
(80141 
IGNA 

engineering & consulting ltd. 

/ 

R E P O R T O N T H E ! G E O L O G I C A L 

E X A M I N A T I O N 

A N D 

R E C O N N A I S S A N C E E X P L O R A T I O N WORK 

O F 

THE B R A V O P R O P E R T Y 

Lat- 51 20'N; Long. 122 2S' 30"W 

N, T- S- 92 O/Q 

C L I N T O N K- D. 

SUMMARY AND EVALUATION 

•for 

G . BRAVO AND 5. BIASON 

by 

I- BQRQVIC, P. Eng 
geologi * t 

V A N C O U V E R , B - C . 
J u l y , 2 1909. 

4258 WEST 10th AVENUE/ VANCOUVER, B.C. CANADA V6R2H4 / (604)224-5464 





TABLE QP CONTENTS 

SUMMARY, CONCLUSIONS AND RECOMMENDATION 1 
EXPLORATION PLAN AND ESTIMATED BUDGET 1939,. 2 

INTRODUCTION, 
Property. 

G E 0 L 0 G Y . - 5 
Regional Geology- . . . . , . * . . . 5 
St r u c t u r e * * . . . . . . .,-...«... S 
Mineral i z a t i o n , • . ...... . .... 5 

HISTORY OF EXPLORATION* » 6 

FINDINGS- . 

CONCLUSIONS AND RECOMMENDATIONS. .8 

BIBLIOGRAPHY 9 

CERTIFICATE. ...... * * • , - .... -. 10 

L i s t o* i l l u s t r a t i o n s -foilawing page 

L o c a t i o n map. . -front 
Claim Map ( F i g . 1 ) . . . . , . . , . . ,....* .3 
Regional Geology ( F i g . 2 ) . . . . . 5 
Geology (Fig.3> ..... 6 

i 



1 

SUMMARY CONCLUSIONS AND RECOMMENDATION 

The Bravo pr aparty i s 1 escated on the s i opes of the Bl ac k Come 
Mountain and s t r a d l a s Porcupine Cresak about 3.5 km east of 
Blackciome Mine; 107.0 km west of C l i n t o n , B. C-

The property i s composed of 2 1 acated miner a I c 1 aims with a 
t o t a l o-f 22 u n i t e . 

The ares of the Black Dome Mountain 'is u n d e r l a i n by e a r l y t o 
m i d - T e r t i a r y v o l c a n i c racks and a s s o c i a t e d . v o l c a n i c l a s t i c 
sediments, cut by narrow i n t e r mid l a t e to mafic dykes,. 

The v o l c a n i c h o r i z o n s s t r i k e NNE with shallow 10-20 dips t o t h ^ 
southeast. Tensi on f r a c t u r e s are the l o c i of the epi thermal„ 
p r e c i o u s metal-bearing v e i n s . The f r a c t u r e s were apparently, 
the r e s u l t of u p l i f t by v o l c a n i c doming. Minor normal f a u l t i n g 
e f f e c t s d i s l o c a t i o n of some u n i t s and preserves some e r o s i o n a l 
remnants of yourfger rocks. 

The gold and s i l v e r m i n e r a l i z a t i o n occurs i n t y p i c a l epithermal 
quartz v e i n s , most of which are hosted by r h y o l i t s and d a c i t i c 
andesi t e . 

Mineral e x p l o r a t i o n of the area s t a r t e d with e x p l o r a t i o n on 
gold and s i l v e r - m i n e r a l i s a t i o n found during 1947 work on and 
around the Black Dome Mountain and Porcupine Creek area. 

