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SUMMARY 

This report summarizes the work done on the Lingman Lake Project of 

Agassiz Resources Inc. during the 1987 field season and the 

conclusions reached and recommendations as to how to approach the next 

phase of exploration. 

The 41,114 feet of diamond drilling completed in 1987 coupled with 

36,551 feet of surface and 9,796 feet of underground diamond drilling 

completed in the 1940's have upgraded ore reserves from 373,699 tons 

measured to 473,428 tons measured, 374,232 tons inferred to 466,057 

tons inferred and 539291 tons indicated to 788,898 tons indicated. 

Discounted cash flow studies show that if the inferred and indicated 

reserves can be upgraded to measured then rates of return may range 

from 10.5 to 18.5X. 



INTRODUCTION 

Llngman Lake lies near the Ontario - Manitoba border between Red 

Sucker Lake, Manitoba and Sachigo Lake. Ontario. More precisely this 

is 93-54'19" West Longitude and 53-52'l" North Latitude and is covered 

by the NTS Map 53F/14 Seeber Lake. Wl.ile the 1987 diamond drilling 

program was serviced by air from Pickle Lake, Ontaio, 200 air miles to 

the south, the old winter road from Red Sucker Lake, Manitoba is being 

re-established at the present time. 

PREVIOUS WORK 

The first serious work done on the property was completed after World 

War II in the late 1940»8 by Lingman Lake Gold Mines Ltd. This work 

consisted of 36.551 feet of surface diamond drilling in 76 holes and 

the sinking of a 430 foot shaft with 3,274 feet of drifting, 822 feet 

of cross-cutting and 440 feet of raising on the 150, 275 and 400 foot 

levels. In addition 9,796 feet of underground diamond drilling in 120 

holes was done at that time. Reserves were reported to be 148,000 

tons grading 0.41 oz/ton gold. 

In 1973 five diamond drill holes were drilled, however, this author 

has not seen any logs for four of the holes and the one log submitted 

is not considered reliable inasmuch as the location is not correct. 

In 1986-87 James Wade Engineering Ltd. was engaged to prepare a 

prefeasibility study for Massive Energy Limited. Ore reserves were 

recalculated by G.R. O'Gorman, P.Eng. to nominally the 600 foot level 

using a cut-off grade of 0.1 oz/ton gold across a mining width of 5 

feet with assays greater than 1 oz/ton cut to 1 oz/ton. In this 

manner the reserves calculated were 798,000 tons grading 0.26 oz/ton 

«old in the proven and probable categories with an additional 672,000 
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I tons of 0.25 oz/ton gold material in the possible or indicated 
category, 

I 
I In 1987 Agassiz Resources Inc. engaged Durham Geological Services 

Inc. to conduct a surface diamond drilling program on the Lingman Lake 

I property. Most of the drilling was done on three claims, PA 6130, PA 

6132 and PA 6134. Some drilling was done on the Roman Property to the 

east, however, results were not encouraging. 

H Geological mapping and ground geophysical {magnetometer, VLF. EM and 

IP/resistivity) surveys were completed during the summer of 1987. A 

I new zone at about 12,300 north was discovered using IP, however, only 

two holes have intersected it to date so it remains to be tested. 

The general geology prepared at the end of the 1987 field season 

follows. Thin sections have not been received for examination so'as to 

prepare a more comprehensive description of the individual rock iUnits. 
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SUMMARY OF GBOLOQY ON THE TWIN GOLD PROJECT, LINQMAN LAKE, ONTARIO 

The Twin Gold property is comprised of 21 patented mining claims in 
the Kenora Red Lake Mining Division of Ontario. 

The property is approximately 200 air miles north northwest of Pickle 
Lake, Ontario. Access at the present time is by float or ski 
equipped aircraft or helicopter. Larger aircraft may land at 
airports at Sachigo Lake, Ontario or Red Sucker Lake, Manitoba, both 
locations some 25 miles east and west of Lingman Lake respectively. 

The rocks underlying the Twin Gold property are Archean 
metasedimentary clastic and chemical units and metavolcahic flows and 
pyroclastic units ranging from ultramafic and mafic with lesser 
intermediate units. Felsic metavolcanic units were not encountered. 
Cutting the metasedimentary and metavolcanic units are a series of 
felsic to intermediate sills and dikes at a low angle to the regional 
foliation which is nearly east-west and dips steeply to the south. 
The northern most 5 claims are bisected by the contact between the 
greenstone belt rocks and the surrounding Sachigo Lake batholith 
which is felsic in composition, probably granodiorite to tonalité. 
All rock units have been cut by a north trending diabase dike of Late 
Archean to Proterozoic age. 

To date the only known gold mineralization has been located on the 
ground underlying three claims; PA 6134, PA 6132 and PA 6130. The 
most encouraging zones are those on claim PA 6132 where uultiple 
zones occur and appear open to depth. 

A 400 foot deep shaft is located on claim PA 6132 and drifting has 
been done in the 1940's on three levels; 150 foot level, 275 foot 
level and the 400 foot level. Diamond drilling has been done from all 
three levels with room for further diamond drilling on the 275 and 
400 levels. 

The rocks underlying the above mentioned claims and hosting the 
mineralization are a series of komatiitic <ultramafic) and »afic 
(both magnesium and lesser iron tholeiitic basalts) flows and lesser 
pyroclastics. The flows are both massive and pillowed which indicate 
submarine deposition. Whole rock analyses of selected surface 
samples and diamond drill core has confirmed this olasaification. 
The high magnesium content of these rocks also is indicative of the 
basal sequence of volcanism which is also the case at Timmins and Red 
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gold is rare {only three caees in the 1987 drilling). There may be 
pipes developed where the intersection of subparallel and conjugate 
Bets of shears occur. These zones could provide stopes of increased 
tonnage. The felsic dikes and sills that have also penetrated the 
shear zones do not appear to be mineralized and where they are the 
mineralization appears to be along the contact between the intrusion 
and the host rock. There does appear to be n spacial relationship 
between the mineralized zones and the intruding felsic sills and 
dikes. 

Prelininary stripping of the surface exposures revealed much 
information toward unravelling the structural picture and more of 
this work is recommended once more favorable weather arrives. In the 
meantime more surface diamond drilling should be undertaken to 
further define the zones and help upgrade the tonnage and grade 
picture on the property. A prelininary tonnage and grade calculation 
will be made once all assay results have been received and some 
discounted cash flow calculations will be made at that time to assist 
in determining what will be needed to make the project economic. 

While the Twin Gold project was uriderway 17 patented mining claims 
east of the Twin Gold property owned by the Roman Corporation were 
also examined. Geological mapping and geophysical surveying 
delineated several targets to test by diamond drilling. Seven holes 
totalling 3,892 feet were put down without economic values being 
encountered. Several more targets are worthy of testing just to make 
sure all possibilities are exhausted. 

Regional geophysical data appear to indicate that the intersection of 
two lineaments occurs on the Twin Gold property in the vicinity of 
the economic zones and it is the author's opinion that any economic 
values if encountered away from this area will not be significant. 

Sincerely, 

R.P. Bowen, P.Eng. 
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T W I N G O L D L K G E N O 

Two additional categories have been added to the geological column to 
facilitate modern terminology. 

LATE TO MIDDLE ARCHBAN 

10 Diabase Dike 

ARCHBAN 

9 Feleic Plutonic Rocks 
a Granite to tonalité 
b Granite feldspar porphyry 

8 Mafic Plutonic Rocks 
a Gabbro 
b Diorite 

NOTE! None of these units were identified in the field or in drill 
core. It is most likely that medium to coarse grained units are the 
result of metamorphism or are thick fJows and possibly synvolcanic 
sills and dikes. 

Î Felsic Hypabyssal Rocks 
a Tonalité quartz feldspar porphyry 
b Monzonite feldspar porphyry 
c Aplite 

NOTE! These units may or may not be related to the batholithic 
complex north or the property. 

6 Clastic Metasedimentary Rocks 
a Mudstone 
b Arenite (sandstone) 

5 Chemical Metasedimentary Rochs 
a Oxide affinity iron rich rocks 
b Sulfide affinity iron rich rocks 
c Graphitic units 

4 Felsic Metavolcanic Rocks 
a Rhyolite flows 
b Rhyolite tuff 
c Rhyolite lapilli tuff 
d Rhyolite volcanic breccia 

3 Intermediate Metavolcanic Rocks 
a Andesite flows 
b Andesite porphyry 
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Mafic Metavolcanic Rocks 
a Massive basalt flows 
b Pillowed basalt flows 
c Medium grained recrystal1ized mafic flows 
a Vesicular mafic flows 
e Amygdaloidal mafic flows 
f Mafic interflow sediment 
« Mafic tuff 
h Coarse grained basalt f l o w 
i Mafic feldspar porphyry (Leopard Rock) 

Komatiitic Metavolcanic Rocks 
a Talc-carbonate schist - Komatiitic flow 

Spinifex textured komatiitic metavolcanic flow 
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The diamond drilling program was conducted by Norex Drilling Ltd. and 

consisted of 41,114 feet of BQ core in 76 holes. The purpose of this 

phase of drilling was to provide substantiating information between 

the widely spaced 1940 ' 8 drilling and to upgrade previously defined 

reserve categories. For the most part this program was a succees and 

ore rerves have been upgraded to: 

Category Ore - tons Grade - oz/t Waste - ton 

Measured 473,428.3 0.249 470,568.3 

Inferred 466,057.4 0.232 620,253.0 

Indicated 788,898.4 0.243 1,263,657.8 

Measured + 939,485.7 0.240 1,090,821.3 
Inferred 

Measures + 1,728,384.1 0,241 2,354,479.1 
Inferred + 
Indicated 

These calculations are based on an eifîia foot mining width and in some 

areas the ore zones are considernbly narrower than five feet. 

Selective mining using shrinkage stoj>e methods may permit mining even 

narrower than five feet, however, with the cross-cutting, raising, and 

other development work the waste calculations do provide an indication 

of the tonnage of rock that may h ^ e to be moved. Some of the zones 

delineated and shown on the map in the back pocket may not be able to 

be profitably mined by themselves but only in conjunction with 

adjacent stronger zones. 



The increases in reserves due to the 1987 drilling sre 99,829 tons in 

the measured or proven category, 91,826 tons in the Inferred or 

probable category and 441,261 tons In the Indicated or poesiMe 

category. These ne„ tonnages have been used in the creation of 
discounted cash flow sheets. 

DISCOUNTED CASH FLOW SHEETS 
« 

The January 1988 issue of the "Northern Miner Magazine" gave a survey 

of 32 .ines scheduled to come on stream in 1987. O f these there were 

three; Ketza River. Yukon, Golden Bear. Northern British Columbia and 

Puffy Lake. Manitoba that approached Lingman Lake in si.e and 

remotness. Capital costs ranged from $18,000,000 to $36,000,000, with 

operating costs between $36 and $98/ton and mills between 400 and 1000. 
tons per day. 

The scenarios presented will be those using: 

« " - - i » » cost and the 

anrïh^fr:?^ l ^ ^ t ^ ^ / X T Z o - ^ t i n g cost 

3 

4, 

5. 

Even though only a 0.200 oz/ton grade of gold was used and a 

substantially wide mining width was used it may readily be ascertained 

that the reserve figures in the inferred and indicated must be 

upgraded to the measured category if this operation is to become 



economically viable. Discounted canli flow eheetB are in the appendix 

along with intersections. 

CONCLUSIONS AND RBCOMMBNDATIONS 

The first attempt to upgrade ore rcBerves should be to complete at 

least 50,000 feet of surface diamond drilling. Most of this drilling 

should be concentrated between lines 12,400 east and 13,400 east where 

previous drilling was very widely spaced. There is some additional 

surface drilling to be done between Jines 11,700 east and 12,000 east. 

This drilling is all east of the north-trending diabase dike that cuts 

the ore zones. West of the dike the West 12,400 North Zone deserves 

additional drilling to upgrade reserve categories. 

In addition to the surface and preferrably in conjunction with it 

should be an underground diamond driJling program of at least 15,000 

feet concentrated on the 275 and 400 foot levels. This program will 

help provide fill-in data to upgrade ore reserves and provide access 

to extend the depth of the mineralized zones without having to drill 

all the way from surface. It should be noted that this footage should 

not be used as testing for wallrock stability. Wall rock stability 

testing should be a separate program. It is most essential that 

surface and underground drilling bo closely coordinated and not 

separated into separate bailiwicks of operational control otherwise 

targets will be missed or duplicated. The same group of core loggers 

should be assigned to log both programs inorder that continuity in 

terminology and quality be maintained. 
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Depletion 

I l Taxable Iscoie 4428021.31 Net E i m l n l i 2214010.66 Net larnltis 2214010.(6 

m Taxable Incoie 
NSR 20286000.00 Depreciation 576621< . ( 9 m Taxable Incoie 4428021.31 NE/NSR .11 CASB FLOV 7980229.34 1 Iticoie Taxes 2214010.66 

7980229.34 

Net Earginis 2214010.66 Net EartiBis 2214010.66 Total Investient 30787200.00 
. f HSR 

Total iBvestieit 30787200.00 Cash Flow 7980229.34 . f HSR 20286000.00 NE/TI .07 Cash Pa;out TI/CF ).«( 
" TPIIJ I Ï V M I J M I 3P7Î72PP.P0 

.07 Cash Pa;out TI/CF 

NSS/TI .(6 RATR or SBTUEN P/A 1.00 



M S C O U N T I D CâSii rio* SBBEADSRBBT roe PEOJECT A C A S S I I RESOURCRS - T Ï I I I COLD DATE Î Feb. mi 
m mnm 
Ke»«ured 
Inferrtd 
iBdictted 

T o U l 
ïaste 
Diltitioi I 

Total Kill Ore 

ORE GRADE 
KRTAL 

Reidi 
Recover; 
Tleld 
Price 

«etil Value 
Total Tield Value 

OPERATIHG COSTS 
Kine Developient 
nine Operationi 
Kill Operations 
Kaintenance 
Adiinittrative 
Serricei 

Total Coït/Ton 

PRODUCTION 
Tons Ore/Daj 
Ton» Vaste/Dsj 
Day! *orked/Teir 
Concentrate/Day 
Concentrate/Tear 
Tona Ore/Tear 
Kine Life 

FIKALCIAL TIELD 
Total Tield Value 
Tond Killed/Tear 

Annual Sales 

NET SHELTER RETURN 
Annual Sales 
Sielter Ckarges 
Shipping Chartes 
Prod. Adval. Chg. 

KSR 

N8R 
Total Cost/Tear 

Pre Til Incoie 

Pre Tax Incoie 
Depletion 

Taxable lacoie 

Taxable Incoie 
iBcoie Taiei 

Xet lariinfi 

KSR 
fota/ fflreiliest 

m i L 

OPEN PIT 

.00 

U t l t t t t t t t l l l t l l t 
. 0 0 

COLD (Au) 
. 2 0 

S8.00 
.10 

5J5.00 
l U . T O 

UNDERGROUND 
<T3«8.J0 
^{(OSI.IO 

0 . 0 0 
S39<8$.T0 

ZJSUTS.IO 
10.00 

K S S J f . l ) 

TOTAL ORE 
<7Î<2«.Î0 
1((0S?.10 

.00 
SJSm.TO 

S 4 S S 3 1 . ] ) 

TONS DILUTION 

9 3 9 1 1 . H 

BILViE (Af] COPPER (Cu) LEAD |Pb) l U C (Ii) 

.00 

. 0 0 
.00 
. 0 0 

.00 

. 0 0 
.00 
.00 

112.TO t i t t n t t t t t i i t i M t u i M t t n i i n t t t i i i i n t t i i t t i t i u t t t M u t i i i i i t i t i t i 

COST/TON KINED COST/TON KILLED 
(.00 t t t t i i i n u i t i i i i i 
1.80 t t l t l t t t t l t l i t i t t t 

n i t t i M i t i i i i i t n IS.00 
1.10 1.10 
I.00 1.00 
I'OO 1,00 

11.90 18.10 

TONS MINED TONS KILLED 
570.00 $00.00 
Tso.oo t t t n t t i i t i i i i i i i i 
320.00 360.00 

n t i i t t i t i t t t t i t t t 
t t t t u i i t i u t t t t i i 

1 8 2 1 0 0 . 0 0 1 8 0 0 0 0 . 0 0 
(.81 l l t l l t t u t l l t t l t l t 

CHARGES 
112.70 Sielter Charie I 

IBODOO.OO Annual Sales 
20286000.00 Sielter Charges 

2 0 2 8 6 0 0 0 . 0 0 
.00 
. 0 0 
.00 

2 0 2 8 6 0 0 0 . 0 0 

2 0 2 8 6 0 0 0 . 0 0 
11060778.69 
623S221.3I 

(236221.31 

6236221.31 

(236221.31 
3117610.66 
3117610.66 

20286000.00 
30787200.00 

Jt 

Shipping Chg./Ton 
Tons Concentrate 
Skipping Charges 

Prod. Adval. Sate 
Annual Sales 
Prod. Adval. Chg. 

Tiisble Incoie 
Tax Bate 

lacoie Ttxei 

IBT BATIOS 
Net E a r a U g i 
NSS 

NE/NSR 

Net Earnings 
Total Investient 

lE/TI 

TOTAL OP. COST INVESTKENT 
(.00 Exploration 3600000.00 
1.80 Pre-Production 1000000.00 

16.00 Kine Developient 2000000U)0 
2.20 Kine Equlpient 3000000.00 
2.00 Hill 6000000.00 
2.00 Shops 1000000.00 

30.00 Townsite 2000000.00 
Roads/Daii 1000000.00 
Power facilities 760000.00 
Other 

Total 20260000.00 
lOI Contingency 2026000.00 
201 Int. on Const. 1166000.00 
Vk. Cap. 1 20)1 NSR 1067200.00 
Total Investient 30787200.00 

COSTS 
Tons Ore/Tear 180000.00 

20286000.00 Cost/Ton 30.00 
.00 Op. Costs/Tear 8281660.00 

Investient 30787200.00 
.00 Vorking Capital 1067200.00 
.00 Kine Life 1.61 

Depreciation/Tear $766218.(9 

20286000.00 Op. Costs/Tear 8281660.00 
.00 Depreciation/Tear 6766218.(9 

Total Cost/Tear 11060778.(1 
6235221.31 

60.00 Depletion Bate 
311T(10.(( Pre Tax Incoie (236221.31 

Depletion .00 

3117610.66 Ket Earnings 3]n(10.(( 
20286000.00 Depreciation 67(6211.0 

.16 CASH PLOV 8883821.31 

3117610.66 Total Investient 30787200.00 
30787200.00 Cash Flov 8883829.31 

.10 Cash Payout TI/CF 

BITS fiF BtTlinil <B fi 



ÏÏÏÏÏ ÔE PROJECT m m momm • T*III COLD un i m. ISSS oee ecscevis 
Hejsured 
Inferred i 
Jndicited 

Totil 
trade 
dilution t 

Iota! Hill Ore 

OPEK PIT 

.00 
Ut tUtMt t t t l t l t t 

. 0 0 
OBE GSIIDE 

KETAL 
leidi 
SecoTeri 
Tield 
Price 

Retii Value 
Total Tield Valoe 

OPERATING COSTS 
nine DeTelopient 
nine Operation! 
Mill OperatioDB 
Raintenance 
AdiiniitratiTe 
SerTicei 

Total Coat/Ton 

PRODUCTION 
Tons Ore/Daj 
Tons Ïaete/Daj 
Dajs Worked/Tear 
Concentrate/Daj 
Concentrate/Tear 
Tons Ore/Tear 
Nine Life 

FINALCIAL TIELD 
Total Tield Value 
Tone Hilled/Tear 

Annual Sales 

NET SHELTER SETURN 
Annual Salee 
Sielter Charges 
Sbippim Cbarfes 
Prod. Adval. Cb|. 

HSR 

NSR 
Total CoBt/Tear 

Pre Tai Iticoie 

Pre Tai Incoie 
Depletion 

Taiable locoie 

Taiable Inco'ie 
Incoie Taiee 

Net larsinii 

NSR 
Total InTectiest 

KSB/TI 

GOLD (Au) 
.10 

98.00 
.ZO 

ÎÎ5.00 
112.TO 

UNDERGROUND 
4 U U 8 . 3 0 
1SC05î.<0 
msss.io 
1128)84.10 
muTt.io 

10.00 
ISSHU.d 

8ILVSB (A() 

TOTAL ORE 
ilUit.U 
<66057.10 
188898.40 

1728384.10 

1S5$S4S.69 

COPPER (Cu) 

TONS DILUTION 

172838.41 

LEAD (Pb) ZINC (îe) 

.00 . 0 0 . 0 0 . 0 0 
•00 .00 .00 .00 

112.70 

COST/TON KINED COST/TON HILLED 
{.00 t t t l tU t l t t l t l t l l t 
(.80 I t t t t t t t l t tU l t I t t 

t l t t l t t t t l t t t t t l t t ig.oo 
1.10 1.10 
1 .00 1 .00 
1 . 0 0 1 . 0 0 

H . S O 11.10 

TONS KINED TONS MILLED 
570.00 SOO.OO 
750.00 t t t tUUt t t t l t l t I t 
320.00 180.00 

t l t l t t i l t t t l t l t t t l 
t i t i M i t n u t i M t i 

182400.00 180000.00 
B.S3 t tU l t t l t t t l t l t tU 

CHARGES 
112.70 Sielter Cbarfe { 

180000.00 Assutl Salei 
20286000.00 Sielter Ckiries 

2 0 2 8 6 0 0 0 . 0 0 
.00 
.00 
.00 

20286000.00 

20286000.00 
13226063.31 
]p5993(.(9 

7059936.(9 

70S993(.(9 

705993(.(9 
3529968.35 
3529968.35 

2 0 2 8 6 0 0 0 . 0 0 
30787200,00 

Siiipplsi Cli./Ton 
T o m Concentrate 
Shipping Cbirfei 

Prod. Adval. Bate 
Annual Salei 
Prod. Adrtl. Ckf. 

