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1.

INTRODUCTION 

Prospector R.A. Knappett of Eldorado, Ontario acquired a block of mining
o

claims In 1989, covering approximately 3.2 km , over a greenstone belt In 

the Willet Lake area that Includes an ultramafic Intrusion breccia which Is 

about 400 m by 750 m, (Lashbrooke, 1989). The mining property has since 

then varied In size and shape, according to the amount of exploration work 

submitted and accepted for assessment credit.

The ultramafic Intrusion was first located and reported by the author under 

the auspicies of Ontario Geological Survey mapping Project In 1975, who 

recommended the sill as a potential hostfor Asbestos and Cu N1 Pt Pd deposits. 

( Amukun, 1979).

During the 1992 season, a new claim block numbered 1195954, consisting of 14
2 400 m units (224 ha) was staked to enclose 2 adjacent units numbered TB --

1099671 and TB 1099667 (32 ha) currently still In good standing. The 

property now consists of a 4 unit square claim block totalling 256 ha.

Mr. Knappett contracted the author to evaluate the mineral economic potential 

of the property, and to carry out and supervise selected exploration programs. 

Field work was completed between September 28 to October 4, 1992, by a three 

man crew which was under the supervision of the author. This report summarises 

the results of that work, which Included Prospecting and Rock Sampling, Recon 

Geology, and VLF EM Survey.
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LOCATION, ACCESS, AND TOPOGRAPHY

The Knappett Prospect is located in Central Northwestern Ontario, 

Thunder Bay Mining Region, about 80 km northwest of Geraldton, or 

245 km northwest of the city of Thunder Bay (Figure 1). The 

property lies 6 km north of the abandoned community of Tashota 

along the northern line of the CNR trans-continental line, and 19 

km northeast of the village of Auden, which is also abandoned, and 

is similarly on the CNR line. The claims are situated just southeast 

of Dwight Lake (Upper Willet Lake).

Access is by gravel surfaced old logging roads to Auden and Willet 

and Toronto Lakes. The road to Auden is a northerly continuation of 

Provincial Hwy 801, and is alternatively accessed via the Kinghorn 

Road (Camp 58 Road), which branches northerly from Provincial Hwy 11 

at a point about 5 km east of the village of Jellicoe. The Auden Road 

extends to within about 6 km of the property at Willet Lake landing, 

however, it has not been maintained recently, and most of the bridges 

are damaged and in disrepair; travel along it is labourious, and 

requires cautious navigation by 4WD vehicles.

Waterways provide arduous boat access to within l km of the property 

via Willet and Dwight lakes.

Alternative access to the property is by charter aircraft from Jellicoe 

(70 km to the south). Geraldton, Thunder Bay, and in the winter, the
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property can be reached using skidoo routes and trails from the 

Tashota area to the south, which is an old gold producer.

The topography is typical of Precambrian terrain in that it has a 

maximum local relief not exceeding 30 m, and some outcrops which form 

low hills are interspersed with extensive black spruce swamp in low- 

lying terrain, and pine, spruce and poplar in some sandy glacial drift- 

covered areas. The vegetation growth appears to be about 30 years old, 

and may date to the time of the logging operations in this area at that 

time. The logging operation roads used at that time are reduced to 

bush roads and trails, particularly on the west half of the claim 

group.

PROPERTY STATUS

The property consists of two one-unit claims numbered TB 1099671 and

TB 1099667 totalling 32 ha, staked and kept in good standing since 1989,

surrounded by one 14-unit claim numbered 1195954, staked in 1992.

The prospect consists of a total of 16 units (256 ha). Figure 2, and

are registered in the name of R.A. Knappett of Eldorado, Ontario,

who is the sole owner.

MINING EXPLORATION ACTIVITY

The prospect area was partly covered by previous reconnaissance studies 

of Hopkins (1916 ; 1917), Gledhill (1925), and Kindle (1931), all for

TESSO INTERNATIONAL CONSULTING COMPANY
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4.

the Ontario Bureau of Mines (now Ontario Geological Survey).

