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SUMMARY 

Situated at the headwaters of the Oldmen River, in Southwestern Alberta 1  a mineralized 

occurrence along a steep cliff, in the side of which two short horizontal edits had been 

driven many years a, is the subject of the present report which relates the renewed 

effort of exploration and attempt to appraise Its potential. 

Due to environmental constraints, only geological and hand samplings were carried out 

on the mineral leases covering the showing. It has been found that mineralization, 

essentially Zn, Ag with accessory Pb and Cd, was hosted In a peleokarst system within 

the Upper Devonian Palliser Formation. A combination of channel sampling on the 

cliff-face and soil sampling geochemistry above it on-a sloping plateau, allows to 

evaluate the grade of the mineralization at an average of 510 7 1,110 Zn, I WI Ag, I Pb 

and I lb/T Cd, and to indicate a potential for the areaof2 to 2$ MT of ore,. 
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- Locticn, IPKMI nd 1eo1 decr1Dtion. ( Fig. 1) 

A short program of exploration and evaluation has been implemented over the area where on 

ola snowing and two edits sit near the base of the Rocky Mountains Front Ronae in Southwestern 

A1tert. it took pl 	during the lest part of August 1988. 

Localed at the headwaters of the Oldrnan River, the concerned area is covered by permits ("the 

ppertf) requested or assigned to Mr N.S. Dodd of Lundbreck and to Rapparee Resources Ltd, both 

of whom have concluded an agreement to carry out exploration. This area includes all the lends 

within the Province of Alberta and described as sections 23. 26, 27 and 34 of Township 13, Range 

06, West of the Fifth Meridian. it also covers 

the NW corner as well as legal subdivisions 5 and 6 of section 24, 

legal subdivision 4 of section 25, 

south half and NW corner as well as legal subdivisions 9 and 10 of section 35. 

all within T 13,R06,Wo15. 

However due to restrictive legislation, most of the area south of the boundary between 

sections 34-35 and 26-27 (see figure 1), falls within designated Beehive Natural Area where 

exploration for minerals have been ruled out by Order-In-Council on April 2nd 1987. 

Access to the area is provided by a good gravel road branching off from hlgnway 940 and 

p3ralleling the Oldmen River westward up to Oyster creek. Used by recreatlonists and lumber 

trucks, the road ends approximately 7 km short of the property. from that point, hiking trolls lead 

to the alpine country where no motorized vehicles are allowed under the Eastern Slopes Protection 

policy. Therefore, with the authorization to carry light exploration granted by the Forest Lands Use 

Branch on July 22nd, men hed to walk or ride, and equipment had to be transported either in 

backpacks or on horseback. 

2 - Geoic', 

2-1 Regional okv. 

The general area Is one of steep forest covered hills; some summits break through the 

timber line and lie In the geomorphologicol alpine zone. To the West, these hills merge with the high 

ridges and cliffs of the Front Range of the Rocky Mountains. 

The surface geology reflects the two morphological domains whereby the lower hills are 

underlain by the siliclastic formations of Jurassic and Cretaceous W. The towering cliffs 

blocking the view to the West, are made of Paleozoic carbonates and mark the boundary between 
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Aioerta and British Columbia. At the contact, the major Lewis thrust fault brings the Paleozoic 

formations eastward to stand squarely above the younger sandstone, shale and coal seams. 

The straddling of the two different Uthological packages is very conspicuous to the West and 

exemplifies the structural style of thrusted sheets folded and stacked above each other during the 

last major Larernide crogeny. Hcwever,to the East, although the structural style remains the same, 

the more weather recessive nature of the strata tends to subdue the morphological signature of folds 

and thrusts. 

2-2 Local aeol'of the Prooertv. (Fig. 3&4) 

The southern portion of the Foothills and Front Range extending between the Highwood 

river and Coleman has been cursorily mapped by Geophoto Ltd a now defunct branch of 031 Ltd of 

Ca lgary) for private interests in the 60s and by D.K. Norris (1956) who produced a preliminary 

geclogcal map (nap 14- 1958) along with the presently out-of-print report GSC Paper 58-5. 

Much use of airphoto interpretation is evident through the mapping of the Beehive Mountain 

map-sheet which covers the NTS area 82 J/2 (East half) and therefore the property area; all the 

geological contours and faults indicate at best approximate location of what they attempt to feature. 

I n accordance with the accepted nomenclatured from our own observations, the following 

stretlgraphy is presented as it applies to the lbrmations encountered over the property or In its 

immediate vicinity. 

2-2-1 The Mesozoic formations -,  

The area which Is dealt with In this report , issttuated right above the Lewis 

thrust fault. This prominent feature brings into a relatively low dipping contact, a huge sequence of 

carbonate formations above a package of bright ton to light brown ferrigeneous, calcareous silts and 

sandstones of the Kootenay Formation (Lower Cretaceous). 

The detrital rocks contain much chart fragments and are often interleyered with shale and 

coal seams (1 to 2 meter thick). They dip 250  to 30 toward the West. 
To the North of the property, many potygenic conglomerate, brown to green sandstone, purple 

siltstone end shale of the Bleirmore GrouD, outcrop next to the thrust front. On the basis of loading 

features end sandy dikes Into shale end silt, these beds appear,  overturned. 

2-2-2 The P&eozolc Formations. 

Pushed eastward over the younger Mesozoic formations, the cliff forming 

Paleozoic formations offer great exposure of relatively undisturbed carbonates and minor shales. 

I 	~ 
a 
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Altfloih not supported by detail micro- p&nto1 cal(coriodunts) study in these fossil poor 

limestones or dolomites, It Is possible to recognize from bottom to top: 

- Upper Devonian (Fammenlan) Palliser Formation, composed of light grey micritic 

limestone. Fairly massive, this unit is poor in fossils (a few rounded undefined 

shells, less than 1 c in size), but contains many foraging fossilized tubular marks 

end shows some strongly bioturbated horizons. 