Tiiible iBcoie 
T u Sate 

Incoie Tiiei 

lET BATIOS 
Net EifBliifi 
NSB 

NE/NSB 

Net laroisfi 
Totil Inveitieot 

NB/TI 

TOTAL OP. COST INVESTMENT 
5.00 Siploration 3500000.00 
(.80 Pre-Production 1000000.00 

18.00 Mine Developient 2000000.00 
2.20 Mine Equipient 3000000.00 
2.00 Mill 6000000.00 
2.00 Shops 1000000.00 

36.00 Tovnsite 2000000.00 
Boadi/Daii 1000000.00 
Power Facilitiet 750000.00 
Other 

Total 20250000.00 
10{ Contin{enc7 2025000.00 
20{ Int. on Const. 4455000.00 
Nk. Cap. 1 20X NSR 4057200.00 
Total Investient 30787200.00 

COSTS 
Tons Ore/Tear 180000.00 

20286000.00 Cost/Ton 36.00 
.00 Op. Coitg/Tear 100917(0.00 

Inrestient 30.787200.00 
.00 Vorkint Capital 4057200.00 
.00 Mine Life 8.53 

Depreciation/Tear 3134303.31 

20286000.00 Op. Coits/Tear 10091760.00 
.00 Depreciation/Tear 3134303.31 

Total Coit/Tear 1322(063.31 
7059936.69 

50.00 Depletion Bate 
3529968.35 Pre Tax Incoie T05993(.(9 

Depletion .00 

3529968.35 Net l a rn lD f s 35299(8.35 
20286000.00 Depreciation 3134303.31 

.17 CASi riov (6(4271.(i 

3529968.35 Total InTeitient 30787200.00 
30787200.00 Cask r iov (((4271.(5 

.11 Catk Pajout TI/CF 4.(2 
BATE or BETUBN f U li.OO 



tlSCOUKÎKO CASS PLO* SRRI^DSREBT POE PEOJECT HCUSSIZ SESOURCfiS - TÏIN COLD DATE 3 Ptb. ]}88 
ORE mmn 
Kcatuted 
Inferred 
Indicated 

Totil 
Vitle 
[lilutioB % 

T o U I Kill Ore 

ORE GBUDE 
KETAL 

Beidi 
Seccverj 
Tield 
Price 

Ketal Value 
Total Tield Value 

OFER*TIIiG COSTS 
Hine Oevelopietit 
fline Operationt 
Kill Operations 
KainteDance 
Adiiniitrative 
Servicei 

Total Coit/Ton 

PRODUCTION 
Ton» Ore/Daj 
Tons Ïaste/Oaj 
Dajs Korled/îear 
Concentrate/Daj 
Concentrate/îear 
Tons Ore/îear 
fiine Life 

fINALCIAL TIELD 
Total Tield Value 
Tons Hilled/Tear 

Annual Sales 

NET SKELTER RETURN 
Annual Sales 
Sielter Cfcarges 
Skippini Ckarffs 
Prod. Adval. Cb|. 

MSB 

N8R 
Total Cost/Tear 

Pre Tai Incoie 

Pre Tax Incoie 
Depletion 

Taxable Incoie 

Taxable Incoie 
Incoie Taxes 

Ret Earninii' 

HSR 
Total Inrestient 

mfft 

OPBH PIT 

. 0 0 
i t i i i t i t t i t t t t i u i 

. 0 0 

GOLD (Auj 
.ZO 

18.00 
.10 

5T5.00 

vmrnom 
<13428.30 
m0S7,40 
T88898.40 

ITZ8384.10 
Z3$M?9.10 

10.00 
15S$$4i.($ 

TOTAL ORE 
U3128.30 
16605T.10 
188898.10 
l7283B(.i0 

TONS DILUTION 

SILVER (A|) COrPER (Cu) 

172838.(1 

LEAD (Pb) nue (Zi) 

.00 .00 . 0 0 .00 

.00 .00 .00 .00 
112.70 < > i t i t i i t i i t u t i i i i i i i i t i i i t i i i i i t n t i t t i t i i t u i t t i t t t t t i n i t t i t t i i t i i 

COST/TON KINED COST/TON HILLED 
1.00 U i t t t t u i i l l t l i t t 
I.80 n i i n i i t i i i i t i t i t 

l l t t l l l t t l l t u t t t i ]$,00 
1.10 1.10 
1.00 1.00 
1 . 0 0 1 . 0 0 

II.90 18.10 

TONS KINED 
570.00 
750.00 
320.00 

TONS MILLED 
SOO.OO 

l i u i t i t t t i i i i t i t i 
360.00 

t l t l t lM t t l lM t t t t 
t i l i t i t i n t t t t i i i t 

1 8 2 1 0 0 . 0 0 180000 .00 
8.53 n i i i t t i t i i t t t i i u 

CHARGES 
112.70 Sielter Charie I 

180000.00 Annual Sales 
20286000.00 Sielter Cbirfes 

20286000.00 
.00 
.00 
.00 

Z0286000.00 

2 0 2 8 6 0 0 0 . 0 0 
11118863.31 
8867136.69 

8867136.69 

8867136.69 

8867136.19 
1133568.35 
1133568.3$ 

2 0 2 8 6 0 0 0 . 0 0 
30787200.00 

.f( 

Sbippini Ck|./Ion 
Tons Conceitrite 
ShippiDl Ckiriei 

Prod. A d n l . Bale 
Annual Sales 
Prod. Adval. Cbf. 

Taxable Incoie 
Tax Bate 

Incoie Tixei 

lET BATIOS 
Net larniifs 
MSB 

HE/MSB 

Net larniBis 
Total Inveitient 

NE/TI 

TOTAL OP. COST INVESTKENT 
1.00 Exploration 35000DOJO-
1.80 Pre-Production 1000000.00 

15.00 Kine Developient 2000000.00 
2.20 Kine Iquipient 3000000.00 
2.00 Kill 6000000.00 
2.00 Skops 1000000.00 

30.00 Tovnsite 2000000.00 
Boads/Dais 1000000.00 
Power Facilities 750000.00 
Otker 

Total Z0250000.00 
IDI Contingencj 2025000.00 
20Ï Int. on Const. 1155000.00 
Vk. Cap. 1 ZOt NSR 1057200.00 
Total Investient 30787200.00 

COSTS 
Tons Ore/Tear 180000.00 

20286000.00 Cost/Ton 30.00 
.00 Op. Costs/Tear 8281560.00 

Inxestient 30787200.00 
.00 Vorkitf Capital 1057200.00 
.00 Kine Life 8.53 

Depreciation/Tear 3131303.31 

20286000.00 Op. Costs/Tear 8281560.00 
.00 Depreciation/Tear 3131303.31 

Total Cost/Tear 11118863.31 
8867136.69 

50.00 Depletion Rate 
1133568.35 Pre Tax Incoie 8867136.69 

Depletion .00 

113)568,35 Net tarninis 1133568.35 
20286000.00 Depreciation 3131303.31 

.22 CASE PlOV 7567871.(5 

1133568.35 Total Inxestient 30787200.00 
30787200.00 Cask Plov 7567871.65 

.11 Cask Pajout TI/CP 1.07 

BATI OP B8TURN P/i 18.10 



PUFFY LAKE i ̂  
Gold production from f'ioneer 

Metals Corp.'s new F'ufTy Lake 
mine, near Fiin Fion, Mnn., was 
scheduled to' reach 75% of design 
capacity by the end of 1987. By the 
end of this year, the $ 18-million under-
ground mine should be pouring the 
yellow metal at an annuni rate of 
72,000 oz. Mine life now stands at 
about seven years. 

Discovered in 1979 by Maverick 
Mountain and Granges lixploration 
(Granges retains a 20% net ptofil inter-
est), the Puffy Lake deposit has 2.5 

, million tons of probable and possible 
ore grading 0.233 oz gold per ton. M ill-
ing 1,000 tons of this material per day 
is sufficient to meet annual produc-
tion targets. 

The gold occurs in at least four 
parallel zones of multiple-quartz vein 
systems. The zones are of variable 
extent, according to SlewatI Blusson, 
vice-president, exploration.! hey aver-
age about 6.5 A in thickness and occur 
tens of feet apart. Vein sttuclures are 
continuous but variable in thickness, 
ranging from 0.65 fl to 34.8 f\. 

The mineralization of the gold-
bearing structure consists primarily 
of 40% to 80% quartz, along with dis-
seminated pyrite, arsencipyritc and 
pyrrhotite with lesser nmounts of 
galena, sphalerite and clialcopyrile. 
Some native gold has been identified 
in the core and in the underground 
workings. 

To date, some 5,000 fl of under-
ground workings have been driven 
by Canadian Mine Development of 
Brampton, Ont., to open up produc-
tion slopes. A modified room-and-
pillar method has been chosen, using 
jackleg and slushers. Dfill jumbos, 
scooplrams and 15- and 24ton trucks 
are being used for development work 
by the contractor. Access lo the mine 
is provided through a decline ramp. 

The mill, designed l(» treat 1,000 
tons per day, will recover about 75% 
of the gold in a gravity concenlrate 
and a further 18.9% in a flotation con-
centrate. 

Puffy Lake Notet>ook 
Locmllon: miles southeast orSherridon, Man. Mit|ore»nen Pioneer McmlsCoip.îO% net profit interest lo Granges FIxploratlon. 

n ' T I i ^ ' ^ ' j - . " " f^rodurtlon éedslen: Jan 19,19S7 
^ r " " ' JlSmi'llion. 

inciudini undenround development 
Opettdnt(wtt: t200(US)peror 
""fî^'V, 2.5 million torn 

• îîr»"» decline MInlni tnfihod: modinedfoom-
I and piiUr • • •. • 
rro(lnctl«n rate: 1,000 Ions per day 
p i l n r 72.000 oz per year Major fontrtrton: Prolon Systems, Canadian Mine Development 

•, production 



KETZA RÏVËR 
Canamax Resources is growing at 

an impressive clip, l̂ flst year the 
Bell Creek mine, in noillicm Ontario, 
shipped its maiden dorc bar. This year," 
its Ketza River project, in the Yukon, 
and the Kremzar deposit, near Gou-
dreau. Ont., should be sliipping gold. 
(For the Kremrar story, see page 39.) 

Rich cores have been cut at Ketxa 
River; an 11.7-ft section p.rading 0.677 
oz gold per ton; 22.5 H assaying I oz; 
and 14.7 ft grading 0.62 o?,. Obviously^ 
as we stated in The Nouhcrn Miner 
following an on-site visit in 1986, 
"Mother Nature did a niapnificent job 
of concentrating the gold mineraliza-
tion." Undoubtedly, Canamax and its 
50% partner, Pacific Trans-Ocean 
Resources, were pleased with the 
handiwork as well. 

This is a property with a long 
history, dating back to 1955 when Con-
west Explorations first discovered the 
play. Canamax became involved in 
1984, committing itself to exploring 
for gold mineralization in the oxide 
zone. 

Several mineable zones have been 
idenlined,and reccnt drilling, suggests 
plenty of opportunity for boosting 
reserves. 

Ketza River Notebook 
Loaillon: Uoss River. Y.T. 
M^jor owner»: Cananm* Resources (50%) and 

Pacific Trans-Ocean Resources (50%) 
Commodlly: : . fold 
Discovery dale: 1955 
Producdon decision: l'ebruary, 1987 

SUtTop • • September, 1988 
CtplUl costs: H L * " ' " ' " " 
OperallnRCosh: J2?0peroz 
Reserves: 506.9IKI tons of 0.446 oz 

gold per ton (proven and ptobnble) • 
Means of actesi: tl.ree adit levels 

.Mlnlnf method: ttiodilied cut-and-nll 
:• »quare-$et mining . 
. Mining eoulpment: trackless 
• Production rate:.. ï m tons per day 
. Milling plans: caibon-m-pulp 
.Maloreontnctor*: 

(mill construction) and Mmnstreet Mining 
>•• (mine development) . 

Stains: . . . . . . . . . . . . > . ' . . • • rf«-P">duclion 

GOLDEN BEAR 
The rugged Dease Lake area of 

northern B.C. will soon be the site 
of a new gold mine when the Golden 
Dear property, owned by North Amer-
ican Metals and Chevron Canada 
Resources, starts producing the yel-
low metal late this year. The positive 
characteristics of this mining projcct 
include the relatively low operating 
cost which is a direct result of milling 
high grade ore. North American Met-
als, which is earning a 50% interest in 
the project by spending $9 million, 
has outlined a rich zone known as the 
Bear. Reserves total 1.25 million tons 
grading 0.31 oz gold per ton. The 
remaining reserves arc associated with 
two other zones along strike, known 
as the Fleece and Totem. . 

• A quick payback period of only 18 
months is expected as a result of mill-
ing grades of 0.5 oz gold per ton dur-
ing the first five years of the project's 
operating life. The mine is forecast to 
produce 64,000 oz of gold during its 
first full year. Considerable explora-
tion potential remains along the 5-
mile-long structure^which hosts the 
three deposits. 

Infrastructure on-site will include 
a mill and tailings disposal facilities. 
Afso, a 77-mile access road is required 
from the B.C. Highway 114 to the site. 
Because of the mine's mountainous 
location, the open-pit portion of the 
operation will only be conducted dur-
ing a 4-month period. . • 

Gold mineralization is associated 
with sub-parallel faults and fault brec-
cia zones. Mineralization occurs as 
fine disseminations of fracture fillings 
of pyrite. , . 

v Golden Bear Notebook 
l*c«llnn: near Dcase Lake. B.C. 
Major rumen: Norlti American M et ils 

(50^i). Chevron Canada R e i o ^ e s (50%) 
Omniodlt)'; ; pold 
Discovery date: 1985 
rmdiictlnn decision: August, 1987 
Si>rt-i>p: fourth quarter, 1988 
Capital costs: $36 million 
Upentlni! costs: $136 (US) 

per 01 of gold • . : • 
•Reserre»: . . . . V v ; - . . . Î Jmi l l ion loo i ; 
4 grading 0.Ï7 or gold per «pn , • : . < v . • * 
» Means of • c t w : ^ oper> pU tnd »dit j 

\ piininK mrinvu^i « • • • i o * r • # r*» • 
i: and panel cul-ind-fitl to^W - i j i ^ i ; , ' 
» Mining t^nlpmeat;. . 
I nodMctloB fate iVi". /.71,500 lonj} 
}•,-.. P«' ye»f (open pit); 55,000^,000 toni p « i 

• year (underground); dally milling at 396 looj^ 
'Mlllipg plant: pn-file. 

M»(|or contj»cter«: unmilable 
Statu»: i . . . pre-production 



n a n C O L O rants u n x r E o 
U H C n n H LflKC M W J E C r 

ftssm* »tEsiA.rs 
r o D C C E n s c x 3 1 , 1 9 » ? 

HOLE 
NO. 

S - 1 

S - 2 

u j c n r i o w 

12f l0SE, 11461N 

1 2 0 e s c , I I M I M 

D I P 

- M 

T o m . 
OETTM 

7 » » 

8 9 7 » 

IMr ER Vf tL /FT . 

S - 3 

5 - 5 

S - « 

S-? 

S-9 

S - 9 

S - » CONf'O 

13«0SC, l l t « l N 

1 2 « 2 8 C , 1 1 8 2 2 N 

1 2 « 2 « E , 11822W 

1 1 9 0 e E , H « 7 M 

1190eC, 11427H 

i i a e e E , I I . « 8 N 

1 1 ? 0 2 E , 115e9N 

- 7 9 

CORE 
L E M S T H / r r . 

2 0 7 * 

6 3 3 . ^ - 6 3 8 . 8 S . 4 
6 6 1 . 8 - 6 6 7 . 8 1 . 3 

3 8 1 . 4 - 3 8 3 . 9 2 . 3 
7 7 5 . 3 - 7 8 8 . 3 l i e 

7 M . 3 - 7 8 2 . 8 1 . 7 
7 8 2 . 8 - 7 8 6 . 1 i l l 
7 8 6 . 1 - 7 8 8 . 1 a l e 
7 8 8 . 1 - 7 9 1 . 1 s ^ e 
7 9 1 . 1 - 7 9 1 . 7 3 . 3 
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INTRODUCTION 

During the months of August and September of 1987, a 

geophysical program was undertaken for Agassiz Resources Ltd. 

on the Twin Gold Minos L td./I-i ngman Lake Gold Mine property. 

The surveys were carried out by Exsics Explorations Ltd., 

Timinins, Ontario. Tlie program included a magnetometer survey, 

a VLF survey, and an induced polarization survey. 

The magnetometer and VLF surveys covered the entire grid 

which consisted of 73 kilometers of nortli-south lines and 

east-west base-lines. The purpose of these surveys was to 

give structural information such as the location of iron 

formations and magnetic dikes and to find and delineate 

sulphide zones, most of which would likely be along shear 

zones. 

Underground work was carried out previously on the 

property by Twin Gold Mines Ltd. The mine exploration reached 

out to the surrounding Twin Gold property in a less detailed 

and orderly manner. Some drilling and prospecting was done 

based on surface geology. However, no IP surveys were 

performed to search for massive to disseminated sulphides. 

Thus, the IP method was used to survey much of the grid, 

especially areas of geological interest and areas covered by 

overburden, 



- 2 -

This is a report of the results and interpretation of the 

survey results. The Geophysical results may be correlated 

with the known geology in a separate report. This report will 

not deal with claim status or description. 

PERSONNEL 
The following personnel were directly involved with the 

project during August/September, 1987: 

R.a. Meikle Timmins, Ontario 

S. Anderson Titnmins, Ontario 

L. Anderson Crystal l-alls, Ontario 

P. Rasmussen Bancroft, Ontario 

E. Brunet Timmins, Ontario 

P. Boucher Timmins, Ontario 

P. Frederick Crystal Falls, Ontario 

PROPERTY LOCATION AND ACCESS 

The property is located approximately 200 miles north of 

the town of Red Lake, Ontario, comprising kU patented claims 

on the north shore of Lingman Lake (see Figure la). At the 

time of this report, access is by air only, although Island 

Lake, Manitoba, is located just 35 miles west of the property. 

(See Figure 1). 
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REGIONAL GEOLOGY 

The Lingman Lake property is situated in the centrai part 

and along the Northern edge of the Lingman Lake volcanic belt, 

one of several helts within the God's Lake subprovince of the 

Canadian Shield. 

The entire area was most recently surveyed by Gerald 

Bennett and R. Riley (1969) in 1967 as part of a much larger 

mapping project, Operation Lingman Lake. Relevant geological 

data is presented on two preliminary maps (Bennett and Riley 

1967a, 19G7b) and a compilation map (Bennett et al 1969) (part 

of which has been reproduced as Figure 2). The recent study 

(see footnote I) concentrated on the supracrustai rocks of the 

Lingman Lake Belt and did not involve a detailed examination 

of the surrounding granitic rocks. (Part of this map, 

referred to in Footnote 1, has been reproduced in this report 

as Figure 3). 

Metavolcanic lithologies comprise mainly mafic massive 

and pillowed flows, mafic tuff, and (or) immature arenite, and 

minor volumes of felsic flows, tuffs, crystal tuffs, and 

possibly lapilli-tuffs. Chemical metasediments consist of 

interbedded chert with magnetite and iron silicate-bearing 

ironstone which in some places contains graphite or garnets. 
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Most mafic flows arc massive and few porphyritic, but 

pillowed flows which are commonly varioJitic or highly 

fractured are abundant. Some pillows contain large gas 

cavities filled viiiU quartz and feldspar. Thinly laminated to 

very thinly bedded dark green clastic or epiclastic in origin, 

are t r ans i t i or»a 1 to more mature metased iments . These clastic 

rocks, which may be pyroclastic or epicalstic in origin, are 

transitional to more mature motasediments. These rocks form 

thick successions near Seeber and Durrel Lakes where they are 

apparently stratigraphica11 y equivalent to mafic flows 

occurring along strike. 

White to buff, light green and grey felsic metavolcanics 

occur around the southeastern corner of Seeber l.ake and along 

the southern shore of the large lake 6 km southeast of Durrel 

Lake, locally known as Tequila Lake. On the small islands and 

nearby shore of Seeber Lake are feldspar-or rarely 

quartz-phyric flows. Crystal tuff, the pyroclastic equivalent 

of the flows, is found interbedded with grey, thinly laminated 

metasediments to the west and northeast of the flows at Seeber 

Lake and along the sou tliwes ter n shore of Lingman Lake. Medium 

grey and grey-green crystal tuff and lapilli-tuff found 

southwest of Lingman Lake appear more distal with large 

proportions of light-coloured metasediments. At Tequila Lake, 

there are interbedded felsic flows, mostly quartz-phyric, and 

quartz crystal tuff with and without associated metasediments. 
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Clastic metasediments derived from the me tavoJ canics 

within the belt arc cotnmotiJy interbedded with and transitional 

to those metavoicanics. Such rocks, found in units rarely 

exceeding 3 m in thickness throughout the belt, are difficult 

to distinguish from the metavo1ocanics. More mature, easily 

recognizable wacke and mudstone occur in much thicker units 

along the southern shore of Lingman Lake, along the western 

shore of the small lake just southwest of Lingman Lake, 

locally known as P.S. Lake, and across tlie centre of Seeber 

Lake to the contact between the supracrustal and granitic 

rocks. These rocks are medium to dark grey, fissile to slaty, 

and commonly are graded in beds that are thinly laminated to 

medium bedded. Polymictic matrix- and clast-supported 

conglomerates were found at only three locations, one close to 

the southeastern corner of Seeber Lake and two near its 

northwestern shore. 