Detailed mapping also for the Ontario Geological Survey was conducted

by the author (Amukun 1979) in 1975, who outlined the metavolcanic

trend, and recognized the ultramafic intrusive rocks in this area for

the first time. In addition, many of the lithologies outlined by the

detailed mapping of the Crescent Lake area (eastern half) immediately to

the west (Pye 1968), and the Tashota area immediately to the south

(Amukun 1977) extend into the claim group.

Following the initial outline and published description of the Willet

Lake ultramafic complex by the author in 1976, approximately 20 units

of claims were staked for the late Mr. Jack McAdam of McAdam and

Flannigan, who indicated interest in the asbestos potential of the

property. However, there is no record of subsequent exploration work

conducted for Mr. McAdam, and the ground remained dormant between

the late 1970s and early to late 1980s.

The area was staked for Mr. R.A. Knappett in 1989, in an apparent

interest for the copper - nickel potential of the asbestos-bearing,

serpentinized ultramafic complex, where analytical value of Q.55%

nickel was reported by the author in 1976 (Amukun, opit cit).

In October, 1989, a small portion of the property consisting of two

adjacent claims numbered TB 1099671 (still in good standing), and

TB 1099674 (re-staked in 1992) were examined for Mr. Knappett by R.L.

Lashbrook (Lashbrook, 1989). In his one day excursion along claim

lines, Lashbrook outlined three areas of interest including:

TESSO INTERNATIONAL CONSULTING COMPANY



1) An unusual serpentinized mafic to ultramafic breccia containing 

magnetite, pyrite and pyrrhotite (claim post l - TB 1099672),

2) A rusty, gossanous 20 by 100 foot zone containing upto 30%

pyrite and pyrrhotite which assayed Q.5% Cu, Q.06% Ni, and 40 ppb Au,

3) A weakly carbonated and sheared tuff zone upto 2 feet wide which 

contained pyrrhotite and pyrite to about 8%.

A favourable report by Mr. Lashbrook recommended S 165 000 in modest 

exploration program consisting of line cutting, geological mapping and 

prospecting. Magnetometer and Max-Min geophysical surveys,soil geo 

chemical survey, and additional staking to include the rest of the 

aerial extent of the ultramafic intrusion. 5000 feet of diamond 

drilling was also recommended.

H.C. Hood and Associates conducted prospecting, rock sampling, geo 

logical mapping and humus geochemical sampling on the property for 

Mr. Knappett between October 31 and November 5, 1990. This consulting 

firm obtained significant results including 0.26 % Ni in the peridotite 

intrusion ' highest copper values in humus results over samples along 

the north boundary of claim TB 1099671 in close proximity to the iron 

formation horizon in which chalcopyrite was located in 1989 and 1990; 

chalcopyrite fracture fillings within an iron formation horizon believed 

to be related to the ultramafic rocks; humus geochemical anomalies upto 

47 ppm Ni in close association with the ultramafic sill; regional 

geophysical data indicating an elongate series of magnetic and 

conductive EM anomalies that extend for about 0.5 km northwest of, 

2 km east-southeast of the limits of the property at that time; and
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a general outline of encouraging geologic environment for sulphide 

deposits related to ultramafic rocks, and modest nickel values within 

the ultramafic complex.

Dr. Hood also recommended additional exploration endeavour consisting 

of : 1) systematic examination of the entire 3 km apparent length of 

the ultramafic complex, 2) additional staking, 3) Line cutting, 

4) Magnetic and Electromagnetic surveys, 5) Detailed geological 

mapping, prospecting and rock sampling, 6) Humus geochemical sampling, 

and 7) Diamond drilling.

REGIONAL GEOLOGY

The property is located within an extensive, complex group of 

irregular, oblique-trending Archean rocks connecting the east-west 

trending Marshall Lake Group to the north, and the similar trending 

Beardmore-Geraldton Group to the south. All of these rocks belong to 

the Wabigoon Structural Belt of the Superior Province within the 

Canadian precambrian shield. 

The west boundary of the claim group occurs astride the contact between

granitic rocks of the Robinson Lake Stock, and unnamed mafic metavolcanic 

lava. The granitic rocks of the Deeds and Gzowski lake Stocks to the 

southeast and northeast respectively flank the area, whereas the 

basal portion of the Marshall Lake Group lies to the north, where it 

outcrops on the north shore of Willet lake, 5 km to the north of the 

property, see Figure 3.

