 Rock I I Chip 
I I I 

SAMPL 

South 

AREA T.19MS: 18Q(zc bATE October 7. 1986 

LATITUD SAMPLE DESCRIPTION RESULTS (p.pm. /% / a t .  per ton) 
Rock type, lithology , choroctrr of roil, rtrrom silt , d e .  
Formation Au Ag As Sb Hg 
Minrralirotion, ate. PPb PPm PFm FPm PPb 

East 

18853 132E 

been displaced only a few metres. I I I I I I 1 



TRAVERSE N U W 8 E R  

N.T.S. 

PROJECT HIT/MISS c u  ms ~EOLOGIST( s I J3r- 
AREA  ATE October 7 -  1984 

SAMPLE 

NUMBER 

Rx 38924 

Rx 38925 

I I I I 

Rock Grab 1760s 190E 

I I 

SAMPLE DESCRIPTION 
Rock type, lithology, charocter of soil, stream silt ,etc. 
Formation 
Minorolitotion, etc. 

of altered (sheared) NiCQJJl vol - 
canic U t e ,  -n - to olive 

en we-ev tn  

preen. Pyrite occurs as disseminated grains 
(less than 1%). Galena is present within 
auartz eDidote rich zones within rock. 

I 

G.S. #41 - 5 0.3 -75 4 7 0  I 
I I I 

I I I I I 
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THIN SECTION DESCRIPTIONS 
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“JAMES VINNELL. Manager 

JOHN G. PAYNE. Ph.D.  Geologist 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
VOX 1JO 

PHONE (604)  888-1323 

Invoice 4816 
Report for: E. J. Debicki, 

Canadian Nickel Company Ltd., 
P.O. Box 12134 Nelson Square, 
Suite 512 - 808 Nelson Street, 
Vancouver, B.C., 
V6Z 2H2. 

.. 

October 3, 1984 

Samples: RX 38756 and JU 38761. 

summary: 

Both samples consist of andsitic volcanic rocks which have been 
silicified by quartz veins and then sheared. Chlorite and sericite has 
developed within the volcanic parts of the rocks during the shearing. Sample 
RX 38756 has been so highly altered that the original rock has been obscured. 
The quartz veins have been deformed and fragmented (especially in RX 38761). 
Siderite alteration has pervaded the volcanic and siliceous parts of the 
rocks. 

Pyrite is associated with the quartz and also occurs disseminated in the 
volcanic parts. It has been fractured and brecciated In places. Sphalerite 
has been introduced after the shearing and tends to occur between the quartz 
grains in the veins and patches. It is sometimes intergrown with the 
carbonate. Some occurs around pyrite in sample RX 38756. Minor chalcopyrite 
and galena occur around the sphalerite and are also associated with the 
carbonate. 

Precious metal mineralization I s  In the form of argentite (or acanthite) 
which forms fine shapeless to subangular grains less than 0.lmm in size which 
occur sandwiched between quartz grains in the silicified parts of the rocks. 
It is rare in sample RX 38761 but fairly widespread in sample RX 38756.1t 
tends to occur in small clusters and may partly enclose pyrite. It is 
associated with the carbonate alteration. 

A. L. Littlejohn, M.Sc. 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



U Kx 38716: SILICIFIED, SHEARED, MINWIZED ANDESITE. 

The sample is a porphyritic andesite with plagioclase phenocrysts and 
which contains patches and veinlets of quartz. It has been sheared and the 
quartz veinlets have been broken up. Chlorite has developed along the shears 
and the rock flooded with carbonate (siderite). Pyrite is the dominant 
sulphide and was present prior to deformation within the volcanic parts of 
the rock. It is not usually associated with the quartz but one quartz patch 
does contain pyrite intergrown with it. Sphalerite occurs intergrown with the 
edges of the quartz patches and often includes small pyrite grains. 
Cbalrnpyrite (and traces of galena) occur around and partly within the 
sphalerite and is associated with carbonate. Traces of argentite occur within 
the quartz patches and is also associated with carbonate. Minerals are: 

plagioclase phenocrysts 
plagioclase groundmass 
quartz 
siderite 
chlorite 
pyrite 
sphalerite 
Fe-Ti oxide 
sericite 
chalcopyrite 
hematite 
galena 
argentite 

