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Extensive Au Ag Cu mineralization associated with quartz 
veining has been located in the Dibble area. There are basically 
two types of veins: Cal narrow erratic quartz veins C2-lOcm. wide1 
containing Argentite and Bornite, which were mined in the past 
C+loz./Au, 100oz./t.Agl and, Cbl wider stronger veins C+0.5m. 
wide1 containing disseminated pyrite and lower Au/Ag values 
C0.05--0.3oz/t.AuI. Further evaluation of these wider veins is 
recommended. Interesting,geochemically anomalous Au/Ag values were 
encountered in the work done on the Box Gossan but potential 
grades of mineralization were discouragingly low. 

The objective of work in the Dibble area was t o  locate the 
source of a number of very high Au soil geochem anomalies 
occurring west of the old workings. A number of narrow mineralized 
quartz veins w e r e  located just upslope and are the probable source 
for these soil anomalies [anomaly Cl. A VLF survey was conducted 
over the grid area to search for high grade sulphide veins , the 
of sulphide5 in the veins;. Of potential importance are the wider 
veins, mentioned above, the most prominant of which occurs near 
the portal of Adit #2. Values of 0.05--0.15 oz./t.Au across 0.5m. 
have been sampled on this vein which extends over 5cJm. along 
strike. Down-dip in the adit this vein ran 0.27oz./t.Au and a grab 
sample f r o m  this area taken in IC380 ran 0.47 o,z./t.Clu and 23.6 
Oi./t.Ags At the east end of the grid area anomalous Au in pyritic 
stockwork quartz near  the m a j o r  Dibble Fault is also  of  interest. 

* results of which were negative because of the disseminated nature 

The object of work in the Box Gossan Area was to locate and 
evaluate the source of a number of A u  soil geochem anomalies with 
as;sociated very anomalous Ag,Pb,Zn values. A fault was detected by 
VLF on the north edge of the gossan and trenching revealed an 
oxidized zone of f ine-grained recrystallized quartz with 
disseminated pyrite. Trench sample5 were anomalous in Pb Zn fig &u 
geochemically but disappointing economically. Several other 
geochem anomalies high in Fib/Zn but without associated anomalous 
Au/Ag values were found t o  be underlain by Po bearing black 
argillites of the M/U Aldridge Fm. 

Results from the fluid inclusion study suggest that the 
mineralization on the property is mostly metamorphic related. The 
best potential would therefore be restricted to major fault 
structures and tight fold centers;. Field observations of strong 

there may be a hydrothermal influence to the mineralization as well. 
w sericite development enveloping the Dibble veins suggest that 
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__---------- INTRODUCTION W 

firmstrong's assessment repo r t  E19801 provides a de ta i l ed  

descr ip t ion  of the  mining h i s t o r y  of  t h i s  property. I n t e r e s t  a t  

present is centered on three locat ions:  the  Dibble area, Fox area 

and the  Vic tor  area. Minor production has occured i n  two of the 

areas i n  the per iod 1895 t o  1935: 32 tons of  handpicked ore from 

the  Dibble grading up t o  3% Cu, 132 oi/ t .Ag and 0.17 oz/t.Au, and 

approx. 50 tons af ore f r o m  t he  V ic ta r  grading up t o  31 %.Pb, 

8.7% Zn, 22 Oi/t.Ag, 0.11 oz/t.Au and 0.6% Cu. Other past 

producers of s ign i f i cance i n  the  area include the  B u l l  River Cu-Aq 

mine, located 15 km. t o  the south of  the  Dibble property,and the  

Kootenay King and E s t e l l a  Fib-Zn-fig mines located approx. 20 km. t o  

the  north. The major Su l l i van  Pb-Zn mine i s  located 45km. t o  the  

northwest. A l l  o f  the  above mentioned producers are hosted i n  the  w 

Precambrian Aldridqe and Creston F m s .  