Th in units of chemical metasediments found near Lingman 

and Lawson Lakes consist of thinly laminated to very thinly 

bedded chert and magnetite ironstone, commonly interbedded 

with iron silicate layers now composed of chlorite or 

amphibole. At the western end of Lingman Lake some of the 

chert is highly graphitic. A few outcrops of chert 

Interbedded with iron silicate rock were found southwest of 

Seeber Lake. South of Tequila Lake similar beds of 

iron-bearing, commonly garnetiferous metasediments are more 
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abundant and thicker. 

A few, very minor motacabbro bodies and at least two 

varieties of mafic dikes of as yet undetermined composition, 

intrude the locaJ supracrustai rocks. A singJe occurrence of 

serpentinized ultramafic rock of extrusive or intrusive origin 

was found 1.5 km west of Tequila Lake. 

The supracrustai rocks are surrounded by, and close to 

the greenstone-granite contact are intruded by, felsic to 

intermediate intrusive rocks mapped by Bennett and Riley 

(1969) as granite, granodi or i te, quar t z monzon i ».e, trodhjemite 

(probably tonalité), quartz diorite, and migmatite (5b on the 

map-face). In the present study these rocks are known to form 

a number of irregularly shaped, moderately to strongly 

foliated, medium- to fine-grained, commonly feldspar-phyric 

stocks and plutons cut by numerous pegmatitic to aplitic or. 

more rarely, porphyritic dikes. Along the northern edge of 

the supracrustai belt and around Pullan l.ake the contact 

appears to be conformable with supracrustai trends but along 

n.uch of the southern edge of the belt the contact appears to 
be discordant. 

Cutting the interior of the greenstone belt are dikes and 

sills up to 5 m wide of felsic to intermediate intrusive 

rocks. These minor intrusions may be roughly divided into 

three categories. One variety, a black and white, mottled, 



- 7 

possibly tonalitic rock found on the islands in the northwest 

portion of Soeber hake (5c on the map-face) is medium-grained 

and equiangular but with notabJy euhedral feldspar. A second 

variety, found on Lingman Lake {5d on the map-face) is grey to 

dark grey, fine-grained and feldspar or quartz-feldspar-
phyr i c. 

A north-trending. 50 m wide post-Archean diabase dike is 

easily traced in outcrop and by its aeromagnetic expression. 

North of Lingman Lake, the dike forms a number of en-echeJon 

segments so that, although the overall trend there is N 10 

degrees R, the trends of observed contacts average N 23 

degrees E. Apparent righthanded 'offsets' of the dike, 

resulting from the en-echelon pattern of intrusion, range from 

less than 1 m to at least 20 m. 

The continuity of the dike is not well defined across the 

western end of Durrel Lake where aeromagnetic maps suggest the 

presence of more than one dike. A few, much narrower dikes 

were observed in mapping but none could be traced along strike 

for any significant distance.i. 

1 • The regional geology section, including maps, of this 
report has been taken from O'Gorman, Glenn R., 1987: 
"Massive Energy Limited; Twin Gold Project/Lingman Lake 
Property; Prefeasibi1ity Report, which is quoted almost 
verbatum from Wilson, B.C., Pelletier, C.C., and Paktunk, D., 
1982: Precambrian Geology of the Lingman Lake Area, Kenora 
District, Patricia Portion: Ontario Geological Survey, 
Map.2485, Geological Series-Preliminary Map, scale 1:31680 or 
1 inch to 1/2 mile. Geology 1981" 



PROPRRTY GROLOGY 

Glenn R. O'Gorman described the geology in his 

pre-feasibility report of January, 1987: 

Tlic l-iiiGinan Lake property is situated in the 

central part and along Ihe Northern edge of the 

Lingnian Lake Volcanic one of the several bolts within 

the God's Lake subprovince of the Canadian Sliield. 

The property is underlain by Precambrian or 

Archean rocks striking nominally east-west and 

dipping deeply south. The most northerly of the 

formations is a granite which underlies the volcanics 

to the south. South of tl>e granite, there is a zone 

3500 feet wide of indetermined andesite and gabbro 

which is cut by bodies of quartz and feldspar 

porphyry. 

In September 1986, the only known deposit of 

economic significance in the area was the gold 

occurrence of Twin Gold Mines Limited. On this 

property mafic flows and minor interbedded sediments 

have been intruded by granitic dikes, including 

quartz-feldspar, and by a diabase dike. Ail of the 

lithologies were subsequently cut by right-handed 

strike-slip faults which, In this vicinity, are 
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roughly layer-paral1 el. The most favourable host 

rocks for gold mineralization were found... to be 

siliclfied mafic to intermediate metavo1 canics 

especially close proximity to the ends of bodies of 

mylonitized quartz-porphyry. Metallic minerals 

associated with the gold consist mainly of pyrite 

accompanied by some arsenopyr1 te, occasionally 

pyrrhotite and galena and rare chalcopyrite. Gold 

values are commonly associated with the presence of 

arsenopyrite needles, however, good gold values were 

found in silicified rocks with accessory pyrite only. 

Visible gold is reported to be rare. 

The mineralization (of Twin Gold Mines Limited) 

occurs in a number of narrow sub-paral1 el, near 

vertical zones which have been traced and demonstrate 

conductivity for a strike length of i^OOO feet and 

remain open along strike and to depth. The zones are 

intersected by a 200 foot diabase dike which offsets 

the zones by approximately 300 feet.2. 

Quoted verbatum from O'Gorman, Glenn R., 1987 
Prefeasibility Report Twin Gold Project, Massive Energy Ltd. 
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A more recent extensive report on the property 

geology has been prepared by Durham Geoiogical 

Services Inc. 
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I ns truinent : 

SURVEY f»ARAMKTERS 

MAGNETOMETER SURVEY 

A magnetometer survey was completed on this property over 

73 miles of grid line with the objective of determining 

changes in rock type or changes in the mineralization within a 

certain horizon. The parameters of that survey are as 

foilows: 

1 EDA "Omni-plus" field magnetometer 

serial no. 208033 (see Appendix A for 

instrument specs.) 

Earth's total magnetic field and 

earth's vertical magnetic gradient 

Nano-teslas 

+ /- 1 nat>o-tesla 

200 feet (100 feet over old mine 

area ) 

Station Interval: 100 feet 

Values Measured: 

Units of Measurement: 

Prec i s i on : 

Line spacing: 
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Diurnal Drift: Corrections were made by the 

base-line looping method with the 

Otnni-plus operating in "Tie-line" 

mode. In this mode, values were 

corrected by linear interpolation 

at every tie-in point on the 

baseline or tie-1inc. 

Data Presentation: Total Field- Maps iH &; la-sheets 

Gradient- Map il2 - sheets 

(Both maps in plan, contoured format) 

Data Presentation: Scale- 1"= 200 feet (1"= 100 ft. 

on Map IMa over old mine area). 

Contour Interval: 500 nano-teslas 

NOTE: A datum base of 60,000 nano-teslas has been removed 

from each corrected total field value for ease of 

data manipulation. 

VLF SURVEY 

A VLF (Very Low Frequency) survey was completed on this 

property over 73 miles of grid line. The purpose of the 

survey was to dilineate electro-magnetic conductors such as 

mineralized shear zones and mineralized contacts. Several 

submarine guidance stations, located throughout the 

hemisphere, transmit radio waves at frequencies low enough to 

•Si.. . 

i 
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pass through water to waiting submarines. When one of these 

transmitters is transmitting cJose to the strike of a bedrock 

conductor, the conductor will be energized by the field of the 

waves reaching it. Tliis secondary field has a vertical 

component which can be measured by surveying perpendicular to 

the conductor. The Omni-plus automatically orientates its 

coils to be at right angles to the primary field minimally 

coupled with this field. The audio signal from the coil is 

minimized by tilting the instrument. The tilt or dip-angle is 

measured internally in percentage. Any remaining out of-

phase, or quadrature signal is measured by the horizontal 

coil. The Omni-pius has quality control signals which help 

ensure good data. 

Survey results can be complicated by overburden features 

such as troughs and clay seams. Deep conductive overburden 

can often completely mask the presence of bedrock conductors. 

Overburden Is minimal over much of the property, with a 

maximum of about 50 feet of clay in places. Therefore, the 

VLF EM survey was an economical and geophysica1 I y feasible 

method of finding bedrock conductors on this property. None 

the less, VLF method does not give any information on whether 

a conductor is bedrock or not. Nor does it give any decisive 

estimate of the type or amount of mineralization. Therefore, 

all VLF cross-overs should be checked out geologically and 

surveyed by other means to produce more usable data. 
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NAA, Cutler Maine was chosen as the most suitable 

transmitter being at 110 degrees azimuth. The dip angle and 

quadrature data have been recorded. The dip angles have been 

filtered by the Fraser filtering method to produce absolute 

values of relative conductor strength finding the point of 

inflection on the profi1 es.(see Appendix 'C'). The parameters 

of the VLF survey are as follows: 

Instrument 

^ Î 

Values Measured: 

Units of Measurement 

Location Ac Fequency 

of Transmitter; 

Azimuth of Station: 

Line Spacing: 

Station Interval: 

Data Presentation: 

1 EDA "Omni-Plus" Serial no. 208033 

(see Appendix B for instrument 

specs). 

Dip angle of in-phase vertical 

component of the secondary field and 

out of phase signal (quadrature). 

Percent Dip 

NAA, Cutler, Maine @ 2U.0 KHz 

I 10 degrees 

200 feet (100 feet over old mine 

ar ea ) 

100 feet 

Dip Angles - Map //5 - sheet \-l* 

1 Plan Form 

Fraser Filtered Values - Map -

sheets I - k in contoured plan form 

Scale- 1"= 200 feet and 1"= 100 ft. 

if 
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{both maps are found in the back 

pocket of this report) 

Contour Interval: 0, 5, 10, 15 . , , . 

INDUCED POLARIZATION METHOD 

Much of the grid was surveyed using time-domain induced 

polarization method to check for mineralization at VLF - EM 

crossovers and to search for new sulphide targets. To 

maximize the coverage, only sections of every second line were 

surveyed with the exception of the very east end of the grid 

and the detail grid over the old mine-si te area. The coverage 

on the very east end was minimal but the entire detail grid 

was surveyed. Two electrode 'a' spacings were employed: 100 

foot for normal coverage; 50 foot for greater detail over 

designated areas. 

Tlie timo-domain 'IP' survey involved applying a direct 

electrical current across a dipole consisting of two 

electrodes grounded at an 'a' spacing of 50 feet or 100 feet 

apart. The current was transmitted for 2 seconds and shut off 

for two seconds repeatedly (see Appendix 'D'). A second 

dipole, of the same separation or 'a' spacing (at a distance 

of 'n' times the 'a' spacing further down the line) received 

the residual current during the 2 second shut off time. The 

potential across the two receiving electrodes was measured by 

the receiver at three different times during each decay after 



- 15 -

I 

shut off (see Appendix 'E'). When the rock affected by the 

current contains at least 1-2% sulphide mineralization, 

polarization takes place as free ions pile up at 

mineralized/non mineralized interfaces. This capacitor effect 

delays later current from passing through. If a greater delay 

(slower decay) is measured, the receiver will display a higher 

chargeabi1ity value. That is, the mi 11ivolts per volt 

measured after a certain delay will be greater. 

i 
I 

The receiver also measures the current received from the 

charge dipole while the current is turned on. This is a 

direct readout in millivolts and is dependent directly on the 

output of the transmitter and the resistivity of the medium 

between the dipoles. A constant correction is applied to 

account for the distance between the charge dipole and the 

receiving dipole (i.e. the 'n' spacing). The resultant is a 

measurement of the apparent resistivity of the overburden and 

rock between the two pairs of electrodes. 

I 
I 
I 

Any chargeabi1ity higher than background warrants a 

second look. The known gold zones are sheared zones with 

replacement and some carbonatization. These zones are 

quartz-rich and even the mafic intrusives along the quartz are 

often well silicified. Apparent resistivity values will 

depend on the amount and nature of mineralization in the 

shear. Large percentages of quartz may cause a high 
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resistivity value, while the same zone could cause a low 

resistivity if massive sulphides are present in such a way as 

to be conductive along strike. Therefore, changes in sulphide 

content may be masked by the siliceous nature of the shear so 

as to be very subtle resistivity changes. However, the 

chargeabiiity values would still indicate the presence of 

sulphides and should be correlated with resistivity values and 

all other geophysical and geological data. 

The parameters of that survey are as follows: 

Transmitter: Scintrex IPC-9, 200 watt 

Receiver: Scintrex lPR-8 (see Appendix 'E') 

Method: Time Domain 

'"̂ iray: Dipo 1 e-Di po 1 e 

'a' Spacing: lOQ feet & 50 feet 

Pulse Duration: 2 seconds on 2 seconds off 

Delay Time: 650 ms 

Integration Time: 520 ms 

Data Presentation: 

1. Plan Map 1IU - sheets 2-lf of Contoured leaser Filtered 

{Method A) chargeabi1ities (in back pocket of this 

report). Scale: 1" = 200' 

Contour Interval: 10 mi 11ivo1ts/vo11 

2. Contoured Pseudo-sections of chargeabi1ities 

3. Profiles of chargeabi 1 i t i es Ac Fraser Filters ic 

Apparent Resisi11vi11 es 
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SURVEY RESULTS 

MAGNETOMETER SURVEY 

The magnetometer survey was successful at delineating 

several rock type trends and changes on the property. 

Most notable, arc Uie two E N E trends of high magnetic 

susceptibility. The first is found on sheet If 1 and 112 just 

north of Lingman Lake (Annomaly F). This is a known iron 

formation of a very high susceptibility. Several breaks are 

found in the trend on sheets // 2, 3 and U possibly indicating 

faulting. These will be discussed in a later paragraph. 

The other broad E-NE trend occurs across the entire 

property and is found north of Base Lake and continues south 

of Mud Lake to the north property boundary {Anomaly G). Early 

geology shows this as another iron formation. The lower 

magnetic values could also describe an ultra-mafic. 

A prominent N-NE dike was found to cut the property just 

east of Base Lake. Two prominent displacements indicate two 

right hand faults. These displacements occur at approximately 

9700N on lines lOOOOE, 10200E and lO^^OOE. Flanking this dike 

on the east side is a series of magnetic lows {Anomaly A). 

These lows are offset close to the same northings and could 

indicate some flanking structure continuing just east of the 

old mine si te. 
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Following the west shore of Mud Lake and the creek to the 

soutli of it, is a series of subtle magnetic depressions and/or 

breaks in the dominent magnetic trends such as the ultra 

mafics and iron formation. Two such parallel trends exist, 

about 600 feet apart (Anomalies Bi and Bj) at the south of the 

property merginc ^̂ o the north. The Mud Lake water system is 

possibly related to faulting. 

i 

Three other series of magnetic depressions are found to 

cut across other prominent magnetic and VLF trends. Anomalies 

'C and 'D' (sheets 112 and «3) trend N-NW and might indicate 

regional fracturing. The third remaining trend of magnetic 

lows can be found on sheets 1/3 and tlU trending N-NIZ and 

label led 'E'. 

I 
I 
I 
I 

i 

Without more information, there is no certain evidence of 

other dikes althouglj Ihey may be found between lines joining 

magnetic highs. Several isolated magnetic depressions and 

peaks do occur but these will be considered later in this 

report only if they coincide with VLF and/or IP anomalies. 



I 
1 

- 19 

VLF - EM SURVEY 

The VLF eJectromagnetic method was succcssful at finding 

many conductors and contacts. All notable anomalies have been 

labelled, using letters, on tlie contoured plan map fl3 - sheets 

1-4. Some of those anomalies were tested with the IP method. 

Many have magnetic highs or lows coincident with them or just 

flanking them. No attempt has been made to analyze individual 

anomalies for conductivity thickness or widths. This author 

believes that interesting VLF anomalies require testing by 

other geophysical and/or geological methods. 

Anomaly 'A' (sheet 1f2) is a strong filtered E-W anomaly 

coincident with an E-W magnetic high north of the old 

minesite. This VLF anomaly could be due to a rock type of 

higher mineralization within a loss mineralized igneous 

metamorphic background. Lines 11800E to 12100E have 

coincident IP response. At lines 16000E, Anomaly 'A* forks 

into two distinct directions (Ai, and A2), both still 

following tlie magnetic highs (sheets «2. and ff3) . Of interest 

here is that both 'Ai" and 'Az are strongly chargeable zones 

as indicated by the IP response. 

Anomaly 'B' (sheets « 1 and #2), at the south end of Shoe 

Lake, is also associated with a magnetic high buthas no IP 

response. 
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Anomaly ' C (sheet ff 1 and 112) is found along a magnetic 

high and has coincidcnl IP response of moderately high 

chargeabililies. 

Anomaly 'D' (sheet fll) has no magnetic or IP correlation. 

AnomaJy 'E' (sheet //1 ) is on a subtle magnetic low. 

There was no IP coverage here. 

AnomaJy 'F' (sheet //I and 2) is found mainly in areas of 

magnetic lows. Line 11800n was surveyed with IP. On this 

line, Anomaly 'F' is also a chargeabi1ity high. 

Anomaly 'G' (sheet U2) parallels 'F' for some length then 

it strikes south. This anomaly has no magnetic signature but 

it is chargeable on the only line of IP coverage (L11800B). 

|l 
k 
I 

AnomaJy 'H' (sheet ill and «2) is found running across two 

magnetic depressions but also across the iron formation. No 

real magnetic signature can be determined. There is no IP 

coverage here. 

Anomaly ' I ' (sheet if! and 112) follows a magnetic low. 

Anomaly 'I2 however, follows a magnetic high in the iron 

formation. In contoured form, these two anomalies appear to 

be joined. No IP coverage exists over this anomaly. 
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Anomalies 'J' & 'K' (sheet 112) are coincident with the 

iron formation. There is no IP coverage over these anomalies. 

Anomaly 'L' {sheet 112) runs into 'K' and 'F". It has no 

magnetic signature but it does show a chargeabi1ity high where 

covered with IP on Lli^ifOOE, Furliier oast along strike, this 

anomaly seems to fork off into two separate anomalies 'Lj ' and 

'I2' (sheet 113). '1,2' still has no magnetic signature while 

'L|' follows a magnetic ridge. 

Anomaly 'M* (sheet if2) has no discernible magnetic 

signature. However, it is moderately chargeable on L11800E 

where it was traversed by an IP survey. 

Anomaly 'N' (sheet 112) is a shorter N-NE anomaly joining 

Anomaly 'P'. Anomaly 'N' is found with a moderately high 

magnetic background but it is found flanking a chargeable zone 

about 200 feet lo the south. 

Anomaly '0' (sheet 112) occurs along the north edge of the 

ultra-mafics. That is, following contact of a zone of 

magnetic highs and lows. This anomaly is coincident with a 

zone of high chargeabi1ity although it is south of and 

flanking the chargeabi1ity peaks. 



l i • 
i l 

i 

- 22 -

Anoniaiy 'P' (sljeet 112) is coincidetU with the magnetic 

high zone over the u ] t rama f i cs . It is found flanking tiie 

chargeabi I ity zone which is found directly to the north. 

Anornaiy 'Q' (sheet «2) is found in an area of 

unremarkable magnetic susceptibility running south of a zone 

of high charegeabi1ities. 

1 
« 

Anomaiy 'R ' {sheets ill & 113) is found east of Mud Lake. 

It is noteworthy for two reasons. It is possibly one 

extension of anomaly 'A' in the ultra mafics with high 

magnetic susceptibility. Secondly, this anomaly is coincident 

with a good IP response. 

Anomaly 'S' {sheet 113) is a small anomaly along the 

southern margin of a zone of magnetic highs. The IP survey 

did not cover this anomaly. 

i 

i i 

i 

f 

AnomaJy 'T' (slieet //3) has no magnetic signature but it 

is found flanking the northern margin of chargeable zone. 

AnomaJy 'U' (sheet 113) may be a faulted off extension of 

Anomaly 'Li'. This anomaly follows a zone of magnetic highs 

from L17200E to L18200E and from there it seems to have no 

discernible magnetic signature. A good IP response is 

recorded over a section of Anomaly 'U' which is coincident 
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with niagnotic highs. The chargeab i I i I i es appear to drop off 

as llio liigli magnetic susceptibility drops off. This could be 

response of a sulphide zone with a notable pyrrhotite content. 

In filtered formal, Anomaly 'U' broadens out on 1.19000E 

only, tlieii forks into two distinct anomalies 'Ui' and 'U2' in 

L19200E. 

II 
J 

i 
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Atiomaiy 'V (sheet 113) is found to run sub-parallel to 

anomalies 'R' and 'A2' until it splits at L1800E and there 

strikes south-east as well as the same direction. Anomaly 

'Vi ' is coincident wi tli a magnetic peak and is within a 

chargeable zone. Anomaly 'V follows the northern margin of a 

trend of magnetic highs and is found to be flanking the 

northern margin of a cliargeable zone. 

Anomaly 'W (sheets «3 & ifU) is a small horseshoe shaped 

anomaly coincident with the contact of zones of high and low 

magnetic susceptibility. This anomaly has not been surveyed 

by the IP method. 