24 
39 
17 
12 

6 
1 
1 
minor 
minor 
trace 
trace 
trace 
rare 

Plagioclase phneocrysts form euhedral or subhedral laths 0.5 to 1 . h  in 
size. They often occur in aggregates of a few grains. They are scattered 
within a groundmass consisting of a mass of feathery plagioclase laths about 
0.05mm in size. In places within this there are more euedral laths up to 
O.2mm in size. Ragged Fe-Ti oxide grains less than 0.03mm in  size are 
disseminated within the groundmass plagioclase. They often occur in small 
ragged aggregates. 

Most of the quartz is fairly coarse grained and occurs in partial veins 
(up to 4mm wide) or in rounded to slightly elongated patches. The patches 
appear to vein fragments. Quartz grains in these are subrounded to elongated 
across the vein and 0.5 to 2mm in size. They are highly strained. Fine 
recrystallised quartz occurs along the edges of some of the patches or in a 
thin zone within them. Smaller patches scattered within the groundmass 
consist of shapeless interlocking grains less than 0.2mm in size. Some of 
these have a tabular outline suggesting replacement of plagioclase 
phenocrysts. The finer grained patches probabaly represent pervasive 
silicification associated with the veining. 

U 

(Continued) 



u RX 38761 (cont.) 

Shearing postdates the quartz veining and chlorite has developed during 
this. It forms very fine flakes occuring in thin streaks along the foliation. 
Very fine sericite sometimes occurs at the edges of the chlorite streaks. 
Fine whispy hematite veinlets (with some limonite stain) occurs along the 
streaks. Spherultic patches up to 0.4mm in size sometimes occur within the 
groundmass. The quartz is sometimes being replaced by chlorite. 

...h tbonate alteration has occured after the shearing. It occurs in a partly 
interconnected network of ragged patches and veinlets which replace or cut 
through all the other minerals. Veinlets are up to 0.3mm wide. Grain size is 
very variable up to 0.4mm. Quartz patches are commonly highly carbonatised 
and the siderite tends to occur between the grains or in zones of fine 
recrystallised quartz. Plagioclase phenocrysts tend to be more altered than 
the groundmass. In the groundmass the siderite tends to forms scattered 
ragged patches less than 0.5mm in size. 

Pyrite is the earliest sulphide and forms cubic to rounded grains mostly 
0.05 to 0.2mm in size with a few grains up to 0.5mm. They are scattered 
within the volcanic parts of the rock and usually occur in elongated clusters 
along the foliation. The grains in these are often fractured and carbonate 
sometimes occurs around them. Some coarser pyrite grains are intergrown with 
quartz in one of the patches. 

Sphalerite forms irregularly shaped grains 0.1 to 1 . b  in size which 
occur in aggregates and clusters at the edges of quartz patches and are 
partly intergrown with the quartz. Small  subcubic pyrite inclusions are often 
present. In a few grains there are a few small shapeless 
inclusions but chalcopyrite usually occurs at the edge of the sphalerite 
grains and are partly intergrown with them. Chalcopyrite grains are less than 
0.2mm in size. Small clusters occur beteween quartz grains without sphalerite 
in places. They usually occur within or near carbonate patches and veinlets. 
There has been minor alteration to chalcocite. Rare shapeless galena grains 
less than 0.2mm in size occur between quartz grains close to sphalerite. 

chalcopyrite 

Argentite forms subangular grains less than 0.05mm in size which occur 
sandwiched between quartz grains near fractured pyrite associated with 
carbonate. Three grains in a cluster were seen. 