This nodular limestone displays a lot of white crystallites and many 

conjugate calcite filled joiritings, indicating a vertical (load) stress. Beside, some 

veining are stretched into sicimoidal steps , a sign of limited amount of slippage. The 

Ió 
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bedding is measured at Ni 67E 65W (north of the property) to 43W in the 

vicinity of the wits, 

The very top is indicated by recurrent presence of burrowed tiardground in 

clastic crinoid& grey limestone, evolving in more laminated micrite rich in 

Cyrtospirifer shells. In the"mine" area, right at the top of the Iormation,a 

conspicuous tan weathering micritic limestone stands as 8 good local marker horizon; 

Its color Is due to a few cubes of pTite and some thin siltstone inter layers as well as 

remnants of limonitic crusts (paleosol), evidence of a major emersion event. 

- Mississippian_Exshaw Formation: the next sequence begins with a thin (15 to 

20m) layer of black shales. Toward the top, this unit becomes more and more Ilmy to 

the point where many interbeds start to stand cut, and gradually passes Into the gey 

micritic Banff Formation which also contains some cherty horizons. 

The Banff formation Is well Identified by Its regular alternating dark grey 

shaly limestones and light grey micrites. 

-The cliff forming Rundle Group (Mississippian. to Pennsylvanian) represents a huge  

limestone package which gives rise to the high peaks and ramparts of the Front Range. 

Not surveyed in detail, it Includes cross-bedded calcarenites, chert nodule micrite 

and displays large scale slump structures. 

2-2-3 The palkarst system: 

In the'mine' area, the dense structureless Palliser formation changes 

abruptly into a brownish crumbly and crystalline dolomitic massif layered  with two separate 

horizons of enestomosing calcite veinings. 
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However the dolomitizetion is not uniform and varies in intensity. On closer look, it appears 

that entire blocls up to 20 x Sm of grey limestone are preserved some are yet attached to their 

original bed like roof pendant or beams. Overall, the most abundant fades are disorganized rubble 

brecces,recementecj round c&crudites and crackle brecces, but in the easternmost exposures 

that of drusy, cavernous mosaic breccia is more prevalent with porosity up to 25. The matrix is 

usually a sucrosic dolomite and often stalactitic and laminated vadose calcitic precipitates are 

observed. 

On its west and northern border, the dolomitic masse is exposed along serrated cliffs where it 

terminates abruptly (with some very limited interfingering) against the dense micritic limestone 

forming steep but smooth rock faces. There, the main fades encountered consists of wriggled 

laminae of dark and light sucrosic dolomite and some calcitic interlayers resembling "zebra 

structure". 

Al] these features point toward the existence of  large paleokarsi structure, having 

originated just efew meters below the unconformity and emersion surface indicated by hor(rounds 

and rusty paleosols as previously noted at the contact with overlying Exshaw formation. So far It 

can be seen that the karst system Is more or less paral lel to the stratigraphy as the brownish 

dolomite is still exposed along the edge of the high plateau before disappearing under the momentous 

screes of rubbles coming down from the tlississipian cliffs. 

3- Mineralization and semplino. 

3-I Description. 

The steeply sloping plateau which underlies most of the property, terminates toward 

the North, Into a dissected, very ragged cliff curving westward and merging with the north-south 

trending limestone wall of the Palliser Formation. This cliff cuts deeply into the dolomitic 

paleokarst system where the mineralized occurrences can be observed. 

In the pest, two edits (TO and 35 meter long respectively) have been driven horizontally into 

the side of the cliff. No record was kept or Is available at present, about the time, purpose , people 

or company Involved in the undertaking. 

The two edits were excavated at the top of the scree fan where It meets the base of the very 

crumbly cliff and Is fairly accessible. They are located at the lower port of the first of two major 

calcitic strotiform& zones and where massive pyritic and marmite pods are present and assume a 

keel-like shape. 
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The amount of iron sulfides in place, gives rise to rusty patches conspicuously situated at the 

bottom of the first major anostomosing white calcite vein horizon. Systematic grab sampling 

(fioure 2) returned some high values Indicating the presence of Zinc, Lead, Silver, some C.&imium 

and anomalous Gold. Values are sporadic in terms of lead and silver but the zinc content remains 

fairly high throughout. It appears that the best results are not tied to the pyrite-marcassite masses 

but lay outside. A similar observation was made In the Nanesivik mine (Olsen, R.A., 1984) where 

an identical pyritic base does exist. 

3-2 rofilin and results (figure 3) 

In view of the broad rock exposure offered and in spite of the steepness and 

crumbliness of the cliff face, as complete as possible channel sampling was in order. The task was 

undertaken with the help of ropes, harness and rappel. 

Several profiles were sampled along the ci 1ff, which also Included sampling of the second 

anastomosing white calcite veining system situated 30m above the previous one. Associated with this 

upper horizon, extensive I imonite-ethite layers and ferrlgeneous crusts were encountered which 

have yielded some fair values (ORP-3N with 5 meters at 4% Zn and half an ounce of Silver). This 

Interesting result indicates that silver is not only tied up with lead in gelena as the grab sampling of  

the edit outcrop (flg.2) could have suggested. 25 meters away where this horizon tapers off toward 

the cliff eogea, sampling over 6 meters containing some of the Iron oxide layers still returned .24Z 

Zn, in spite of Its very leached state and honeycomb texture (ORP-35). 

The widest portion of exposed mineralization Is found toward the base of the thick (15 to 

20m) lower calcitic veined horizon. The bottom 7 meters of profile OP-i yielded 7.23% Zn, 

2.64 Pb and 1.13 az/TAg.; again, the lowest 10 meters along ORP-3Chas returned 3% Zn, .21Z 

Pb and .3 ôz/T Ag. As for ORP-4, a 2 meter channel sample taken Sm above the lower edit and 3m to 

the West, It provided 4.5% Zn and 1.6oz/TofAg. 

So, it appears the mineralization Is continuous over at least I OOm along the strike of the 

lower calcitic veined horizon andbetween 7and lOm thick. Obviously, the study Is yet preliminary 

and it would require further investigation Into the third dimension to ascertain the shape of the 

mineralization and its association to a particular facies or locale within the paleokarst system. 
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4-i1 Oehemistry, (figures 4, S & 6)) 

The structure of the carbonate beds and evidently that of the p&eoarst system, implies that 

Me same beds or horizons should outcrop southward along the steeply inclined plateau behind the 

mreralted cliff (see figure 4). indeed, the slopes are either covered by alpine soils with 

twbaceous vegetation, moss and lichen, or by fans of debris rolled down from the higher cliffs. 