Anomaly 'X' (sheet ifU) has no discernible magnetic 

signature although it is coincident with both magnetic lows 

and iTiagnetic highs in places. What is remarkable about this 

anomaly is the coincident IP response along strike from 

L208+00E to L22200E and on L23000E and L23800E wherever 
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covered by the IP survey. 

Anomaly 'Z' (sheet ilk) is foutjd just north of Anomaly 'Y' 

in the southern margin of a moderately high magnetic trend. 

It is found to have above background chargeabi1itJ es 

associated with it and to be lying between two chargeabi1ity 

peaks on lines 20000E to 20U00E. Apparently this anomaly is 

discontinued between L20200E, between L21800E and L22200E and 

between 22600E and 23000E. Weak IP response was obtained on 

L22200E (on the discontinuity) and on L23000E where Anomaly 

'Z' meets Anomaly 'AA'. 

Anomaly 'AA ' (sheet ilk) is an extensive one that 

stretches from 17600E to L23+800E with several offshoots. It 

is found to be just flanking the northern margin of a series 

of magnetic ridges up to L23200E where it curves back on 

itself. An offshoot of this heads N-W from L21600E coincident 

with a broad magnetic high. This offshoot has a weak to 

moderate IP response coincident with it. Anomaly 'AA' flanks 

the northern margin of a chargeable zone on L2U00E and 22000E 

where an IP survey was performed. 

Anomaly 'BB' (sheet ilk) is found on L23600E. It has no 

remarkable magnetic or IP response with it. 
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Anomniy 'CC (sheets 113 Sc lik) has no discernible magnetic 

signature. It follows a broad macnetic high from the west end 

along strike until it branches off at L19600E where both 

branches head north and join Anomaly 'AA'. This anomaly was 

tested with IP on L20000E and 18000E only. On both linos, it 

was found to be weakly chargeable. 

Anomaly 'DD' (sheet ilk) is found from L20200E to L2U00E. 

It is located in a broad magnetic low. IP coverage included 

I.20/*00E where no IP response was obtained. 

AnomaJy 'EE' (sheet il3) has a short strike length. It is 

found between Anomalies 'AA' and 'CC' and merges with both. 

It is coincident with a broad magnetic high. No IP survey was 

carried out over this anomaly. 

INDUCED POLARIZATION SURVEY 

The Induced Polarization was successful at delineating 

known sulphide zones and at finding new chargeable zones of 

considerable interest. 

All anomalous chargeabillty values should be looked at as 

possible indications of the presence of sulphides. 

Twenty-five areas of interest are indicated on Maps ifU ~ 

sheets 2-4. Many of these are peaks within the same 
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chargeable zones or arc d i s t i ngu i slied only because of lack of 

coverage between them. Hetailed examination of data for depth 

interpretation is not within the scope of this report and may 

be undertaken as separate anomalies are choscn for further 

exploration. 

Anomaly //I (sheets //I and 112) is found west of Shoe Lake. 

This zone Is highly chargeable and is found within a broad 

magnetic low coincidetit with a V],F anomaly on a resistivity 

contrast. 

Anomaly /f2 (siieets //1 and 112) is likely of the same 

horizon as 113 or UU. It may extend from Anomaly U39 on LS^^OOE 

to LIOOOOE with moderately high chargeabiJity values. 

Anomalies i/1 and 1/2 may be related but discontinued by the 

source of VLF anomaly 'B' which is also a resistivity low. 

Anomaly ff39 may be related to Anomaly f/2. 

Anomaly ifUO (sheet 111) is likely a separate chargeable 

zone since it is coincident with VLF Anomaly ' C on L9200E. 

I 
i l 
[1 

I 

In contoured plan format, and tfi/1 and 111(2 Anomalies 113 to 

/MO (sheet it2) appear to be chargeabi 1 i ty peaks related to a 

broad chargeable zone which is common to all of them. 

However, several chargeabi1ity peaks are evident, with enough 

variance in apparent resistivities to treat them as separate 
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anoma1i es here . 

AnomaJy #3 (sheet i l l ) is highly chargeable over L10800E 

to Lll'/OOE. It is found within an area of elevated magnetic 

and resistvity values with no VLF correlation. 

Anomaly nu (sheet \\2) is slightly above the local 

chargeabi1ity background with no magnetic or electromagnetic 

s ignature. 

AnomaJy 116 (sheet 112) is found to be a highly chargeable 

zone coincident with a magnetic depression and is just north 

of a VLF anomaly. Resisitivities indicate that this VLF 

anomaly is conductive. 

AnomaJy iHil (sheet i\2) is a relatively weaker 

chargeabi1ity peak within a broad magnetic high. It is 

coirjcident with resistivity peak but exhibits no VLF response. 

Anomaly ilU2 (sheet 112) is a chargeabi 1 i ty peak over three 

lines coincident with VLF Anomaly 'A'. It has no magnetic 

signature but it is found within a broad zone of magnetic low 

values. 

Anomaly 115 (sheet #2) is a broader chargeabi 1 i ty peak 

extending from L108+00E to at least LIU+OOE where IP coverage 
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was discontinued at a north south dike. This anomaly has no 

coincident magnetic or GM signature. 

I Anomaiy 115. (sheet «2) may be continuations of Anomaly //5 

across the dike. Anomaly «5. is coincident with VLF Anomaly 

'A' and an G-W weak magnetic high. Anomaly //5b has no 

g discernible magnetic signature and it has no coincident EM 

i 
i 

response. 

Anomaiy i,U3 (sheet il2) is a slight chargeabi 1 i ty high and 

has a high apparent resistivity. No EM or magnetic response 
is noted here. 

Anomaiy (sheet il2) is possibly related to Anomaly //6. 

No magnetic or EM response is noted and apparent resistivities 

are deceiving. However, this chargeability peak is a 

resistivity low. 

Anomaly (sheet «2) is a moderately chargeable zone 

with moderate to low apparent resistivities. It is coincident 

with VLF Anomaly 'P' within a broad zone of magnetic highs. 

AnomaJy fl8 (sheet //2) is also highly chargeable and 

resistive. It is found to be located between two parallel 

zones of magnetic highs. There is no coincident EM response 

here although it strikes parallel and about 150 feet north of 
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an anomaly. This anomaly seoms to be stronger at depth. 

Anomalies //Sa & nSt, (sheet «2) are likely peaks on the 

same horizon since both are a chargeable and resistive and 

look similar in pseudo-section. 

AnornaJy IIS (sheet Wl) is highly chargeable and resistive. 

It is coincident with a smal1 magnetic high. No notable EM 
response was received here. 

Anomaly 910 (sheet 112) appears to be conductive but shows 

no EM correlations of this although it does parallel a VLF 

anomaly which is about 100 feet to the south. 

Anomaly fill & fill, (sheet 112) are on the same horizon. 

Both are strongly chargeable with slightly below background 

resistivities. Both are found along a subtle magnetic low. 

Anomaly fill (sheet 1\2) is weakly chargeable and it is 
coincident with VLF Anomaly 'M'. 

AnomaJy filk (sheet 112) is also weakly chargeable and it 

is coincident with VLF Anomaly 'F' within a broad zoned 

magnetic low. 
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Anomaly ftl 5 (sheet U2) is a moderately chargeable zone 

coincident with magnetic depression and a VLP conductor ' C . 

Anomaly ///6 {sheet «2) is found to trend east from the 

west shore of Mud Lake. It follows VLF Anomaly 'R' and a 

series of magnetic highs. It is likely conductive as 

evidenced by the low resistivities and the VLF response. The 

chargeabilities peak on L5200E and L16000E. 

Anomaly ill? (sheet «2) is found within a broad magnetic 

high and is coincident with VLF Anomalies 'A' and 'Aj. It hai 

high chargeabi1ity values and low apparent resistivity values 

and is almost certainly chargeable conductors. 

Anomaly HIS (sheet 1/2) is moderately chargeable. It is 

slightly more resistive than the background and is found in a 

subtle magnetic depression. 

Anomaly ill9 (sheet H2) is also moderately chargeable and 

is also more resistive than the background. It is found 

within a broad zone of magnetic lows with no coincident 

anomalous values. 

Anomaly fi20 (sheet #2) is moderately chargeable and it 

peaks in two locations 150 feet apart. This anomaly is 

located along VLF anomalies within the iron formation and it 

1 
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is found lo be a resistivity high relative to the background. 

Anomaly 021 (sheet if3) is moderately chargeable which may 

possibly be considered two separate zones 1121 and //21a. Both 

are flanked on the north and south by magnetic peaks. Anomaly 

Il2i appears to be relatively resistive while //21o exhibits a 

lower apparent resistivity and is found closely associated 

with Anomaly Ai. 

Anomaly ff22 (sheet 113) is a moderate chargeable zone 

which is coincident with VLi- Anomaly '3' on L17100E only. Low 

apparent resistivities confirm that this is a conductive zone. 

It has no remarkable magnetic signature with it. 

Anomaly )723 (sheet «3) is a highly chargeable zone which 

is found to be coincident with VLF Anomaly 'U*. The apparent 

resistivity values confirm this anomaly as a true conductor. 

Anomaly «43 (sheet 113) is a weakly chargeable zone 

flanked to the south by VLF Anomaly 'T'. The apparent 

resistivity is unremarkable and is not low enough to indicate 

conduct i v i ty. 

Anomaly #24 (sheet »3) is a chargeability peak on L1800E 

located within a broader O-W chargeable zone and also within a 

broad E-W zone of magnetic highs. It is coincident with VLF 
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Anomaly 'A' and the apparent resis Iivity ^vaJues confirm it as 

a true conductor. 

Anomaly Hkk (sheet 113) is a moderately chargeabJe and 

resistive zone located just within a broad EW trend of high 

magnetic values. There is no remarkable VLF response 

assoc ia ted with it. 

-

I 

Anomaly U25 (sheet 113) is a chargeable peak witlun a 

broad zone. It is found to have considerable strike length of 

a least 800 feet across L188G0E to L19600E where coverage was 

discontinued. It is found within a zone of low magnetic 

values coincident with VLF Anomaly 'AA' along its entire known 

strike. Tlie apparent resistivity values show this zone to be 

notable less resistive than background. 

Anomaly (sheet U3) is a weakly chargeable zone which 

is coincident with VLF Anomaly 'AA'. This zone has a 

moderately high apparent resistivity. It is located with a 

broad E-W zone of high magnetic values. 

I 

Anomaly »26 (sheet 113) has coverage on LI8800E only and 

it is weakly chargeable there. It is found to be coincident 

with a magnetic low within a zone of magnetic highs and to be 

associated with VLF Anomaly "CC. This anomaly is also 

coincident with a sharp resistivity contrast whiëh, with the 
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other available data, suggests that this is a slightly 

mineralized contact. 

Anomaly »28 (sheet ilU) is a broad chargeable zone with no 

discernible magnetic signature. The apparent resistivities 

are very low. Since the Vl.F response is very weak, these 

values could indicate an area of deeper and/or conductive 

overburden. 

Anomaly #29 (sheet U) is a moderately chargeable zone 

found to be coincident with VLF Anomaly 'Y' on L20000E. It 

has no remarkable magnetic signature on L20000E. Apparent 

resistivites are regionally low but slightly elevated relative 

to the local background. Anomaly U2% (sheet ifU) could be the 

same anomaly as «29. However, here it has no VI,F correlation. 

No IP coverage is available for L20200F.. If these two peaks 

were part of one anomaly it would be cutting through a local 

magnetic peak. 

Anomaly #30 (sheet ifU) is a moderately chargeable zone 

found within a regional magnetic low. It appears to extend 

from L 2 U 0 0 E to L22000E. There is no coincident VLF anomaly 

here. Actually it is a resistivity high found between two 

major VLF Anomalies "AA* and 'X'. 

:J . 
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Anomaly 1131 {sheet IIU) was surveyed by IP on L 2 U 0 0 E 

onJy. The higli apparent resistivity values suggest a change 

of rock typo here. It has no coincident VLF or magnetic 

s i gnature. 

/\nofna/y //32 (sheet iHt) is a deeper chargeable zone of 

moderate to weak strongtl). The overburden here could be quite 

deep and/or conductive. The anomaly is located within a broad 

magnetic low exactly where VLF Anomaly 'Z' shows a 

discontinuation on 1,22000E. 

i 

I 
I 

Anomaly //33 (sheet UU) has the same IP signature of 1132 

and is probably related. It is found to be at a 

discontinuation of V1.F Anomaly 'Z' within a broad resistivity 

low. This anomaly has no other remarkable geophysical 

anomalies coincident with it. 

Anomaly i/34 (sheet ilU) is a weakly chargeable zone which 

is coincident with VI.F Anomaly 'AA'. The apparent resistivity 

is higher here and those anomalies appear to be along a weaker 

mineralized contact. 

Anomaly 1135 (sheet ilU) is a weakly chargeable zone which 

is probably on the same horizon as if3k. It is coincident with 

VLF anomaly 'AA' and a resistivity contrast. This suggests a 

weakly mineralized contact. 
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Anomaly «36 (sheet ilk) is a moderately chargeable zone 

which is coincident with VLF Anomaly 'X'. The macnetics are 

unremarkable. 

Anomaly 0 7 (sheet U ) is weakly chargeable but shows no 
other remarkable geophysical response. 

Anomaly 038 is a weakly chargeable zone which is possibly 

associated with Anomaly 1136 and it flanks VLF Anomaly 'X'. 

The resistivity values are indecisive. There is no remarkable 
magnetic signature here. 

CONCLUSIONS AND RECOMMENDATIONS 

The geophysical program was very successful at finding 

and describing possible sulphide /ones and at providing data 

which gives a better understanding of the complex geology of 

this vast property. 

This report has attempted to define and describe 

separately all remarkable magnetic and electromagnetic (VLF) 

anomalies. These anomalies have not been rated according to 

their possible sulphide potentials. Data from these surveys 

will often delineate rock type changes, changes in 

mineralization, structural anomalies and changes in 

overburden. Precise determination of the cause of magnetic 
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and VLF anomalies is seldom possible. Therefore, these 

anomalies should be carefully considered only with ail 

relevant known geological data and the results of the IP 

survey, where available. 

The IP method proved to be the best, most decisive, 

geophysical tool for locating disseminated or massive sulphide 

deposits on this property. The survey succeeded at defining 

the known Twin Gold Mine sulphide zone. Therefore, all high 

chargeabi1ity values should be considered as possible 

indications of sulphide deposits. These results would then be 

investigated geologically and/or co-ordinated with existing 

geophysical (see 'Survey Results: IP Survey') and geological 

information with the purpose of evaluating their potential as 

diamond drilling or stripping targets. Many lines were not 

surveyed using the IP method. This report recommends that all 

gold bearing deposits proven by drilling or trenching should 

be traced out and described by surveying some fill-in lines of 

IP on either side, along the strike of the known sulphide 

hor i zon. 

Respectfully Submitted, 

Jy 

R.3. Meikle 
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I, Raymond Meikle of Timmins, Ontario hereby certify that: 

1. I hold a three year Technologist Diploma from the 
ilaiieybury School of Mines, Haileybury, Ontario 
obtained in 1975. 

2. 1 have been practising my profession since 1973 in 
Ontario, Quebec, NWT, Manitoba, New Brunswick, Nova 
Scotia for Teck Exploration Ltd., Meta I 1ges11schaft 
Canada Ltd., Rayan Exploration., Sabina Industries 
Ltd., and most recently Bxsics Exploration Ltd. 

3. 1 have based conclusions and recommendations 
contained in this report on knowledge of the area, my 
previous experience, and on the results of the field 
work conducted on the property during July and 
August, 1987 which was carried out under my overall 
supervision. 

U. 1 hold no interest, directly or indirectly in this 
property other than professional fees, nor do I 
expect to receive any interest in the property or in 
Twin Gold Mines Limited or any of it^s subsidiary 
compan i es. 

Dated this 1st day of Oct., 1987 
TiriMTiins, Ontario 

a t 

R.a. Meikle 
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on/iiMi iv's Major Benefits 

• F o u r M a g n e t o m e t e r s in O n e 

• self correcting f o r Diurnal Variations 

• R e d u c e d i n s t r u m e n t a t i o n R e q u i r e m e n t s 

• 2 5 % w e i g h t R e d u c t i o n 

• user Friendly K e y p a d O p e r a t i o n 

• universal C o m p u t e r interface 

• c o m p r e h e n s i v e s o f t w a r e Packages 

1 
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Specifications 
D y n a m i c R a n g e 

T u n i n g M e t h o d 

A u t o m a t i c F i n e T u n i n g 

Display Resolution 
Processing Sensitivity 
Statistical E r r o r Resolution 
A b s o l u t e Accuracy 

S t a n d a r d M e m o r y Capacity 
Total Field o r G r a d i e n t 
Tie-Line Points 
Base Station 

Display 

I " Î S 2 3 2 S e r i a l l / O I n t e r f a c e 
' G r a d i e n t Tolerance 

Test M o d e 

i e n s o r 

-Gradient Sensors 

Sensor Cable 

- | | | d e l i n g T i m e (Base Station M o d e ) 

O p e r a t i n g E n v i r o n m e n t a l R a n g e 
• ^ w e r S u p p l y 

"•atterv C a r t r i d g e /Belt Life 

W e i g h t s a n d Dimensions 
I n s t r u m e n t Console O n l y 
NiCad o r Alkaline B a t t e r y C a r t r i d g e 
NiCad o r Alkaline B a t t e r y Belt 
L e a d - A d d B a t t e r y C a r t r i d g e 
l e a d - A c i d B a t t e r y Belt 
Sensor 
G r a d i e n t Sensor 

(0.5 m s e p a r a t i o n - standard) 
G r a d i e n t Sensor 

_ (1 .0 m s e p a r a t i o n • optional) 
S t a n d a r d S y s t e m C o m p l e m e n t 

18,000 t o 1 1 0 , 0 0 0 g a m m a s . Roll-over display f e a t u r e 
suppresses first significant digit u p o n e x c e e d i n g 1 0 0 000 
g a m m a s . 

T u n i n g value is calculated accurately utilizing a specially 
d e v e l o p e d t u n i n g a l g o r i t h m 
± 1 5 % relative t o a m b i e n t field s t r e n g t h o f last s t o r e d 

value 
0.1 g a m m a 
± 0.02 g a m m a 

0.01 g a m m a 
± 1 g a m m a at 50,000 g a m m a s at 2 3 ' C 
± 2 g a m m a o v e r total t e m p e r a t u r e r a n g e 

1 ,200 d a t a blocks o r sets o f readings 
100 d a t a blocks o r sets o f readings 
5,000 d a t a blocks o r sets o f readings 
C u s t o m - d e s i g n e d , r u g g e d i z e d liquid crystal display w i t h a n 
o p e r a t i n g t e m p e r a t u r e r a n g e f r o m - ^ O ' C t o SS'C T h e 
display contains six n u m e r i c digits, decimal p o i n t , b a t t e r y 
status m o n i t o r , signal d e c a y rate a n d signal a m p l i t u d e 
m o n i t o r a n d f u n c t i o n descriptors. 
2400 b a u d , 8 d a t a bits, 2 s t o p bits, n o p a r i t y 
6,000 g a m m a s p e r m e t e r (field p r o v e n ) 
A. Diagnostic testing (data a n d p r o g r a m m a b l e m e m o r y ) B. Self Test (hardware) 
O p t i m i z e d m i n i a t u r e design. M a g n e t i c cleanliness is 
consistent w i t h t h e specified a b s o l u t e accuracy. 
0.5 m e t e r sensor separation (standard), n o r m a l i z e d t o 
g a m m a s / m e t e r . O p t i o n a l 1 .0 m e t e r sensor separation 
available. H o r i z o n t a l sensors optional . 
Remains flexible in t e m p e r a t u r e r a n g e specified, Includes 
strain-relief c o n n e c t o r 
P r o g r a m m a b l e f r o m 5 seconds u p t o 60 m i n u t e s in 1 
second i n c r e m e n t s 
- ^ O - c t o -f 5S°C; 0 - 1 0 0 % relative h u m i d i t y ; w e a t h e r p r o o f 
N o n - m a g n e t i c rechargeable sealed lead-acid b a t t e r y 
cartridge o r belt; rechargeable NiCad o r Disposable b a t t e r y 
cartridge o r belt; o r 1 2 V D C p o w e r source o p t i o n f o r base 
station o p e r a t i o n . 
2,000 t o 5,000 readings, f o r sealed lead acid p o w e r supply 
d e p e n d i n g u p o n a m b i e n t t e m p e r a t u r e a n d rate o f 
readings 

2.8 kg, 238 X 1 5 0 x 2 5 0 m m 
, 1 . 2 kg, 235 X 105 x 9 0 m m 

1 . 2 kg, 540 X1 0 0 X 4 0 m m 
1.8 kg, 235 X 105 x 9 0 m m 
1 . 8 kg, 540 X 100 x 4 0 m m 
1 . 2 kg, 5 6 m m d i a m e t e r x 2 0 0 m m 

2.1 kg, 5 6 m m d i a m e t e r x 7 9 0 m m 

Base S t a t i o n O p t i o n 
C r a d i o m e t e r O p t i o n 

2.2 kg, 5 6 m m d i a m e t e r x 1 3 0 0 m m 
I n s t r u m e n t console; sensor; 3 - m e t e r cable, a l u m i n u m 
sectional sensor staff , p o w e r supply, harness assembly 
o p e r a t i o n s manual. 
S t a n d a r d system plus 30 m e t e r cable 
S t a n d a r d s y s t e m plus 0.5 m e t e r sensor 

E D A i n s t r u m e n t s i n c . 
a Thorncliffe P.irk Drive 
T o r o n t o . O n t . i r i o 
C.MADA M4H IH I 
Telex: OC 71222 EOA TOR 
C.iDie: Instruments T o r o n t o 
W161425 7800 

in U.S.A. 
E O A instruments inc 
5151 w;»rcl Ro,ici 
W h e a t Ridge. C o l o r a d o 
U.S.A. 800Î5 
I 3 0 Î I 4 2 2 9 1 1 2 

P r i n t e d in Canada 
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APPENDIX B 



Major Benefits of the o m n i plus 
• C o m b i n e d V L F / M a g n e t o m e t e r / G r a d i o m e t e r 

System 

• N O Orientation Required 

• Three V L F Magnetic Parameters Recorded 
• A u t o m a t i c Calculation o f Fraser Filter 

• Calculation o f Elllptlclty 

• A u t o m a t i c correction o f Primary Field 
Variations 

• Measurement o f V L F Electric Field 



I 
I 
Specifications* 
F r e q u e n c y T u n i n g R a n g e . . . . . 15 t o 30 k H z , w i t h b a n d w i d t h o f 150 H z ; t u n i n g 

r a n g e a c c o m m o d a t e s n e w P u e r t o Rico station 
a t 2 8 . 5 l < H z 

T r a n s m i t t i n g stations ivieasured. . U p t o 5 stations can b e automatically m e a s u r e d 
at a n y g i v e n grid location w i t h i n f r e q u e n c y 
t u n i n g r a n g e 

R e c o r d e d VLF M a g n e t i c 
P a r a m e t e r s 

S t a n d a r d iviemory C a p a c i t y . 