RX 38756: SILICIFIED, SHEARED, MZNERALISED VOLCANIC. W 

This sample consists of a highly sheared volcanic rock with a coarse 
quartz vein about lcm wide along the shear plane. The quartz appears to have 
been introduced prior to the shearing for the quartz is highly deformed and 
strained. Chlorite and sericite have developed during the shearing and have 
almost completely replaced the original minerals. Pyrite is disseminated 
throughout the volcanic part of the sample. The volcanic rock and the vein 
have been altered by carbonate (siderite) after or in the late stages of the 
deformation. Pyrite occurs in the quartz and was present before the 
deformation and alteration by carbonate. Sphalerite occurs between the quartz 
gracns in the vein and is intergrown with carbonate. Minor chalcopyrite and 
argentite are also associated with the carbonate. Minerals in the vein are: 

quartz 
siderite 
pyrite 
sphalerite 
chlorite 
sericite 
argentite 
chalcopyrite 
galena 
mineral X - 

70 
27 
3 
1 
minor 
minor 
minor 
trace 
trace 
rare 

Quartz forms subrounded to irrgularly shaped interlocking grains mostly 
0,2 to 0.6mm in size. They are highly strained and there is a network of thin 
zones of re'crystallised quartz between and within the grains. Siderite has 
flooded the mass of deformed quartz and forms an interconnected netwoek of 
veinlets and patches network around the grains and along the thin zones of 
recrystallised quartz. Veinlets are up to 0.3mm wide and most patches are 

Grain size is very variable from 0.02mm between the quartz grains to 0.2m in 
the patches. This zones of fine streaky chlorite sometimes occur between the 
quartz. These are often associated with fine sericite which is also 
associated with carbonate. 

l ess  than l m m  although there is  a larger patch at  the edge of the section. 

Pyrite is the earliest sulphide and is intergrown with the quartz. It 
forms cubic to rounded grains 0.05 to 0.4mm in size, averaging about 0.2mm 
scattered throughout the quartz, both within grains and between them. 
Clusters of several grains are quite common. In one of these there are a few 
grains lmm In size which have a cloudy core. Where occuring between the 
grains the pyrite is usually highly fractured and brecciated. There are rare 
pyrrhotite Inclusions within them. 

Sphalerite forms shapeless grains up to l.0m in size which occur between 
the quartz grains and are sometimes intergrown with siderite. They tend to 
occur in clusters. Fine pyrite inclusions are sometimes present. Small 
sphalerite grains sometimes partly enclose pyrite grains in the clusters of 
pyrite between quartz. Fine highly Irregularly shaped galena grains occur 
between quartz near the sphalerite. Fine chalcopyrite also occurs in this way 
and somtimes occurs adjacent to pyrite. It is altering to chalcocite. 

w 



w RX 38756 (cont.) 

Argentite forms irregularly shaped grains less up to 0.lmm in size 
occuring between quartz grains scattered throughout the section. It tends to 
occur in clusters of a few grains, often asociated with fine siderite. It 
sometimes occurs partly surounding small pyrite grains. In one cluster of 
pyrite there is a mineral (mineral X) forming a rounded grain about 0.lmm in 
size adjacent to pyrite and several fine inclusions within a pyrite grain. It 
appears similar to argentite but is a dull bluish-grey colour rather than 
whitish-grey for argentite. Fine chalcopyrite and sphalerite occur between 
the pyrite grains in this cluster. 

Minerals in the volcanic part are: 

illite + sericite 45% 
siderite 38 
quartz 12 
pyrite 3 
chlorite 2 
Fe-Ti oxide minor 
chalcopyrite trace 
hematite trace 

U 

The bulk of the rock consists of a streaky mass of very fine clay and 
sericite which has presumably formed from plagioclase. The sericite tends to 
form very thin flakes disseminated along the foliation within the mass of 
clay. It is sometimes concentrated in patches. Extremely fine chlorite is 
mixed with the clay in small patches, usually near or adjacent to siderite. 
There are also a few thin streaks of chlorite with thin whispy stringers of 
hematite within t h e m .  Ragged Fe-To oxide grains less than 0.05mm in size are 
disseminated throughout. 