TESSO INTERNATIONAL CONSULTING COMPANY
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Ontario Geological Survey 
Map 2415

WILLET LAKE
;THUNDBR BAY DISTRICT 

Scale 1:31,680 or l Inch to Vi Mile

AMUKUH
INTRUSIVE CONTACT

MARC AND ULTRAMAFIC 
INTRUSIVE ROCKS

4* Hornblende gabbro.
4b Diorite.
4c Serpentinite, peridotite, pyroxenite.
4d Biotite lamprophyre.
4e Hornblende lamprophyre.
41 Hornblendite dikes.
4g Amphibolite.

INTRUSIVE CONTACT

METAVOLCANICS AND 
HETASEDMENTSe

METASEDIMENTS

3a feldspathic wacke. 
3b Arkosic wacke. 

l * Calcareous mudstone. 
3d Pebble conglomerate, cobble con-

glomerate. 
3e Argillite, phyllite. 
3f Biotite   hornblende paragneiss. 
30 Garnetiferous metasediments. 
3h Staurolite-bearing schist, phyllite. 
3S Chert, ferruginous chert. 
3k Granrtized metasediments. 
 li Givphtmetnat,   n 
3n Siltstone.

Iron formation (Chert, magnetite, pyr 
rhotite, pyrite and associated country 
rocks).

INTERMEDIATE TO FELSIC META 
VOLCANICS

la Schistose metankanic.
Ib Pillowed flow.
Se Tuff, to-derf luff.
H Lapitt-tuff.
le Crystal tuff.
If Quartz porphyry.
lg Quartz feldspar porphyry.
f h Sericite schist
t] rBtsitfm
tk Tuff-breccia.
2m Pyrodaslic breccia.

MAFIC TO INTERMEDIATE META 
VOLCANICS

fa Amphibole schist, schistose and 
coarse-grained metanlcanics.d

l b Pillowed f low.
le Pillow breccia.
Id Porphyritic flow (feldspar pneno- 

crysts).
le Amygdaloidal, vesicular flows.
lg Gabbroic fkms.il
Ih Banded tuff, interflow tuff.
M Lapilli-Mf.
Ik Chlorite schist.

LBOBND

PHANEROZOIC
CENOZOIC* 

QUATERNARY 
RECENT 

Organic swamp deposits, alluvial de-

PLEISTOCENE

ester and outwash deposits, clay. silt. 
sand, and titt.

UNCONFORMITY

PRECAMBRIAN*
MIDDLE TO LATE PRECAMBRIAN 

MARC INTRUSIVE ROCKS

la Mcdium-to coarse-grained diabase. 
Tb fine-grained diabase. 
7c Porphyritic diabase.

INTRUSIVE CONTACT 

EARLY PRECAMBRIAN

FELSIC TO INTERMEDIATE 
INTRUSIVE ROCKS

ROBINSON AND GZOWSKI 
LAKE STOCKS

69 Biolile-hornblende quartz monzon 
ite. 

6b Hornblende-biotite quartz monzon 
ite.

tic Hornblende quartz monzonite. 
6d Biotite-hornblende granodiorite. 
Se Mafic xenolith*. 
6f Granitic tenoltths. 
6g Porphyritic rocks, 
6h foliated, sheared rocks. 
6j motile quartz monzonite. 
6* Quartz diorite. 
em Aplite, pegmatite, granitic dike.

INTRUSIVE CONTACT 

DEEDS LAKE STOCK

5a Biotite-hornblende syenodiorite. 
56 HornUende^Hotite syenodiorite. 
Se Hornblende monzonite, syenodio 

rite.
Sd Quartz fiorite, trondhjemite. 
5e Mafic xenolHhs. 
51 Porphyritic rocks. 
Sg Foliated, sheared neks. 
Wi Diorite. 
9 Biotite monzonite, syenodiorite.
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The Knappett Prospect consists of an ultramafic breccia complex 

intruded within mafic metavolcanic lava of variable structure and 

texture r but which are largely pillowed flow units separated by 

narrow interflow tuff layers. A northwest-southeast trending narrow 

felsic to intermediate metavolcanic unit suggests regional local 

trends of the rocks of the property.