Display 

RS252C Serial i / o interface 

Test M o d e 

Sensor H e a d 

. T o t a l field s t r e n g t h , t o t a l dip, vertical 
q u a d r a t u r e (or alternately, h o r i z o n t a l 
a m p l i t u d e ) 

. 800 c o m b i n e d VLF m a g n e t i c a n d VLF electric 
m e a s u r e m e n t s as well as g r a d l o m e t e r a n d 
m a g n e t o m e t e r readings 

C u s t o m d e s i g n e d , r u g g e d i z e d liquid crystal 
display w i t h built-in h e a t e r a n d an o p e r a t i n g 
t e m p e r a t u r e r a n g e f r o m - 4 0 ° C t o +55®C T h e 
display contains six n u m e r i c digits, decimal 
p o i n t , b a t t e r y status m o n i t o r , signal s t r e n g t h 
status m o n i t o r a n d f u n c t i o n descriptors. 

. 2400 b a u d rate, 8 data bits, 2 s t o p bits, n o parity 

A . Diagnostic Testing (data a n d p r o g r a m m a b l e 
m e m o r y ) 

B. self Test (hardware) 

. Contains 3 o r t h o g o n a l l y m o u n t e d coils w i t h 
a u t o m a t i c tilt c o m p e n s a t i o n 

O p e r a t i n g E n v i r o n m e n t a l 
R a n g e 

P o w e r S u p p l y 

I 

yvelghts a n d D i m e n s i o n s 
I n s t r u m e n t Console 
Sensor H e a d 
V L F Electronics M o d u l e . . . 
L e a d A c i d B a t t e r y C a r t r i d g e 
L e a d A c i d B a t t e r y Belt . 
Disposable B a t t e r y Beit . 

. - 4 0 ° C t O + 5 5 ' C ; 
0 - 1 0 0 % relative h u m i d i t y ; 
W e a t h e r p r o o f 

. N o n - m a g n e t i c rechargeable sealed lead-acid 18V 
DC b a t t e r y c a r t r i d g e o r belt; 18V DC disposable 
b a t t e r y belt; 1 2 V DC external p o w e r source f o r 
base s t a t i o n o p e r a t i o n only. 

. 2 . 8 kg, 1 2 8 x 1 5 0 x 2 5 0 m m 

.2.1 k g , i 5 0 d i a . x l 3 0 m m 

. 1 . 1 k g , 4 0 x 1 5 0 x 2 5 0 m m 

. 1 . 8 kg, 2 3 5 X 1 0 5 X 9 0 m m 
. 1 . 8 kg, 5 4 0 x 1 0 0 x 40 m m 
. 1 . 2 kg, 5 4 0 x 1 0 0 x 4 0 m m 

•Pr«lmlnarv 

E D A I n s t r u m e n t s inc., 
4 T h o r n c l l f f e Park D r i v e , 
T o r o n t o , O n t a r i o 
C a n a d a M f l H l H l 
Telex: 06 25222 E D A T O R . 
Cables: I n s t r u m e n t s T o r o n t o 
1416)425-7800 

m U S A , 
E D A I n s t r u m e n t s inc., 
5151 w a r d R o a d . 
W h e a t R i d g e , C o l o r a d o 
U . S . A . 8 0 0 Ï 5 
<303)422-9112 

P r i n t e d In C a n a d a 
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I OPHYSICS / METHODS AND DATA 

I r w - E M Data Processing 
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0 . C. F R A S E R , Chief Geophysicist, 
Geophysical Engineering and Surveys Limited, 
IKeevil Mining Group L i m i t e d ) , 

Toronto, Ontario 

A B S r i l A C T 
Geophys ica l Encineer i i iK and S u r v e y s Limited of l l ic 

Kecvil Min ing G r o u p h a v e rout ine ly coiiHucled |;roiind 
s u r v e y s wi th V L F - E M rece ive rs fo r tlio pas t two y e a r s . 
Hoth Crone ' s Kadem and Konka ' s KMlt! h a \ c been u s i d . 

VLK-KM dip-anRle d a t a o f t e n yield coniplcx p a t t e r n s 
whirh r equ i r e cons idérab le (.tudy f o r a p roper in t e rp re -
lat ioi i . A method w a s d e \ e l n p e d which a l lows field oper -
a t o r s (o t r a n s f o r m t h e noncontournl i le dip anRles into 
r o r t o i i r a b l e d a t a , prodllcin^' conductor p a t t e r n s which a r c 
immedia te ly a p p a r e n t to exp lo ra t ion personnel un t ra ined 
in VLP- I ÎM i n t e r p r e t a t i o n . 

VLK-KM contoured d a t a genera l ly peak very close to 
t he t o p of a conduc to r , t h e r e b y allowinR dri l l holes to he 
cpot ted a c c u r a t e l y . Howeve r , t h e d a t a genera l ly should not 
be used a lone to select d r i l l t a r g e t s because s t r u c t u r e s 
m a y be s u f f i c i e n t l y conduc t ive to yield stronp; anomal ies . 
T h u s m a g n e t i c a n d / o r ver t ica l - loop EM cor re l a t ions may 
be cons idered a s n e c e s s a r y c r i t e r i a fo r dr i l l ing . 

A L F - E M s u r v e y s can replace 11' s u r v e y s in ce r t a in 
e n v i r o n m e n t s . F o r e x a m p l e , t he Hest igouchc orebody in t he 
I l a t h u r s t c a m p of N e w Brunswick vielded a V L F - E M 
anoma ly a s d i s t inc t a s t h a t ob ta ined bv II», a l thouRh the 
Iwdy did no t r e spond to ver t ica l - o r hor izonta l - loop E M . 
Howeve r , t he c u p r i f e r o u s breccia pipes of t h e T r i b a ç mine 
n e a r U a t c h a w a n a , O n t a r i o yield s t r o n g I P anomal i e s bu t 
not V L F - E M anoma l i e s , i l lus t ra t inR tha t d i s semina ted ore 
t a r g e U should be s o u g h t wi th I P r a t h e r t han wi th V L F - E M . 

I N T R O D U C T I O N 

A METHOD HAS BEEN DESCRIBED ( F i a s e r , 1 9 6 9 ) w h i c h 
enab le s s o m e w h a t n o i s y , noncontourab le d i p - a n g l e 
data t o be t r a n s f o r m e d i n t o less no i sy , contourab le 
data . T h i s d a t a p r o c e s s i n g i s p e r f o r m e d rout ine ly by 

D. C. F R A S E R obta ined a Bache lo r ' s 
a n d a Alas te r ' s degree in geology a t 
t he U n i v e r s i t y of N e w B r u n s w i c k 
a n d , in 196C, a Ph .D. degree in geo-
p h y s i c s a t the Un ive r s i t y of Ca l i fo r -
n i a a t Berkeley . He h a s p e r f o r m e d 
r e f e a r c h on induced po la r i za t ion , re-
s i s t i v i t y , magne t i c s , g r a v i t y and 
e l e c t r o m a g n e t i c s , inc lud ing the des ign 
of n e w i n t e r p r e t a t i o n me thods em-
p l o y i n g , in p a r t , d ig i ta l f i l t e r i n g and 
c o r r e l a t i o n techniques . Recent ly , lie 
h a s been involved to a cons iderab le 

e x t e n t in m a p p i n g c o n d u c t i v i t y inhomogenei t ies , f i r s t w i th 
g round e q u i p m e n t «s n t h e s i s p rob lem, and t hen w i t h 
a i r b o r n e e q u i p m e n t In co l l abora t ion wi th B a r r i n g e r Re-
search L imi ted . 
_ D r . F r a s e r h a s w o r k e d f o r severa l pe t ro leum and min-
ing c o m p a n i e s a n d c u r r e n t l y is chief geophysic is t of Geo-
phys ica l E n g i n e e r i n g & S u r v e y s Limi ted , a m e m b e r of 
the Soc ie ty of E x p l o r a t i o n Geophys ic i s l s and of t h e CIM, 
and a p a s t p r e s i d e n t of t h e C a n a d i a n E x p l o r a t i o n Geo-
phys ica l Socie ty . 

P A P E U P R E S E N T E D : a t t he 72nd A n n u a l Gene ra l 
Mee t ing of t he C I M , T o r o n t o , A p r i l , 1970. 

K E Y W O R D S : G e o p h y s i c a l exp lo ra t i on . D a t a process ing , 
t l e c t r o n i a g n e t i c s u r v e y s . D i p ang les , V L F - E M surveys , 
' l i t e r t h e o r y , C o n t o u r i n g . 

CIM T R A N S A C T I O N S : Vol. L X X I V , p p . 11-13, 1071. 

f i e ld personnel , and s i m p l y invo lves a d d i t i o n s and s u b -
trac t ions . 

Bo th m a g n e t i c and V L F - E M data can be co l l ec ted 
by n s i n g l e ind iv idual a s par t o f a g r o u n d e v a l u a t i o n 
prograin . T h e V L F - E M m e t h o d can prov ide c o n t o u r 
m a p s wl i ich m a y be a s u s e f u l t o exp lora t ion g e o l o g i s t s 
a s m a g n e t i c maps . T h e k e y to the u s e f u l n e s s , h o w -
ever , l ies in t h e da ta p r o c e s s i n g , b e c a u s e r a w dip-
a n g l e data f r e q u e n t l y a r e m o r e c o n f u s i n g t h a n e luc i -
d a t i n g . T h i s po in t i s i l lus tra ted in Figure J, w h i c h 
p r e s e n t s d ip -ang le data f r o m the T e m a g a m i m i n e In 
Ontar io . Clearly , the complex p a t t e r n r e q u i r e s s o m e 
t h o u g h t f o r proper i n t e r p r e t a t i o n . Converse ly , Fig-
ure 2 prov ides a conductor pa t tern w h i c h is i m m e d i a t -
ely a p p a r e n t even to t h o s e untra ined in V L F - E M in-
t erpre ta t ion . It is obta ined f r o m the data of Figure J, 
u s i n g the m e t h o d descr ibed in the Apj>endix. T h e con-
toured u n i t s are e x p r e s s e d In d e g r e e s . Only t h e pos i -
t i v e q u a n t i t i e s are contoured . 

HlMIIti 
M i l 1 

F I G U R E 1 — D i p - a n g l e V L F - E M d a U in t h e vicini ty of 
t he T e m a g a m i mine . T h e a r r o w de f ine s t h e p r i m a r y f ie ld 
d i rect ion f r o m the t r a n s m i t t e r a t Sea t t l e , M 'ash ing ton 
( a f t e r F r a s e r , 1969). 

( C I M ) Bulletin for J a n u a r y , 1 9 7 1 

F I G U R E 2 — Contoured V L F - E M d a t a , in deg rees , a s 
calcula ted f r o m the m a p of F i g u r e 1 ( a f t e r F r a s e r , 1969). 
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^ o ther «uvivonwients described in Hallot (1967) 
M-ouId not be as amenable to the use of VLF-EM in 

Ip l H c ^ f IP. A truly disseminated copper deiwsit will 
ID ^ VLF-EM anonjaly but will yield a large 

as was found to he the case for the breccia 
pijies of the Tribag mine near Batcliawana, Ontario. 

Structural Interpretation 

Inasmuch as VLF-EM responds well to structures. 
Mie method has been applied to the maiipinR of faults. 

example is shown in Figure 6, which depicts a 
portion of a survey in the Cobalt ai ea of Ontario. The 
property was a silver prospect where the veins were 
postulated to be associated with faults. VLF-EM ap-
peared to be the most reasonable geophysical method 
available to aid in tracing these faults. Considerable 
drilling has been done on this pro|)erty. and the fault 
interpretation was verified. 

fVpitrc 2 illustrates that faults can be as conductive 
to \ L F - E M as massive pyrite. ]n this Temagaini 
example, the faults contain a brecciated matrix with 
some hematite cementing. They yield a strong IP 
anomaly, but are non-conductive to conventional EM. 

DEPTH OF EXPLORATION 

The relatively high transmitted frequency of ap-
proximately 20,000 hz severely limits the depth of 
exploration in areas of conductive overburden. As an 
example, penetration of the 100 to 200 feet of clay 
in the Timmins area often is not acliieved. 

In regions where the overburden has a less excep-
tional conductivity, such as the lîathur.st area, depth 
of exploration generally is limited to about 300 feet. 
This depth was predicted from model curves in Fraser 
(1969), and appears to be true in practice, as over the 
r.estigouche deiwsit (Figure 4 ) . 

CONCLUDING HE]\IARKS 

VLF-EM surveys are exceptionally easy to perform, 
but the dip-angle data may be exceedingly difficult 
to interpret correctly. This latter point has produced 
unfavourable comments regarding the utility of VLF-
EM as a prospecting tool. The data-processing method 
used to transform somewhat noisy, noncontourable 
dip angles into less noisy, contourable data greatly 
increases the value of VLF-EM surveys. 

The eff ic iency of data flow is significantly in-
creased in the case of an active mining company per-
forming such surveys in large quantities. This is be-
cause the contoured maps may be used directly by 
geologists in charge of their various projects, rather 
than requiring a geophysicist to study each dip-angle 
map. 

Contoured VLF-EM maps form a useful complement 
to magnetic maps. The survey and data-processing cost 
IS similar to that for a hand-held fluxgate magneto-
m e t e r . 

For general exploration in the Shield, VLF-EM con-
ductors generally should be tested with vcrtical-loop 
EM to separate ma.ssive sulphides (and graphite) from 
conductive structures. such structure.s can be 
mapped with V],F-EM. this provides another use for 
the method. Further, some massive and heavily disse-
minated .suli)hi(les. which do not restiond to conven-
tional EM, will yield VLF-EM anomalies as distinct 

<Cm{ eu<(t(ia for /anuary, I37I 

as those obtained by IP. These three uses of VLF-EM, 
i.e., for general prospecting, majiping of structures 
and as a judicious alternate to IP, form our primary 
applications of VLF-EM to property evaluation. 

APPENDIX 

Tlie Data-Processing Technique 
TUB DATA-PROCESSING TECHNIQUE is described in de-
tail by Fraser (1969), where it is also discussed in 
terms of f i l ter theory». The method is very simple to 
apply, as is shown by the example of Figure 7. This 
f igure illustrates that the contourable quantity is the 
sum of the values at two adjacent stations minus the 
sum at the next two adjacent stations. The above-
referenced paper presents a tabulation method suited 
to the processing of this dip-angle data. The calcula-
tions are performed in the field by the instrument 
operators. 

— T " 
- n - r -» 

L 
•1» «««It 
•Ci>lIt 

c«i<eii'>iit •t<acc> 

(«•nl-ci-Kl.H 
l>«. «l-ft^-itl • «f 

— (•-••l-l-ii-il .t 
— (-H-t»l.; !-• «n • - »4 

L—i-u- ti - t-r .«I • - It 
FIGUH1Î 7 — Example of the da ta proceRsing calculations, 
illufilradnK tha t the contoured quant i t ies are olitained 
fiimply f rom additions and subtract ions performed on the 
dip angles. 

A 50-foot station interval is recommended to avoid 
the problem of near-surface conductors appearing as 
deeper conductors, as could occur if the station spac-
ing was larger. In actual practice, data are collected 
at 100-foot intervals, with 60-foot readings being tak-
en where anomalies occur. Later, 50-foot arti-
ficial data are inter|>oIated in non-anomalous areas 
prior to performing the calculations. This procedure 
avoids some confusion in the contour patterns which 
would result from near-surface 'geological noise'. 

Normally, only the positive values are contoured, 
because the negative quantities generally represent 
anomaly flanks. Consequently, the inclusion of nega-
tive contours would serve only to confuse the conduc-
tor ])attcrns. However, if a backward crossover was 
produceil by a geological source, an erroneous inter-
pretation of the contour map and the dip-angle pro-
files would result. To date, such a crossover has not 
been recognized on tlie predominantly in-phase dip-
angle data. 

R E F E R E N C E S 

Frase r , D. C., (19G!)), ConUiuring of V L F - E M D a t a ; Gco-
physics, Vol. 34, pp. 958-967. 

Hallof, P. G., (1967), The Use of Induced Polarization 
Measurements to Lora tc Massive Sulphide Mineraliza-
tion in Enviroiunonts in which EM Methods F a i l ; 
paper presented a t Canadian Centeiniiat Conference 
on Mining and Groundwater Geophysics, N'iagara, 
Ontario. 

*Thc technique is analogous to pass ing the dip-angle data 
Uiroit|;h a bandpass f i l te r which (1) completely removcji 
P C hiiis and gruutly a t t enua tes long wave lengths, (2) 
loinplutc'ly reniovf.'? Nyquist f requency noise, (3) phase-
sh i f t s all f requencies hjT'OO degrees and (4) lins the 
b;m<l|iiiss centered at a Avave lengtli of f ive t imes the 
station spacing; ( . 



F I E L D E X A M P L I I S 

The following field examples were chosen to illus-
trate tlie three primary uses to wliich VLF-EM lias 
been applied by Geopliysical Engineering and Surveys 
Limited. 

loop correlation also coincides with a niaRnetic ano-
maly, and probably is due to magnetic sulphides. It 
will be drilled shortly. The other equally stionfr VLF-
EM anomaly without vertical-loop corrélation does not 
parallel the magnetic patterns, and probably is due 
to a fault. 

General Prospecting 
General prospecting or ground evaluation provides 

the most common use for VLF-EM. Ground often is 
obtained Avhich requires only a general approacli to 
exploration, as when there is insufficient geological 
information regarding the specific target sought. In 
such cases, magnetic and VLF-EM surveys are rou-
tinely performed without the guidance of a geophysi-
cist. VLF-EM conductors are tested by short travers-
es with vertical-loop EM. The anomaly patterns gen-
erally are sufficiently clear so that mapping, trench-
ing, drilling or abandonment will be decided without 
consulting a geophysicist. Exceptions can occur when 
patterns become complex. 

Figure S illustrates a survey in which two strong 
VLF-EM conductors were obtained. The southern ano-
maly has vertical-loop EM correlation and the north-
ern one does not. The VLF-EM anomaly with vertical-

ïn Place of IP 
There are certain environments where VLF-EM 

can be used as an alternate to IP. These are the en-
vironments characterized by massive or heavily disse-
minated sulphides which occur within 300 feet of sur-
face and yet do not respond to conventional EM. IP 
was considered to be the most suitable geophysical 
method for the detection of such bodies (Hallof, 1967). 
However, it is well worth testing VLF-EM in these 
environments because of the very substantial cost 
savings that result if the method is responsive. As an 
example, Figure i illustrates a VLF-EM survey over 
the Restigouche orebody in the Bnthurst area of New 
Brunswick. Figure 5. showing IP chargeability con-
tours, allows a comparison to be made of the relative 
merits of IP and VLF-EM for this type of mineral-
ization. The Restigouche body did not respond to ver-
tical- or horizontal-loop EM because of the high spha-
lerite content of the massive sulphides. 

FIGURE 3 —Contoured VLF-EM in degrees and vertical-
loop EAI profi es (1,200 h7.) from a property évaluation 
survey in the Uchi Lake area. 

FICUIllî .« — Contoured VI.F-EM in degrees from the 
Kestigoiidie orebody, illustrating that the method is a 
viable alternate to IP in this environment (cf. Figure 5) 

• (Mm 

FIGURE 5 — Gradient-array IP chargeability in milli-
seconds over the Itestigouche orebody, for comparison 
with the VLF-EM data of Figure 4. FIGURE 6 —Contoured VLF-EM in degrees from a fault-

mapping survey in the Cobalt area. 
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I P C - 9 / 2 0 0 W 

I N D U C E D P O L A R I Z A T I O N A N D D . C . 
R E S I S T 1 V 1 T Ï T R A N S M I T T E R 

2 . 0 S P E C I F I C A T I O N S 

M a x i m u m O u t p u t P o w e r 

O u t p u t V o l t a g e 

O u t p u t C u r r e n t 

M e t e r R a n g e s 

A u t o m a t i c C y c l e T i m i n g 

A u t o m a t i c P o l a r i t y C h a n g e 

P u l s e D u r a t i o n s 

P e r i o d T i m e S t a b i l i t y 
a n d A c c u r a c y 

O p e n L o o p P r o t e c t i o n 

S y n c h r o n i z a t i o n O u t p u t 

I n t e r n a l P o w e r S o u r c e s 

E x t e r n a l P o w e r S o u r c e s 

2 0 0 U d e f i n e d a s w h e n c u r r e n t 
I s o n a n d i n t o a r e s i s t i v e 
l o a d . 