Previous work done on t h i s  property include the  fol1owing:Cll 

a pre l iminary geological and V L F  survey on the  Dibble workings i n  

1972 by T V I  MINING Ltd.; C21 a pre l iminary Reconnaissance 

Geological and Geochemical survey by C.M. firmstrong i n  1980 f o r  

the  present owners: E31 l oca l i zed  s o i l  and rock sampling by the  

present owners during 1982; C41 a b r i e f  geological and geochemical 

examination of the  B o x  area fol lowed by a reconnaissance and 

de ta i led  5011 sample program conducted i n  1984; E51 a geological 

survey of the Dibble area i n  1985. The Fox gossan area and the  

D i b b l e  were f u r t h e r  investigated i n  1986, the summary of which 

i s  covered by t h i s  report .  A b r i e f  v i s i t  t o  the V ic to r  a d i t s  was 

a lso  made i n  1986. 
W 



&OCATI@: ( 6 2 G / l l W ,  49 36' N.Lat. and 115 28' W. Long.) 
W 

T h e  property i s  located 22 kms. N.E. of Cranbrook and 9 k m s .  

east of Ft. Steele i n  steep and rugged ter rane of t h e  Kootenay 

Ranges. The property is p a r t l y  accessible by road t o  Maus Creek 

and Horseshoe Lake. Hel icopter bases are located a t  Cranbrook and 

a t  the  Kimberley/Cranbrook a i r p o r t .  Location i s  shown i n  f i g u r e s  

1 and 2. 

T h e  D.V. property o r i g i n a l l y  consisted of the  fo l low ing  claims 

and crown grants: [par ts  o f  the Sox, Cox and Rox have since been 

dropped1 . 
Modif ied Gr id  Claims 

S e v e r t e d _ c r s w n _ c r a s r ~ ~ - ~ ~ ~ ~ ~ ~  
CROWN GRANT REG. NO LOT NO, REC. DATE. 

L A S T  CHANCE Fr. 864 L3070 J A N  15/80 
BEAVER Fr. 864 L3073 J A N  15/80 
1st. E x t .  of  
LAST CHANCE 865 L3071 J A N  15/80 
FOSTER 865 L3539 J A N  15/80 

FEB 4/80 RICHMOND HILL 875 L3072 

B I G  THREE 1608 L58 14 FEB 15/80 

............................................................. ............................................................. 

EMERALD 866 L4402 JClN 15/80 

Claims are shown i n  Figure 2. 
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------------- 1986 Work Program: ---- w 
Between June 5th-20th, 1986 a b r i e f  examination and rock 

sampling survey was conducted i n  the  Box area by P. Klewchuk and 

myself. Also a t  t h i s  time a V L F  survey and f u r t h e r  prospecting was 

conducted i n  the  Dibble area w i t h  the  help of A u s t i n  O'Hara 

Cqeophysist from Vancouver]. 

Between Sept. 15th--30th rock samples were taken from var ious 

loca t ions  on the D.V. property f o r  a f l u i d  i nc lus ion  study done by 

KRTA MINERAL SERVICES of New Zealand. Minor add i t iona l  s o i l  

sampling i n  the  Dibble area and hand-trenching on the  Box gossan 

area was done during t h i s  t ime as well .  

A b r i e f  f i e l d  examination of the  property was made by Barry 

P r i ce  [M.Ec. consul t ing geologist1 and myself t o  v e r i f y  t he  

r e s u l t s  t o  date on the  property i n  preparat ion f o r  a "qua l i f y ing"  

repo r t  t i n  progressl. 

pwv" 

gg3LOGY AND GEOCHEMISTEY Csee f i g .  #3 Geology3 

The property is located i n  the  rugged f r o n t  ranges of t he  

Rocky Mauntains, just east of t he  Rocky M t .  Trench. The Box area 

i s  under la in by an overturned sequence of a r g i l l i t e s  and 

quar tz i tes  of  the  U/M Aldridge Formation. These sediments are more 

shallow water i n  o rg in  than the  basinal  L / M  Aldr idge host ing the 

Su l l i van  Deposit. The Vic tor  and Dibble areas are under la in by 

shallow-water s i l t s t o n e s  of the Creston Fm. The Creston Fm. 

lithology is known to h o s t  numerous stratiform Cu-clg showin05 i n  

the  southern Rockies, the biggest of  which i s  the  Spar Lake Deposit 
'W 
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i n  N.W. Montana. Local diabase dykes and the Moyie S i l l  on the  

west s ide  of  the property are the  only  known i n t r u s i v e s  i n  the  
W 

immediate area, however, s y e n i t i c  i n t r u s i v e s  w i t h  r e l a t e d  A u  

minera l izat ion are known to occur to the  nor th  i n  the  Wild Horse 

k. area and t o  the south near Howell Creek. Extensive f a u l t i n g  

associated w i t h  the  Rocky M t .  orogeny i s  bel ieved t o  have had a 

strong in f luence on the known mineral showings on t h i s  property. 

