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TERMS OF REFERENCE 

Mandusa Resources Ltd. was initially incorporated to carry out an 
evaluation of reported high grade, silver - lead - zinc 
mineral i zat ion located near Invermere in southeastern, B.C. The 
cornpany holds two mineral claims (Silver 1 and 2) which cover 
surface and underground workings previously k n o w n  as the 
"Charlemont / Melody" Prospect (See Occurrence No. 20 - GSC Map 
No. 1326A) 

On behalf of Mandusa Resources, Ram Exploration completed Phase 1 
and Phase 2 Exploration programs as recommended by Magrurn, (1983) 
and von Einsiedel, (1984). 

INTRODUCTION 

Phase 1 Exploration comprised locating and preliminary sampling 
of slumped trenches and prospect adits (von Einsiedel, 1984). 
T h e  current program included additional trenching and 
rehabilitation of these workings, a detailed VLF-EM Survey in the - vicinity of known mineralization and reconaissa,nce prospecting 
and mapping the the central part of the Silver 1 Claim. 

The project was carried out between July 10 and July 25, 1985. 
Geological mapping was conducted by T. Kraft, BSc. accompanied by 
N. Tudakovic, P.Eng. and mining technicians, D. McLean and D. 
Richards. 





SUMMARY 

On behalf of Mandusa Resources, Ram Exploration carried out Phase 
2 Exploration of the Companies Silver Claim Group situated near 
Invermere in Southeastern, B.C. These claims were staked in 1983 
to cover the former "Charlemont / Melody" Prospect, a vein type 
Ag-Pb-Zn occurrence which has received intermittent exploration 
since its initial discovery at the turn of the century. 

Phase 1 Exploration successfully located the workings however, 
two of three prospect adits and most of the trenches were 
slumped. Based on results of initial sampling i t  was recommended 
that the adits and trenches be rehabilitated for mapping and 
sampling purposes. In addition, Phase 2 included a detailed VLF- 
EM Survey in the vicinity of the workings and reconaissance scale 
geologic mapping and prospecting of the central part of the 
Silver 1 Claim. 

T h e  Silver C l a i m s  are situated in a folded sequence of 
undifferentiated argillites, calcareous schists and carbonates of 

't the Proterozoic aged D u t c h  C r e e k  and Kitchener - S i y e h  
Formations. These rocks form part of the Purcell Anticlinorium, 
a N N W  trending fold belt characterized by broad, open folds in 
competent strata and tight complex folds in thinner, more in 
competent strata. Associated with the folding episodes was the 
development of fracture zones along the axial trace of individual 
folds. It is within this type of structure that silver - lead - 
zinc (copper - antimony) mineralization is developed on the 
Silver 1 and 2 Claims. 

The current seasons exploration program established several 
important characteristics concerning the deposit. Detailed 
geologic mapping and sampling showed that: 

(1) There are at least two distinct vein structures which 
host significant Ag-Pb-Zn-Cu-Sb mineralization. These are 
described as the Charlemont No. 1 and No. 2 veins. 

( 2 )  Grades are variable ranging from a low of 2.29 oz./ton 
Ag, 1.84% Pb, 3.30% Zn, 0.04% C u  and 0.04% Sb to as high as 
54.32 oz./ton Ag, 28.18% Pb, 15.98% and 1.69% C u  with Sb contents 
of up to 1.07%. These grades represent a dollar value (at 
current metal prices) of between $70.00 and $840.00 per ton. 



Exploration to date of the Silver Claim Group has identified 
significant mineralization within two separate vein structures. 
The vertical extent of this mineralization is unknown and i t  is 
therefore recornmended that the company carry out a modified 
version of the Phase 3 Explorat ion ~ r o g k a m  out 1 ined by Magrum, 
(1983). 

Phase 3 will comprise short hole d i a m o n d  dril 1 testing 
(allow 500 m )  of the vein structures a s  well a s  continued 
reconaissance exploration of any parts of the claim group not yet 
examined. Figure 3 illustrates the proposed diarilond drill hole 
locations. 

- 
Kespectfully submitted, 

k t&"- &- 

Carl A. von Einsiedel, BSc. 

September 6, 1985 
Vancouver, B.C. 



COST ESTIMATE 

The following cost estimate incorporates new information, 
available since the initial evaluation report by Magrum, (1983). 