Excluding some areas of bouldery avalanches, the seepage of water and weathering contribute to 

follow on the geochemical dispersion of mineralization even under some -reasonable- cover. 

Soil sampling was devised along a gid covering all the plateau (figure 4) except the very 

roc$y slopes down toward the valleys or creeping up against the carbonate cliffs. 117 samples were 

collected with 8 orubhoe and analized for Zn, Pb, Ag and CXI. 

The results of the geochemical analysis (by atomic absorption technique performed by Lcring 

Laboratories of Calgary - seeAppendix 2) shows some interesting features. Contoured maps for zinc 

and lead (taken at mean values plus one standard deviation for threshold) confirm the extension of 

the lower calcitic horizon, at least for one hundred meters before it is obliterated under a major 

rock slide ( between profiles I +005 and 2+505). Thereefter,strike and dip make it disappear into 

the slope of the mountains, the more so since rubble from above constitute a thick talus fan. 

Geochemical expression of the upper horizon Is more subtle to detect for two reasons. The 

mineralization itself doesnt have any Pb associated and is mostly Zn an Ag; secondly, its exposure on 

the plateau side is rapidly restricted by the debris fans and avalanches of superjecent limestone 

ledges. Anyway, the extension of that horizon Is strongly suggested by the high zinc background 

within the northern half of the soil sampling grid - It is twice as high as in the southern part- and 

by the contouring of the 400ppm level. 

Again, to the South and West, the 200ppm and up contour line implies that mineralized rock 

formation tends to crop out underneath the talus fan and soils. 

5 - Mineral Potential of yhe Prooertv. 

Based upon strictly surface observations and assay results from hand sampling, one can 

attempt to put forth - may be prematurely?- some ideas about the economical mineral potential of 

the Oldman River property. 

Additional caveats need to be presented on the nature of the mineralization; the long exposure 

of the cliff face, to atmospheric agents Is inducive to oxidation and leaching of economical sulfides. 

I 



In so doino, itreeses the metal content of the mineralized outcrops. Weathering has also helped 

the alteration of host rock end to transforming it into every crumbly rubble; the process has led 

here to the destruction and comminutation of the dolomite while the white calcite has remained 

reiatively unaffected.The mineralization is usually tied to the dolomitizeuon of the karstic host and 

as a consequence, has been also displaced and removed. 

Everything considered, we can estimate from present situation, that mineralization averages 

IS to 7 Zn, I Z Pb and 1 oz/T Ag over a thickness of 7 meters and 100 meter-long exposure. 

Cnium is generally associated to the order of half 8 pound per tonne and may constitute a 

worthwhile by-product. 

The value of one torine of mineralization can be estimated to be in the range of 90 to 120 at 

tvs metal prices. Taking a mean thickness of 7 meters over a width of 100 meters and 8 density 

of 2190, the tcnr.ee per, meter of section Is 2000 1/meter. Projection Into the third dimension Is 

hard to predict but from soil sampling, continuity seems to exist. On the basis of usually very 

elongated and persistent karstic caves of similar size and by comparison with equivalent 

mineralized systems ( Pine Point, Nanisivik, Leavflle district in Color 	), a length of one to two 

kilometers can be assumed. Additional level of ore may be expected and is alluded by the example of 

the upper mineralized calcitic horizon, which has not been taken Into account in the present 

calculation. 

A minimum of 2 to 2.5 MT of ore is therefore prognosea on the property. From assays of grab 

samples, Cold has appeared In traces and Its presence Is strikingly unusual In such an environment. 

Obviously, more work is absolutely required to prove up the actual amount of ore contained here, in 

the side of these mountains. 

6 - Recommendations. 

Mineralization Is definitely In large quantity over the property and consists of Zinc and 

Silver as the main components with Lead end Cadmium as minor products. 

Limited in time end by stringent environmental regulations, the present investigation was 

nevertheless able to uncover and appreciate the real potential. However, further undertakIngs are 

necessary to appraise and block out the continuity or the mineralization under ground level. 

To achieve this purpose, the following works are recommended; 

- a detailed IP geophysical survey over the extent of the plateau area, along with 

unexpens lye YLF-Mag measurements. 
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- core drilling program, in two phases, for a total of 10,000 feet ( 3,000 meters) 

to test the continuity, geometry, size and content of mineralization at depth. From the 

foregoing consideration and with the help of IP geophysics, sites for a series of 300feet 

(90 m) to 500 feet (1 50m) holes would be established. Environmental constraints 

would coIl for a helicopter supported program. 
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- Pr& for fpflow-u buet. 

1 / Oeoonysc IP dipole-dipole with VLF-Meg and (optional) 

	

mise-a- la- masse techniques .................................... $ 	10,000 

2/ Drillina diamond core drilling, 

-Phase 1 :3000 feet ( l000m)at$35/foot ............ $ 105,000 

-Phase 2:7000 feet( 2000m) at $35/foot ........... $ 245,000 

	

3/ He l icopter sucioort ..............................................................$ 	120,000 

	

41 C' !cicI suorvision, core loin nd essvino ............. .$ 	30,000 

5/Accomodatign .suoolles& transportation 	 $ 	15,000 

	

sub-total ........................................ $ 	525,000 

6/ Manaoement & administration charoes 

	

at 10% of sub-total .................................................... $ 	52,500 

	

TOTAL.........................................................................................$ 	577,500 



9 - Statement of Expenditures, 	

0 

- Geological fieldwork: consulting fees S 7372,00 

- Supplies, lodging and food ............................................................... $ 3432,49 

- Transportation: 

Horses rental .............................................................................2000,00 

Repperee4x4 truck, 3225km o 35/km .............................. .5 967,60 

- Chemical Assays ................................................................................ $ 2044,11 

- Report: 

consultinfees............................................................................$ 1921,85 

drafting & reproduction . .........................................................S 	708,00 

sub-total ..................................................................... 518446,05 

- Administration- Management charges at 10 ................................5 1844,60 

TOTAL AMOUNT OF EXPENDITURES ..................................................... .$ 20290,65 
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CE RI F CAT E 

, HUSHES P. &AT, of the City of Calgary, Alberta, certify that 

1 / liv present address is 	 , Calgary, Alberta, T3A 111 and my 
.- 4I,4 ,( 	 .., 

U 	.) 

	

UpJU.I I UIU UI U J4IURIIIy 	.Jftij5. 