Quartz forms subrounded interlocking grains 0.05 to 0.3mm In size which 
occur in rounded patches up to lmm in size. They are being replaced by 
sericite and clays (and by carbonate). Small amounts of pyrite occur 
intergrown with the quartz in some. The pyrite forms cubic to rounded grains 
0.03 to 0.3mm in size, averaging about 0.lmm. The smaller ones are scattered 
about the rock. They are sometimes concentrated in elongated clusters along 
the foliation. There is an aggregate of larger grains intergrown with quartz 
and these are fractured. Traces of very fine chalcopyrite are scattered 
within the mass of clay and sericite and also within the carbonate. 

Siderite forms ragged subrhombic grains about 0.2- in size which are 
crowded within the mass of clays and sericite. Concentrations of these grains 
grade into diffuse patches of fine grains. Veinlets up to 0.4mm wide occur 
along the foliation and thinner ones cut across it. It tends to surround 
pyrite and in the fractured grains it occurs in the fractures. Sericite also 
occurs in the fractures. 
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Variat ,Frequency, Time Domair 
and Phase IP Transmitter 

Inlorml 
A Modo1 

liming Board 

Reliable: Backed by twenty years experience in the 
design and worldwide operation of induced polarlzotlon 
and resistivity equipment 

Versatile: Con be used for resistivlty, variable frequency 
IP. time domain IP or phase angle IP meoturements 

c 

b l t u o l  Ext.mol t h ~ l  
BModol ?rocision bdotod Coblo 

Drivo liming Boord Clock Modulo 

i 

Stable: Excellent current regulation 

Lightweight, portable 

Wide selection of power sources 

Low cost 

Transmitter Configurations 

Timing 
Options 

Console 

Power 
Modules 

Motor 
Generators 

lowlowor 
DqCOII 

Bottory Modulo 

Modium Cowor 

bttory Modulo 
lronsformor 

AC 3003 
f x k n d d F ~ . q u o n c y  

lronsformor 
Modulo 

1 

I I  
I' "7 

1 KVA 1 KVA 3 KVA 

Head Office: 

Vancouver Off ice: 

Denver Office: 

PHOENIX GEOPHYSICS LIMITED 
Geophysical Consulting 8nd ContrKtinC Instrument Manufacture. Sale and Lease. 

200 Yorkland Blvd., Willowdale. Ontario, Canada M2J 1R5 
Tel.: 1416) 493-6350 Telex: 06-986856 Cable: PHEXCO TORONTO 
214 - 744 West Hastingr Street, Vomwver, 8.C.. Canada V6C 1A6 
TeI.: (604) 6691070 
4891 Independence St., Suite 270. Wheat Ridge, Colorado. 80033, U.S.A. 
Tel.: (303) 4259393 Telex: 450690 



INTERNAL TIMING BOARD 
Thoro aro two ovoilablo lnhrnol timing boords. Both hovo tho somo lntomolly mountod crystol oscillator with o ntobllity of 50 PPM ovor tho 

rporaturo ran~0-40.C k +60DC. 

u STANDARD FREQUENCY SERIES 
Froquoncy domoin modo 

fDC. .062. .125. .25. 1. 2 ond 4 Hz. 
limo domoin modo 

2 roc +. 2 soc off, 2 uc -. 2 roc off. 
Simultonoous tronsmission modo 

.25 and 4.0 Hr stondord. othor poirs ovoiloblo. 

Model A : 

OPTIONAL FREQUENCY SERIES (chango link on board) 

+_M. .078. .1S, 313. 1.25. 2.5. and 5.0 Hz. 
Froquony domoin modo 

l imo domoin modo 
1.6 soc +. 1.6 soc off. 1.6 soc -. 1.6 soc off. 

, fimultonoous tronrmission modo 
313 and 5.0 Hz stondard. othor poirs ovoiloblo. 