Numerous strong Au/Ag s o i l  qeochem anomalies associated w i t h  

conformable Cstrata-paral le l ]  quartz veins occur i n  the  Dibble 

area, anomalous C u  Pb Zn Ag A u  values occur on the  Box gossan next 

t o  a f a u l t  zone ,  and Pb Z n  Ag A u  sulphides occur i n  a f au l ted  

quartz ve in i n  the Vic tor  area. 

w S 9 ~ P ~ I ~ G - ~ N D _ I ~ E N C Y I N ~  

A t o t a l  of 40 rocks and 16 S O 1 1 5  samples were taken i n  the  Box 

gossan area; 25 rocks, 8 s i l t s  and 33 s o i l  samples i n  the  Dibble 

area, and 4 rocks and 15 s o i l s  were taken from other areas of the  

property. \&I1 samples were analyzed by CScme Laboratories of 
(fi\\ so'\\s a v e  "e" hOu.;jo,-  an.^ e-t-te- - M u s  F t A C S . )  

Vancouver f o r  various elements inc lud ing  Cu,Pb,Zn,Ag,andAu but  the  

predominant emphasis was on A u  and fig. A few samples were a l so  run 

f o r  Hg,F,Ga,and Ge besides the  standard 30 element I C P  

analysis. Csee lab  reports] .  

O n e  hand-trench w i th  average dimenions 24 m long by 

0.6 m wide by 0.6 m deep was cu t  on the  Box-gossan zone. 
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C 1 3  Dibble area: [see p la tes  # 5, 6 ,  and 7 3  

CI number of  mineral ized narrow quartz veins were located on 

t h e  c l i f f - f a c e  slope between 1+50W and 2+50W, and OS t o  0+25S. 

Gold values up t o  0.66 oz/t.  over 10 cm. occur i n  samples taken 

from these veins [samples E01,2,63. These narrow mineral ized 

quartz veins mechanically weather downslope t o  produce the  

anomalously high s o i l  values i n  anomalie C E1985 s o i l  anomaly w i t h  

h igh  A u  values 400 -1200ppb3. Several of t he  above very anomalous 

s o i l  s ta t i ons  were resampled and returned r e l a t i v e l y  low A u  values 

suggesting t h a t  there i s  a nugget-effect i n  the s o i l  geochemistry. 

T h i s  i s  t o  b e  expected i n  an area under la in by steep slopes where 

the  A u  source i s  from the  mechanical breakdown of  A u  i n  quartz 

w veins. 

I n  the  area of Anomaly B C3+50W t o  4 W l  an add i t iona l  quartz 

ve in  was located a t  3+75W 0 + 6 Z S  which contained 1920 ppb. A u  across 

0.5~. T h i s  may represent an eastern extension o f  t h e  ve in found i n  

an o l d  trench a t  4 W ,  which car r ied  2550 ppb.Au over 1.3 m. The 

t rend of  t h i s  vein is easter ly  toward s o i l  anomaly D which occurs 

150m. fu r the r  east. The s p e c i f i c  source f o r  anomaly D has not  yet  

been determi ned . 
Of most s ign i f i cance i n  the  Dibble area i s  a strong quartz 

vein, w i t h  low t o  moderate go ld values;, which i s  found i n  outcrop 

just  above the p o r t a l  of  Ad i t  #2. This ve in where sampled contained 

1000 t o  2000 ppb.Au across 0.5m. and has been traced continously 

over a s t r ike- length of  50 t o  75 m., t rending west towards the  top 

W 
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of anomaly D. I n  1980 a grab-sample taken i n  t h i s  area returned 

V 0.47 oz/t.Au and 23.6 oz/t.Ag. A n  o l d  t rench was found 20 m. along 

s t r i k e  t o  the east of Ad i t  #2: sampling of  t he  above ve in a t  t h i s  

new loca t i on  returned 0.15 oz/t.Au across 0.5 m. Another ve in  i n  an 

o l d  t rench was located a f u r t h e r  75 m. along s t r i k e  t o  the  east 

near O+IOE/0+05S. Sampling of t h e  ve in a t  t h i s  l oca t i on  returned 

0.009 oz/t .  across 1 m. 