21 am a graduate of the Ecole Nationale Super ieure de 	lcijie Appl iqu6e de Nancy and of Faculty 
of Earth Sc1eces, University of Na' (France) with a degree in Geological Engineering, have 
obtained an rtSc.equivalence and completed all credit requirements for a agree of Ph.D. at tne 
University of Southern California in Los Angeles (unwritten thesis due to military recall). 

i i have been practising continuously my profession of geologist since 1968 in Canada and 
Europe in mineral exploration, first with Aquitaine Company of Canada then with SNEAP 
(Elf-Aquitaine). 
Concomitantly from 1983 to 1987,1 was also worked for the latter, as petroleum geologist on 
international projects dealing with Central Africa, Indonesia and South America. 
Since 1988, I operate as an independent consultant in mineral and oil-gas exploration from the 
above-ment lonned address. 

4/ I em a member of the Association of Professional Engineers, Geologists and Geophysicists of the 
Province of Alberta, of the Geological Association of Canada and of the Canadian Institute of Mining 
and Metallurgy. 

Salat 
Consulting Geologist. 
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APPENDIX I 

SOIL SAMPLES DESCRIPTIOt1 

LINE OOOS 

0+50W 	dark soil + 25 talus fines (t.f.) 

0+25W 	U. + C(miner&) soil. 

0+00 	s.a.o. 

0+25E 	pebbles + brown alpine Rendefl soil. 

0+50E 	pebbles + brown soil, rich in humus. 

0+75E 	S.8.8. 

l+OOE 	S.3.8. 

I +25E 	s.a. 

I + 5() 

LINE 0+255 

1+50E 	U. brown soil. 

1+25E 	s.a.e. 

1+OOE 	s.a. 

0+75E 	s.aa. 

0.50E 	s.e.c. 

0+25E 	s.a.a. 

0+00 

0+25Wgrassy; dk brown humus + C horizon 

0+50W 	U. + brown soil. 

0+75W 	grassy; humicdkbnsoil 

1+00W 	boulders, pebbles + bn soil, 

LINE 0505 

I + SOW 	boulders with grassy patches; dk bn humus. 

1+25W 	s.aa. 

1+00W 	S.&8. 

0+75W 	s&& 

0+50W 	large grassy slope; dk bn thick humus. 

0+25W 	telusw/ pebbles + bn/dkbn hum icRenll. 
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0+00 	t&u3, C horizon + bn soil. 

S O+SOE 	S.S.B.  

0+ 75E 	talus w/Csoil. 

)+00E 	sea. 

4,  

1+25E  

1+50E 	U. 

iir i+rr 

1+OOE 	U. + light bnCsoil. 

0+75E 	s.ea. 

0+50E 	s.a.a. 

0+25E 	grassy slope; cxxxi development of Rendoll soilw/ humus rich B horizon Delow 

mainly humic & moss A horizon. 

0+00  

0+25W 	bouldery talus slope; dk bn C horizon w/ pebbles. 

0+50W 	s.a.a. 

0+75W 	rock slide; no sample. 

1+00W 	bouldery,gessypatthes; hum icA. 

1+25W 	s.a.a. 

1 +50W 	grassy slope; dk bn humic alpine Rendoll soil. 

LINE 2+005 

2+00W 	U. & boulders next to big rock slide. 

1+75W 	s.a.a. 

1 + 75W (+ I OmS) small cirque w/ running trickle in mud & silt. 

1+50W 	rock slide; no sample. 

1 + SOW (+ 20m5) mud flat w/ seeping water. 

14 25W 	all roc* slide, boulders only; no sample. 

LINE 2+505 

0+00 	edge of rock sflde,w/ some grassy spots amidst boulders; high in humus 

(moss)A horizon, dk bn. 

0+25W 	s.a.a. I. 



. 

a 

14 

0--50W 	hump near flat basin; humus rich dk bn soil (mainly A), moss & hard 'eave 

grass. 

0+75W 	S.M. 

1+00W 	s.a.e. 

1 25W 	mu' flat, roots mixed wI clay and medium bn waterlogged B horizon. 

LINE 3+OOS 

3+00W 	East side of gentle slope on N-S grassy ridge coming down from cirque 

(Mississippian); bn hum ic A/C soil. 

2+75W 	same slope (20'); top dk bn-grey humus, below mixed bn humus, then light 

bn-beige B/C horizon. 

2+50W 	streaKs of rubble+ moss bands; humus mixed dk on/ bnsoil. 

2+25W 	In a flatter area; dk bn hum to A, then mixed lighter bn CIA. 

2 +00W 	next to rock slide edge; only humus. 

1+75W 	nose of small rock slide; moss patches w/ rock flour & C horizon. 

1+50W 	s.a.a. 

1+25W 	base of rock slIde,edge of basin; flat area wI peat. 

1+00W 	humicAsoil. 

0475W 	frost boil. 

0+50W 	s.a.a. 

0+25W 	grassy flat; dk bn humic soil. 

0+00 

0* 25E 	s.aa. 

0+50E 	side of big grassy slope (1 0'-20'); highly humic, dk bn , mixed below w/ 

light bn soil. 

0+75E 	s.a.a. 

1+OOE 	s.a.a. 

LINE 3+505 

I +OOE 	slope; dk bn hum icA, light grey-1n humic C horizon. 

0+75E 	edge of basin; s.a.a. 

0+SOE 	flat area; s.a.a 

0+25E 	dk bn hum lc pebbly Asoil. 

0+00 



'C 

. 	 0- 25W 	s.a.a. 

0+50W 	frost boil. 

0+75W 	humic and mineral (C) soil on rocky hump. 

1400W 	frost boil. 

1 + 25W 	rocky slide; no sample. 

1*50W 	s.o,a. 

I + 75W 	bouldery; high hum Ic dk bn A. 

2+00W 	rock and moss frost bands (similar to frost boils); very light bn clayey and C 

soil. 

2+25W 	s.a.a. 

2+50W 	slope of an elongated ridge; bn C soil. 

2475W 	s.a.e. 

34 00W  

LINE 4005 

2+50W 	E. slope of long ridge; dk bn hurnicA+Csoil. 

2+25W 	bn hum ic+ rock flour Csoil. 

2+00W 	s.e.e. 

1+75W 	s.a.a. 

