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CONCLUSIONS - cont. 

The known ore blocks may be mined from the two e s t a b l i s h e d 
l e v e l s w i t h a minimum o f p r e p a r a t i o n . Upgrading the broken ore 
appears p o s s i b l e by s e l e c t i v e mining to a minimum width. 

RECOMMENDATIONS 

I t i s recommended th a t s u r f a c e and underground diamond 
d r i l l i n g be c a r r i e d out on the v e i n s t r u c t u r e of the Rio Mine 
w i t h a view to l o c a t i n g extensions of the v e i n along s t r i k e and 
down-dip. E x p l o r a t i o n beyond the w a l l s o f the shear zone i n t o 
m i n e r a l i z e d quartz porphyry masses i s necessary to determine 
whether t h i s rock type c a r r i e s s u f f i c i e n t s i l v e r - l e a d - z i n c miner
a l i z a t i o n t o c o n s t i t u t e l a r g e tonnage, m i l l - g r a d e o r e. 

I t i s f u r t h e r recommended t h a t Rio Resources Ltd a l l o c a t e 
the sum of $112,000 to implement and c a r r y out the program of 
e x p l o r a t i o n and development o u t l i n e d i n t h i s r e p o r t . 
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GEOLOGICAL REPORT 
On The 

RIO PROPERTY 
Slocan Mining D i v i s i o n , B. C. 

Of 
RIO RESOURCES LTD (N.P.L.) 

INTRODUCTION 

The f o l l o w i n g r e p o r t on the Rio property i s compiled from 
data c o l l e c t e d on a four-day examination of the underground work
ings of the o l d mine, from checking d e t a i l e d mapping and sampling 
being c a r r i e d out by Do M. Basco, Resident G e o l o g i s t , and a study 
of p e r t i n e n t records. The examination was made during the p e r i o d 
October 11 to U , 1968. 

PROPERTY & OWNERSHIP 

The Rio property c o n s i s t s of Lot 2093 s i t u a t e d i n the 
Neison-Slocan Assessment D i s t r i c t , B r i t i s h Columbia. I t i s a 
Crown-granted m i n e r a l c l a i m r e g i s t e r e d i n the name of Joseph 
Drumheller of Spokane, Washington. 

The property has been optioned to Rio Resources L t d . 

LOCATION & ACCESS 

The Rio p r o p e r t y i s l o c a t e d at the headwaters of McGuigan 
Creek at an e l e v a t i o n of 7328 f e e t ; 117° 10* W Long., 50° 05« N 
L a t . The o l d mining town of Sandon, on Carpenter Creek, i s four 
m i l e s southwest; and New Denver, on Slocan Lake, l i e s 15 m i l e s 
w e s t e r l y . The Canadian P a c i f i c Railway branch l i n e connects w i t h 
the main l i n e at Nelson, B.C. 

The p r o p e r t y i s reached by Highway 6 f o r 10 miles northeast 
of New Denver to McGuigan Creek, then by 7 miles o f mountain road 
southeast to Antoine S i l v e r Mine, and 2 m i l e s along the company's 
switch-back road to the Rio Mine. 

HISTORY 

The Slocan area became a c t i v e i n 1891 w i t h the d i s c o v e r y of 
s i l v e r on claims staked near Sandon. By the m i d - n i n e t i e s the d i s t r i c t 
ranked as the most p r o d u c t i v e mining camp i n the p r o v i n c e , as regards 
the number o f s h i p p i n g mines and v a l u e of ore s o l d . 

In the beginning the ores were mined f o r the high s i l v e r 
content but l e t e r important amounts of lead were recovered. Most 
of the e a r l y d i s c o v e r i e s were srr.ail and were r a p i d l y exhausted, or 
were found a t depth to c o n t a i n high percentages of z i n c ore f o r which 
smelters took a l a r g e p e n a l t y i n p r o p o r t i o n to the amount present. 
Attempts at c o n c e n t r a t i o n were not too s u c c e s s f u l and no development 
a t depth was undertaken. 
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The F i r s t World War pe r i o d saw a boom i n mining i n the d i s t r i c t 
which subsided i n 1929 as a r e s u l t of the d r a s t i c d e c l i n e i n metal 
p r i c e s . During the l a s t few years, however, a renewed i n t e r e s t i n 
the area has been created by the high s i l v e r p r i c e s . 