Another vein which has some p o t e n t i a l  i s  located a t  t h e  top of  

anomaly F a t  about 2E/0+50N. The ve in  can be traced about 30m. 

along s t r i k e  and i s  greater than 0.5rn. i n  thickness. This ve in  i s  

h i g h l y  p y r i t i c  and resampling E-47 returned 0.016 oz/t,Au across 

0.5 m. 

Extensive stockwork quartz-flooded ve in ing was found i n  an o l d  

Ad i t  a t  the  east end of t he  g r i d  area, approx. 500 m. east along 

the  t r a i l  from the  cabin. A sect ion across 1 - 6  m. conta in ing 
b v +  

disseminated p y r i t e  and quartz v e i n l e t s  returned 75 ppb.Au. S o i l  

sampling i n  t h i s  area d e t e c t e d  a minor A u  geochem anomaly Canomaly 

11. Of s ign i f i cance is the  f a c t  t h a t  t he  major E/W Dibble Fau l t  

passes through th is  area; a lso  the  highest Au value i n  the  i n t i a l  

s i l t -sampl ing survey by Armstrong i n  1980 occurred i n  t h i s  

drainage E45ppb.Au7 

Some prospecting was done i n  the  areas of anomaly H and G .  

Floa t  scree +ram quartz ve in ing higher up on the  slope is bel ieved 

t o  be the  source for these anomalies. Minor rock sampling and s i l t  

sampling was done along the  North Dibble Faul t ,  just to t he  no r th  

ctf t he  g r i d  area, but no p o t e n t i a l  m inera l i za t ion  was located. 
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Only  minor  z o n e s  of b a r r e n  q u a r t z  v e i n i n g  w e r e  d i s c o v e r e d  w i t h  t h e  

h i g h e s t  s a m p l e  c o n t a i n i n g  65 ppb.Au. 

w 

A VLF s u r v e y  w a s  c a r r i e d  o u t  over t h e  main g r i d  area, be tween 

6+OOE and  7+50W. No a n o m a l i e s  w e r e  1ocated.Csee a t t a c h e d  

G e o p h y s i c a l  r e p o r t  3. 

__________--_---__------ C 2 J  D i b b l e  F a u l t s  on r i d g e :  C5ee a t t a c h e d  p l a t e  #I1 

T h r e e  s o i l  s a m p l e s  w e r e  t a k e n  on t h e  Nor th  F a u l t  CBI and  1 1  

s a m p l e s  w e r e  t a k e n  on t h e  S o u t h  F a u l t  C A I  b u t  n o  s i g n i f i c a n t  

Au Ag a n o m a l i e s  w e r e  d e t e c t e d .  [ h i g h e s t  s a m p l e  c o n t a i n e d  14ppb.Aul 

------------------- C31 Box Gossan A r e a  [see f i g .  # 4 and  5 and p l a t e  # 2, 3, and  4 7  

Some rock and s o i l  s a m p l i n g  w a s  c o n d u c t e d  over t h e  Box g o s s a n  

i o n e  C O + W S  OEI t o  d e t e r m i n e  Au Ag Pb Zn v a l u e s .  Au Ag r e s u l t s  

w e r e  r a t h e r  l o w  Ca maximum of 0.7 ppm A g  and  2 ppb.Au o c c u r r e d  

i n  r o c k ,  and  2 ppm Ag and  46 ppb Au i n  s o i l  s a m p l e s  t a k e n  over t h i s  

zone] .  Pb/Zn v a l u e s  i n  b o t h  s o i l s  a n d  r o c k s  w e r e  a n o m a l o u s l y  h i g h .  