The observed g e o l o g i c a l .and s t r u c t u r a l , r e l a t i o n s during the 
w r i t e r ' s r econnaissance g e o l o g i c a l and s o i l surveys show t h a t 
gold,, s i l v e r m i n e r a l i z a t i o n contained i n quartz v e i n s w i t h i n 
the v o l c a n i c a n d - v o l c a n o c l a s t i c formations coul d a l s o u n d e r l y 
the Bravo p r o p e r t y 

The property i s well l o c a t e d with r e s p e c t t o p o t e n t i a l l y 
f a v o r a b l e g e o l o g i c a l . • e n v i r o n s , s t r o n g f a u l t i n g , f o l d i n g , 
f r a c t u r i n g and i n t r u s i v e c o n tacts-
It appears t h a t the p r o p e r t y ' s geological,,' s t r u c t u r a l and 
m i n e r a l o g i c a l r e l a t i o n s p o i n t to the p o s s i b i l i t y of f i n d i n g a 
mineral d e p o s i t in- the pr o p e r t y area. Ease of accss, e x c e l l e n t 
l o c a t i o n and p r o x i m i t y to the f a c i l i t i e s of the Blackdome Mine 
add t o the p r o p e r t y ' s p o t e n t i a l economic value. 

Therefore a comprehensive b a s i c .mineral e x p l o r a t i o n program . i s 
.strongly recommended. 

It i s the writer* 1© o p i n i o n t h a t d e t a i l mapping, sampling, 
geochemical and geophysical surveys followed by' s u r f a c e 
tr e n c h i n g have t o be done before a comprehensive e v a l u a t i o n of 
the p r o p e r t y ' s mineral p o t e n t i a l should take p l a c e . 
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An e s s e n t i a l o p e r a t i o n i n »n e x p l o r a t i o n program i a an economic 
a p p r a i s a l at each c r i t i c a l j u n c t u r e i n a d d i t i o n to the 
f eas i b i l l t y s t udy p r i or to d &va lop ment. Th a presen t V* 1Ue of 
the e x p l o r a t i o n venture at any time i n i t s hi s t o r y • s h o u l d have 
a marked impact on the design of the remainder of the 
e x p l o r a t i o n program. 

The ewpi o r a t i on program i s t h e r e f o r e to c o n s i s t of two phases, 
whereby the second phase i s dependant on the r e s u l t s of the 
f i r s t phase, 

EXPLORATION PLAN AND ESTIMATED BUDGET 1989. 

E x p l o r a t i o n work, should s t a r t by survey i n g of the g r i d aver the 
whole property; g r i d l i n e s running i n the e a s t e r l y d i r e c t i o n i n 
order to c r o s s c u t p o s s i b l e n o r t h e r l y s t r i k i n g mineral bearing 
s t r u c t u r e s . 

Geol o g i c a l d e t a i 1 mappi ng, d e t a i 1 s o i 1 , VLF-EM and ground 
magnetic surveys, at an estimated c o s t of s 57 000,00 i n the 
Phase I should be done i n order to e v a l u a t e mineral p o t e n t i a l 
of the property. 

PHASE 1 

Geology,engi n e e r i n g , s u p e r v i s i on , m a p p i n g . 9 000.00 
Room Si Board 1 ., , .. S 3 000.00 
Lin e c u t t i n g ( S O km £ * 200.00/km.*.-) . * 10 000.00 
Biochemical s o i l survey£50 km l i n e s ) . . . . . . . 6 000.00 
VLF-EM (56 km 3 fiSO.OO/km).'. •„ „ ,. * , . . « » 7 500.00 
Ground magnetic survey <50 km i&' *• 80.00/km) . .S 4 000.00 
T r a n s p o r t a t i o n ( v e h i c l e r e n t a l , ' f u e l ) . , . . . , . . . * 3 000,00 
Trenchi ng • , . , • - .......... - S 5 000.00 

T o t a l * 4? 500.00 

Admin., o f f i c e and misc. (20V. of t o t a l ) f 9 500.00 

T o t a l Phase 1 $ 37 000,00 

PHASE 2 

Geology, e n g i n e e r i n g , s u p e r v i s i o n * e v a l u a t i o n . * 35 000.00 
Room & Board. . ^0 000.00 
Buldoaer support,,..' .. ...s S 000.00 
Diamond d r i l l i n g . .. „ , .......,.,»« '350 000.00 
Assaying. . , a '. • 20 000. 00 
T r a n s p o r t a t i o n . ....... S • 10 000.00 