The Rio Crown-granted cl a i m was opened i n 1902 and the i n i t i a l 
shipment was. made i n 1903; 8 tons of ore grading 140 oz. Ag, 1.77$ 
Cu/ton. Reportedly, 70 tons grading 295 oz. Ag, 40% Pb/ton were s h i p 
ped during 1908, 1912 and 1915. 

DEVELOPMENT 

Development work c o n s i s t s of two a d i t s and a connecting r a i s e . ' 
The upper a d i t , at 7328 f t . e l e v a t i o n , i s 210 f e e t i n l e n g t h . The 
lower a d i t , at 7200 f t . e l e v a t i o n , c o n s i s t s of 750 f e e t of c r o s s c u t 
to the v e i n and 410 f e e t of d r i f t along the v e i n s t r u c t u r e s . A con
n e c t i n g r a i s e 175 f e e t i n length connects the two l e v e l s and f o l l o w s 
the ore to the upper l e v e l . 

The ore shoot was mined f o r a le n g t h of 40-50 f e e t above the 
lower l e v e l and an estimated 4250 tons o f ore were removed. Of t h i s 
tonnage, 168 tons of hand-picked m a t e r i a l were shipped c o n t a i n i n g an 
estimated grade of 260 oz. Ag/ton. 

GEOLOGY - GENERAL 

The Slocan d i s t r i c t l i e s i n the S e l k i r k Mountain Range. I t 
i s u n d e r l a i n by g e o l o g i c a l formations ranging i n age from Late Pre-
cambrian to T e r t i a r y , but Precambrian measures and p o s t - T r i a s s i c i n -
t r u s i v e s occupy the major par t of t h i s vast t e r r i t o r y . P a l e o z o i c 
and Mesozoic sediments and v o l c a n i c s occur as s c a t t e r e d patches or 
narrow b e l t s r e s t i n g on a basement of the Precambrian rocks or caught 
up as i n c l u s i o n s w i t h i n the p o s t - T r i a s s i c i n t r u s i v e s . 

P o s t - T r i a s s i c i n t r u s i v e s represented by the Nelson b a t h o l i t h 
occupy the southern p o r t i o n o f the area. This b a t h o l i t h ranges i n com
p o s i t i o n from the Nelson complex of coarse, f i n e to medium-grained 
g n e i s s e s , g r a n i t e and i n c l u s i o n s o f Precambrian r o c k s ; through non-
p o r p h y r i t i c g r a n i t e and g r a n i t e d i o r i t e to Nelson g r a n i t e - g n e i s s , and 
Nelson g n e i s s , which i s crushed, p a r t l y f o l i a t e d end banded g r a n i t e -
gneiss c a r r y i n g i n c l u s i o n s of o l d e r r o c k s . This b a t h o l i t h i s i n t r u 
ded i n t o the Slocan s e r i e s which c o n s i s t s of s l a t e , a r g i l l i t e , q u a r t z -
i t e , l i mestone, conglomerate and tuffaceous sediments. The T r i a s s i c 
p e r i o d i s represented by the Kaslo s e r i e s of rocks c o n s i s t i n g , f o r the 
most p a r t , o f e n d e s i t i c v o l c a n i c r o c k s , serpentines and o c c a s i o n a l t u f 
faceous sediments. The T r i a s s i c and Carboniferous period i s represented 
by the M i l f o r d group of r o c k s , c h i e f l y c h e r t , massive and banded, s l a t e s 
c h e r t y greenstones, a n d e s i t e and p o r p h y r i t e . The Windermere period 
(Late Precambrian) i s represented by the Lardeau s e r i e s of c r y s t a l l i n e 
s c h i s t s , greenstone and green s c h i s t s , c r y s t a l l i n e limestone and para-
g n e i s s . 

E. P. S H E P P A R D * A S S O C I A T E S L T D . 



- 3 -

The Slocan s e r i e s i s widely exposed and contains most of the 
important s i l v e r - l e a d and z i n c d e p o s i t s . The s c r i e s comprises a v a r i e t y 
of sediments which are c l a s s e d as s l a t e s , a r g i l l i t e s , limestones, q u a r t z -
i t e s , conglomerates and tuffaceous beds. A l l gradations i n t e x t u r e s and 
composition, from one v a r i e t y to another, may be found. In s t r u c t u r e 
they range from massive, blocky rocks to others f i s s i l e and s l a t y . The 
s e r i e s has been subjected to v a r y i n g degrees of l o c a l and r e g i o n a l , 
dynamic and thermal metamorphism. 