The Ontario Geological Survey/Aerodat aeromagnetic/electromagnetic 

survey flown in 1989 suggests that the ultramafic sill trends east- 

southeast for a strike length of 3 km, from the edge of the western 

boundary of the property to Morgan Lake, and is approximately 0.6 km 

wide. The magnetic anomalies are probably indicative of the ultramafic 

and associated ferruginous cherty exhalites within the enclosing mafic 

lava.

The inferred strike length of the ultramafic complex appears to be 

partially procured by the Knappett property, and that additional 

staking is warranted to cover the remaining strike length of it.

1992 OPAP PROGRAM 

GEOLOGICAL PROSPECTING AND ROCK SAMPLING

Semi-detailed Reconnaissance Prospecting, Rock Sampling and Geologic 

Mapping supervised by author was conducted along the external claim 

lines of the entire block, along the inj.ernai claim lines of the old 

claim units, and along four flagged lines constructed for VLF - EM

surveying, see Figure 4.

TESSO INTERNATIONAL CONSULTING COMPANY
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 A total of 11 selected grab samples were collected and analysed 

as indicated in Table 1. Sample descriptions and assay certificates 

are included in Table 2 and Table 1.

The reconnaissance geological mapping confirmed that the predominant 

rock types consist of an assortment of mafic volcanic lava, and 

associated interflow tuffs with exhalites and iron formations, 

intruded by a sill (?) of serpentinized peridotite. The ultramafic 

complex is exposed in several outcrops that trend northwest-southeast 

and is in addition composed of serpentinite, peridotite, pyroxenite 

and amphibolite, all of which contain trace amounts of pyrite, 

pyrrhotite, magnetite and asbestos.

Excellent examples of exhalative chert and iron formation is located on 

Line 2 at 18 -l- 00 S; Line l at 42 -t- 50 S; and that of the ultramafic 

on Line 2 at 2 * 00 S; and Line 3 -i- 50 at 49 * 00 S. Interflow units 

are exposed at line 2 and 41 * 00 S.

Asbestos - bearing Ni - Cu mineralization within serpentinized 

peridotite originally reported during the OGS detailed mapping of 1975 

has not been relocated to date, but a mafic to ultramafic sample 

collected from Line 3 -i- 50 at 49 -i- 00 S (Sample t 17887, Table l and 2) 

returned assay values of 1.25 % Cu and 0.1 * Ni, 25 ppb Au, and less 

than 15 and 10 ppb Pt and Pd respectively.

TESSO INTERNATIONAL CONSULTING COMPANY



VLF-EM SURVEY

The limited 1992 Exploration Program included a VLF-EM reconnaissance 

survey which was conducted between September 30 and October 3, 1992 

to determine if grid-scale VLF-EM surveying (an economical EM survey) 

could be utilized to define conductive zones undetected by the 1989 

OGS/Aerodat Airborne Survey.

The results of this survey indicate definite subtle conductive zones 

which may and may not have been detected by the previous airborne 

survey, and that it is an effective, economical method that can be 

utilized in the next stage of exploration.

METHODOF SURVEY

The survey was conducted by Mr. Richard MacAdam of Beardmore, with the 

assisstance of Mr. Leroy Clarke, also of Beardmore, along 4 north-south 

flagged lines constructed by pace and compass control. 

NAA Transmitting Station in Cutler, Maine, USA was usedfor the survey 

along established and flagged intervals, using Geonics EM-16 VLF 

Instrument. The specifications and principles of operation of this 

instrument are included in Appendix l of this report. 

Topographic profiling to determine estimated elevation changes, as 

well as notations of the dip. angle (in-phase) and quadrature (out-of 

phase) readings were recorded at 100-foot stations, using standard 

VLF procedure.

TESSO INTERNATIONAL CONSULTING COMPANY
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RESULTS

The field data was prepared in the field and field notes were 

interpreted and plotted by Mr. P. Lassila of Beardmore and Ajax,and 

are presented in Figure 5 (back pocket).