Tho moin differonco botwoon this timing board and tho modo1 A board Is that tho duty cyclo i s  wrioblo. Froquoncy domoin 
oporotion is obtoinod by rotting tho duty yclo to 100% and solocting any of nino binor). froquoncios from 1/64 HZ to 4 Hz. 
Voriws time domoin wovoforms moy bo obtoinod by choosing any of tho nino froquoncios ond o duty cyclo of 25%. 50% or 75%. 
Tho rtondord 2 soc +, 2 roc off. 2 soc -, 2 soc off time domoin wovoform i s  choson by solecting o duty cyclo of 50% and o froquoncy 
of .125 H t  

Mode1 B : 

. .  

EXTERNAL HIGH PRECISION CRYSTAL CLOCKS 
Tho IPT-1 moy b. driven by oxternol high procision crystol clock modulos such os tho CL-1 ond tronsmittor drivor or CL-2 and tronsmittor drivor. Thoso clock 
modulos werodosignedfor US. os o time roforenco betwoon tho IPT-1 or IPT-2 tronsmittors ond tho Phoonix IPV-2 phose IP rocoivor. The oging rote of the 
CL-1 clock modulo is 5 x lO-*/doy (0.1 1 mrod/hr ot 1 HI) and tho stobility of tho CL-2 clock modulo is lo-' /day (2.26 mrod/hr ot 1 HI). Theso clock modules 
w i g h  7.5 kg.. howovor spaco is providod for os much os 5 kg of odditionol intornol bottorios for oporoting tho CL-1 won hootod clocks oll doy ot J O O C  
Clock modulos producod by other monufocturors of inducod polorizotion rocoivors oro also compatible with tho IPT- L 

EXTERNAL ISOLATED CABLE DRIVE 

Tho irolotod coblo drivo option ollom tho IPT-1 to be drivon by tho timing circuitry of tho IPV-3 spoctrol IP roceivor. The maximum distonco ollowd 
*eon tronrmittor ond roceivor is 500m. For off iciont spoctrol IP fiold rurvoying, tho distonco botwoon tho tronrmittor ond rocoivor is always mointoind 

*oloctrodo intorvol. Thus tho maximum convonientoIoctrodo intorvol. using tho isolotod coblo drivo option. is 5Wm. Tho IPV-3 moosures tho current 
a i x  voltogo dipoles (n= 1.6) simultonoourly. 

Console 

Ammeter Ranger : 

Meter Display 

Current Regulation 

30 mA, 100 mA. 300 mA. 1A. 3A and 10A full scolo. 

- 
A motor function switch solocts tho disploy of current Iovol. 
rogulotion status. input froquoncy, output voltoge, control 
voltoge ond lino voltoge. 

Tho  chango in output current is loss than 0.2% for o 10% 
change in input voltoge or oloctrodo impodonce. 

Protection The  curront is  turned off outomoticolly if It OXCH~S 150% 
full rcolo or H i t  is  less than 5% full scale. 

c 



Internal Power Module: 

BP3-1 DRY CELL BATTERY POWER MODULE 
Output Voltago : 90V. 18OV and 360V. 

'put Curront : 1 mA to I A  moxlmum. 

: 

: 

M p u t  powor 

Powor Supply 

Rocornmondod moximum output powor Is 30 wotts. Absoluto moximum output powor is 100 watts. 

8x45V dry coll bottorios (Evoroody 482. Mollory 202 or oquivolont). Normal fiold operotion. with low output p o w .  
rosults in on ovorogo battery lifo orpoctonq of on. month. Oporotion with tho obsoluto moximum output parm 
results in much shortor bottory lifo. 

4 x 6V lontorn bottorios (Evormdy 409, Mollory 908 or oquivolont) connoctod in sorios/porollel or. usod to provid. 
tho 40 to 70 mA ot 12V roquirod for tho control circuitry. Avorogo battory lifo oxpoctoncy is six months, 

Control Supply : 

Operating Tomperature : O°C to +6OoC. 

BPS-2 RECHARGEABLE BATTERY POWER MODULE 

Output Voltago : H)V. 106V. 212V. 425V. and 85OV. 