S t r u c t u r e . The Slocan s e r i e s i s the most deformed of a l l the 
form a t i o n s , probably because i t c o n s i s t s of a l t e r n a t i n g bands and l a y e r s 
of d i f f e r e n t s t r u c t u r a l competence. Bodies of t h i s s e r i e s , and pos
s i b l y e a r l i e r formations caught up i n the Kelson b a t h o l i t h , show l e s s 
deformation than the main mass of the s e r i e s . The Nelson g r a n i t e , i n 
p a r t , reached i t s f i n a l p o s i t i o n by u p l i f t i n g , t i l t i n g and i n j e c t i n g 
i t s e l f i n t o the superincumbent rocks and, as the p r i n c i p a l contact of 
the Nelson g r a n i t e w i t h the Slocan s e r i e s , has an e a s t e r l y s t r i k e . A 
s e r i e s of f l e x u r e s i n t h i s general d i r e c t i o n have been imposed upon the 
Slocan s t r a t a and are p a r t i c u l a r l y pronounced near the co n t a c t . In 
a d d i t i o n , the Slocan s e r i e s has, as a r e s u l t of r e g i o n a l deformation, 
been s t r o n g l y f o l d e d along axes s t r i k i n g n e a r l y northwest i n l i n e w i t h 
the g e n e r a l C o r d i l l e r a n t r e n d . 

In g e n e r a l , the Slocan s t r a t a l i e i n numerous dome-shaped and 
basin-shaped f o l d s , but i n - d e t a i l the s t r u c t u r e i s complicated by num
erous f a u l t s , zones of shearing and s l i p p i n g , overturned f o l d s , and 
l o c a l l y , by i n t e n s e l y contorted s t r a t a . In the Slocan area, s t r u c t u r e 
i s obscure owing to lack of outcrops, key horizons and d i f f e r e n c e s i n 
the c h a r a c t e r of sedimentation from west to east. 

M i n e r a l i z a t i o n . Most of the important s i l v e r - l e a d and s i l v e r -
l e a d - z i n c d e p o s i t s occur w i t h i n the area u n d e r l a i n by the Slocan s e r i e s . 
M i n e r a l i z a t i o n has c h i e f l y taken the form of f i s s u r e v e i n d e p o s i t s , the 
f i s s u r e s i n most insta n c e s having a n o r t h e a s t e r l y s t r i k e and southwesterly 
d i p . Replacement of the w a l l rocks i s a common f e a t u r e , i t s degree de
pending on the cha r a c t e r of the enc l o s i n g r o c k s . For example, where i t 
i s l imestone, replacement may be tho c h i e f mode of formation of the ore 
d e p o s i t s . The m i n e r a l i z a t i o n i s a t t r i b u t e d to the Nelson b a t h o l i t h and 
i s regarded as having f o l l o w e d the p e r i o d o f i n t r u s i o n of t h i s b a t h o l i t h * 

S i l v e r i s the metal o f c h i e f value i n the Slocan ores. However, 
under present market c o n d i t i o n s lead and z i n c have a l s o become important. 
Ores from the Slocan p r o p e r t i e s are composed mainly o f quartz w i t h minor 
lead or z i n c content and are r e f e r r e d to as "dry o r e s " . In most of the 
l a r g e r p r o p e r t i e s s i l v e r , lead and g e n e r a l l y z i n c have a l l been import
ant c o n s t i t u e n t s , and ores from these p r o p e r t i e s c o n s t i t u t e the "wet 
ores" o f the Slocan camp. The p r i n c i p a l v a l u a b l e ore minerals are a r g e n t i 
ferous galena, t e t r a h e d r i t e , f r e i b e r g i t e and s p h a l e r i t e - z i n c blende. I t 
appears t h a t the s i l v e r content o f any one ore-body bears a n e a r l y con
s t a n t r a t i o to the lead content. An average f o r the area works out to 
about 1,50 oz. s i l v e r t o each percent of l e a d . 
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M i n e r a l i z a t i o n - cont. 