Phase 3 

Supervision 
Geologist - 3 0  days @ 2 5 0 . 0 0  
Technician - 3 0  days C.2 1 7 5 . 0 0  

Mobilization I Demobilization 
(includes 5  hours helicopter charter) 

Trenching and Drill Site 
Preparat ion 

G Diamond Drilling 
allow 5 0 0  m @ $ 1 0 0 . 0 0 1  m 

Assays /  Geochemical Sampling 
Rock Samples - 5 0  @ 3 0 . 0 0  
Geochern Samples - 1 0 0  Cd 1 2 . 5 0  

Camp I Acconodation 
120 man days @ 5 0 . 0 0 I d a y  

Fuel and Supplies 

Keport 

Contingency 

Total 
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L O C A T I O N  M A P  
O F  

S ILVER 1 8 2 CLAIMS 
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1.1 Property Description 

The Silver Claim Group is located between Toby and Coppercrown 
Creeks approximately 30 k m  southwest of Invermere, southeastern, 
B.C. The centre of the claim group is located at 50 degrees 18' 
N. latitude and 116 degrees 22' W. longitude. 

Access to the claims is via a well maintained gravel road to the 
confluence of Toby and Coppercrown Creeks and then by trail along 
Coppercrown Creek. Access to the showings is best achieved by 
helicopter. 

The claims cover the north face of Coppercrown Mountain which 
consists of paralell, steep sided ridges with elevations ranging 
between 3,500 and 8,500 feet. The Charlemont prospect is situated 
on the west side of C o p p e r c r o w n  Creek at a n  elevation of 
approximately 7,000 feet. 

The claim group consists of two located mineral claims comprising 
36 claim units recorded in the Golden Mining Division on M a p  

u Sheet 82K/ IE. 

Claim No. of Record Registered Expiry 
Name Units Number Owner Date 

Silver 1 18 1262(1) Mandusa Res. December 16, 1985 

Silver 2 18 1263(1) Mandusa Res. December 16, 1985 

1.2 Development History 

The Charlemont / Melody Prospect has received intermittent 
exploration and development work since the initial discovery in 
the late 1800's. Early workers carried out liimited trenching 
and drift ing and in 1904, made a small shipment of sorted ore 
which assayed 96 oz.1 ton Ag and 59% Pb. Later operators, North 
Canadian Oi 1s Ltd., 1969, completed geophysical and diamond 
dri 1 1  ing programs however, results are incomplete and are 
considered inconclusive. 

Mineral Inventory Maps, publisiied by the Ministry of Mines -._ indicate that within several k n  of the Silver Claims there are 



K m  

S I L V E R  1 8 2 C L A I M S  

CLAIM MAP 
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GEOLOGY 
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2.1 Regional Geology 

The regional geology was recently summari zed (Magrum, 1984) and 
con~prises a northwest trending series of Proterozoic to Lower 
Paleozoic meta-sediments intruded by Mesosoic quartz monzonite 
and granodiori te (Reesor, 1973). The Silver Claims are situated 
along a major structural feature, the Purcell Anticlinoriurn, 
which defines a NNW plunging fold belt characterized by broad 
open folds in competent strata and tight, complex folds in 
thinner, more incompetent units. 

The "Charlernont" prospect is situated in a folded sequence of 
undifferentiated Proterozoic argillites and calcareous chists, 
carbonates and grits of the Dutch Creek and Kitchener - Siyeh 
Formations. These rocks are crosscut by steeply dipping, NNW 
trending, shear and fracture zones which in places, hosts high 
grade, silver - lead - zinc mineralization. 

2.2 Property Geology 

The area in the vicinity of the grid is predominantly underlain -- by a dolomitic limestone unit (Unit 1 - Figure 4) intercallated 
with argillite lenses, and an argillite unit (Unit 2 - Figure 4) 
which are part of the unsubdivided Proterozoic Dutch Creek and 
Kitchener-Siyeh Formations. A carbonatized felsic dyke (Unit 3 - 
Figure 4) and a mafic dyke (Unit 4 - Figure 4) intrude the 
argillites to the north and west, respectively. 

Unit 1 is a fine-grained gray-white dolomitic limestone unit 
composed of individual beds up to 0.5 meters in thickness. This 
unit hosts the sulphide bearing quartz carbonate veins and is 
open to the northeast, south and east portions of the grid. The 
argillites vary from grey to grey-green or black in colour and 
are thinly bedded to laminated, and prospecting along the 
mountain ridge to the northwest of the grid suggests that this 
unit encompasses most of the northern portions of the property. 

The carbonatized felsic dyke ( ? )  located to the north of the 
g r i d ,  varies f r o m  3 to 5 m e t e r s  in thickness and trends 
approximately 335 degrees. I t  is fine-grained and has a mottled, 
buf f-green colourat ion. Detailed thin sect ion work reveals that 
the unit is comprised primarily of altered carbonates and 
plagioclase feldspars, with minor amounts of mariposite and 
pyrite. Field observations indicate that the unit 1s a 
carbonat i zed felsic dyke ( ? ) ,  however microscopic examinat ions 

- suggest that the unit may possibly be an altered argillite. The 
reader is referred to appendix A w h i c h  is an independant 





%,.'- 

petrographers interpretation based on a thin section examination. 