I + SOW 	N. facing slope of curved ridge, bordering the ulattish area to the 5.; rocky high 

humlcdk bnA soil. 

1+25W 	s.&a. 

1+00W 	light bn (rock flour) C soil In flat area. 

0+ 75\' 	in little swale; deep dk bn humicA, light bn B/C soil. 

0+50W 	other side of hump; dk bn hum ic A and C soil. 

0+25W 	s.ae. 

0*00 	s.e.e. 

0+25E 	s.a.a. 

0+50E 	big eastern slope of plateau; moss patches and rocks; humus. 

0s75E 	dk bn humicA, bn humic B and rocky C soil (Rendoll type). 

1 +oo 	sea. 

l+25E 	s.a.e. 
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LINE 4'5$ 

1+25E 	on wide slope; dk bn humic A and bright bn to light bn non-structured A/B +C 

horizons. 

l+OOE 	rocy bands and moss bands; bnCsoI1 

0+75E 

0+50E 	S. facing slope of plateau; deep dk bn A and bright bn A/B. 

0+25E 	much the some as above but shallow, with boulders. 

0+00 

0+25W 	rocky streaks and moss bends; rock flour C horizon. 

0+50W 	gressy slope; s.a.e. + hum icd bnAon top. 

0+75W 	deep soil with thick dK A, bright C/B horizons 

1+00W 	grassy; OK bnA, 11ghtgr-bn hum lcChorizon. 

1 +25W 	rocky talus, S. facing; t.f. 

1+50W 	s.a.a. 

1+75W 	see. 

2+00W 	U. 

ó 	2+25W tf 

2+50W 	t.f. with bits of roots. 



APPENDIX II 

CHEMICAL & GEO-CHEMICAL ASSAYS 

a 



"Rock & Soil" 

"Assay Analysis" 

33676 

33677 

33678 

0 33680  

33681 

33682 

33683 

33684 

33685 

33686 

.. LuUI /

Date 	July .  15, 1988 

/ 	

SaripIes  

-.. 
ASSAY 

LORING LABORATORIES LTD. 

SAMPLE No. -- 
 

OZ /TON 	 OZ./TON 

	

r,rn 	 CY 
FD 	 Lfl 	 Cd 

	

.002 	. 	1.08 	 .81 	14.96 	.03 

	

.001 	 .20 	 .04 	 2.90 	Trace 

	

.002 	 2.68 	 2.45 	10.90 	.01 

	

.001 	 .06 	 .22 	 1.55 	Trace 

	

Trace 	 .io 	.22 	 .47 	Trace 

	

.002 	 .10 	 .10 	 .21 	Trace 

	

.001 	 .20 	 .16 	 1.03 	Trace 

	

.002 	 3.58 	 54.57 	10.78 	.02 

	

.001 	 .04 	 .31 	 1.01 	Trace 

	

.002 	 .68 	 2.13 	 4.82 	.01 

	

- 	
- 	 .04 	 .08 	- 

	

3.1 31jcrrb 	(!Irriifi, THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . 

je' Retained one month. 

it1 	tained one month  
ecific arrangements 

Id 	advance. 

Aiiay.r 



-'5- 	-_-'- 	- 	'- 	- 	- 

cgA1bc-t3 	T2P oz  

H. S13t 

_ Certificate_of_Assay__ 
a . 	 I 	 - 	- . — 	 - - 

LUt!E'k 	LAURP!ON!L 	L!LJ.. 

	

rLI. V' 	
I 

SAMPLE NO. 	 PP9 	 PPM 	 PPM 	 PPN 	 PP 

	

Au 	 Pb 	 I_It 	 LI 

CC Sarp;cs 

LI LI S_I LI I I ¼_. III I LI S_A I 	 t•) I I LI S J t_I S ) 

0?-1-2-12 	 NIL 	 51 	 15 	 0.1 
ORP-1-12-22 	 NIL 	 47 	 14  

MT 	 I)0 

	

 C) nn 	 0 1 

	

ID" 	 r A 5..?I S I 	 I 	— I 	 SI — 	 s _ 	 a a 	 I LI 4. 	 5.1 • -5 	 Ii 

CRP-1-32-37 	 NIL 	+1030 	+1300 	+30.0 	210 

	

1,2 T T 	 j.. I IIrII\ 	 I_l I- I- rI 	 or. 

	

5.1 5.' LI 	 • 5 LI LI Si 	 4 LI • I_I 	 .1 5,' 

— PAD 	 I')_IA 	 0 

	

I 	I 	 I,!TI 	 rl r 	 1 	 t\ -, 	 0') 	 A LI I S S 	 I 	 I •1fl I.. t_ i_ S._ 	I 

	

MTI 	 r A 	 A '_II SI 	 . 	 I 5_Il 	 LI 	4. 	 IS S l_ 	 4_ I LI 	 LI IS 	 LI I 

05  
ORP- 3 - NORTH-o-5 	 NIL 	205 	+1000 	17.4 	 56 
C 	- 3-NORTH-5-10 	 NIL 	172 	593 	1.1 	 3 
/ 	 0 	 I')O 	 AID 	 0 0 LI 	 IV S_Il S I 	 I 	 4. LI 	 LI 	 I LI LI 	 S LI 	 LI • LI 	 LI 

LI 	 3 - CENTRAL--0-5 	 NIL 	 53 	 50 	 0.4 	 3 

	

'0 	 kITI 	 00 	 4 \, 	 Cl A LI4 SI 	 LI LI S.. *5 I I Sf5 I_ IS 	I LI 	 *5 5 I_ 	 LI LI 	 I 51 .1 	 LI -V 	 LI 

	

O ' -rOA I I0_0 	MT 	 I')A 	 '')0 	 4' 0 S_Il SI 	 LI 	55 S.. IV I I Sf5 fl_ 	 I LI   

	

A? _I_')C* 	0 	IrIrlr5 	,...Irst'st' 	ir 	0 LII S I 	 LI 	 S_I I_IS I Sn I_ 	 I LI 	 I_ LI 	 LI 	 S LI S_I LI 	 • I LI LI LI 	 I SI 	LI 	 I SI 

	

.._CITDAI _0C_00 	 ,j..I orsr' 	 orr 	 0 0 	 A A S_Il SI 	 LI 55 I_I I I a sf5 I.. I 	 I SI 	 IS S I_ 	 I LI LI LI 	 I LI LI LI 	 'S LI 	 V 