Ore d e p o s i t s are c l a s s i f i e d as v e i n , replacement, s p r i n g , 
and d e t r i t a l d e p o s i t s . F i s s u r e f i l l i n g and replacement were the main 
processes i n v o l v e d . In most occurrences, however, w a l l - r o c k s have been 
p a r t l y r e p l a c e d by the m e t a l l i f e r o u s s o l u t i o n s . The more important 
s i n g l e v e i n s f o l l o w f a u l t - f i s s u r e s and c o n s t i t u t e p r o f i t a b l e , but not 
the l a r g e s t , v e i n d e p o s i t s . They are best d e f i n e d where the f i s s u r e s 
i n t e r s e c t the more massive parts of the Slocan s e r i e s or i n t r u s i v e 
r o c k s . The f a u l t f i s s u r e s tend to stand at high angles and s t r i k e 
n o r t h e a s t e r l y w i t h s o u t h e a s t e r l y d i p s . They appear to be c o n t r o l l e d 
by a n o r t h e a s t e r l y system of steep j o i n t s . 

GEOLOGY - DETAILED 

The Rio c l a i m i s u n d e r l a i n by the Slocan s e r i e s of rocks which 
comprise i n t e r c a l a t e d beds of s l a t e , a r g i l l i t e , q u a r t z i t e s and minor 
amounts of g r a p h i t i c s c h i s t s . These sediments s t r i k e n o r t h w e s t e r l y 
and d i p southwest a t low angles. Quartz porphyry i n the form o f d i k e s , 
s i l l s and t h i n f i n g e r s , i n t r u d e s the Slocan s e r i e s . This quartz por
phyry i s thought to be apopysis o f the Nelson b a t h o l i t h . E a r l y 1am-
prophyre d i k e s cut the porphyry. 

Shear zones s t r i k i n g n o r t h e a s t e r l y and dipping s o u t h e a s t e r l y 
cut the s e r i e s and are apparently developed along a j o i n t p a t t e r n . 
These shears are f i l l e d w i t h quartz v e i n m a t e r i a l and m i n e r a l i z e d by 
a r g e n t i f e r o u s galena, t e t r a h e d r i t e , f r e i b e r g i t e , and minor amounts o f 
s p h a l e r i t e . Wall-rock m i n e r a l i z a t i o n o f the porphyry, and o c c a s i o n a l l y 
the sediments, was noted. 

GEOLOGY - MINE 

The upper l e v e l , at 7328' e l e v a t i o n , i s 210 f e e t i n l e n g t h . 
The ore zone i s represented by a quartz v e i n , average width 3.20 1, 
which occurs i n a g r a p h i t i c shear zone. This shear zone c r o s s c u t s the 
Slocan s e r i e s and cuts beds of s l a t e s , a r g i l l i t e s , q u a r t z i t e s , and quartz 
porphyry d i k e s . M i n e r a l i z a t i o n was observed at the contact o f the quartz 
v e i n w i t h quartz porphyry. No s i g n i f i c a n t amounts of s i l v e r were noted; 
however, the number of samples taken of t h i s m a t e r i a l were few and f u r t h e r 
i n v e s t i g a t i o n may prove the porphyry to be a favourable host rock. 

The lower l e v e l , a t 7200 1 e l e v a t i o n , has 740 fe e t of c r o s s c u t 
to the ore zone and 400 f e e t of d r i f t along the zone i n a n o r t h e a s t e r l y 
d i r e c t i o n , which i s the same «ein described i n the upper a d i t . P a r t of 
t h i s l e v e l i s flooded and could not be mapped and sampled. At the no r t h 
end of the workings, #3 r a i s e was d r i v e n through to the upper l e v e l and 
slashed out along the qua r t z v e i n . A stope was mined to a height of 
approximately 30 f e e t above the 7200 s l e v e l . This stope was mined i n 
m i n e r a l i z e d quartz porphyry. The v e i n d i e s out at the north end of the 
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d r i f t ; however, the shear appears to continue. I t i s seen, t h e r e f o r e , 
t h a t the quartz v e i n s are l e n t i c u l a r w i t h i n the shear zone. The v e i n 
averages 3.0* throughout i t s mined l e n g t h . 

ORE RESERVES 

Ore b l o c k s are based on sampling performed i n September and 
October 1968, and geology mapped during the same p e r i o d . The a c t u a l 
widths o f the zones may be c o n s i d e r a b l y greater than shown i n the ore 
block c a l c u l a t i o n s but average widths based on sample lengths were 
used throughout. 

"Proved" ore was taken where there were openings on two s i d e s 
and updip between l e v e l s ( r a i s e s ) , and extended f o r 30 feet below the 
bottom l e v e l . 