The conductors vary from modest strength (dip angle) to extremely 

strong, with well-defined related quadrature respvonses, suggesting 

that conductivity is related to conductive material mass as opposed 

to lithologic fracture conductivity, which generally indicate very 

weak quadrature responses, relative to dip to dip angle responses. 

An important aspect of several conductors is that they are bedrock- 

related and occur in higher ground areas which can be examined further 

by surface trenching, or mechanical stripping which can utilize old 

timber logging roads. Those areas which are recommended for mechanical 

stripping or trenching are listed in Table 2 following.

SUMMARY OF VLF RESULTS

The subcrop reflects many VLF-EM conductors with well-defined

responses in both the dip angle (in-phase) and quadrature (out-of-phase)

mode. The conductive zones in higher ground are related to bedrock

conductivity, but many of the conductive zones in the swampy and low

ground areas may represent noisy overburden overprints.

Although the traverse line interval separation is too wide to allow

definitive determination of the orientation of the conductive zones

TESSO INTERNATIONAL CONSULTING COMPANY
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the overall impression is the existence of generally short (less than 

500 feet) subparallel, multiple, east-trending zones, that are 

targets of further exploration.

CONCLUSION

The 1992 Exploration is limited by the insufficient budget granted by 

the OPAP Grant, but the Prospect merrits additional exploration work 

which is summarized in the following section. 

The economic mineral potential of the property is as follows:

1) The east-southeast trending mafic metavolcanic rocks and associated 

interflow tuffs, iron formation and exhalites are prospective for 

volcanogenic massive sulphide&CVHS) of Cu Ni Pb Znand precious metals 

(Au Pt Pd). Indications of chalcopyrite mineralization in fracture 

fillings and in sheared and weakly carbonatized zones within interflow 

are numerous. An assay result of 1.25 % Cu was returned from one of 

the samples collected.

2) The serpentized peridotite sill (?) intruded into the metavolcanic 

rocks is a potential host of Cu Ni Pt Pd and Diamond (?). This

intrusion is untested, and its outline is defined by ABEM-MAG Survey 

of Aerodat/OGS carried out in 1989, which indicates dimensions of 

400 m by 750 m hitherto not thoroughly surveyed, and not completely 

staked.

3) Several bedrock conductive zones have been outlined by the survey 

utilizing Geonics EM-16 instrument. The numerous input conductors by 

the OGS/Aerodat Airborne Survey and confirmed by this grid survey 

TESSO INTERNATIONAL CONSULTING COMPANY
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probably correspond to economic sulphide-rich areas.

4) Work to date has been based on wider-spaced lines, consquently

detailed, refined definition of the conductive zones is not adequate.

RECOMHEDATIONS

Further exploration work is justified and recommended because of the 

following observations:

1) Further exploration is justified and recommended because the property 

has not previously been investigated by a systematic program of the 

the conventional grass-roots surveys which include line cutting, 

grid geophysical surveys of magnetometer and electromagnetic surveys, 

geological mapping ana prospecting, and humus geochemical sampling.

2) Detailed follow-up of the coincident geological/geophysical/geo- 

chemical data should be carried out.

3) Possitive results of the geological, geophysical, and geochemical 

surveys should be drilled to ultimately determine the realistic 

potential of the Prospect.

4) Closer line spacing is recommended to refine the definition of 

the VLF-EH zones. This method of refinement should include mechanical 

means of . - mechanical trenching and stripping, 

which is probably the least costly, but most effective means of 

evaluating the bedrock-related conductive zones.

TESSO INTERNATIONAL CONSULTING COMPANY
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TABLE 2: AREAS RECOMMENDED FOR MECHANICAL STRIPPING

No. Line Line Cor-Ordinates

1 l 10 * 00 S

l 12 ++00 S

36 * 40 S 

42 4- 50 S

2 2 29 * 00 S

17 + 50 S 

14 * 05 S

i

3 3 27 4- 50 S

22 + 50 S

22 + 50 S

13 + 25 S

5 + 50 S

00 S to 10 * 00 S

AS MAY BE WARRANTED

TESSO INTERNATIONAL CONSULTING COMPANY



TABLE 3:

12B.