A narrow, fine-grained, wakly carbonatized mafic dyke located to 
the west of the grid intrudes the argillite along the foliation 
plane. This unit'is green in colour, and contains up to 50% 
limonite occurring as small blebs or patches. 

The argillite-limestone contact is undulatory, but sharp, and has 
a general north-south trend. A northwest-southeast trending 
fault offsets this contact by approximately 100 meters. 

Structure 

The dominant structural feature in the area is the distinctive 
cleavage in the argillites, which often obscures the primary 
beddingllaminations. Despite localized variations, both the 
cleavage and the bedding have a general N N W  trend; the cleavage 
dips steeper to the east than the bedding. 

A s  previously noted, a NW ( ? )  trending fault offsets the 
limestone-argillite contact in the southern part of the grid (see 
Figure no. 5). 

b 2 . 3  Mineralization 

Geologic mapping and sampl ing of the "Charlemont 1 Melody" 
Prospect has outlined several vein structures as well a s  
indications of replacement type mineralization. T h i s  
mineralization has been developed by a series of trenches and 
short adits as illustrated in Figure '~0.4. 

The best mineralization observed consists of two, NNW trending 
quartz-carbonate veins which contain lenses and streaks of 
galena, sphalerite, pyrite and tetrahedrite. The presence of the 
latter mineral is evidenced by the high antimony contents (0.1 - 
1.0%) and the development of malachite and azurite as oxidat ion 
products on exposed sulfide mineralization. 

Galena occurs as sub - euhedral grains ( 1  - 5mm) in patches or 
streaks up to several cm wide. Tetrahedrite and pyrite occur as 
finely disseminated grains within the galena rich streaks. 
Sphalerite occurs as discrete, euhedral crystals (1 - 2mm) within 
the quartz - carbonate (gangue) material. Oxidized samples 
display abundant malachite, azurite and limonitic staining. 
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Miscellaneous Saples/thnp Sarples 

85001 K n/d - a l t e r e d  f e l s i c  dyke (3m wide), 1-2% f i n e  g ra ined  
p y r i t e ,  abundant l i m o n i t e  on wea the red  s u r f a c e ,  
crosscuts bedding, moderately carbonatized. 
-(0.30m chip sample) quartz-carbonate vein, milky-white 
quartz, no v i s i b l e  sulphide mineralization. 
-(0.35m c h i p  sample) 2-3% galena, less than 1% f i ne  
disseminated pyr i te ,  5-108 limonite. 
-(0.50m chip sample) quartz vein, 1-28 galena. 
- ( g r a b  sample )  q u a r t z  vein,  vuggy w i t h  abundant 
limonite, no v i s i b l e  sulphides. 
-(0.60 c h i p  sample) 1-28 disseminated galena, 1% f i n e  
disseminated pyr i te.  
- ( se l ec ted  grab sample frcm ore p i  le, a d i t  no. 1) 60% 
galena, 2-38 malachite. 
-(0.20m c h i p  sample) quar tz-carbonate vein,  2-3% 
galena, less than 1% disseminated f i ne  pyr i te.  
-(0.35m c h i p  sample) quartz-carbonate vein, arg i  l l i t e  
on footwall and limestone on hanging wal l ,  1% galena, 
1-2% disseminated pyr i te ,  abundant limonite. 
- (grab sample) a r g i l  l i t e ,  black, well fo l l i a ted ,  less 
than 1% p y r i t e  along f o l i a t i o n  surfaces. 
- ( g rab  sample) maf i c  intrusive, 4m wide, 3-55 spotted 
limonite, carbonatized. 
- ( g r a b  sample )  shea r  zone, h o s t e d  i n  t h e  maf i c  
intrusive, 0.2m wide, abundant limonite. 
- (g rab  sample) disseminated galena and sphaler i te  i n  
grey-green limestone- 

NOTE : (a) -- not assayed 
(b) n/d none detected 
(c )  * sample resubmitted fo r  assay -- reported Pb8 not  consistent with modal percentage galena. 
( d l  CHIT 1984 sample ser ies 



L 
Charlemont No. 1 Vein - - -  

This vein has been traced by a series of trenches and three short 
adits over a strike length of 70m and a vertical range of 25m. 