Output Curront : 3 mA to 3A. 

Output Powor 

. .  

: Moxirnum output power is 300 wotts. Abovo this output powor o protoctivo cutsut i s  ongogod to provont battery and 
circuit dornoge. 

Batteries : 4 x 12V rochorgooblo gel1 coll bottorios connoctod in sorios/parollol have o copocity of 9 A-hr. Extomol bottorios (such 
os cor or motorcyclo bottorios) may also bo usod. A spociol cord ond plug or. providod for this modo of oporotion. ~n 
odoptor cord connocts tho 12V bottorios in parollol with tho 12V charging unit. 

Operatingfemperaturo : 

AC 3000 TRANSFORMER POWER MODULE 

-40% to +6OoC. Bolow O°C tho copocity of tho bottorios is rignificontly roducod (by 70% at -4oOC). 

AC 3003 TRANSFORMER POWER MODULE 
Output Voltage 

Output Curront 

: 

: 3 mA to IOA. 

75V. 1SOV. 300V. 600V and 12OOV. Somo os AC 3000 oxcopt for: 

Output Voltage : u v .  87v. 175V. 350V ond 700V. 

: Moximum continuous output powor is Frequency Range : DC to 3000 Hr under oxtornol drive 
3KW with MG-3 motor gonorotor. 
2KW with MG-2 motor gonorotor ond 
1KW .with MG-1 motor gonerotor. 

(all othor powor modulos hovo o 
moximum froquoncy of 5 Hr). 

UPUt 

(Now: At 3003 Is no( hcrd.d (a 
Input Power : Throo phaso. 400 Hr (350 to 1000 Hr), 0.twdd a- danoin oprotia) 

60V (5OV to 8OV) i s  standard. 
Throo phoso. 400 Hr (350 to 1000 HI). 

l 20V  (100V to 160V) is optionol. 

Current Regulation : Achiovod by foodbock to the oltornotor 
of the motor gonorotor unit. 

OperatingTemperature : -4OOC to +6OoC. - 
Thorrnal Protection : Thormostot turns off ot 65OC ond turns 

bock on ot 55OC intornol tomporoturo. 

General 

Dimensions 

Weight 

Standard Accessories 

w 

20 x 40 x 55 cm (9 x 16 x 22 in). 

13 kg (29 Ib) with BPS-I. 
13 kg (29 Ib) with IPS-2. 
17 kg (37 Ib) with AC-3000. 
18 kg (40 Ib) with AC-3003. 

Pock from.. monuol. At Ieost one of the 
four possible powor modulos i s  requirod. 
The tronsforrner powor modules in turn 
roquire one of tho three oxternol IKVA. 
2KVA. 3KVA. motor generotors ond o 
connocting cobla. 



Motor Generators 

Thoro or. throo motor gonorotorr. differing in woight ond powor, which con bo usod with tho tronsformor powor modulor. All th rw rupply * rm pbs.. 
400 Hr (350 (0 600 Hr), 60V (4%' to BOV). Tho voltogo I s  ropulotd by foodbock from tho tronrmittor. 

w 
MG-1: This lightwoight unit is dorignd for oory 

portobility in moos of modorotoly high rorirtivity. 
I t  is  woll ruitod for morsivo sulfido oxplorotion in 
Northorn Conodo. Europo and Asia. os woll os 
gonorol IP ond rosistivity rurvoyr in ruggod. 
mountainous oroor around tho world. Tho motor 
i s  o 4-cyclo Briggs and Strotton which producor 3 
HP ot 3600 rpm. Tho dimonsions of tho unit, 
including pockfrome, or. 40 x 45 x 60 (16 x 18 x 
24 in). Toto1 woight i8 25 kg (55 Ib). 