SUGGESTED EXPLORATION PROGRAM AND BUDGET

PHASE l

STAKING l km claim block 

consisting of 16 units 

$100/unit.

l 600

l claim block consisting 

of 8 units 6 SlOO/unit

800

LINE-CUTTING 36 km 6250/km (Wing Lines) 9 000 

6.4 km eS350Xkra (Base/Tie 2 240 

Lines)

GEOLOGY AND PROSPECTING 20 days mapping i S600Xday 12 000 

20 days prospecting @ $200/da 4 000 

100 samples @ S20Xsample 2 000 

Travel l 500

GEOPHYSICS 34 km Mag 6 $200/km 

34 km EM 6 $200/km

6 800

6 800

MECHANICAL STRIPPING

TOTAL PHASE l

100 hrs (Dozer) @ 535/hr 3 500 

100 hrs (Operator) e$25/hr 2 500

52 740

TESSO INTERNATIONAL CONSULTING COMPANY



PHASE 2

12B (cont)

GEOPHYSICS 34 km Max-Min @ $350/km 9 11 900

DIAMOND DRILLING

TOTAL PHASE 2

5 000 feet e $30/ft 

10% contingencies

150 000

15 OOP

176 900

TESSO INTERNATIONAL CONSULTING COMPANY
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APPENDIX1 - PERSONNEL 

PROJECT MANAGEMENT AND SUPERVISION
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FIELD WORK:

Frank Houghton, Beardmore, Ontario: Prospecting

Rick MeAdam, Beardmore, Ontario: VLF Survey/Prospecting

Leroy Clarke, Beardmore, Ontario:VLF Survey/ "

Sam Amukun, Agincourt, Ontario:Recon Geology 4 Supervision

REPORT PREPARATION:

Pentti Lassila, Beardmore/Ajax, Ontario: VLF Report/Map 

Sam Amukun, Agincourt, Ontario

QUALIFICATION AND CAREER SUMMARIES OF THE AUTHORS 

SAMUEL (SAM) E. AMUKUN BSc, MSc, MCIM, FGAC

Mr Amukun has been a geologist in Canada since 1966, and in Ontario 
since 1971. He has over 20 years of experience in mineral exploration.

His Industry experience includes employment with Falconbridge Inc., 
Noranda Exploration Company Ltd., and Urangesellschaft Canada Ltd. 
Mr Amukun also worked for Ontario Geological Survey for 7 years.

Mr Amukun holds a BSc (Hons Geol) from Colgate University in New York 
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APPENDIX l (Cont.)

QUALIFICATION AND CAREER SUMMARIES OF THE AUTHORS (Cont.)

(1966), and an MSc (Economic Geology) from The University of Manitoba 
in Winnipeg.

PENTTI LASSILA BSc

Mr Lassila is a graduate of Brock University (BSc), and has over 
twenty years experience in mineral exploration'with several.major firms 
including Hudsons Bay Mining.

He has also several years of experience in VLF-EM procedures as 
well as other modes of geophysical surveying.
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APPENDIX 2 

SAMPLE DESCRIPTIONS

m

SAMPLE NUMBER DESCRIPTION LOCATION

17887 Mafic-ultramafic intrusive rock, massive L3+50 4900S 

and laced with S-10% po,cpy.

17888 Cherty, banded and rusty exhalite Li 4250S 

with 2-3% finegrained py and pyrrhotite.

17889 Banded interflow tuff with li pyrite. Li 2200S

17890 Feldspathic rusty and banded interflow L2 4200S 

tuff or volcaniclastic, with 2% pyrite.

17891 Moderately magnetic intermediate meta- L2 2950S 

volcanic with S-7% pyrite-pyrrhotite.

17892 Dark grey magnetic serpentinized perido- L2 2700S 

tite. Contains W very fine dissem. of po.

17893 Banded interflow tuff with 2-3% pyrite. L3 4500S/375W

TESSO INTERNATIONAL CONSULTING COMPANY
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17894 Ferruginous cherty exhalite with 3% L3 900S 

disseminated pyrite. Minor 3 mm stringers 

of pyrite are also observed.

17895 Porphyritic, magnetic and hybrid ultra- L4 4300S 

mafic rock with 3-4% finely disseminated 

pyrite and pyrrhotite.

17896 Non-magnetic rusty quartzo-feldspathic L4 4300S 

interflow tuff.