2-4 

Trenches expose a highly oxidized, quartz - carbonate vein (0.3 - 
0.9m in width) which hosts variable amounts of galena, sphalerite 
and tetrahedrite. Mineralization exposed within the adits is 
less oxidized and occurs within discontinuous lenses or patches 
along the vein. Table 1. lists results from both surface and 
underground sampl ing. 

This adit is located immediately west of the helicopter pad, and 
extends 18.5 meters along the vein at an orientation of 336 
degrees. Blasting, trenching and the removal of fallen rock 
exposed two zones of mineralization. These zones are: (a) a 25 
c m  wide shear (85009Ii), and (b) a quartz carbonate stockwork 
attaining a width of 63 c m  (85010K) located at the back of the 
adit. 

L Adit 2 is located 25 meters up slope from adit 1 and has a length 
of 5 meters. Two mineralized conjugate veins are exposed: (a) 
a 60 c m  wide quartz vein at the portal (85006K), and (b) a 
raggy 50 cm wide vein at the back of the adit (85006K). Adit 2 is 
an upslope extension of adit 1. 

This adit is situated approximately 20 meters upslope from adit 
2, and is believed to have a length of 2-3 meters. Loose rock at 
the portal precluded detailed mapping and sampling. 

Charlemont No. - Vein 

This vein is exposed at the western edge of the lowermost trencli 
and hosts mineralization similar to that within the No. 1 Vein. 
This mineralization was originally interpreted as fracture 
control led replacement type (von Einsiedel, 1984) however, 
additional trenching established vein type characteristics. 

Several meters east of the no.2 vein, galena and sphalerite occur 
as disseminated grains within a bed of dolomotized limestone. 
This mineralization is interpreted as a possible replacement type 
occurrence. 



The remaining veins, typically associated with WNW trending 
shears are too small and the mineralization too sparse to warrant 
additional invest i,gat ion. 

Rock sample assays and sample descriptions are included in Table 
No.1. Samples consisted of approximately 0.5 kg of material 
which was shipped to Acme Laboratories in Vancouver. Samples 
were pulverirted to 100 mesh and a 0.5 g split was used for the 
analysis. 

The 0 . 5  g split was digested with 5ml of 3:1:2 HC1 to HN03 to 
HZ0 at 9 5  degrees C for 9 0  minutes and is diluted to 10 ml with 
H20.  Assays were performed with an ICP unit (Inductively Coupled 
Plasma Spectroscope). 



SECI'ION 3 - 
GEOPHYSICAL SURVEY 



3 . 1  VLF-EM Survey 

The VLF-EM survey was carried out using a Geonics EM-16 receiver. 
This instrument measures the secondary electromagnetic fields 
generated by buried conductive bodies when subjected to a primary 
electromagnetic (radio) s igna 1. The primary signa 1 is provided 
by high frequency military radio transmitters located in the 
United States. 

T o  assess the usefulness of VLF-EM as a prospecting tool in 
evaluating this type of mineralizat ion, a detailed survey w a s  
conducted in the vicinity of the old workings. A total of 3.0 
line k m  were completed at 12.5 m intervals on 25 m spaced grid 
lines (WNW orientat ion) using Cutler, Maine as a transmitting 
station (17.8 K H Z ) .  Data is presented in profile form with 
conductor axes shown as bold dashed lines (see Figure no.&). 

3.2 Results 

An evaluation of Ifin phase" VLF profiles indicates several weak - NNW and WNW trending conductors in the vicinity of the workings. 
The N N W  conductors are approximately coincident with the 
Charlemont No. 1 and No. 2 veins and are interpreted as the 
signature of steeply dipping NNW trending shear structures. 

The WNW conductors are broader and less well defined than the NNW 
conductors and are interpreted as a secondary fracture orientation. 



CERTIFICATE 

I ,  T. Kraft, do hereby certify: 

1. That I a m  a graduate in geology of Carleton University, 

Ottawa, Ontario (B.Sc., 1 9 8 4 ) .  

2. That I have practised as a geologist in mineral 

exploration for one year. 

3. That the opinions, conclusions and recommendat ions 

contained herin are based on field work carried out 

during July, 1 9 8 5  and on library research.. 

4. That I own no direct, indirect, or contingent interest 

in the subject property, or shares or securities of 

Mandusa Resources Ltd. or associated companies. 

T. Kraft, B.Sc. 

Vancouver, B.C. 
September 6, 1985 



CERTIFICATE 

I, C. von Einsiedel, do hereby certify: 

1. That I am a graduate in geology of Carleton University, 

Ottawa, Ontario (B.Sc. 1982). 

2. That I have practised a s  a geologist in mineral 

exploration for the past six years. 