3& MG.2 : 2KVA motor gonerotor. This vorrotilo unit 
is odequoto for the vost majority of IP and 
rorirtivity surveys conductod worldwido. It 
is light onough to bo corriod by on. mon. yet 
poworful onough for mort rurvoy roquiromonts. 
Tho motor is o 4syclo Briggs ond Strotton which 
producer 5 HP at 3600 rpm. Tho dimensions of 
the unit, including pockfromo. ore 40 x 45 x 60 cm 
(16 x 18 x 24 in). Totol woight is 34 kg (75 Ib). 

U 

MG - 3 : 3KVA motor gonorotor. This twemon portoble 
unit i s  designed for survoyr in oroos which requiro 
additional power. Tho motor is o &cycle Briggr 
and Strotton which producor 8 HP ot 3600 rpm. 
The unit is mountod in o squorc frome with 
dimonrionr 40 x 48 x 75 cm (16 x 19 x 29 in). 
Totol woight is 55 kg (110 Ib). 

' 



Variadle Frequency IP Receiver 

~ B a c k o d  by twonty yoan ~xporioneo In tho manufacturo 
and worldwldo distribution of variablo froquoncy 
Inducod polarization oquipmont 

, 

Simplo design and oporation, oxtromoly high roliability 

High ronrltivity, yot high toloranco to natural and 
cultural olwtrical noiro 

Ruggod, lightweight, low powor drain, oxcollont 
tomporaturo rpocifications 

low cost ' 

A complotoly now tino of inducod polorizotion ond rosistivlty oquipmont 
has boon dosignod by tho pooplo who pionoorod tho vorioblo froquoncy 
inducod polorirotion mothod h n t y  yoors ago. In 1956 rho profossionol 
rtoff of McPhor Goophysia Ltd., undor,tho diroction of Dr. P.G. Hollof and 
Mr. 1. Sewnhuyson. dovol0p.d tho first vorioblo froquonq inducod 
poloritotionfiold rystom. From lhon. until March. 1975 ( w h n  tho ownors 
010ct.d to hminoto tho businoss of McPhor Goophysia). thoro vorioblo 
froquonq IP syrtoms sot tho standard around tho world for roliobility and 

Specifications 

dopondoblo fiold doto. During this poriod, almost two hundrod and fifty 
rystorns woro monufocturod and put Into rorvico on o world-wide basis. 
In April 1975, tho ronior goophysicists and onginoors from tho formor 
company. orgonirod P h i x  Goophysics Limitd in ordor to continue 
to provido tho mining industry with tho vory bost goophysicol instru- 
montotion avoiloblo. Theso now IP rystoms hovo boon dosignod to be 
tho oosiost to oporoto. tho lowort in prico and tho most rolioblo in the 
Industry. 

put Impodanco : 2 Mogohms 
nput Protution : Tho input is protoctd from oxcossivo voltoges 

by0 10.000 ohm fur. rosistor. 
Operating Froquencior : f M. 0.125, 0.25. 1.0. 2.0 and 4.0 Hz ore 

standard. f DC. 0.156, 0.313. 1.25. 2.5 ond 
5.0 Hz moy also bo u r d .  

Froquoncy Selection : A front pond switch is usod to soloct F1 or F2. 
Those twofroquencios moy bo sot intornolly to 
ony of the desirod oporoting froquoncios. 

:Imv, 1Omv. 100mv. lv, ond 1Ov full scole. 
:A ten-turn procision diol potontiomotor is usod 
to bolonce tho input signal. Sinco tho roodobility 
of tho diol is  0.025% of full SCOIO. odoquoto 
resolution is mointoinod whh voltage Iovols os 
low os o tow microvolts. 

tronsmittor ond rocoivor or. rwitchod to low 
froquency. Tho motor U8.d for boloncing now 
outomoticolly displays FE in porcont. Rose 
lutionisO.1Xovorthoron~-5.0 to +2O%.An 
option01 high rosolution disploy moy bo 
choron to provido odditionol 0.025% rose 
lution mor tho ronge -1 W to +6%.  Tho motor 
is also usod os o battery tost. 