ORP-3-SOUTH-TOP-0-3 	NIL 	314 	±1000 	1.0 	 12 
ORP-3-SOUTH-3-5 	 NIL 	 155 	+1000 	 0.6 	 4 
ORP-3 -  SOUTH- 6-10 	 NIL 	154. 	224 	0.7 	 3 

	

')71 	.S.AOC*t\ 	 .a')"\ Cl 	 7A LII SI 	 I 	 IV 5 I_ 	 LI I 5 	 • I LI LI 5_I 	 I LI LI 	 SI 	 I t 

OR, P-5-WO-5E 	 NIL 	 232 	703 	0.5 	 4 
ORP-5-5-10 	 NIL 	 52 	 455 	 0.4 	 4 
nom- 5-10-15 	 NIL 	 52 	525 	0.5 	 5 
3RTR-1 	 NIL 	 48 	151 	0.2 	 4 

MTI 

	

 0 1 	 00 	 0 LII S I I S 	 IV A I_ 	 s_I 	 • LI 	 LI 

3RTR-3 	 5 	 54 	307 	0.9 	 5 
OR S 

	

0 	 01 	 A07 	 Cl 0 	 A I 	 s_I 	 s_I I 	 LI I 	 LI I S_I 
3RTP5-5 	 NIL 	 48 	 179 	 0.4 	 4 

	

JR- 2A NIL 	+1000 	+1000 	+30.0 	 305 

I Hereq CertifX that thc abcvc rczults arc thcsc 
assaysadc by MC,upon thc hcrcin dcscrbcd sarp1cs. 

,3LLb ,bta,rIwi uraw SutIth.  
. IJ b I w t - SI Ii U (So S I_I II t. h 

bb bJWL.fjI_ 	tuswswrtw 
- 	• 	 - 

•Si 	ItS 	UVSIILW. 	 MbbmyI 



	

I 	
'17 
	— 	 7.-  

Calgary, Al ~.-crtq 	T2r  CZ") 

•1 
 

 i-T 
•TN: H. Salat 

Certificate_of_Assay__ 

	

I 	 ____ 
 NF 
 

R' 
	- 	- 	 1 	 . 

	

LURING LAB" u 	 L!L'. 

- 

SAMPLE N. 	 PPB 	 PPM 	 PPM 	 PPM 	 PPM 

	

Au 	 Pb 	 Zn 	 A 	 Cd 

C'ATM CAUflI 	 jIfI(( 	 --" '.' 

	

LI I • 	LI  AMP  - - 	 1 	 LI LI LI 	 I LI s 	 . 	 6. .1 

	

I 	 I 	 I) I S LI 	
pI 
I 
 T 
.6 I.. 	 6. 1.1 	 LI  

	

rSr_o 	 irs 	 I 0 	 -, 

	

I . LI LI 	 I LI 	 LI LI 6. 	 LI LI 	 I 	LI 

	

I 	 o 	 Cs %.#$ S LI 	 LI 	 I 	 LI LI 	 V LI LI 	 LI . 5.1 

	

AC 	 0 	 ') Cs 5.15 SLI 	 LI 	 II 4. I... 	 -V LI 	 LI .1 	 I. 	 LI 

a 

I 	II 

! hereoy Lertiry that the above results are thosc 
assays fnade by fne upon the herein describod samples.... 

R3t 	rwtdir,wd UfbW aunti,. 

– 	 rt.i,.ad on 	uit.t 
. Wb4. fApw..ifiC dlIdep tIt.I, 

	

i,, 	4vrss. 	 - 



3 	

Z-TO\-
Samplos Rock 

 

ATTN: d. Saint 

• 	 Certificate of AssarTD- 

Page 

LORING LABORATORIES 

 3 

SAMPLE NO. 	 OZ./TON 

	

SILVER 	 Pb 	 Zn 

"Rock Samples" 

"Assay Analysis" 

ORP- 1-22-27 	 - 	
- 	 2.05 

ORP-1--32-37 	 1.50 	 2.38 	 8.63 
ORP-1-37-39 	 - 	 3.30 	 5.91 

10
' -3-NORTH-0-5 - - 3.92 

-3-CENTRAL-15-20 - .15 3.60 

ORP-3-CENTRAL-20-25 - .27 2.41 

ORP-3-SOUTH-TOP-0-3 	 - 
 

ORP-3-SOUTH-TOP-3-6 	 - 	
- 	 .19 

ORP-4-SOUTH-0-2 	 1.62 	 -. 	 4.53 
OR-2A 	 1.16 	 .53 	 12.47 
CABIN SAMPLE 	 1.66 	 17.34 	 12.42 

I Hereby Certify that the above results are those 
assays made by (ne upon the herein described samples.... 

Rejects retained one month. 
Pupa retained one month 
unless specific arrangements 

4f
made in advance. 	 Aaaayer 



Caiqary A1trta 	T2PQZ3 	 S.mp1e Rcc 

TN: 	H. Salat 

• 	 Certificate of Assay 
LORING LABORATORIES LTD.. 

Page 	1 

SAMPLE NO. 	 PPM 	 PPM 	 PPM 	 PPM 

Rock samples 	
Pb 	 Zn 	 Ag 	 Cd 

Geochemical Analysis 

ORP-5-BELOW 	 356 	 510 	 0.2 	 4 
ORP-5-ABOVE 	 82 	 68 	 NIL 	 4 
2ND ADIT-15M BELOW 	 80 	 93 	 0.1 	 4 
STOP- lA 	 78 	 88 	 0.2 	 3 
STOP- lB 	 130 	 363 	 0.2 	 3 
STOP-1-TOP BEDS 1MM 	 62 	 68 	 0.2 	 3 
STOP-1A-BELOW MISS 	 60 	 82 	 NIL 	 4 
STOP-1B-IN BROWN 
SPOT 	 68 	 75 	 0.2 	 4 
2+005-1+75W 	 16 	 72 	 0.1 	 2 
2+008-2+00W 	 16 	 42 	 0.2 	 1 

-0+00 	 47 	 47 	 NIL 	 4 

.