T o t a l $ 420 000.00 

Admin, o f f i c e and misc. (20"/ of t o t a l ) . s 54 000.00 

T o t a l Phase 2 $ 504 000.00 



INTRODUCTION 

Mr. G.. Bravo and Mr. G. Biason of Vancouver, B.C. owners of the 
Bravo property have asked the w r i t e r to examine- the Bravo 
property and wri t e an a v a l u a t i o n of i t s mi n e r s i p o t e n t i a l , 

Tha f o l l o w i n g r e p o r t i s a summary of information obtained from 
the var i ous pub1i shed r e p o r t s whi ch are l i st ed i n the 
Bib 3. iography on page 9$ from the wri t a r ' s personal knowledge 
and ex per i ence gai ned through r e s e a r c h and work on s i mi 1ar 
s t y l e d e p o s i t s and a l s o from the personal examination and work 
or, the Bravo property. The w r i t e r v i s i t e d and examined the 
property on June 19. and 20. 1989. 

PROPERTY 

L o c a t i o n : 
(see L o c a t i o n Map B, G. ) 

Lat: SI 20* Ng Long: 122 25' 30»W| N, T. S. 92 0/2 
C l i n t o n Mining D i v i s i o n . 

The p r o p e r t y i s s i t u a t e d en the slopes of the Black Dome 
Mountain, Camelsfoot Range; It s t r a d l e s Porcupine Creek. 
It i s 3.5 km east from Blackdome Mine, and 77.0 km 
westnorthwest from C l i n t o n B. C. 

Access 

The p r o p e r t y i s reached by 140.0 km of Empire V a l l e y gravel 
road l e a d i n g westerly from p r o v i n c i a l highway #97 s t a r t i n g 
18.0 km north of C l i n t o n . 

The o l d Porcupine Creek road passes, through the middle of the 
pr o p e r t y and Blackdome Mine access road passes about 150.0 
metres from-the northern end of Bravo #1 c l a i m . 

Cla imss 
( F i g . 2) 

The Bravo p r o p e r t y i s composed of 2 l o c a t e d mineral c l a i m s with 
t o t a l of 22 u n i t s as f o l l o w s ; 

Claim No. of U n i t s Rac. # Aniv. Date 

BRAVO # 1 . 1 4 2072 9/19/99 
BRAVO # 2 S 2703 9/10/89 

Owners: 
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Mfttrt* ieoo accompany Rapott by i, Borovic P. Sag. 
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Scale: 

N.T.S. 92 0/3 

Date: July 1 1983 

Figure: 1 
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T i t l e s to the Claims have been examinee by the w r i t e r i n the 
Mining Recorder* a o f f i c e s i n Vanceuver, B. C. and t • und t o be 
in order. T i t 1e i s haid by Mr. Si a n p i e t r o Bravo, 

CIimats 

The area i s part od s u b a l p i n e country with 1 moderate t o high 
snow cover and severs winters. P r e c i p i t a t i o n i s high'from 40 t o 
ISO cm. 

Physiography 

The Bravo property i s l o c a t e d w i t h i n -the Camelsfcot Range of 
the Praser PIateau area of c e n t r a l B. C 
The area i s c h a r a c t e r i s e d by ' high peaks (to 7300') and deeply 
i n c i s e d creek v a l l e y s . 
Most of the area bel1ow 6500* 1s wooded wi th spruce, a l p i ne 
f i r , pine Douglas f i r , a l p i n s l a r c h e t c , 

F a c i l i t i e s and S e r v i c e s s 

Room and board f o r the e x p l o r a t i o n crew i s ' a v a i l a b l e on t i m e l y 
request i n the accomodations of the Blackdome Mins some 3.;5 km 
west from the Bravo property'. 

Property f a c i l i t i e s * 

Timber and water f o r d r i l l i n g i s a v a i l a b l e on the property from 
the Porcupine Creek 'and i t s t r i b u t a r i e s . 