" I n d i c a t e d " ore was taken as ore w i t h openings on two s i d e s , 
as i n "6" B l o c k , taken from the top o f the r a i s e on the upper l e v e l to 
s u r f a c e , and f o r 30 f e e t below the bottom of "Proved" ore below the 
lower l e v e l . 

" I n f e r r e d " ore w&s taken below the lower l e v e l , as i n "D" 
B l o c k , and p r o j e c t e d downdip f o r 40 f e e t . No " I n f e r r e d " ore was taken 
along s t r i k e , although t h i s i s f e l t to be e x c e l l e n t p r ospecting ground. 

Grades of the blocks were found by weighting samples, as shown 
below: 

Sample No. Width A Q oz/ton L x'Ao. 

3590 5,0' 4.90 24.50 
3591 4.0' 1.60 6.40 
3588 3.0' 5.60 16.80 
35B7 5.0» 1.00 5.00 
R53 4.0* 2.45 9.80 
3589 3.0' 8.00 24.00 
3585 3.0» 8.10 24.30 
3586 3.0* 2.30 6.90 
3584 3.0* 53.15 159.35 
3583 2.0* 3.65 7.30 
3582 1.0* 16.50 16.50 

Average w i d t h : • 3.2* 

Average grade: 8.40 oz. Ag/ton, above 7200*level 
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- 6 -
ORE RESERVES - cont. 

BLOCK C Sample No. Width Ag oz/ton L x Ag. 

(3560 3.0' 2.05 6.15 
7200 L . (3579 3 o0 96.90 290.70 

(3599 4.0 7.10 28.40 
(RSI 2.5 2.45 6.13 
5456 2.0 2.40 4.80 
5457 2.0 25.20 50.40 
5458 1.0 1.70 1.70 
5459 2.0 9.25 18.50 
3578 1.0 4.20 4.20 
3592 1.0 0.90 0.90 
3576 1.0 8.70 8.70 
3577 7.0 1.80 12.60 

Average width: 2.5* 

Average grade: 14.00 oz,, Ag/ton 

Grade of Slock 8 i s weighted average of Blocks A & C * B.40 oz. 
Ag/ton. 

Grade o f Block D i s weighted average of Blocks A, B, C » 11.00 oz. 
Ag/ton. 

Grade f o r Block £ i s the same as f o r Block D« 

The c a l c u l a t e d b l o c k s are shown below: 

BLOCK A was c a l c u l a t e d as "Proved" ore above the 7328* l e v e l : 

3.2 1 x 400 x 160.0 * 2048 tons @ 8.40 oz. Ag/ton 
10 

BLOCK B was extended above "A" to s u r f a c e , same width 
and grade was used and c a l c u l a t e d as " I n d i c a t e d " 
o r e : 

3.20 8 x 140' x 300 • 1344 tons 3 8.40 oz. Ag/ton 
10 

BLOCK C was c a l c u l a t e d as "Proved" ore between 7328* 
and 7200' l e v e l s : 
2.5' x 150' x 255 « 9562 tons @ 14.00 oz. Ag/ton 

10 

BLOCK D was c a l c u l a t e d as " I n d i c a t e d " ore below 7200« l e v e l : 
3.0* x 30 8 x 320 * 2840 tons 3 11.00 oz. Ag/ton . 

10 

BLOCK E - " I n f e r r e d " ore taken below H 0 " g i v e s : 
3.0' x 40' x 320 « 3840 tons @ 11.00 oz. Ag/ton 

10 
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ORE RESERVES - conto 

Weighting a l l blocks gives an average assay width o f 3,0 f e e t , 
and an average grade of l l o O O oz, Ag/ton, 

T o t a l tons, a l l c a t e g o r i e s * 19,674 tons © 11,00 oz, Ag/ton, 

Estimate of tons mined i s as f o l l o w s : 
Workinns Waste Tons Ore Tons 

7200 x-cuts 2500 
7200 D r i f t - 1700 
IB D Raise - 160 
#3 Raise - 1270 
#3 Sub D r i f t - 170 
7226 D r i f t s - B40 
7228 Raise above 7328 l e v e l 110 

2500 4250 

Shipments are estimated a t only 168 tons. 
Ore remaining on dumps * 4,000 tons. 
Ore remaining i n mine « 15,000 tons @ 11,00 oz. Ag/ton 

EXPLORATION PROGRAM 

Diamond d r i l l i n g should be c a r r i e d out on s u r f a c e to explore 
f o r extensions of the v e i n system northeast and southwest along s t r i k e 
and down-dip to i n t e r s e c t the v e i n s below the lower a d i t . I f the v e i n 
e x t e n s i o n i s l o c a t e d towards the southwest, the 720Q* l e v e l c r o s s c u t 
co u l d be extended eastward to i n t e r s e c t i t and thus f a c i l i t a t e develop
ment of the southwest end of the mine. 