T r e n c h i n g  and  VLF t e s t i n g  h a v e  i n d i c a t e d  t h a t  t h i s  g o s s a n  z o n e  of 

q u a r t z  w i t h  d i s s e m i n a t e d  p y r i t e  is c u t  o f f  t o  t h e  n o r t h  by  a NW/SE 

trending +ault. Au v a l u e s  in rRCk s a m p l e s  f r o m  the t r e n c h  w e r e  

weak ly  anomalous  n e a r  t h i s  f a u l t  C22-46 ppb.AuJ: o t h e r  anomalous  

e l e m e n t s  nea r  t h e  f a u l t  i n c l u d e  Ag Pb Hg minor Ba and  a minor  

d e p l e t i o n  of F l u o r i n e .  P e t r o g r a p h i c  w o r k  h a s  d e t e r m i n e d  t h a t  t h e  

f i n e  g r a i n e d  s i l i c a  w i t h  t h e  a p p e a r a n c e  of  c h a l c e d o n y  is a c t u a l l y  

r e c r y s t a l i z e d  d e t r i t a l  q u a r t z .  

‘Ig 

A z o n e  of r e c r y s t a l i z e d  q u a r t z  w a s  l o c a t e d  be tween l i n e  4 and 

5, about 450 m. S.W. of  the above gossan zone, where a previous 

so i l  s a m p l e  r e t u r n e d  870 ppb.Au. The z o n e  of a l t e r a t i o n  is similar  w 
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to the gossan zone mentioned above . A rock sample returned 80 
'113 

ppb=Au. 

Minor prospecting and sampling was done in the area of several 

adits 250 m. N.E. of the Gossan zone. Silica alteration and 

brecciation appear t o  be local [less than 25m. in diameter]. Rock 

samples EG3 and EG4, taken at the most easterly adit,were 

geochemically high in Pb and Zn but low in Au and Ag [maximum of 

12ppb.Aul. The westerly Adit has been sampled previously and is 

very pyritic f>50ppm,Ag, 2400ppm.C~ and 385ppb.A~ across lm.1. 

Examination of old field notes from a local VLF survey done by 

Armstrong in 1981 did not indicate any crossover anomalies here. 

A number of Pb/Zn soil anomalies in the box area, without 

coincident Au/Ag were rock sampled t o  determine Pb/Zn values in 

'II' the underlying pyrrhotitic black argillites. Average values in 

samples EG17 to E627 were anomalous in Pb C90ppm.3 and Zn 

C149ppm. 1 

---__-__--------- C 4 3  Victor A r e a :  

Work here was restricted to a brief examination of the old 

workings and the sampling of an old trench approximately 150 m. 

N1N.W. across the creek f r o m  the lower adit. The upper two adits 

are in good condition and the vein appears to be strong with 

evidence of production having accured in the middle adit. The 

portal of the lower adit is in a talus slope and is extensively 

collapsed. Sampling of the above mentioned trench returned 

W 
27 ppb.Au, 0.9 ppm.Ag; 25 ppm.Cu; 185 ppm.Pb; and 146 ppm.Zn. 



i 
F 

9 

__________--------_---------------- C 5 1  Gossan on Horseshoe Creek Faul t :  fsee p l a t e  # 11 
W 

A gossan weathered zone containing l imon i te  weathered quartn- 

s e r i c i t e  sch is t  w i t h  minor quartz ve in ing was discovered on the  

south s ide  of "V ic tor  H i l l " ,  along the  t race  of t he  Horseshoe 

Creek Faul t .  T h i s  zone was sampled a t  three loca t ions  along a 

250m. s t r ike- length but  no s i g n i f i c a n t  values i n  any metal were 

detected. Two samples were anomalous i n  Barium. 

c o ~ c ~ y s r p ~ s _ q ~ D _ R E c p ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
C 1 3  Although the i n t i a l  ob jec t ive  of  l oca t i ng  a h igh  grade 

sulphide vein of s i g n i f i c a n t  s i z e  i n  the  Dibble area was no t  

achieved [negative VLF survey3 , a number o f  r e l a t i v e l y  strong 

quartz veins w i t h  widths of 0.5 t o  l m .  and grades of  0.03 to 0.15 

oz./t. Csu have been located. The 1986 w o r k  should be fol lowed up 

by a trenching program t o  es tab l i sh  grades below the  weathered 

surface and determine actual s t r ike- lengths i n  covered extensions. 

O f  r e a l  s ign i f i cance i s  the  ve in above Ad i t  #2 which has been 

traced f o r  over 50 m. along s t r i k e ,  i s  open i n  both d i rec t i ons  and 

appears to increase in grade w i t h  depth.EO.27 oz./t.Au in Adit #23. 

A surface grab sample taken i n  t h i s  area, west of  Ad i t  #2, by R. 