G E O L O G Y 

Regional Geology 
(Tipper, H. W- 1978„ 7 i v i a n f G. a t a l 1987s Fau1knar, £< L. 
1996S C h u r c h , 6v N. 1990, 1982 and 1987) 
( F i g . 2) 
The r e g i on i a u n d e r l a i n toy C r e t a c e o u s and T e r t i a r y v o l can i c and 
v o l c a n i c l a s t i c r o c k s and r e l a t e d f e e d e r d y k e s . 

The Black Dome Mountain Area 

The a r e a o f t h e B i ack Dome M o u n t a i n i s u n d e r 1 a i n by rock» o f 
e a r l y t o m i d - T e r t i a r y v o l c a n i c r o c k s and a s s o c i a t e d 
v o l c a n l c l a s t i c sedi i n e n t s , c u t by n a r r o w i n t e r m i d i a t e t o maf ic 
d y k e s . 

Lower Miocene to upper Oligocen p o r p h y r i t i c b a s a l t f l o w s are 
t h e youngest rocks of the sequence. Underlying t h e b a s a l t s i s a 
seriffls of Eocene' p o r p h y r i t i c a n d e s i t e f l ows. A t h i n , i r r eg ul ar 
and d i c o n t i n u o u s c l a s t i c u n i t u n d e r 1 i a s t h e p o r p h y r i t i c 
andesi t e . 

Thi s unit„ whi ch i s up t o 30 m t h i c k , v a r i e s from a 
v o l c a n i c l a s t i c sandstone to coarse agglomerate with mafic bombs, 
up t o 40 cm 1ong. A " c h a o t i c r h y o l i t o " u n i t , whi ch u n d e r l i e s 
the p o r p h y r i t i c a n d e s i t e i s a c t u a l l y a mixture- of v o l c a n i c 
wacke. Under1yi ng " c h a o t i c r h y o l i t e " and beneath the c l a s t i c 
h o r i z o n a t .'the base of the a n d e s i t e unit., north and northeast 
of the " c h a o t i c . r h y o l i t e " , i s a s e r i e s of Eocene p o r p h y r i t i c 
d a c i t s flows', Andesite flows (with p r o p y l l i t i c a l t e r a t i o n ) , 
t u f f s and agglomerate u n d e r l i e t h e d a c i t e u n i t , c c s t i t u t i n g the 
o l d e s t u n i t s on the p r o p e r t y . 

S t r u c t u r e 

A n o r t h e a s t e r l y trend dominates the s t r u c t u r e of v e i n s and host 
r o c k s i n the main area as a r e s u l t of t e n s i o n a l f o r c e s i n the 
northwest-southeast d i r e c t i o n ' d u r i n g Eocene time. Blackdome 
Mountain and t h e d a c i t i c domes form a n o r t h e a s t e r 1 y l i n e Of 
e r u p t i v e c e n t r e s a l o n g , the a x i s of a broad a n t i e l i n a .with a 
shallow n o r t h e a s t e r l y plunge. Feeder dykes s t r i k e n o r t h e a s t . 
F l o w s g e n e r a l l y s t r i k e northeast a l s o , with g e n t l e d i p s t o the 
northwest o r southeast seldam exceeding 20 degrees. The d i p s 
are n o t e n t i r e l y d e p o s i t i o n a l i i n the Ridge zone;, the d i r e c t i o n 
of f l o w l i n e a t i o n s and the d i r e c t i o n of dip d i f f e r by up t o 30 
degrees, i n d i c a t i n g t h a t the r i d g e zone has been u p l i f t e d 
r e l a t i v e t o the summit area. 

M i n e r a l i s a t i o n 

T h e r e a r e at l e a s t 12 quartz v e i n s or v e i n systems w i t h i n the 
B l a c k d o m e Mine area. A l t h o u g h the s u r f a c e t r a c e of some of the 
vei ns i s* s i nuoua, t h e y general 1 y a t r i km north 40 degrees east „ 
w i t h m o d e r a t e t o s t e e p n o r t h w e s t e r l y d i p s . The v e i n s commonly 
f o l l o w shear zones, Ths v e i n s o c c u p y t e n s i o n a l o p e n i n g s ; where 
movement on t h e f a u l t s h a s been d e t e r m i n e d , i t i s normal. 
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t h e g e l d and s i l v e r m i n e r a l i - r a t i o n o c c u r s i n t y p i c a l e p i t h e r m a ! 
q u a r t z v e i n * f most o f whi ch a r 2 h o s t e d b/ r h y o l i t e and d a c i t i e 
a n d e s i t e . 