S w i t c h s e l e c t a b l e a t n o m i n a l 
s e t t i n g s o f 1 5 , I S O , 2 1 0 , 3 0 0 , 
4 2 5 , 6 0 0 o r 8 5 0 V . 

1 . 5 A m a x i m u m . 

S w i t c h s e l e c t a b l e a t 5 0 m A , 
1 5 0 m A , 5 0 0 m A , 1 5 0 0 m A f u l l 
s c a l e w i t h a c c u r a c y o f o f 
f u l l s c a l e . 

T : T : T i T ; o n : o f f : o n : o f f • 

E a c h 2 T . 

T I s s w i t c h s e l e c t a b l e a t 1 , 
2 , 4 , 6 , 1 6 o r 3 2 s e c o n d s . 

C r y s t a l c o n t r o l l e d t o b e t t e r 
t h a n 0 . 0 0 2 p e r c e n t o f t h e 
s e l e c t e d p u l s e d u r a t i o n . 

H i g h v o l t a g e i s a u t o m a t i c a l l y 
t u r n e d o f f i f t h e o u t p u t p o w e r 
i s l e s s t h a n 2 W . T h i s c a n b e 
o v e r r i d d e n m a n u a l l y f o r 
t e s t i n g p u r p o s e s . T h i s 
p r o t e c t i o n i s n o t e f f e c t i v e a t 
t h e 1 5 V o u t p u t . 

O p t i c a l l y i s o l a t e d , s u i t a b l e 
f o r e x t e r n a l s y n c h r o n i e a t i o n 
o f t h e I P R - 1 1 m u l t i c h a n n e l I P 
R e c e i v e r . 

T w o b a t t e r y p a c k s a r e 
s t a n d a r d , e a c h c o n t a i n i n g A G C 
6 6 0 - 1 l e a d - a c i d g e l - t y p e 
b a t t e r i e s g i v i n g 2 A V a t 1 2 
A h . 

O n e P e n l i t e b a t t e r y , E v e r e a d y 
E 9 1 o r e q u i v a l e n t . 

2 4 V D C s u p p l y a t m a x i m u m l O A . 

2 - 1 



Il • 
Power for Battery Charger 

Dimensions and Weights 

Operating Temperature Range 

Standard Equipment 

Optional Equipment 

Shipping Weight 

1 1 5 o r 230 VAC, 50 t o AOO Hï, 
100 W. 

Transmitters with two battery 
packs: 
lAO X 300 X 460 mm; 16.0 kg 

S i n g l e b a t t e r y p a c k ; 
l A O X 3 0 0 X 1 5 0 n m ; 6 . 2 k g 

Charger: 
140 X 300 X 150 m m ; 5.5 k g 

- 3 0 * C t o + 5 5 * C . 

C o n s o l e , 2 b a t t e r y p a c k s , 
b a t t e r y c h a r g e r , c a r r y i n g 
h a r n e s s . T w o g i a n t b a n a n a 
p l u g s , m i n o r s p a r e p a r t s k i t . 

R e e l s , w i r e , p o r o u s p o t s , 
e l e c t r o d e s , m a j o r s p a r e p a r t s 
k i t , r a d i o t r a n s c e i v e r s , b a c k 
p a c k . 

46 kg Includes reusable wooden 
shipping case. 

2 - 2 / • 
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Induced Polarization • Receivers 

IPR-8 Analog Time Domain induced Polarization Receiver 
• Th« iPfl-8 IS m» wui ttot I iKtw oom»«i IP fte»w «vntaoK Irom Scmtrei. it olttfi i pood dMi 01 miomuinn aooul eurvt snao* m o a «m-pw 10 ocMratt. 
Uo 10 20 sianoard sMciaei* micgrmon cnanrws. 
1. 3 or 6 charmnt tmunanaousiy megriiad. 
Auiomaiic memory regifltr siorag* lor uo lo » cnannM. 
Raaos diitcny m Vt/Vo. normaiizM lor cnannd ' •nom ano mmotr o( Buu« Mieeiea 
Auiorruiie BfOgrammar (or avaragmg 2, 4 or a eyeiei. 
Mullet» cnannai laaoouis normauM lor tianaard oacav curva tnaoa, oroinong immaoiaia I M (v acaiion 01 anomanua curva snaoa. 
Synchronous oaiog lo feouca rrusinggarmg oy noisa. 
Auicmaiie satl-ooiantial traekng. 
Caiontea manual SP buating lor SP maaauiamenu. 
Uaaeia w m arry lime oomam iraftsrmn»». 
High inoul «roaoanca. 
8uill-in aitamai eireuii tasiir. 
Exeaiiani oowar iina nosa raiaciion. 
Laiati CCS/MOS circuitry permits uo to two mcntns oattary iila using only « 0 eaia. 
Vary iigm wcignt al 3.6 kg eomciaia wim Danarws. 

IPR-8 Receotor de Poiamaciôn Inducida en el Oominio del Tiempo, AnaJôgico 
El IPfl-t as al PaccDior oa PI oua Scntiai ermaa oa manaia fr*iy aconomica. Ena oiraea una lxj«na oitireuciOn oa oaioa para mormaeion toora la lorma oa la cuna oa oaeamanto y es nvy snvw oa coctar. 
Hasu 20 eanaws oa ntagraci«n lunoara. saiac-oonacwt. 
Imagracion sanuiianaa oa 1. 3 6 6 canaiet. 
Aimacenamianio automalieo an lagotioa da mamofa oa natia 6 canaiai. 
Leciura diracu ea la m e n Vt/Vo. rnrmaiiuooa pot ei ancno oa canai y i«jmaio oa pusos. saiac-cionaaoa. 
Progtarraeidn auiomatiea para un promaoo oa 2. 4 u t eeioa. , 
Laciuras oa eanaiaa mjiioat. ncrmauaooa tagun una lorma ttanoaro oa euna oa oaeaananio. oro> porconanoojr^CipanBaoiaa dauna lorma da curva anomaia. an ai eanva • -
Aiusto sneronieo oua taduce laBa aetwaciPn por 
RUKIA 

Ajusta automaico oa auioooiamaL >.. 

Polariziciôn Inducida • Receoiore» Rtceoteurs de poianuilon provoauee 

Caieraeion manual da i maooasda AP. eiai. vaiaoafas an 

Uie eon cuaiouiar iransmaor an ai oommo oa 

Entraoa da ana moaoaneia. 
CireunoaKiamo da eomoroeaeipn. meorpoiaoo. 
£«caienia racnazo oa (wdo da linaat oa ana lart-non. 
Greuiloa CCS/M06 mooemca parmiian naata 2 meaaa oa icrvice a laa « Datanai ea ico 0 nan-oara. 
Muy imana con Miariaa neiwaas a'canu un peso da 3 6 kg. 

IPR-a Béeeoteur de oolarisation ofovo-Quee el resistivité en domaine de temos i lecture anaiogigu*. 
L'aooarari IPQ-a ast la rtceoieur oa ooiarisaiion prmoouaa an oomama oa lamos M mc«is cnar. aaoonioia enai Semiia». ii oma oaaucpuo o mior-maiiorts an racoon avae la lorma oa eouroas at. aat tacN a coarar. 
n ottia lusou a 20 BanoK normaias d miegraiion a enoan. 
t J ou 6 banoas sont iniagraes smitanamant. 
Un emmagasinaga a registra oa mcmoiia pour iua-OU a 6 Banoea. 
II lit oiraetement an vs/vp ti est normaiaa pour la largaur oa oanoa al la narrera a imouoicns sawc-isnnaaa. 
Un programmeur auiOTialoua cour l'èlaoïosamant da moyanna oa 2.4 eu t cyciat. 
Oaa laetura» i ûanoei murtioias normaïaaas pour la lorma oa courpa tranaiiona normaia al taurn» sant una moieaian sur c w a oa la lorma oa coursa d'una anomaua. 
Un œeiencnement oeriooaue svnehfonoa alin oa rtouira las taux oecienenemeots car ou oruit 
Un ragiaga oa poiaraaiion socnianea automatcua. 
una ccmoensaiion marxiaua oa poiarisaiion soon-tanaa. unpraa pour ws meaurta aa poarsaiion soonianea. 
Il esi comoaioia avac rMmoorta laouai oes amai-taurs an oomama et icrrca. 
Una vTveoance O'entrea atavea. 
Urt eonir&aur Oa rasistanca ou circuit eiiarna ast 'Korpora. 
Ur< aicaiiani raiat oaa pruiis oa sactaur ataeinoua. 
U s cireuns oa lyoa COSfMCS des PU modarna* parmaitant aui 4 puai "0" oa durât lusou a oaui 
mes. 

Un poo] lagar oa 3 S ig avac les p<i»s. 
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RESISTIVITY 
(ohi - «etres) CHfiRBEflBILITY 

(nilliseconds) CHARGEftBILlTY PROFILE 

F 
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ft R 

A B 
N 3 N 1 
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H 3 
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N 1 
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N 2 
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t — t f-
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11900N 

-12000N 

- 1 2 1 0 0 N 

- 1 2 2 0 0 N 

^23001M 

- 1 2 4 0 0 N 

-12500N 

1096 

Property : twin gold j 
Client s 

Â SASSIZ RESOURCES 
I Date of Survey : 13/8/87 

Operator : PR 
Electrode Array : DIPDLE - DIPDLE 
Mode : TIME DOMAIN 
Receiver : SCINTREX IPR-8 
Transmitter : SCINTREX IPC-9 t 
Pulse Time : 2 Sec on 2 Sec off 
Delay Time : 450 ms 
Integration Time : 900 ms 
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S 1_ = 5 0 0 0 

RESISTIVITY 
(oh* - netres) 

CHARGEABILITY 
(nilliseconds) 

CHARGEABILITY PROFILE 

F 
R 
A 
S 
E 
R R 

A B 

I 

0 20 40 60 80 100 120 
t 1 ^ 1 — - t — 1 1 » • f f + 

F 6 

- 1 1 2 0 0 I M 

- 1 1 3 0 0 N 

- . 1 1 4 0 0 N 

- 1 1 S O O N 

- 1 1 6 0 0 N 

- 1 1 7 0 0 N 

- 1 1 B O O N 

- 1 1 9 0 0 N 

12000N 

1 2 1 0 0 N 

12200N 

- 1 2 3 0 0 N 

- i 2 4 0 0 N 

- 1 2 5 0 0 1 M 

- 1 2 6 0 0 N 

6 5 

5 5 

4 5 

12 14 

32 34 
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76 79 
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53 51 

62 62 

3 A • 

57 58 

41 40 

18 18 

12 18 
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- J . 2 1 0 0 N 
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-12300M 
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-J.2500W 

-12600N 

76 79 

37 38 
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53 51 
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3 A 

57 58 

41 40 

IB 18 

12 18 

Property : twin gold 
Client : AGASSIZ RESOURCES INC. 

Date of Survey : 1Z/B/B7 

l^perator : PR 
Electrode Array : DIPOLE - DIPOLE 
Mode : TIME DOMAIN 
Receiver : SCINTREX IPR-8 
Transmitter : SCINTREX IPC-9 
Pulse Time î 2 Sec on 2 Sec off 
Delay Time : 450 ms 
Integration Time : 900 ms 
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P r o p e r t y j T W I N S O L D 

C l i e n t J A G A S S I Z RESOURCES L T D . 

ÎJ«t» ai Survtsy ; 10/9/B7 
0 p 6 N ' M - î t o r I P R 
eier.:trode Arr^y t DIPOLE * DIPOLK 
Mode I TIME DOHAIN 
Rsceivtfr i SCINTREX ÎPR-fi 
Trai-îsmltter ï SCIf4TREX îPC-7 
Pula<? Tim« i 2 Sec on 2 S«c ofi 
D&lay Timcj î 4ÏÏ0 ms 
IntWQration Time s 900 fns 

-W- 'iOr -M- -Jiïr W - -Wr -ï-*- •**• •*(• -«• •«• -M- -Mr «f- ••K K - « • •»"«(r -W-
ET X £5 X O E S X I Ohvl l_.XI> -

-Hr 3>i~ -if-•«• •f- N - -«--»»• -«6- -M- -vt- ••fr •l>^ -M- -M- Hw- * -K- -»t- -M-

X ± - f c a r - t e a 3 

i. n cat X O O -fc 

X M E S 



I ) r ! ( — 1 I I 

X ± 

RESIfiTIvnV 
lohh •• Sït/ei> 

!<' 3 1 

834 

[333 

ZZ'i \ 293 
5U7 

t . cr> l ï î O O - F 

tliAPGEABÎLlTY 
•:«i)liî?toriasl 

H 3 NI » t 
fl ? 

I 2 

15 

15 

'10 

12 j 

1 1 

-Î0400M 

-10S00N 

- 1 0 6 0 0 N 

-i0700N 

• 1OHOON 

- 1 0 9 0 0 N 

-11OOON 

'i i iOON 

• 1 1 ? 0 0 M 

•1. ISOON 

'ÏIAOON 

•3 ISOON 

' I I A O O N 

-1 1700N 

- 1 1 8 0 0 W 

-11900M 

- 1 2 0 0 0 N 

- 1 2 1 0 0 N 

-12200N 

-12300N 

-12400N 

-12SOON 

- 1 2 6 0 0 N 

/ 
P 
/I 

1 r 

/ 

ilï 

\ 
1 «>< I ^ 

I I 

i ) 
/ 
i f i 

/ ! 

i 
\ t ^ 

\ 1 
/ 

« 
" I 

7/ 
/ 

V \ 
w \ \ 

I «h V î 
\ \ 

r, 
; ' I l 

! A 

1 

/ jar 

/ï V 

i / 
xlt 

V 

/ / 

K 
\ 

\ \ 

r 

CIIARSEA8IL1TV FPOflLE 

20 il) 8C-

F r 
fi 1 
ft l 
S T 
i F. 
F R 

(\ â 

100 120 — f 

i 8 

8 ? 

6 6 

7 ? 

10 10 

36 IS 

16 15 

12 n 

U il 

12 12 

14 U 

8 7 

2 fr 

4 5 

12 16 

18 18 

23 27 

21 16 

16 20 

b 7 

J 3 

i 6 

11 10 

l'. 11 



229 

293 

320 
123Ï: 

T 

J, 
K t 

\ ' 
!0 1 

i'6 n 
10 

'i 

W U i J W 

4 0 0 N 

Ï Î O O N 

/ 

/ 'I 

A O O N 

7 0 0 N 

B O O N 

9 0 0 N 

2000N 

2 1 0 0 N 

i 2 0 0 N 

2 3 0 0 N 

2 4 0 0 N 

i S O O N 

2600N 

S \ 

n ; ' // / ' A 
I s A I I T 
•y 

t 
\ »» V 

, / / 
1 / 
II 

' k 
A 
\\ . ' î 

f 1 a 

/ 

1 

/ ! 
i> 

\ 

H M 

8 7 

2 i 

« 5 

12 10 

iB 18 

23 27 

2 1 \ t 

16 20 

b 7 

; 

i 6 

Il 10 

l! I! 

P r o p e r t y : T W I M O O L D 

C l i e n t J A G A S S I Z R E S O U R C E S L T D . 

D a t t î oi S u r v e y i 1 8 / 9 / B 7 
O p c a r a t a r ; P R 
E l E C t r o c i s A r r a y \i DIPOLE - DIPOLE 
M o d e s T Î N K D D h A I W 
Receiver s SCINTREX IPR - a 

Tr.anGfflitt®r t SCINTREX ÏPC-7 
P u i a w T i n î e t 2 Bec en 2 S e c : o f f 
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Property } TWIN BOLD 
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Property : TWIN GOLD 
Client : 

A G A S S I Z R E S O U R C E S ! N C . I 
Date Df Survey s 19/7/87 
Operator : PR 
Electrode Array : DIPDLE - DIPOLE 
Mode ! TIME DOMAIN 
Receiver : SCINTREX IPR-B 
Transmitter ; SCINTREX IPC-9 
Puise Time s 2 Sec on 2 Sec off 
Delay Time : 450 ms ' 
Integration Time : 900 ms 
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Property : TWIN BOLD 
Client s . 

A 6 A S S I Z R E S O U R C E S I N C . 

Date of Survey : 19/7/B7 
Operator : PR 
Electrode Array : DIPOLE - DIPDLE 
Mode : TIME DOMAIN 
Receiver : BCINTREX IPR-8 
Transmitter : SCINTREX IPC-9 
Pulse Time : 2 Sec on 2 Sec off 
Delay Time : 450 ms 
Integration Time : 900 ms ' 
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A/ 
1 
1 

f Sn.o- ÇJV i -J.,// T̂  o/ If t a 7 sn.o 3.8 ' 96ù2 S i i i r 
: 

Q 5'7. 2 • 7 (kn 5I7.2 1.5' rr Ltr 
M ,y ro 

30* 2-3% 6 5 1 0.8' 
oh- ck . hyi'nij • 1 



R . I > . B O W E N E N G I I S I E E R I N G X N C . ^ 
u n t t t i n t u n t t i t u t n t n u t u t u n u u n t t u t n t u n n n u t n t u u n t u t n t n t n n u n t u n t n n u n i t n n n t n n t t u t t n u t t n n n t n t ^ B } 

r ) I A M O N i : > I D R X L L H O L E L O G ^ 
u n u i n u u n u t t u n u u n i u u n n t t t u u t u u u H u u t u t u i u u u u u u t u u i n i t i t u u i t n i t t u n u n n n n n t t t u n t t n u M n u u n n u 

DÎILL BOLI 87 C O H P m f.. W M . ^ p ; - pe o P H T T Ik HTSI ç? r/ ,5 Page, 2 of 
t n > n n t t > n » n t t t t t t t u n > n » » n » M t t n t t n n t » t n > t > n n t » t » » t » t > n t n » n t n t » > t t » t n n > » n i n t t M » » » t t > » t n n i n t t t t t u n t M i i t t n > n n > » n 

FOOIAGI 
Froi To 

ÏOCI ITPI âHD DÏSCEIPIIO* GOBI 
AKGL 

PEBCSHT 
SDLFIDÏ Hoibsr 

SASPLI 
7roi To lenftl 1 AQ 

IHilTTICil BÏSOLIS 
A; Co Pb h As Sb 

SD l f t ' - S't? f' S i l f t / . > r f QVP \ -vi'le-^i-f hfif 
1 

-v-ytl. f ' oriamof fii^ Iff^/in" i 

> - r f r ÙÙ. / r o 

F- m s éj.' /' • n i . r T r 

•t- r SJg.u'fviT.iJ. Tr-

•f 

i ' 1 

n V - ? ' "'i-i.L' r-'f-'c' vt Jdir/ fit v^fck ! 

e 5"<f7 « f - c r v - V r ^•iov-y.V (IhJt^ H 0 » o . f ' 
r r Z.0 

0 fi^ •> po , T r . •. . l / l . i^r/ 1 

oe r . f ' 
o.coi i i 

• i 

1 

1 

' ^ l O ^ o ' ir-W : Strniiti ^ 1 

• r ^ ^ c / • v o l ^ ' • t i g ' ; 

^Jr»-uTX> « i r a ^ M * * ! ^ Î O u f C * , f ' f ' c L / ^ N , 

T / i . j ? ' 
Tr o-i 

W r b c L v / - F xlieùr*J 

i 
• 



R . . B O W E N E N G I N E E R I N G X N O À 
I ) X A M R Ï L ^ ^ 
DULL B O L / V O ' T " " ' ^ " " ' " ? ™ ' " ^ UKilib flOLI no. S - P - P 7 COflPlHT W i o C ^ o / M . , ^ » ' ; PBOPÎETI i k HT^I C ? r h r . P»»» ,-5 «f iJ? «VII. uv. - f / vvotaoi '^iri yioip rinn»-; J-kmkiktt ^ ^ly ÏTCI r ^ c r h v 
xnn^nnnntxuixxxxxxuuxuniuuixnxxnxn^^^^ 

mmi 
Froi To 

BOCI TTP! AHD WSCEIPTIOH m 
ÂHG 

PEBCSH' 
SDLriDI 

r 
Noiber 

SiHPLI 
Froi To lêurt b h 

AHALTTICiL BISOLTS Iff Pn P>i U 1. Ck 

^ 6 l 8 . i - ^ J ikeo^fcf T , ^ ' V D i'lij.i O.L 

T » G ' W ? fMp T< 

iv ^«••'i. •• r-.» i 
^ - • . V , v . . Ç - 0 1 ,>7 T f c2 

1 
-"^-'«-r « H f ' : e,.^,' . / /, i 

f . ' * r r r " ' - J i J . ; - f- I' . IH-BKtllKtf '^«h" tJ^.V),,. r< HJ> f 

^ tMferuixJ -iOKj S; 
JOl^S. T ' >•'Z-'' f 5 • Jr. ,» ft. 
cuv^t/'. - / r ^ c - v T v , lA'v^.' 