0+10W 49 43 NIL 3 
0+20W 48 32 NIL 3 
0+30W 50 52 0.1 3 
0+40W 	 42 	 39 	 0.1 	 3 
0+50W 	 46 	 35 	 NIL 	 3 
0+60W 	 98 	 776 	 0.5 	 5 
0+70W 	 +1000 	 +1000 	 1.5 	 8 
0+80W 	 976 	 +1000 	 1.2 	 8 
0+90W 	 67 	 116 	 0.1 	 4 
1+00W 	 46 	 55 	 0.2 	 3 
1+10W 	 52 	 49 	 0.1 	 4 
1+20W 	 51 	 47 	 0.2 	 3 
1+30W 	 52 	 64 	 0.3 	 3 
1+40W 	 41 	 67 	 0.4 	 3 
1+50W 	 38 	 72 	 0.3 	 3 
1+60W 	 37 	 98 	 0.7 	 4 
1+70W 	 32 	 145 	 0.8 	 3 
1+80W 	 32 	 41 	 0.6 	 3 

I Hereby Certify that the above results are those 
assays made by me upon the herein described samples.... 

Rejects retained one month.  
Pulps retained one month 

- 1eea specific arrangements 
made in advance. 	 ' 	' ' 	 Aayer 



Calgary Alberta 	T2P 0Z3 	 Samples Rock 

TD 
• TTN: H. Salat 

Certificate of Assay 
LORING LABORATORIES LTD.. 

Page # 2 

SAMPLE NO. 	 PPM 	 PPM 	 PPM 	 PPM 

	

Pb 	 Zn 	 Ag 	 Cd 

TF-1+90W 	 32 	 95 	 0.4 	 3 
2+00W 	 33 	 66 	 0.7 	 3 
2+10W 	 30 	 148 	 0.6 	 3 
2+20W 	 38 	 117 	 0.5 	 3 
2+30W 	 38 	 61 	 0.5 	 3 
2+40W 	 42 	 55 	 0.4 	 3 

o 

IHereby Certify that the above results are those 
assays made by me upon the herein described samples.... 

Rejects retained one month. 
ulpa retained one month 
laaa ap.CI?IC arrangements  
• made in advance. 	 ARC  Aa May •r .1' 



01 • 7 	— Th,vcr,uc 	 ctc 	October 4 J  1Y3 

Caiary, A1bct3 	T2P 0Z3 	 /17\ 	Sap1c, Soil 	 -- 

H. Salat 

Certificate of Assay 
BORATORIES LT LORING LA 	 D. 

Page 	3 

	

SAMPLE NO. 	 PPM 	 PPM 	 PPM 	 PPM 
7 

	

-, 	 I-. 1 ••c_.. I 
..flJ, I 	eIIIp,IIC.J 

p.', 	

r. - 1 
'-p 	 I ;- I I Si %. 5 	 I 

	

0+008-0+25W 	 53 	 243 	 0.4 	 3 

	

0+50W 	 31 	 458  
r ' 

• 	 -. -. d 

	

0+25E 	 52 	 141 	 0.3 	 3 

	

0+50 	 55 	 +1000 	 0.3 	 5 

	

0+75 	 43 	 290 	 0.2 	 4 
I 

I 	 -V -I 	 I • Sd 	 S-p I I 	 S_I 

	

1+25 	 45 	 47 	 0.1 	 3 

	

1+50 	 50 	 224 	 0.2 	 4 

	

0+25S 0+25W 	 42 	 452 	 0.2 	 4 

	

0+50 	 34 	 253 	 0.2 	 5 

	

0+75 	 23 	 291 	 0.2 	 3 

	

1+00 	 20 	 208  
• 	 0+00 	 69 	 229  

	

0+25E 	 57 	 222 	 0.2 	 3 

	

0+50 	 72 	 892 	 0.4 	 4 

	

0+75 	 83 	 1,1 64 	 0.1 	 3 

	

1+00 	 46 	 183 	 0.1 	 2 

	

1+25 	 44 	 106 	 0.2 	 3 

	

1+50 	 54 	 169 	 0.2 	 4 

	

0+50S 0+25W 	 38 	 243 	 0.5 	 4 

	

0+50 	 25 	 307 	 0.3 	 4 

	

0+75 	 20 	 216  

	

1+00 	 35 	 165 	 0.4 	 2 

	

1+25 	 28 	 191 	 0.2 	 2 

	

1+50 	 35 	 104 	 0.3 	 3 

	

0+00 	- 	38 	 402 	 0.2 	 4 

	

0+25E 	 60 	 204 	 0.3 	 3 

	

0+50 	 145 	 +1000 	 0.5 	 4 

	

0+75 	 77 	 656 	 0.5 	 4 

I Hereby Certify that the above results ars those 
assays fnade by fno upon the herein described samples.... 

RwjwCLwr w tairIwS uflw a Unth. 

1p a , - tgivswd on is aurith 

iapciic ia rrrw*wnt 
jw in a dvaritw. 	 / 



2001 	— 	cnuc S . W 	 A 	 October 24, 1988 - 

ralg.

'-'  

y 	 - )  

_, •' k '-' '--" 

	
± 
T '- r 
	

/"h."\  

N: H. Sal at 

Certificate of Assay 
LOIN 	LAOATORIE 

Page 4  

MOU 

	

SAMPLE NO. 	 P P 	 P PX 	 ppu. 
L
.7 fl 	 A..,  

	

0+50S-1+OCE 	 56 	 202 	 0.3 	 4 
1+25 	 45 	 77  
1+50 	 47 	 131 	 0.4 	 4 

	

1+0OS-0+25W 	 33 	 192 	 0.3 	 2 
'I . 	 1W)') 

1+00 	 33 	 144 	 0.3 	 3 
')ll 

.j 	 ...,I I 	 'a • 'a 	 'a 

0+00 	 25 	 306 	 0.5 	 3 
0+25E 	 28 	 305 	 0.2 	 3 
0+50 	 59 	 212 	 0.1 	 3 
0+75 	 68 	 248  
1+00 	 73 	 377 	 0.1 	 3 

- 	2+OOS-1+50W-2OmS 	 40 	 134 	 0.1 	 3 
2+O0S- 1+75W- 1 Cm. S 	 40 	 94 	 0.1 	 3 

	

W2+50S- 0+25w 	 25 	 217 	 0.1 	 2 
0+50 	 23 	 190  
0+75 	 23 	 233  
1+00 	 21 	 597  
1+25 	 35 	 198 	 0.1 	 3 
0+00 	 23 	 165 	 0.2 	 2 

	

3+00S-0+25W 	 24 	 203 	 0.2 	 2 
0+50 	 33 	 81 	 0.1 	 2 
0+75 	 35 	 82 	 0.1 	 3 
1+00 	 23 	 171 	 0.1 	 2 
1+25 	 20 	 93 	 0.3 	 2 
1+50 	 25 	 123 	 0.1 	 2 
1+75 	 88 	 109  
2+00 	 42 	 110 	 0.1 	 3 
2+25 	 32 	 97  
2+50 	 22 	 67 	 0.1 	 2 
2+75 	 15 	 51 	 NIL 	 1 
3+00 	 22 	 214 	 NIL 	 2 

I Hereby Certif that the above results are those 
assays made by e upon the herein describcd samples.... 