3. That the opinions, conclusions, and recommendat ions 

',.:>A- , 
contained herein are based on the results o 

/*4dk 0 f 
work carried out during August, 1984 and on extensive 

/ 
research. 

4. That I o w n  no direct, indirect or contingent interest 

in the subject property or shares or securities of 

Mandusa Resources Ltd. 

C. von Einsiedel, B.Sc. 

Vancouver, B.C. 
September 6, 1985 



STATEMENT OF COSTS 

Mobilization (travel Van. - Toby C r k  rtn.) 

Personel 1 
T. Kraft - 9 days @ 200.00 
D. Richards - 15 days @ 200.00 
D. McLean - 7 days @ 200.00 

Helicopter Charter - 3.5 hrs @ 500.00 

Equipment Rental 
4x4  - 18 days @ 70.00 
Drill and accessories 
Fuel, insurance 
Explosives 

Camp 1 accommodation - 30 days @ 45.00 

Assays - 1 6  @ 20.00 

b Report Preparat ion 
C. von Einsiedel - 5 days @ 250.00 
T. Kraft - 7 days @ 200.00 
draft ing 
secretarial, printing 

Total 
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EXPLORATION 
SERVICES 

-v MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

Job # 85-39 
August 9th, 1985 

Report for: Tom Kraft, 
c/o Ram Explorations Ltd. , 

404-850 lies t Hastings St. , 
Vancouver, B.C. 
V6C 1El - 

<%--$* 8 ~ - 0 0 \ 6  

Vork required: 

One thin section for petrographic examination and report. 

Results: 

The sample is a fine-grained, evenly granular carbonate - plagioclase rock 
of uncertain origin. 

Estimated mode 

Carbonate 65 
Plagioclase 20 
Serici te 8 
Quartz 2 
Rutile 5 
Pyrite trace 

It consists largely of a non-foliated aggregate of subhedral carbonate grains 
about O.lmm in size. This forms a matrix within which is developed a semi- 
continuous network of pockets and wisps of plagioclase and serici te wi th minor 
quartz. 

Much of the plagioclase is very fine-grained, microgranular or felsitic 
(grain size 0.Oim). Tiny flecks of sericite occur intergranularly in Lnis 
material, which shows rather diffuse grarluiarity suggestive of partial 
recrystallization. It shows gradations to rather coarser form with iocai 
developnent of partially euhedral, well-twinned grains of O.lmm or more. Here 
and there, adjacent anhedral patches of this better crystallized plagioziase 
appear to represent optically continuous remnants of grains up to Imm or so in 
size. 

The sericite forms non-oriented felted masses (maximum grain size 0.05rm) 
and pockets up to 0.2mm, more or less intergrown with the plagioclase, and also 
small wisps scattered throughout the carbonate matrix. 

The sericite in this rock is the greeri variety comuonly referred to as 
~mriposi te. 



The carbonate is  essen t ia l ly  non-reactive to  d i l u t e  acid and is  a 
magnesian and/or f er-roan var ie ty .  Note tha t  i t  snows no l imonitic a l ~ e r a t i o n  . 

+ There is an impression i n  the thin section tha t  there tuay be more than one 
varlety of carbonate present (one showing a more extreme r e l i e f  than the other) .  
'This could however be merely an e f f ec t  of ciiffei-ential o r i e n ~ a t i o n .  

A s . p c i f i c  iden t i f i ca t ion  of the carbonate species couid be achieved by XKD 
or  SETvl microanalysis., 

The nature and or igin  of 'chis rock is  u l~c l ea i  from the petrograptuc ev-idezice. 
Its fabr ic  appears t o  be a recrysta l l ized one. Although there i s  no foLiar;ii;ll, 
iile seric1t.e iooks metamorphic - or  metasomatic - ra ther  than a product of 
a l t e r a t i o r ~  of feldspar. The water-clear unaltered character of the plagioclase 
and i ts  var iable  grain s i z e  likewise suggest metar~orpklic rec rys ta l l i za t ioa .  The 
cuarser c rys t a l s  could possibly be remnants of pl~enocrysts o; c i a s t s  . The 
carbonate may be Largely ne tasomt ic  o r  could have been an origirlal CULLS t i tuen t  
of exhalative or ig in ,  perhaps i n  a fine-grained c rys t a l  t u f f .  No t race  of 
layering survives. 

The even grain and textural  homogeneity of the rock a r e  hard to  reconcile 
with a l t e r a t i on  of a hydrothermal type unless subsequently modified. 

The textural  mode and association with carbonate a r e  typical  of the occurrence 
of mariposite from other areas.  

/ 
J.F. Harris Ph.D. 
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