-v 

Voltogo Ranger 
Voltago Display 

Polarizability Display : Aftor tho input voltogo IS boloncd, tho 

Filtorr : A double polo notch filter ottonuotos 50-60 HZ 
by 60 db. A low pass filtor ottonuotos 
froquoncios obove tho soloctod oporoting 
froqqurncy by 18 db por octovo. A telluric tiltor 
ottenuotes all frequoncios bolow 0.125 HZ by 

Damping 

Calibration 

: Minimum damping is used for the high 
froquency voltoge Iovel odjustment. The 
domping for the FE meosurement is 
continuously selectable. 

:An internol 0.05 ohm * l . O X  resistor 
ollows precise colibration of the system 
under oll conditions. 

Instrument Noiro : 0.05% of rooding for Imv ond 011 higher 
voltoge Iovols. 0.2% of rooding for 100 
microvolt voltogo Iovol. 1 .O% of rooding 
for 10 microvolt voltage level. 

Operating Tomporaturo : -4OOC to +6OoC. 

Tomporaturo Drift :The voltage drift is less thon 2.0% ond 
the FE drift is loss thon 0.1 % over the 
ontiro operoting temperature ronge. 

Battorfor 

Car. 

: Any 12V to 27 DC power supply moy be 
u r d  Two 9V transistor radio bottcries 
connoctod in series will provide one 
month normal field operation (bottery 
drain is 4.5 mA). 

plostic. 
: Non-conductive. high impoct resistont 

Dimonrionr 

Woight 
: Withcover- 10x 13 x 22cm (4 x 5 I 9 in ) 

: 1.1 kg (2.5 Ib) including coveebotteries 
12 db per octove. and corrying strap. 

PHOENIX GEOPHYSICS LIMITED 
Geophysical bnrutt ini  and Contrrctinc instrument M8nufadum. Sale 8nd Lease. 

Hood Office: 200 Yorklond Blvd. Willowdolo. Ont.. Conodo M2J lR5. 1.1: (416) 493-6350 
310 - 885 Dunsmuir SI. Voncouvor. B.C.. Conodo V6C lN5. 701: (604) 684-2285 
4690 lronton St. Donvor. Colorodo. U.S.A. 80239. 1.1: (303) 373-0332 



;urvey Accessories 

U 

V 

Accessory Pocktock 

Rocoivor Transport Cos. : 

Stoko Eloctrodos 

Foil Eloctrodo Motoriol : 

Fiold Wro 

Coo Roo1 

Coo Rod Spool 

Spoodwindor 

Spoodwindor Spool 

Porous Pots 

Coppor Sulfoto 

Multlmotor 

fool Kit 

Radios 

Troppor Nolron 13 pockboord 
with pockrock. 

Aluminum, foom linod. 13 x 32 x 44 cm 
(5 x 13 x 17 in). 

Mild stool rods with hard toporod ond. 
1.6 cm (5/8 in) diomotor. 75 cm 
or 120 cm (30 or 48 in) long. 

Hoovy duty indurtriololuminum foil, 
0.0025 cm x 46 cm x 137 m (0.001 in x 
18 in x 450 f 1). 

Black. low friction. polyothyl~no plus 
nylon jacket. Four coppor plus throo stool 
strondr. Tonsilo rtrongth 40 kg (90 Ib). 
fotol rorirtonco 76 ohmhm (23 ohm/ 
1000 ft). Extornol diomolor 0.213 cm 
(0.083 in). 

Two r p o d  aluminum windor with 
pockrtropr. 35 x 40 x 50 cm 
(14x 16x20in). 

Copocity for 3000m (l0,OOO ft) of fiold wiro. 

Aluminum windor. 20 x 25 x 30 cm (8 x 10 x 12 in). 

Copocity for 600m (2000 ft) of fiold wiro. 

Plortic with porour osbOrtO~ bottom. Coiled coppor 
wiro mokorcontoct with roturotod coppor 
iulfoto solution. 

450g(1 Ib). 

Rorirtoncc. voltogcond current. 

Soldoring iron, wronchor. rcrowdrivorr. 

Tronrmittor-rocoivorr (3 wottr). 
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