17897 Serpentinized peridotite breccia, contains L4 4400S 

2% pyrrhotite-pyrite.

TESSO INTERNATIONAL CONSULTING COMPANY
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APPENDIX 3

ASSAY CERTIFICATES AND RESULTS
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ACCURASSAY LABS
A DIVISION OF ASSAY LABORATORY SERVICES INC.

1070 LITHIUM DRIVE. UNIT 2
THUNDER BAY. ONTARIO P7B 6G3

(807)623*448 FAX 6234820

Mr. Sa* Amukun
44 Shootfield Crescent
Agincourt, ON
MIS 4E2

Attn: Mr. Amukun 
Job: 924753T

4-Nov-92

Page: l 
Status: Final

Project:
Received: 19-Oct-92

Rock S les

Sample

17887
17888
17889
17890
17891
17892
17893
17894
17895
17896
17897

Gold 
ppb

25
9
9
6

15
12
13
10
7

22
18

Platinum 
ppb

Palladium 
ppb

Copper 
ppm

MOOOO

Nickel 
ppm

1000

19 2800

58 1400



ACCURASSAY LABS
A DIVISION OF ASSAY LABORATORY SERVICES INC.

1070 LITHIUM DRIVE. UNIT 2
THUNDER BAY. ONTARIO P7B 6G3

(807)6236448 FAX 6236820

Page:

Amukun, Mr. Sam 
44 Shootfield Crescent 
Agincourt, Ontario 
MIS 4E2

November 1O

Work Order # : 9248O2 
Project s

92

SAMPLE NUMBERS 
Accurassay Customer

Platinum Palladium 
ppb ppb

1
2
2

17892
17895
17895

K 10
Check



A6

ACCURASSAY LABS
A DIVISION OF ASSAY LABORATORY SERVICES INC.

1070 LITHIUM DRIVE. UNIT 2
THUNDER BAY. ONTARIO P7B 6G3

(607)6234448 FAX 6234820

Mr. Sam Amukun 26-Nov-92
44 Shootfield Crescent
Agincourt, ON Page: i
MIS 4E2 Status: Final

Attn: Mr. Amukun Project:
Job: 924838 Received: 2O-Nov-92

Copper Platinum Palladium
Sample * ppb ppb

17887 1.25 <lS

Approved
Chris Bever 
Geochemical Supervisor
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APPENDIX 4

VLF-EM16 SURVEY METHODS 

SPECIFICATIONS

Measured Quantity: ' In-phase and quadrature phase components of

vertical magnetic field as a percentage of 

horizontal primary field. (i.e. tangent of 

the tilt angle and ellipticity).

Sensitivity: In-phase :* 1501

Quad-phase:* 401

Resolution:   11

Output: Nulling by audio tone. In-phase indication

from mechanical inclinometer and quad-phase 

from a graduated dial.

Operating Frequency: 15-25 kHz VLF Radio Band. Station selection

done by means of plug-in units.

Operator Controls: On/Off switch, battery test push button,

station selector switch, audio volume control.
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Power Supply: 6 disposable 'AA* battery cells. 

Dimensions: 42 x 14 x 9 cm

Weight: Instrument - 1.6 kg

Shipping - 4.5 kg

PRINCIPLES OF OPERATION

The VLF-transmitting stations operating for communications wth 

submarines have a vertical antenna. The Antenna current is thus 

vertical, creating a concentric horizontal magnetic field around 

them. When these magnetic fields meet conductive bodies in the 

ground, there will be secondary fields radiating from these 

bodies. This equipment measures the vertical components of these 

secondary fields.

The EM16 is simply a sensitive receiver covering the frequency 

band of the VLF-transmitting stations with means of measuring 

the vertical field components.

The receiver has two inputs, with two receiving coils built into 

the instrument. One coil has normally vertical axis, and the 

other is horizantal.

The signal from one of the coils (vertical axis) is first minimized

by tilting the instrument. The tilt-angle is calibrated in 
TESSO INTERNATIONAL CONSULTING COMPANY
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percentage. The remaining signal in this coil is finally balanced

out by a measured percentage of a signal from the other coil, 

after being shifter 

the primary field.

after being shifted by 90 . This coil is normally parallel to

Thus, if the secondary signals are small compared to the primary 

horizontal field, the mechanical tilt-angle is an accurate measure 

of the vertical real-component, and the compensation 1/2-signal 

from the horizontal coil is a measure of the quadrature vertical 

signal.