Above t r e e 1 i ne t h e v e i n s e i t h e r o u t c r o p o r o c c u r b e n e a t h ares.s 
c o n t a i n i n g q u a r t s f l o a t . B e l l o w t r e e l i n e t h e y h a v e been f o u n d 
by t r e n c h i n g p r e c i o u s m e t a l s o i l g e o c h s m i c a l a n o m a l i e s . 

The v a i n s v e r y f r o m a f e w c e n t i m e t r e s t o a few m e t r e s i n w i d t h 
and f r o m weak s t r i n g a r zcms* t o s h e e t e d , v u ggy v e i ns competed 
a l m o s t e n t i r e l y o f q u a r t z . The b e s t p r e c i o u s m e t a l v a l u e s 
o c c u r o n l y i n v e i n s w i t h a h i g h p e r c e n t a g e c f q u a r t z b u t 
a b u n d a n t q u a r t z d o e s n o t g u a r a n t e e p r e c i c u s meta1 v a l u e s . 

HISTORY OF EXPLORATION 

The mineral p r o s p e c t i n g i n t h i s area began with the d i s c o v e r y 
o f g o l d - b e a r i n g "quartz v e i n s c l o s e to the summit of Black Dome 
Mountain i n 1947 by L. F r s n i e r , Empire V a l l e y Gold Mines gained 
c o n t r o l of tha p r o p e r t y i n 1952 and completed underground 
t e s t i n g of the v e i n system. In 1953 S i l v e r Standard Mines 
L i mi ted secured an o p t i on and c a n t i nued d r i l l i n g and t r e n c h i n g . 
Fol l o w i n g sharp i n c r e a s e i n gold p r i c e s d u r i n g 1977 B a r r i e r 
Reef Resources L t d . i n i t i a t e d another p e r i o d of strong 

pi o r a t i o n a c t i v i t y of the area which c o n t i nued under 
Blackdome E x p l o r a t i o n L t d and r e s u l t e d i n openning of the 
Blackdome g o l d - s i Iver mine. 
In e a r l y 1990th The Bubble Hotspring Deposit was found on the 
o l d Porcupine -Creek road about one km west of the Bravo 
p r o p e r t y * ( F i g * 3) 

FINDINGS 19B9 

Geochsmical r e c o n n a i s s a n c e survey 
(Fig,3) 

Survey c o n t r o l 

The s a i l reconnaissance survey l i n e was done i n the northern 
p a r t of the Bravo # l c l a i m 

Sampli ng method 

Samples were taken from the subcrop because r e a l s o i l does not 
sviist but o n l y f a r a few cm fram the s u r f a c e i n t h i s area . of 
the property. 
The materi a l was c o l 1ected wi th a spoon5 cleaned ,of 1arger 
s i z e rocks and put i n the standard s o i 1 sample enveiope. 
Samples were c o l l e c t e d at r e g u l a r 50 m i n t e r v a l s along the 
1ine. T o t a l of 9 samples was c o l l e c t e d and assayed. 

A n a l y t i cal methods 

-BO mesh and 
L a b o r a t o r i es 
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Reconnaissance Geology of the Bravo Property and Adjacent Areas 
Bravo Property geology by L Bordvie 1989 
adjacent areas by B. K. C&urck 1986(1987-1) 
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F a l l o w i n g s r s s s ^ a y r s s u l t s 

S ample * t y p e 

r oc k 

RB #1 g r a b ( a t random) 
RB #2 g r a b f a t random) 

s u b c r o b ( t h i n s o l 1 ) 