R4j&cts retained onw month.  
ipa retained one month 
WaS miwGifiG arran94mwnta 
aEliw in adwdnco. 	 / 	A1i.ayer 

— — 	 ----- .---- — - — --------------.--- -- .---. -- .----- ---.--------- r-. — - 
fl—  ----------- 



-, - 	A" 	 October 24 1983 .Cfl 

SIN: H. 

Certificate of Assa 
LABORAtORIES 	IL'. 

	

SAMPLE NO. 	 PPM 	 PPM 	 PPM 	 PPM 
A..-. 

	

3+009-0+00W 	 22 	 146 	 0.1 	 2 

	

17 	 P-TI 

	

0±50 	 25 	 141 	 0.2 	 1 
I 	 ') *4 	I 	 A') 

.1 	 4_,J 	 * . 

	

1+03 	 17 	 163 	 0.1 	 2 

	

3±509-0+25W 	 20 	 104  

	

I rr 	 I 

	

*4 .1*4 	 *1*4 	 1*4*1 	 *J• I 

	

0+75 	 25 	 147 	 0.2 	 2 
1+nr J   

	

• 	 '4 

	

1+75 	 20 	 204 	 0.1 	 2 

	

OA 	 ( I 

	

2+25 	 31 	 68  

	

2+50 	 20 	 180 	 NIL 	 2 

	

2+75 	 17 	 131  

	

3+00 	 20 	 175 	 0.1 	 2 

	

0+00 	 19 	 203 	 0.3 	 3 
I0 	 f' I 

	

*5 	 1*5 	 I .4*4 	 *5.4.. 

	

0+75 	 28 	 120 	 0.2 	 3 

	

1+00 	 30 	 74  

	

4+003-0+25W 	 29 	 119 	 0.1 	 3 

	

('I 	) 

	

*1 .4*4 	 ..*J 	 S 

	

4., 	 I 

	

10 	 1I 	 ñ 4) 

	

1+00 	 36 	 69 	 0.3 	 3 

	

1+25 	 23 	 172 	 0.3 	 2 

	

1+50 	 20 	 222 	 0.2 	 2 

	

1+75 	 29 	 145  

	

2+00 	 21 	 171  

	

2+25 	 22 	 114 	 0.3 	 2 

	

2+50 	 23 	 114  

	

0+00 	 22 	 196 	 0.3 	 2 

	

0+25E 	 31 	 88 	 0.2 	 3 

	

0+50 	 22 	 167  

I Hereby Certify that the above results are those 
assays M..-de by ,.,e upon the herein described samples.... 

Rwjwcts retained one month. 
rwtaind one •OfltFI 

Wb bi fs pwcific a rrdn9w.wnL 
.dw in advnc. 



2 0 C 1 	717 — 	 h'crwc S.w,_ 	 uz 	October 24, 1988 

Calgary, Albor- ta 	T2P 0Z3 	 Srrp1c S So1 

rN: H. Sa3t 

Certificate of Assar 
LORING L/ORA!OR!LS 

II 
I 	 lv 

	

SAMPLE NO. 	 PPM 	 PPM 	 PPM 	 PPM 
7 	 A,, 

	

I 	 '- fl 	 -1  

	

4+01 03-0+75E 	 20 	 166 	 0.3 	 2 

	

1+00 	 22 	 121 	 0.4 	 2 
10') 

	

'- %., 	 — ._ 	 ' J ._ 	 • 

	

4+503-0+25W 	 33 	 85 	 0.2 	 3 

	

0+50 	 22 	 96 	 0.2 	 3 

	

0+75 	 18 	 1 35 	 0.4 	 2 

	

AD 	 t 
. 

I 

	

A') 	 C 1 

	

1+50 	 41 	 72 	 0.1 	 3 

	

1+75 	 33 	 51 	 NIL 	 2 

	

2+00 	 39 	 63 	 NIL 	 3 

	

AE 	 1 	 MT  

	

— 'a 	 .a I 	 II a. L- 
2+50 

	

 38 	 99 	 NIL 	 3 

	

0+00 	 34 	 113 	 0.2 	 3 

	

0+25E 	 26 	 138 	 0.2 	 2 
W 	0+50 	 29 	 101 	 0.1 	 2 

	

0+75 	 79 	 80 	 0.1 	 3 

	

lJ_f'iE 	 ( 	I • 	S., SI 	 SI S.? 	 5.? — 	 S.?. I 	 5.? 

	

1+25 	 28 	 80 	 0.3 	 2 

I Hereby Certify that the above resuts are those 
assays nade by fne upon the herein described samples.... 

0  actu retained one month. 
pg rwtjnwd Oflo month 
essspecific arrrgwsntg 

àrw •islw in .idvar,c. 	 V 



2001, .717 - 7th AvonuoS.W., 	 Date October 24, 1988 
Calgary, Alberta 	T2P 0Z3 	 Samploc Rock 

OTTN.:.  H. Salat 

Certificate of Assay 
LORING LABORATORIES LTD. 

Page S 7 

SAMPLE NO. 	 X 
Zn 

"Rock Samples" 

Assay Analysis" 

OTF-0+70W 	 .28 

TF-0+80W 	 .31 

O+OO5-0+50E 	 .17 

0+50S-0+50E 	 .21 

I Hereby Certify that the above results are those 
assays made by me upon the herein described samples.... 

Rejects retained one month. 

.

pa retained one month 
less specific arrangements 
e cads in advance. 	 ANAAyef 
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