Hi' ,1 « j f 
V. /i^rk, Jpti/^V. ; 

5 . 5 ' 
PV'S r^flri ^ ^ 

-70'7.ft • i-u'-j.u. C iélO >.2. 
"I? '' r./ f-.-w/,, iï̂  7JI3 

f 
Tr i M P 

. in ; -Jff .J: (,K O O / ' V 
— i k L L LliiiW: n / I^C-

XXXtXXXtiXXXtXtXXXXXXXXXXtXXXXXXXXXtXX 



R . . B O W E N E N G X N E E R I N O I N O . 

r ) I A M O N X > D R I L L H O L E L 0 C 5 ^ 
M i t t aOLI HO. ç . ^ . f 7 COHPAHT PEOPHII ^ i r H I S K T P m of iP 

FOOTiGl 
ïroi To 

BOCI TTPI iHD DÏSCEIPII01I CORI 
iNGL 

PERCEH 
SDLFID Hoiber 

SiHPtl 
froi To isfitt: h Ag 

iKitTTICil EÎSOLTS A; C d Ph U in Sh 

1 7 . 7/13 7 ) « ( 7 
cZ 

1 r 1 r ' r r 0 1 

M ? ' V » • Û / / r , 

e 7 ' 7 f - 7 ; ? ; . 7 . . ' ^ M r G S O T r 0 L. 

r o c i oL 

». I»/ r l A 

1 

S r r 

s l i y ^ J w / s f r i ( 5 ^ ' U r f V . ^ ' ^ . t r - i " ; ^ 

^ ? . 7 - . 5 u . J , n . - T . . 3 0 M f r fJO 

H j { f t / v - r j s ' ^ ^ v r o f 1 
A g - i - ^ t'y'A-/A)-

; 0 T r nr> 

A / a P i^i/il^Jfj 

7 5 3 O f - C c j p / ^ c^.vfri"-^ A j u 

T r ^ S S T r 1$ 

7 ? D m J 7 / T r .4-

«'elf/ oi^vri , w C A ' - A ' i m W ! 

. 



R - r> . B O W E N E N O I N E E R I N G I N C . 
D I A M O N D D R I L L H O L E L O O w 

DBItl BOLI BO. S O - B V c o m » ! T^v.-n t M ^ t t P E O P m i l y KTSI g s r / . ç Page ! 5 o f - ? 
t m t t t m t t t t i t m t t u u u u i u t i u m t u m m t u u m m m m m t t t t m m u u u u ^ 

rOOTAGI 
iTOt T o 

BOCI TIPI âKD DÏSCBIPIIOII GOBI ANGL PSBCSR SDLriD 
1 

Sniber SiiilPlI froi To leofftl Il An iHAlTTICAl BXSOLTS Ar CD Pb 2n As Sb 

^Selr 0 cJe^i ; ^ •niC'i'J IT 
1 1 

V f r y ufi. "fki. L/:S«lf 1Î /̂ -O . «.-«rtiv/O 
-/o piV^t tAi'/T' 1 

pp/v^f ((fylf/-^ ' •~fv p'fi^ couvv' i>\' 

sli-t^-f,'/). ^ r,„},•'./f.^ *' ^e'ltrtt,! 

LSI o-cu 

ot-f.^e/.tr ' S'-k.-f't p/V»- i^f»/^ ' "^'.fivl/^ 

ç"^; V A i . •,» ^>.<-1 A ii'' elKii^y btlilf •Hi y 

Tr. r r I- 2. 

lowcv t^)^f^iy bttetic^^ 1 
M I - 7 8 3 0 I.l' Tr 

m n • U . r^^. 

i 

If. a / l A 

If» r-o" U 

A'lv/I- riff' 1 
P7«tf.H' 'or, aoA,': /iliJce/ e% 7 . 0 ' 

PC?, T r . / f A / «̂ .Vf. ». 
t 

• 
7 Sow-J. J Til.H^ J -3' 

t 



R _ D P - 3 3 0 W E î > I E N O I N E E R I N G X N O 

l M O Î S Î - D " " ^ ^ ! 

IHU. S - ^ - » / COllPilll t'ald Hr^'f PBOPÏEII i - 'VViW^ Lk llIS»=;-5 P»»» (C ftf 19 

FOOriGI 
Froi To 

BOCI TIPI iHD DESCBIPTIOH COB 
iNG 

PEBCE 
SOLÏI Roiber 

SA8PLI 
froi To ICDît h ig 

i u t t t t u t u t t t m u t i u t u t t t i t i 

iHALTTICAl BÎSOITS Pn P\ 1% I. Ck •lU 

i% ' 2 . 1 ' 
I2Li>Z n . t / . î T r 

C - t J-i^'-^Kt^S s QFP éih'' 

GtlStH-. c . e . W C ^ L 

1 

1 
< r e 0 J . O . f , , L J , J 

e u ZO'0 \ fol.L.' - ? ' Q.bU 
^ ) 

\ 

1 

^a/p^^- V.P C f . r . l f « i / f t e / . r^o/r.vc iS 

^hJt^ . o + e - ^ t y i r l k r A V 

O F P f t ' i f r » f ï - • o f ^ ^ 

( n ç j c A - A / , / , , I b 

v y . ' ^ s h.'»»- 1 . 1 . • i f A / f / V ,\ivurJ 

o l i o A o / . : r i f t < f fvi^/». 1 

J -. 
i 
1 

/ A 

i H y . lewt/ ankt/ si»*»/» 



R . DP . B O W E N E Ï S Î G I I S Ï E E R I N O X N C - ^ 
n t u n t n u t u t n n t u n u u t n t u n t n n n t t u n t t n t n n u n n t u t u u m t i t t n n u n t n n n u t n t t n n t i n n u n u u n n t t t u u n t t n t A i 

I ^ I A M O N T D D R X L L H O L E L O G 
t M U t t i t t u t n u t t u t t u u n t n n u t t t t u u t u u n n n u u n u i U U i u u u t n i u u M u t t t t n n t u u u t n t u n t t t n n n M t t t i t u n t t t u u u n t t 

DRIIL e o l u o . 5 - Î . - S ? c o m - PBOPIBIT RTS» Page | 7 of ! ? 

rOOT^GI 
7roi To 

BOCI TTP! iKD MSCEIPTIOH COBI 
*HGL 

PEBCEH 
SDLyiD 

1 
! lioiber 

518PI! 
Froi To 

iHilTTICit BISDITS 
if CD Pb !N ks Sb 

S 3 U - ĝ fc.r? SIJAJ', fiiiir sot.g-2;tt.s' 
t 1 

H'.IS tu 6 Tr o.C 

n,-/-. y f V 

T r o.i 

f)s i^nff ,f>tti 

m s - a u o ' C^aicli- c^ rtr Ôu.fi -fpl-b' . f,);c.UtJ 
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D U R H A M G E O L O C S I C A U S E R V I C E S I N C 

D I I L L * " H 

M i l l m T s T r ' ' ' ' ^ ^ ^ ^ ^ ^ ^ 

m m i T i i m M » IICLIliTlO» IIP T 8 P F M I T I 5 T S 

rooTiGi ioci TTPI i iP M s c i m i o i con P I K I I J siiPLi m i n i c â i i i s o m 

0 t Casing - o^erbarden. brole. rock. HSLI silf.FIMii 1m Jo^ k , r U Un Hr C, fb h h Sl̂  

B 16 Hafic letaTolcanlc, fine grained, loderate to itrong 
foIiatioB, dark greeDisb gray to greeniah black. 
BlebB and streaks of py. l . j j 974 5 

8.6-13.5 m k l T silidfled py-asp as etriagers and blebs. 1-3* 
16 36 Pine grained la f ic , loderately foliated dark greenisb gray 

to dark gray chlorite streaks. Soie blebs and stringers 
of py-po. Chlorite parallel foliation. < » 

36 5T Pine grained la f ic letaTolcanic, teak to loderate 
foliation. Dark greenish gray to greenish black. Py-po 
blebs and stringers. 1-31 

50' Flos tops sith feldspar aiygdoles or phenocrysts. 

Shifting boulders teriinated hole. 

T.P. 57 feet 
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0 33.5 Casing - overburden bonlders, very loose and shlftiag 
gronnd. 

33.5 37 Granite boalders - shifting. 

37 113 Diabase dike, very coarse grained, lagnetlc, talcose 
stringers coiion In loner section of onit. 

I lag-py-cp Tr 

' 113 116 Blneralhed chilled largin - diabase/basalt. 
lag-py-po 1-2S 971 113 116 3 

116 127 Basalt - fine grained non-iagnetic, py-cp Tr 

124.8-127.0 lag-py-po Tr 972 124.8 127 2.2 

Broken ground and shifting boulders teriinated hole. 

T.D. 127 feet 
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i t u m t m m u t u t t t m u t m m t t u m u u u m t m m m t m m m u u t u m t u t u m t t u u m DBIlllBG COBPill /ler̂yT CiSIHG hU COBÏ STOBID IT U ^̂  

roo BOCI TTPI iRD DESCBIPTIOe cost 
ARGIiK 

P E B C m T 
SOLFIDIS 

m i l iBilTTICil BESDLTS 
hn To 

BOCI TTPI iRD DESCBIPTIOe cost 
ARGIiK 

P E B C m T 
SOLFIDIS BDibcr froi To ie&(tt( An Ar Co n h An Sb 

0 11 Coi.tn^' 2 
V 

• 

a 1 6 ô t u f c , / r . W / ^ / ' ' bnckMA n r / r r 
V ' » 

O i f t - - ( f h ! i l A ^ çurU* " OL'in' ) 
^ ) 

• • 

> y - r 

fG A k c r y U «i ( l?7(c 1 

o U c b s ^ ^ 

' 3 3 . r Ay as 0 o^-J^ / 'fr-^ ^MJ TTo 

M s . T H J C L c i > , a h f t -^^ 

-f-oi . aÂ> ah r f d s fiie/h ûwl 
f A ' 

H'J k U c ^ . A r h ^ h ^ J y 

f i -hcp / m l L OA hJ/Ji 1 



R . r > . B O W E N E N G I N E E R I N G I N C . ^ 
u t u t i m t u m t m t t t t t t t m t m t u m t t u m t m m t t m m t m m t t m t t t m m m m m t u u m m u m u u ^ 

r > i A M O N i > I : > R I I : j 1 1 . H O L E L O G ^ 
t u u u u t t t t u u m u u t u t u t t m t t t t t t m m t t m m m m t m t t m t t m m m t m m t t t i m t t m t m t u t u ^ 

Dim eOLI HO. f - r ? - C O H P m n/l^^f/i/J^ A r ^ r c e ^ ' P W P I E I I H T S i r ? P»<e 2 of 3 
t u u i u t m m i u u m m t m t u u t u i t i t u t t t u u m t m u t t m m t m ^ ^ ^ ^ 

rOOTACI lOCI TTPI m PfSCKIPTIOl CORI PHCHT SAHPLI AKÂlTTICil BISOLTS 
l-lTTIBTa 

lOCI TTPI m PfSCKIPTIOl 
AKCIil SOLÎIDÏS i:mTniBi7nirai iifrrnnm w.n IBHlBïi iVr i K T i m 

r 
I W f/ 2 

ifr^ 
? 3 1 rr 

yî /ŷ î̂ i •/vujun̂ '̂  u/Afv - W Î 
Vi. ré ^ ( 

y 
f^ -fitrfikyntic -̂ l? U n 

r" 

â n i M J U â ^ . S-Zr ' . U r À --

j 
i 

te fU^/WjtC- -^.iti/} 
y i W ^ //ty^!/^ 

r i 
+ cp ^ Jru h/^U V- , 

Tl-'ff (L^ ^iM^ JifyttéicL 
U ék c^(trù,J\ ) (c^ . dJ ^-cf) 

« 

m M af, fHh ^n^ *>icd 
m . . . 

^^mmm 

J(( cklfT'ti dA U/> . câU ok* 
• M M * 

1 1 
oiilont'ù'' un!f-t-



1 0 2 0 0 E 1 0 4 0 0 E 1 0 6 0 0 E 1 0 8 0 0 E 1 1 2 0 2 E 

Q_ < 

< 
LD O 
^ 
o 
L U LD 
Q UJ 
y —I < 
cc 

o 
LJ 
cr 

Œ y 
LU 

U £ LU u ». ") 3 a 3 ce • S 
3 1 
o ^ L1 o 

3 O I-

. tl LJ LjJ Z _l " (X U m in LU 
L J 2: 
o: Œ 
a CL, Ln LU LU (X _/ a M X 
in - j 
cr 
Œ a 

1 3 0 0 0 E 1 3 2 0 0 E i 3 4 0 0 E 1 3 6 0 0 E 

ts s s en 

IS sa CO rs 

IS s cc CN 

5J 
CM 

ta IS CN CN 

sa 33 
CM 

S S3 00 

IS ta (û 

(S ISS 

s 159 tN 

S es 

: 1I300E 1 1 2 0 0 E 1 1 4 0 0 E 1 1 6 0 0 E 1 1B02IE 1 2 0 0 0 E 1 2 2 0 0 E 1 2 4 0 0 E 1 2 6 0 0 E 1 2 8 0 0 E 1 3 0 0 B E J 3 2 0 0 E 1 3 4 0 0 E 1360aE 

t a ts s ro 

ts 
ISJ 
CN 

S fa Cû rsi 

KJ tSJ 
lN 

K! S 
CN 
CN 

ES es IS IN 

IS IS CD 

B5 ta CD 

ca 

S CH IN 

S ca IS 

53F15SW0®06 63,S222 LIN3MAN LAKE £00 
6 5 - 5 L Z 2 . 



2 7 5 







53FtSSW»0eiS 63.S222 LINGMAM 

( b 3 . 5 2 - 2 . 2 -







Inslrutitnl tOA OHM-PLUS 
ParsmEtrfs Miisursd: Verllcal maqnEltc gradient 
Ac<urst](: ./- 1 nsno-lesljs 
Oiurjijls: LorniliJ by fie line looping [in tie model 
Cortrqur jnlerval; ,7f" iL'..'.u.li n 

D U R H A M GEOLOGICAL SERVICES INC. 

Â G A S S I Z RESOURCES L T D ? " 
PfiOPERTf: T W I N GOLD MINES LIMITED / LiNGMAN i AKF m m wiMr 

CONTOURED 
GRADIENT MAGNETOMETER SURVEY. 

S H E E T 2 





53F15SW0006 63.5222 LINGMAN LAKE 





PROPERTY TW!M COLD MINES L IMITED / L I N D M A N L A K E GOLD MiNT 

TITLE: 

FRASER FILTERED VLF 
s H t n Î 

Dale Au:, l.lH/l S ins i : 1 « I S ' S Î F 

Irftrp.IXSICS EXP, ltd; k; 



islënd 

LINGMAN LAKE ÎSI; 

53F15SW0ei06 63.52ES LINGMAN LAKE 

rr.- 2',.o KHï 
FtLTEfteO: I n - p h i s e / Dip Angle 
fi.' S. ANDERSOfg. I . ANEEfiSON 
W r f « V 4 t . ' 0 , 5 , 1 0 , 1 5 , 2 C , 2 S , 3 0 , , „ 

PROPERTY: T W I N COLD MIMES L IM ITED / L I N G M A N L A K E GOLD MINE 

T I T L t : 
FRASER FILTERED VLF 

S H t e t 3 S 

Oife A i j y j s l -187 MlH: V^VOC HTi 53F 1 

Drawn: t,tB-p.:EXSICS EXP LTD Job Ko.: ^ 1 • 1 S 



ssFiBsweeee 63.522a LINGMAN LAKE 

6 3 . 5 1 1 1 . 







S3F15SWe006 63.5222 LINGHAN LAKE 

O M Z l - i - L - Q O è 



IflBfllE 
iiïaiN l«3tfE 

M 4 a i N 
1isaic 
n e a i N 

II3IIE 
) I B U N 

itaiit 
lîItlN 1B3I IE 

172I IH 

S-55 ^ 

«S1I 

\ 
S4li 

93lt 

53F15SW0»e6 B3 . S2S2 LINGMAN LAKE 370 S C R L E = DURHfiH CEOLOElCflL : I2W 
V K 

S-O-»)/ 5-58 

^IS. Î! 

< E 5 

E-41-87 

I I 3 I I E 
i^etiN 

4 5 7 , 7 

m i l 

«••I 

G3. S222. 

N 1 0 , 3 0 0 E f l 5 
A G A S S I Z P ^ ' S O U R C E S Î N L 

on OOÔ 



i K a e t 
1 12EiaN 'leiaeL 

!l I JH0N 
\titan 
I tBMN 

)I4ME 
I ISSSN 

1 I 4 U E lll^Rtt 
llïïBHH 

iltig 

Sill 

U ' J I I 

\ j a 
IV 

53Fi5sw0e06 63.seas LINGMAN LAKE 380 
S C A L E = : : 1 ? 0 0 nUSMflN fetOLDtlCPL 

LI^IIE 
lîiasN 

-..3B-67 ^ 
S - î t - 4 7 

K E 5 E : 
A G A S S I ? R P S O U R C r S ' C 

\ j 
L - 4 > 0 8 

laioflc 

92»» 

( o ' b . 

0 . 4 0 0 5 
seas 

T 



lliitt 
112ftH I f S l t E 

] U l f r < 

B̂flnia 

9a)B 

4088 

53F15SW000B B 3 . 5 2 2 2 LINGMAN LAKE 390 

I I B I I E 
1 IBMN 

I I B I I E 
11gi>N 

I I S I I E 
ileilH ItSllC 

122IIH 
ItittH 
tl-ittl 

I t S l l E 
waaiN 

scnL 
M G M f l N 

i z T o 
\ 5 

A 
5 - 3 7 - 0 7 y iiaia 

«III 

6 3 . 5 Z Z Z . 

SURHflM EEDLDEICflL A D A S S I Z R E S O U R C E S INi 
N 1 0 , 5 0 0 5 

>eii 

o ^ î l ' l ' U i O O ô 



1B7BK 
I12BSM 

ia7aK 
) MUX 

1178»' 
1IO00N ItJOK IIBRON 

S B » 

9J9» 

Sill 

117 
121 J17111 1 

/ I 

• / 

S3F15SW®B06 63.5E22 LINGMAN LAKE 4 0 0 5 [ : f l L E = DUKHAM CEOt-OËICnL 
M a 
•• 1 2 0 0 

M n \ KE 5 
A G A S S I Z R E S CES INT 

O M 6 > l - / -

N 
L - COS 

It/aoE 
] •idmtn 

I B M ! 