W 

Babcock i n  1980 returned 0.47 oz./t.Au and 23.6 oz./t.Ag. 

Although the  f l u i d  i nc lus ion  study suggests a metamorphic 

o r i g i n  f o r  these veins, the  presence of  abundant apple-green 

s e r i c i t e  enveloping these veins may suggest a p a r t i a l  hydrothermal 

inf luence. The s ign i f icance o f  a number o f  diabase dykes, anomalous 

i n  copper, located along the r idge-top t o  the  nor th  should be 

investigated. 
w 

C21 Anomalous A u  associated w i th  disseminated p y r i t e  i n  
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stockwork quarztz-f looded veinlets, located around an old adit at 

the east end of the Dibble area, is interesting as this zone is 
U 

located adjacent to the major E/W Dibble Fault. Some VLF and 

prospecting should be done along the fault zone in this area. 

C 3 3  Weakly anomalous Au fig Pb Zn mineralization is associated 

with the Box Gossan. The area of quartz alteration and 

disseminated pyritiration appears to be partially 

strata-controlled by the porous quartzitic host rock , and by the 
adjacent faulting. Further work should be done along this fault at 

fault intersections where m o r e  fracturing and brecciation may have 

occured. It is possible to explain the mineralization on the Box 

Gossan by the metamorphic remobilization of anomalous metals from 

local pyrrhotite rich black argillites within the Aldridge 

W Formation. 

141 Some consideration should be given to a re-evaluation of 

the Victor Vein. A recommendation of further underground drifting 

and drilling was made in a report on the Victor by George L. Mill 

CP.Eng.1 in 1968, This  w a 5  supported by A r m s t r o n g s  recommendations 

in 1980. 

C51 Elsewhere minor work that was done on a gossan on 

Horseshoe Crk., just south of "Victor Hill", and on a ridge south 

of Horseshoe Crk.,cut by the Dibble faults, indicate that traces 

of mineralization are present along fault zones. Areas along 

faults cutting incompetant host rocks, or areas of fault 

in 

in 

ter 

tru 
V 

as of 

,150 b 

potential in 

e targets of 
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t 

i 
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GEOLOGY: E. Olfei-t 18.25days x 200/clay 
P. Klittchuk 3.25days x 250/day 

GEOPHYSICS: A. O'Hara 9days x 298.64/day 
GEOCHEMISTRY: Sample shipping 

94 Au + ICP analysis at 12.02/sampie 
ENG./SUPERVISION: E. Babcock 7.5days x 200/day 
HELICOPTER: 
FIELD-SUPPORT-COSTS: food, mote1,ect. 
VEHICLE: 
MISC: Telephone, maps, 

3825 * iS0. 
875.00 

2,687.76 
54. S f  

1129.75 
1500 . 00 
1608. 00 
848.84 
362.50 

------- 85.0G 

GEOLOGY: E.Olfert Sdays x 200/day 

GEOCHEMISTRY: Sample Shipping 
B.Price lday x 322 

44 Au qeochem at 4.53/sample 
2 Ge and Ga at 13.QQ/sample 
35 ICP Analysis at 7.40/sample 
5 F and Hq at 8.00/sample 
3 Au/Aq assays at 12.75/sample 

ENG. /SUPERVISION: G. Babcock 7. Sdays at 200/day 
TRENCH I NG: 
FLIUD-INCLUSION STUDY: 
VEH I CLE : 
FIELD-SUPPORT COST: Food, motel 
AIRFARE: 2 x 301.40 Van. /Cranbrook return 
HELICOPTER: 
REPORT WRITING: 
TELEPHONE: 
MISC: TELEX,ECT. 

1800.00 
322 . 00 
26.70 

199.25 
26.00 

259.00 
40.00 
38. 25 

1500.00 
812.24 

343 I 50 

602.80 
1253.33 
1250.00 
-343.40 

11 15. 50 %7;L 

405.73 pdd ( 0 - m  
P 

&:QO 

TOTAL EXPENDITURES 

TOTAL EXPENDITURES 

TClTAL EXPENDITURES 

MAY 1st to SEPT 15th LZ. 976.42 

SEPT 16th to DEC 15th 

MAY 1st to DEC. 15th 

m, 403.70 

Resppcf;f ul 1y submi tJed 

Consulting $ieoloqist 
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I ERNEST GEORGE OLFERT, of the City of VANCOUVER, Of  the province of 

BRITISH COLUMBIA, do hereby cer t i fy :  ’ 

1. 