RB A 
RB & 
RB 0 
RB D 
RB E 
RB F 
RB G 
RB H 
RB I 

os/t Au 

O, 006 
0. 010 

ppm 

0. £ 2 
0. 2 6 
0.20 

0.39 
0 > 52 
0, 4B 
0. 14 
0. 05 

Ru 

Ag 

0, 05 
0.01 

ppm Ag 

21.4 

15-7 
o Q 

24.7 
20. 1 
23.5 
13.0 
17,8 

t 

Coments£ 

Rock samples R ttl and #2' are' quarts r i c h v o l c a n i c l a s t i c rocks 
with no v i s i b l e m e t a l i c m i n e r a l i z a t i o n . 
B a s i c a l l y assays show i s t e n c e of gold and s i l v e r i n t h i s 
area. -

Re s u l t s of assays of subcr-op^'soil" samples show v e r y high gold 
and s i l v e r content* •Gold' 'assays • are'as high as 0.32 ppm or 
0.52 g/t and s i l v e r assays a r e from 15.0 ppm= 15.0 g/t t o 25.5 
ppm = 25.5 g/t C 1/2. ounce t o 2/3 of an ounce of s i l v e r per 
metric tonne)-

Reconnaissance g e o l o g i c a l mapping 
( F i g . 3; I. Borovic 1989) 

The w r i t e r , accompani ed by an a s s i s t a n t , walked a c c a s s i b l e 
areas o-f the Bravo claims.' 
The most abundant rocks appear t o be Eocene a n d e s i t e l a v a and 
b r e c c i a outcropping i n the southern and northern p a r t s of the 
property* 
R h y d l i t e l a v a and eq u i v a l e n t t u f f s are Outcropping on the 
Porcupine Creek road i n the c e n t r a l p a r t of the pr o p e r t y , and 
A n d e s i t i c b r e c c i a s and p o s s i b l y Miocene b a s a l t s are 
outcropping i n the northern p a r t of the pr o p e r t y . 
Main s t r u c t u r a l f e a t u r e i s s e r i e s of strong quarts heaJ Lsd 
f r a c t u r e s s t r i k i n g 500 w i t h ' d i p s 75 west" to v e r t i c a l and ~also~ 
eros'scuti ng~ s t r u c t u r e s t r i king 20 with steep d i p s of SO west-



CONCLUSIONS AND RECOMMENDATIONS 

The »x-.*mi nati-o-n of t h e p r o p e r t y s u p p o r t e d by t h e s t u d y :?f 
a v a i l a b l y 1 i t e r a t u r e , r e s u l t s o f r e c o n n a i s s a n c e s a m p l i n g and 
w r i t e r . ' s p e r s o n a l knowl edge of t h e g e o l o g y , s t r u c t u r e and 
m i n e r a l i s a t i o n o f t h e B l a c k d o m e M i n e a r e a h as r e s u l t e d vn 
f o l l o w i n g c o n c i u s i oris? 

- t h e p r o p e r t y i s w e l l l o c a t e d , ! 

- g e o l o g i c a l , s t r u c t u r a l , r e l a t i o n s and m i n e r a l p a r a q e n e s i s a.-•2 
s i m i l a r t o o n e s of t h e B l a c k d o m e Mine,, B u b b l e H o t s p r i n g d e p o s i t 
and o t h e r g e l d — s i 1 v e r p r o p e r t i e s i n t h e r e g i on 5 

- a s s a y s o f samp 1 as c o l l a s t e d by t h e w r i t e r show t h a t 
g o l d - s i l v e r m i n e r a l i s a t i o n i s l o c a t e d w i t h i n t h e B r a v e p r o p e r t y 
a r e a . T h i s f a c t a l o n e g i v e s u s enough e n c o u r a g e m e n t t o c o n t i n u e 
e x p ! o r a t i o n o f t h e w h o l e B r a v o p r o p e r t y . 
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• 

• 4. 
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I am employed by Igna E n g i n e e r i n g and C o n s u l t i n g 
Ltd. with d f f i c e s at 4258 West 10 th Avenue, 
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I am a graduate of the U n i v e r s i t y of Zagreb, and 
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and e v a l u a t i o n work performed by me i n the area of 
tne Bravo property. 
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