4 S M 

M a t 

6 5 . S 2 2 2 -

1 0 . 7 0 0 Ef lS 



!9Sfl 

i97SI 

9725 

9 7 M 

9875 

9BS> 

962S 

9S7S 

9551 

9 S U 

^451 

m i l 

997S 

9925 

99II 

9875 

SBSi 

19425 

«351 

93II 

BÎT5 

92SI 

4235 

192»» 

9ISI 

9125 

'91H 

:9»7S 

VfSf 

^•25 

ta975 

8951 

M925 

«875 

«esf 

n 7 n E 
1 1 3 0 m 

U7e0E 
iisasN 

1 1 7 H E 
I M t t N 

ItTIIE 
It S U N 

1 1 7 M E 
tlSSIN 

n 7 i f E 
117IIN U 7 I I E 

IIBIIN 
117IIE 
n g i i N 

1I7BBE 
IZmBN 

1 1 7 H C 
121B0N 

IITBK 
I Z Z B M i n 

t23eeN 
113 
iz^eoN 117BBC 

12S00N 
tl71fE 
12BaiN 117IIE 

127IiN 

S-B 

AGASSIZ RESOURCES INC. 
11700E 
11200N 

WIN GOLD PRO 
11700E inooE W O O E 11700E 11700E 1170ÛE m o o E 11300N 1K00N 115Û0N W O O N 11700N llSttON 11900N 117Û0E 

12000N 
11700E 
1Z100N 

Î : ? 
O- T C d-

117DÛE 
12800N 

Iff ••I 

99SI 

9923 

9BTS 

ÏSSI 

9B25 

aa(i 

9775 

975f 

9725 

97il 

9675 

9S5t 

4025 

9 8 » 

9S75 

95SI 

95 25 

9Gfl 

947S 

94St 

94as 

94II 

937S 

93SI 

9S2S 

92^1 

9225 

9151 

9125 

9!ai 

9875 

9825 

9888 

B9SI 

8935 

6981 

^ G M f l N < 
I 11700E 
I 12200M 

11700E 
12300N 

5 C R L E = 1 : m or DURHflK CEDLDCKni 
11700E 
12i,00N 

E 5 \j 1 1 , 7 0 0 
(hb.^ZlZ 

Ef lS 
117(10£ 
12S00N 

11700E 
12«OOE 

1170(JE 
12700K 

117Q0F 
IZSOCN 

L-OOS 
S3F15SW00i»6 S3,5222 L I NGMAN LAKE 410 



m i l 

^975 

« 9 I I 

9 8 7 5 

Q85I 

n S B S E 
1isoaN 

1 leraE 
U 3 0 0 N 

L l f l l l E 
I M I I N 

11 S H E 
I I S I I N 

n a m 
iieaiH n a m 

1 1 7 f l N 
I I B I I E 
I I B B I N 

i i e i i E 
1 1 9 I I N 

11 ( H e 
1 3 I M N 

I I B I I E 
) 3 1 U N 

I I B I I E lasiiN U S W E laaaiiN iiaeoE 
i S 4 « a N 

iiaasE 
1 3 E l f l N 

i i e i B E 
L 3 B i a N 

11 S H E 
1 2 7 1 X 4 

1 1 B 0 0 E 
1 2 8 0 0 N 

5 - B - f l 7 

9 B n 

9 7 S t 

9735 

9711 

«G7S 

sesi 

9 G 3 S 

« B 7 S 

« 5 2 S 

«M7B 

«42S 

I M M l 

S 9 7 5 

9 9 S I 

9025 

9 9 U 

9 8 Ï S 

sesB 

9 S M 

9 7 7 5 

9 7 5 B 

«738 

-

9 B 7 E 

«esa 

9S7S 

9 5 5 1 

9 5 2 S 

9 4 7 S 

t 4 5 B 

937S 

9351 

9 3 2 5 

t93>l 

9375 

9 3 S I 

9 3 2 5 

9 3 * 0 

9 2 S i 

« 2 5 

9 2 » 

9 2 2 5 

9 1 7 5 

9 1 2 5 

9 1 7 5 

9i: 

9 1 2 S 

911 

9175 

9a2S 

8975 

895a 

9050 

9 0 2 5 

9 0 0 0 

B 9 7 S 

8 9 5 0 

S B 2 S 

8 9 7 5 

AGASSIZ RESOURCES IN TWIN GOLD PROJ N u N/ \| 
nsooE 
1 1 3 Û 0 N 

11800E 
1 H 0 0 N 

m o o E 
1 1 S 0 0 N 

11800E 
11600N 

1 1 8 0 0 E 
1 1 7 D Q N 

i i e o o E 
11800N 

11800E 
1 1 9 Û Û N 

naooE 
lillOON 

1 1 8 0 0 E 
1 2 1 D 0 N 

n e o o E 
IZÎOON 

i i e o o E 
1 2 3 0 0 t J 

SCflLE=l ; 480 or r'z40' 
DURHAM C E Q L a C I C n L 

I I B O O E 
12t(ION 

\ E 5 N 1 1 , 8 0 0 

(ob.SZZZ 

: f l 5 ' 

a9SB 

ie7E 

1 1 8 0 0 E 
1 2 S 0 0 N 

11B00E 
126D0N 

11800E 
12700N 

11800E 

120OON 

L - O O S 

5 3 F 1 5 S W 0 0 0 6 6 3 . s e a s L I N G M A N L A K E 4 E 0 



ID 

s i S î 

- I s s 

il 

u z : s 01 m 

3 = 

S S a *t 
-H n 

il 

S f 

i S 

s . ti 01 Irt 

/ s cO 

16 'L 

pJ 
CM 
f > » 
l/î 
rO 
v 9 

un 
Œ 

=> s i-j 

(S 
iSî 
en 

s 

•5 1 

o 
I — I s = "S 

u 
L 
un 

±j 

Œ 

Œ 

LD 

o ̂  

o 

11 

t3 
OO 

I | U J j 

Œ S U S LTiS 

s t) ç> 

LU z o o o <13 

^ g es o 

s ; a • » , 

I ëg o o 

LJ il 
LU 

O 
û: 
CL 

Q 
I 

lAJ Z 
O e» I o o I 

O 
LD 

Ui "Z. d Ca o o 

LJ 

8 0 
1 
I 
I 

û o 
r o 

5 5 

a i m m tr M 

un 
LU 

on 

o 
UO 
LU 
œ 

M 
un 
un < 
LD < 

Q 
CO 
t 

1/1 h-CP 
tf1 

A S 
-Z. 

ui r» 
-S. 

» K -Zll A i s je. 
5 g 

-S. 
a • 

U1 
-i, 

m ri ai JK. S 
Jk 

o* -a 

01 ftj 
s 

» « m il n Ui 



1 
tl39W( I 3 1 H E 

lUHN 
I3I1K 
II S I M 13fll 

I I G U IJfflE 
1I71IN l a i H E iiaitN laiME 

iiauH 1 3 M K 
13HIH l a i M E 

131IIN n U K 
1 3 » M 1 2 I » E 

13SMH 12MIE 
124IIN USOM 121 

iieam 127am WMttE 12HtM 

997S 

nasi 

9935 

«B75 

M S I 

9f3S 

9 « U 

S775 

975f 

• 7 U 

B875 

I9S3S 

|93H 

19625 

I957S 

MES* 

hS35 

H S I t 

M47E 

I94SI 

H4as 

h'ln 

I9S7S 

RSEI 

3SI 

Haas 

H2fl 

hisi 

p i as 

111 

K|75 

•SI 

•3S 

h m 

Hft7S 

«51 

igas 

toau 

IM7S 

111 

9975 

9451 

992E 

toBSi AGASSIZ RESOURCES INC. WIN GOLD PROJEC 
12M0E T!2(0N 

53F15SW000e S3.52£a LINGMAN LAKE 

9B75 

atsi 

9825 

9 B n 

9T7S 

9751 

9735 

M 7 5 

9625 

9S7S 

assa 

9S2S 

9 S M 

9475 

9451 

9425 

9375 

9350 

m s 

938S 

M 7 5 

aasfl 

9225 

9 2 » 

9175 

9151 

9125 

91flg 

9075 

9025 

8975 

8950 

8025 

6900 

8875 

6 3 . 5 2 2 2 

\J M N 
UDME nsMW 

5 C R L E = 1 : /.BO or 1" ̂  4 0 ' OURHflH CEOLOeiCflL 
nooK n^MM 

K E 5 N 1 2 , 0 0 0 E f l S 
12M«£ 12 SOON t260W 12««4£ 12T»N 12MK tî»W 

4 4 0 O H i S V I ' L - - 0 0 8 



•S? 

Wè 

i ; 

# 

12WtE 12H«M 

IfllI 

9 9 7 S 

9925 

9 9 1 1 

9 8 7 5 

9asi 

9825 

9811 

9775 

97SB 

9 7 » 

9 6 7 5 

9831 

9 5 7 5 

9 5 2 5 

9518 

9 4 7 5 

9450 

94 2S 

9 4 » 

9375 

935e 

9 3 2 S 

9300 

9275 

«225 

9200 

i!7S 

9 1 2 5 

9B7S 

9BSa 

902S 

8958 

8380 

BB7S 

4 , 3 . 5 2 2 2 . 

5 
SSEB 

Q1NE 13MW 

S 3 F 1 S S W 0 0 0 6 6 3 . 5 2 2 2 L I N G M A N L A K E 
450 O H H - I ' L ' O O à 



Il §i SI 
ff! •C' 

«i î ei 
— T -

_ £ 

S i 

u 

a £ 

H 

H 
/ 

/ 

m 
/ 

IS s if m 

7» -S 
^ ^!x Kl 

H ; 2k ib 
J 

» I » ' O Î : ; 

te •£ 

n 

ï!i 

jsi i 

s i 

LH DfîS 

a 
2 ù j 

( S 

^ — I 

s 

CN 
T 1 

o 
I — t 

I— 
LJ 

S i » tï 

UJ 

Œ fî » 

Œ 

LO 

o 

IT 

S 

iti 
I | u 3 

J=l 

<0 
8 
I J 
I 
I 

Q 
X ' 

•s 
tt 

h -

LJ 
J 

e n 

CL 

Q il 
I 

o 
LD 

il 

LJ 

u o 

i l 

e x 

o 
uo 
LU SI 
q : 

M 
un 
0 0 
< 

LD 

• i . P % 

Q 
CD 

z 

Ki 1 i l s 
j ë L 

s ! m f Jtk. j L 
a 

Jl 
* jbi. 

K 
J . 1 i l JtL 

s! 
j t i i S 

JL 
8 
Jt. 

R 
Jà 

I 
- i iJ ï i L )f 1 I L e 

A 

' IL • r) lïî 



: 
3 s 3 

d 
i n 

t Ô 
v S 

m 

LU 

n a R 

S 
s 

CN 

CN 

o o <Nr <N| 

0 
1 1 

H -

LJ 
LU 
LH 

j I 

ri. 
6 0 r o 

et r* 

» > 

£ 
LO 

UJ 

Œ 

Œ 

LD OO liJ • -4 g s 
• y rsi - J 

M S 
) 1 ^ 5 

s ; ? fsi r̂  

S i 
S o 

I— 
LJ 
LU —» 
O 
Ûd 
CL 

Q 
I 

O 
LD 

Z 

L J 

Z 

0 0 

LU 
LJ 
e t : 

o 
uo 
LxJ 
Œ 

M 
U ) 
0 0 
< 

L' 

s 

•w' 

< 

Q 
N 

z < 
: " z 

10 B r-
-Z. 

te 
-Z. 

B 

• V- " 



e — r -
Si 
Si "I 

S! ift i «•I 
31 t j • I 5| ^ ! 

T T -
1/1 ; 

•I 
2», o 

L/̂  r i <•-1 w «SJ r--

^ i S 

X i i/i m r» pt t» 

m m c* ** n 

' - i v v ' X 

M 
% \ 
• 

V/ 
v r 

/ 

M n S 
/ 

/ 

/ 

/ 

/ 

! 

» £ 

S £ 

* • iS r-

M a Ï 

1 1 

3 
t 

^ 
L O 

u rM C i C 

«) a 
v 9 

i S ! 

L O 

C N 

s 

C N 

— 1 

« 

o 

I — I 

h 

a i « s 

L J 

L U 

e o 

8 
I 

J 
I 

I 

àc r 
O 

U J 

v : 

Œ 

_ _ J 

Œ 

L D 

W W * * 

ESÇÏ 

-i-li 

(f . O 
oo UJ X O O Lrt -J-» ^ 

ti S 

•JLTIS 

LA lf> r-l FÏ C P 

r.4 rvt 

h 

LJ 
LU 

O 

C C 

Û _ 

Q 

01 S-

•t, 

V 
i 

i: 

L D 

S i 

LJ 

u o 

LU 

c r 

o 
0 0 
LU 
c r 

i l 

i ^ J 

M 

un 
u o 
< 

L D 
< 

Q 
00 
t ^ 

i ; 

LLI < 

5 z 

a 
IM in 

I L 
i K J U . i l 1 iL a » 

? - e x . i i 
!îi . r* • 1 

wi r 
-fiù 1 L _ J L 

I' 
J 1 S LI 



jMSt 

19635 

MBIB 

»S7S 

hssa 

h32S 

h s M 

H475 

I Z S H E 
113ltN 1 2 3 H E 113UH 1 z s n e 

lliilN 1 2 3 H E 
nsiiN 

iiioe 

9975 

N4H 

M 3 5 

t M H 

K7S« 

H 7 M 

Hfi7S 

K43S 

N37S 

nasi 

N325 

HJii 

Mist 

H225 

h3ia 

ni7s 

aisf 

N125 

ha75 

hisi 

Hf25 

h t » 

n«7s 

MïSt 

usas 

IBMI 

hRTS 

S-12 J - f c, 0-, 

AGASSIZ RESOURCES INC. WIN GOLD PROJEC 

M 

,ri * 
M • 

1 » 

"•P 

997S 

M S B 

9935 

9675 

9050 

982S 

977S 

9750 

9735 

• - Fi^ 
I • f . 971 

OS 75 

W S I 

9G3S 

QS7S 

9SSB 

9825 

M 7 5 

9450 

M 2 S 

gars 

ftSSI 

9335 

« S i t 

9375 

aasi 

sais 

9 3 » 

9)7E 

9151 

9125 

a i i i 

9175 

M 5 i 

9125 

9111 

B97S 

atïs 

> 9 n 

SB75 

LINGMflN LAKE 5EC 
12300E 12300E 

1210 ON ^ 1Z300E 
12200N 

123flOE 
1Z300N 

5 C f l L E = l : A 8 0 or DURHflM CEDLOCICflL 
123D0E l21,aON 

N 12, 
12300E 
12500N 123(I0E 

12600N 12300E 
127()0N 

EflS 
123Û0E 
12B00N 

O H S l ' I ^ L ' 0 0 8 
S3FI5SWB00e 63.S222 LINGMAN LAKE 4 3 0 



J 

a I S S I "I li Si "i 
1*1 si s 

s î S 

u K 

S R 

ÏI £ S S 

H 

3 ! 

y 
s / J-

% 

/ 

i i 
/ 

-flir--( 

Si 

U 

n * • 
-

I iTf CN " 

« S a 5 

n 

'M 

i S i S i 

rf un 
rf) Œ 
•S LU 

tS! 
LO 
OQ 

CM 

:z: 
o 
I — I 

LJ 
LU 

H / ^ - — 

J 

Œ 
J 

o 
II 

Œ 

L D g 

J m i 

LJ 
LU 

LD 

LJ 

00 
LU 
LJ 
cd 

o 
CL 

Q - l f ' 

1 

' -i 

.1 

CD 
8 ; 

o o 
r « o 

• i* 

•il > ^ 

''i 

tn ( m I sal 

UO 
LU 
cc 

M 

ii 

4 

i 

<<1 

•iV 

• Si 

I 

I" 

4 y 

'•5 

i 

% 

% 
" ? 

) 
(S 

1 

V. 

S 

Q 
Q ' ' in 

y 

I / ) 

uo < 
L D 
< 

lU i; < 

I 

fa ftj -f 

n .» to ti 

i i in i «I \ 
JtL i L _ J a I 

to 
... 

in • 

' I 



• • - s i s •• 



T I ! 9 ! ! I ! El 5! ei 
si ! i\ Ci S' 

r- I: S 5 . 8 9 e: 

14J » 
o o 1'» «a 

M 

!i 

11 

|i 

11 

i l . . - . - J - , : . . , . 

i ! 

il 

n 

n 

11 

!i 

II 

il 

!l 

n 

It' 
8 : 

C N J I N 
C M i n lO 

L' I «0 Cî 

a 
I , I Lu 
i S 
IS 
LO 

CN 

O 
h — I 

I — 

LJ 
UJ 

5 

J 

Œ 
J 

c 

LD 
-J" in -J» Aj rvi 

_J 
,1» 

( U J ^ 
( X " 

aà O rs 

UJ Z 
o o 

S ^ 

? 
1 i 
J -

1 
\ 
r * 
bo r> 
r V'J 

0 

••1 

o o i O S 

lâ 

« ^ 

I— 
L_J 
LU 

o 
en 
a. 
Q 

I 
o 
L D 

si 

— 

a î 

un 
LU 
L-J 
c r 
ZD 

a o 

o 
00 
LU 
c r 

M 

s 

J 
i 
1 

' il 

Q 
OJ in 

II i-

uo 
t / ) < 
LD 
< 5 2 

ftl ni ni u> 

i i ! ¥ J L . St. 
K ; 

- L . 
s 

X -Sj ^ - t i -
» I 

<0 ® s s 
u> 
ft 
i n 



i 
i l î \ 

e ! 
î t 

S ; f» "i 
S r . ; « i 

fi-
i i - i il 

l i 
s s 

n 

u 

si 

/ 

/ 

/ 

: 8 / 

/ 

•S' 

A-

\ . 

H 

fi 

w • n 

— f 

M 

s i 

ïi £ 

^ t 

X ^ 

h 

M i n 
Œ 

S LU 

J i 

( S 

i S 

C û 

s 

C N 

<:» o O <S> 

0 

1 1 

LJ 
LU 
m 

5 

LU 

Œ 

ID' no 'i' S t . 3 0 -o -r ra rw 

t t a 
H w a . j " 
.CCS 

' m i 

•je 

O O <3 rt >n r> 

'i 

i 

1 

A 

8 
0 

1 

, - J i ± % 
» •• 

r - ^ 
o o I r i 

. -^«.^n-iiSir 

<» 

•4 
i 

- — ^ 

z 
— 

I— 
LJ 
LU 

O 

Q: 
û -

Q 

I I 

'« i 

K 

• % 

• V 

% 

O 

L D 

2 : 

û e> 

LJ 
:z: 

t>o 
LU 
LJ 
ÛC 

Ê î î « « •e j ™ F 

O 

un 
LU 
c r 
M 

•••"S. 

% 
V' 

T 

••• * -l 

Q 
0 
U) 

: a B IN 

un 
un < 
L D 
< 

LU 
¥ 

(M m <\j m 
ri : IS 

iJ ! -Ci-
e i -Ej il il Kl 

I L y 1 S ' î t S . s , 
1 1 

' s 
• o 
: » i w • m 
L1 ^ 



S I 5 6 I;' li 

a «1 

S s CN — 

inj 
h. -SLU 

in I I 
- S L 

I 
un : irti fN 

JS, 51 • X L 
in i 

I 

1Ï -SU-
S! 

I L 

I 

f v l 
04 rv) 
I/) 
fO 

I— 
in 
Œ 
LU 

i S 
IS! 

CN 

r^ fsi 

uj o o <n> Ç3 r -

o 
I — I 

I— 
LJ 
LU 
in 

ea tz> 
tNi 

jJ 
v : 
Œ 

a 
s 

J-n 

o 

LD « 
' (XJ 

-J 

H u j j 
C C S 
L J i 

«0 8 
J< 
I 

I r-
ik? r O 

r-- m rs fv» 

CTt f^ 
r-- r-^ 

2 S S ^ 

I — 
L J 

L U 
1 

O 
û : 
Û_ 

Q 
I 

O 
\JJ 

2 : 

U J 

c/) 
LU 
L_J 
ex 
Z D 

O 
0 0 
LU 
q : 

(y) 
0 0 
< 

LD < 

Q t m 

u> 
? 
g 

ru ru ru 
m 



WI 
SI r! s s 

i î 

/ ^ 

/ 

/ 

> / 
/ 

/ 

, <' <r , • / 
/ 

/ 

* ^ 

• V ' V 

cO 

^ 9 

t o 

Œ 
LiJ 

r 

C N 

L ) 

h -

L J 

L U 

m 

L i J 

\ z 

Œ 

21 c 

I ' I , 

\ -

^^ ? 

; < 0 

I 8 
' Jj 

I 

I 
r -

CO r 
o 

/ 

H 

• / 

/ 

/ 

/ 

V -

Î 9 I 

I— 
U - J 
UJ —> 
o 
q : 
Q _ 

Q 

O 
LD 

L J 

u o 

LxJ 
L-J 
q : 
I D 

o 
L / l 

LxJ 
q : 

M 

L / O 

i / ) < 
LD < 

0 
U ) 
[D 

m In; 

? 5 

Ri ru ui 
n 

..ÏLt. SL. ÏL -
ft 
i n 



1 0 c r 

^ L U 

S 

I S 

i ! 

i i 

> 4 

K 

C T l 

C J 

l _ J 

J j 

L n 

Œ 

_ J 

Œ 

I n 

r ' l 

00 8 
I 
i 
! I 

r * 
90 r 
o 

• À 

• 

• V > 

! 

l i 

• 

I ^ 
h 

/ 

''V 

V • 
t 

l i 

i i 

i i 

k • 
i I 

o 

I— 
L J 

LU 
—\ 

? s c; c 

O 

Œ 

CL 

CD 
I 

O 

LD 

:z: 

: 

t» o 
S f i 

L _ J 

u o 

L U 

c t : 

a i l 

0 0 

U J Î 

e n 

M 

U O 

C O 
< 

L D 
< 

i 
-1 

I 
• 

0 P 
(D « 

i 
t 

LU 

S J 
5 5 z 
s» ru fU •! 
n U) (• 

si 
-el. R: 

JlL Jti. 
X' 

JL. 
S! tc 

h . Î!; s. t ai 
1 1 

ft 
i n 



IQ 
m 

s 
8 , 

S î iq' . i • . ^ 

<=> < > O 

S i 

y 

X 1 

I — I 

- " T ' 

' Ï 'T Ï 

n 
H 

Œ 

LD: 
\ — ( l i J j 

V / ' 

' V / 

H s 

« i 

u 

-i'f 

M h. 

•"U 

H 

il 

n 

l î 

s r <*< ¥ 

.•I 
Â 

" • ••Ma 

! " V 

s : 

- t t . jti- -ïU- JSl , Si -ii. -XL. -su- i L 
SI 



o o m 02 r^ rsT 

Ln 
m Œ 

i LU 

UJ o •=» o «> m OD rs» 

S) 
S I 
00 

\ 
01 

il o 
I — I 

I — 

u 
UJ 
in 

o C? m «VJ 

I 
- J 

I r 
t 
0 

s s u 

Œ 
J 

O o o o LTi 

a 
L D <o oo 

N S 

C X Ï 
L J g 
c n g 

lË S 

ïiS 

s s s : ; 

1 1 

Ï Î 

SI 

cO 

ÇN» Ç^ 

ea <=} o o m Ô m 

S » S 

UJ ^ 2 o 

LU 

O 

C L 

Q 
I 

L D 

h 

L J 

uo 
LU 
LJ 
et: 

e> o G -J-

un 
LU 
c r 

M 

un 
un < 
LD < 

Q 
CD 
10 

m 

• i . 

• 

tf ' r 

: i/i 



o o o o OD m rvj 

n a 
W fN 

i B 
<n IN 

Ë i 
s m 

iSî 
i S 

s 

CO 
T — I 

O 

I— 
LJ 
LU 
i n 

j j 

o O 
•J- sia rn r̂  

« 0 
O 
0 
J 
J 
1 
I 

c 
Ï 

Œ 
_J 

( 1 o 

> 11 
<— 

I n 
o 

o> 
CO -

Œ LJ 
il â 

_ J U ! 

Œ 5 
L J i u i S 

<=» o -J- fNl m r^ 

I— 
L _ J 
U J 

Q 
I 

O 
LD 

z 

un 
U J 

c r 
ZD 
O 
uo 
U _ f 

q : 

M 

00 
u ) < 
LD < 

Q 
0 ) 
U ) 

1 1 m] m 1 LTI ! iN [ m H m J 3| S T i ^ 
R s g 

1 in s a » s S un c« 1 10 S s s m a N Ln m (N S 
S 
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