SELECTION OF THE STATION

The magnetic lines from the station are at right angles to the 

direction of the station. One must always select a station which 

gives the field approximately at right angles to the main strike 

of the conductive ore deposits or geological structure of the 

area one is working on. In other words, the strike of geology 

should point to the transmitter. However,   45 variations are 

tolerable in practice.

Tuning of the EH16 to the proper transmitting station is done by 

means of plug-in units inside the receiver. The instrument takes 

two selector-units (crystals) simultaneously. A switch is provided 

for quick switching between these two stations.

TESSO INTERNATIONAL CONSULTING COMPANY
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To change a plug-in unit, open the cover on top of the instrument, 

and insert the proper plug. Close the cover and set the selector 

switch to the desired plug-in.

The most commonly used VLF Transmitters in North America:

STATION LOCATION FREQUENCY (kHz) CO-ORDINATES

NAA Cutler, Maine 17.8 67W17-44N39

NLK Seattle, Wash 18.6 121W55-48N12

NSS Annapolis. Mar 21.4 76H27-38N59

FIELD PROCEDURE

Before starting the survey, turn the instrument sideways, until 

the signal is minimum, indicating that the magnetic field isat 

right angles to the receiving coil inside the handle, and that 

the instrument is pointing towards the station.

To take readings, first orientate the reference coil in the lower 

end of the handle along the magnetic lines. Swing the instrument 

back and forth for minimum sound intensity in the speaker. 

Use the volume control to set the sound level for comfortable 

listening. Then use your left hand to adjust the quadrature 

component dial on the front left corner of the .

TESSO INTERNATIONAL CONSULTING COMPANY



A13

instrument to further minimize the sound. After finding the 

minimum signal strength on both adjustments, read the inclinometer 

by looking into the small lens. Also, mark down the quadrature 

reading.

While travelling to the next location, you can keep the instrument 

in operation. If fast changes in the readings occur, you may take 

extra stations to pinpoint the anomaly accurately.

The dials inside the inclinometer are calibrated in positive 

and negative percentages. If the instrument is facing 180 

from the original direction of travel, the polarities of the 

readings are reversed. It is advisable therefore to take the 

readings always facing the same direction in the same area, even 

when traversing in opposite direction along the line.

The lower end of the handle, will as a rule, point towards the 

conductor. The instrument is so calibrated that when approaching 

the conductor, the angles are positive in the in-phase component. 

Turn always in the same direction for readings and mark all this 

information on notes, maps, etc.

In the inclinometer dials, the right-hand scale is the in-phase 

percentage. This percentage is in fact the tangent of the dip 

angle. To compute the dip angle, simply take the arc-tangent

TESSO INTERNATIONAL CONSULTING COMPANY
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of the percentage reading divided by 100, and use the conversion 

graph.

The left-hand scale is the secant of the slope of the ground 

surface (Topography). It can be used to "calculate" the distance 

to the next station along the slope of the terrain ( topographic 

profile).

PLOTTING THE RESULTS

For easy interpretation of the results, it is recommended to

plot actual curves directly on the survey line map, using suitable

scales for the percentage readings.

The horizontal scale should be the same as the existing maps on 

the property for convenience in correlation.

A simple data manipulation of the VLF-EM field data for easy 

interpretation of the results is attained by plotting the actual 

curves directly on the survey line map using suitable scales for 

the percentage readings. The horizontal scale should be the same 

as that on the other available maps.

Alternatively, a more convenient method for presenting this data 

is by use of the "Fraser Filtering Technique", which transforms 

the zero-crossings into peaks, by means of a simple numerical 

filtering technique, and contouring the result.

Specifications of the GEONICS VLF-EM 16 Instrument are listed on the 

TESSO INTERNATIONAL CONSULTING COMPANY
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Accompanying Figure 5 (Back Pocket)

TESSO INTERNATIONAL CONSULTING COMPANY
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