Deeper d r i l l i n g should be done to determine the c o n t i n u i t y of 
the m i n e r a l i z a t i o n . 

Underground diamond d r i l l i n g from the 7200 f t . l e v e l i s neces
s a r y to determine whether the quartz porphyry masses bordering the shear 
zones c a r r y l e a d - z i n c - s i l v e r i n s u f f i c i e n t amounts to c o n s t i t u t e ore. 
The known ore b l o c k s may be mined from the present l e v e l s w i t h a m i n i 
mum o f p r e p a r a t i o n . Upgrading broken ore appears p o s s i b l e by s e l e c t i v e 
mining to a minimum width. 

E. P. S H E P P A R D * A S S O C I A T E S L T D . 
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program 

ESTIMATED C0ST5 FOR EXPLORATION PROGRAM 

Diamond D r i l l i n g (Surface) 5000* © $ 8 / f t i 40,000 

Diamond D r i l l i n g (Underground) 3000 8 & $4/ft.„„. 12,000 

D r i f t i n g , 500» @ S40/ft . 20,000 

R a i s i n g , 500* @ S 3 0 / f t . . P . . • • • • • • • • • 15,000 

Clean d r i f t s , l a y pipe 4 t r a c k , prepare d r i l l 

s t a t i o n s •»«•••• 4,000 

B u l l d o z i n g roads & showings ••••••• •«••««»•••»•• 5,000 

Engineering & S u p e r v i s i o n ....o. c c.•••<>•.•<> 8,000 

Assaying & Core boxes • *• «,.o.oo..o..<>... 3,500 

L i v i n g Expenses & T r a v e l .<>•.••••<, 4,500 

$112,000 

The above estimates are based on a six-month work 
£ 

E» Percy'sheppard,~P# Eng. 
Cons u l t i n g G e o l o g i s t 

February 22, 1969 

E. P. S H E P P A R D ft A S S O C I A T E S L T D . 



C E R T I F T C A T E 

I , E. PERCY SHEPPARD, of the C i t y of Vancouver, i n the 
PROVINCE OF BRITISH COLUMBIA, hereby c e r t i f y THAT: 

1. I am a Consulting G e o l o g i s t w i t h o f f i c e s at 
402 West Pender S t r e e t , S u i t e 314, Vancouver, B.C. ; 

2. I am a graduate of Dalhousie U n i v e r s i t y , w i t h a 
B.Sc. i n Geology, and have been a c t i v e i n mining 
e x p l o r a t i o n and geophysics f o r over t h i r t y years; 

3. This r e p o r t i s based on my examination of the 
property during the period October 11 to 14, 1968; 
a study of p e r t i n e n t d a t a ; and the d e t a i l e d map
ping and sampling being c a r r i e d out by D. M. Basco, 
Resident G e o l o g i s t ; 

4. I have no d i r e c t or i n d i r e c t i n t e r e s t i n the 
property or mining c l a i m covered by t h i s r e p o r t , 
nor i n the shares of Rio Resources L t d . I do not 
expect to r e c e i v e any d i r e c t or i n d i r e c t i n t e r e s t 
as a r e s u l t of w r i t i n g t h i s r e p o r t ; 

I am a member of the P r o f e s s i o n a l Engineers 
A s s o c i a t i o n o f B r i t i s h Columbia, the American 
I n s t i t u t e of Mining Engineers, the S o c i e t y of 
E x p l o r a t i o n C e o p h y s i c i s t s , and a Fellow i n the 
G e o l o g i c a l A s s o c i a t i o n o f Canada. 

DATED AT VANCOUVER, B. C , t h i s 22nd day of February, 1969. 

=ppard, P.^Eng, £• Percy Sheppar 

r 
r 

r E. P. S H E P P A R D & A S S O C I A T E S L T D . 
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