2. 

3. 

4. 

5. 

T h a t  I reside a t  3020 Fraser S t ree t ,  Vancouver, B.C. 

That I am registered as-a  Professional Geologist i n  good standing 
in  the Province of Alberta. 

That I have completed an Honours B.Sc. degree in Geology a t  the 
University of Calgary i n  1970. 

That I have been actively employed as a Geologist i n  the mining 
industry since graduation. 

I am a fellow member of the Geological Association of Canada. 
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GEOCHEMICAL ICP fiNeLVSIS 

.500 6RAN SANPLE IS DIGESTED YlTH 3ML 3-1-2 HCL-HN03-H20 A T  95 DE6. C FOR ONE HOUH AND IS DILUTED TO 10 NL Y lTH MATER. 
THIS LEACH IS PARTIAL FOR lN.FE.CA.P.CR.MG.BA.TI.R.AL.YA.K.Y.SI.ZR.CE.SN.V.NB ANI) I d .  
- SANPLE TYPE: SOlLSlSlLTS PZ-ROCKS AUt ANALYSIS B Y  AA F R M  10 6RAN SANPLE. 

AU DETECTION L I M I T  BY ICP IS 3 PPN. 

Dt'tltl fd'CEIVED: JUNE 20 I986 DATF REPORT MAILED: 26F6 ASSnYER. L.+. . .DEAN TOYE. CERTIFIED B.C. ASbAYEH. 

F 81 B SILVER F I L E  # 06-1094 FAGE- 1 
0 

I 

SANPLEl l o  Cu Pb In Ag N i  Co Mn Fe As U Au Th Sr Cd Sb 81 V t i  P La Cr Ng Ba T i  B A I  Na K Y Aul 
PPN ppn ppn PPI PPI PPN PPI( PPN x PPI PPN PPN PPI PPN PPN ppn PPN PPM x I PPN PPH x PPN x PPI 1 t t PPN PPB 

1*OOS 2+WM 2 I3  16 72 a 3  30 25 856 3.79 I6  5 ND 1 12 I 2 2 20 .I8 -09 21 12 .42 290 .04 4 1.59 .01 .oe 1 1 7 t  J) ;bb/e 

Ot25S 2+5W 1 8 10 80 .4  1 2  I4 173 3.55 10 5 ND 4 11 I 3 2 22 .I5 .Ob 25 I1  .32 245 .04 3 1.33 .01 .08 1 1 5 j  
BOt25N of I 19 14 48 .2 8 5 829 1.69 2 5 ID 2 8 1 2 4 27 .07 .25 9 9 . I 1  43 .I5 2 4.17 -04 .02 4 
80*10N 0+25€ I I6 I1 54 . I  10 9 2055 2.36 2 5 NO 3 6 I 2 2 29 .07 .34 7 10 .I2 61 .I7 4 5.07 .04 .03 1 

2 1  S O I L S  
O*nS 2*00Y I 14 9 88 .6 21 10 189 2.62 2 5 I D  5 10 1 3 2 26 .IO . I 8  1 1  10 -22 172 . I5  6 4.13 .03 .05 

EOt2ON 01% 
AOS o€ 
AO+XS M 
AO*BN Of 
AON &WE 

1 8 11 75 . I  38 7 409 2.99 3 5 NO 2 6 I 2 2 44 
1 I7 18 142 . I  23 I4 1675 4.20 I1 5 NO 3 9 1 4 2 23 
I I1 30 68 .2 34 I 3  223 4.01 9 5 NII 4 7 I 2 2 34 
1 I6 41 95 . I  28 22 2599 3.80 15 5 ND 4 9 I 3 2 I4 
1 I6 48 175 .I 30 11 681 4.71 10 5 ND 4 10 I 4 2 35 

.04 

. I 3  

.I3 

.I4 

. I8  

.09 

.IO 

.IO 

.07 

.09 

17 44 

20 33 
I6 10 
18 20 

ia 1 4  
* 2 8  
e 2 1  
.51 
.I6 
.so 

153 .07 4 1.51 
209 .03 2 1.60 
97 .Oh 6 2.77 
128 .02 2 .99 
219 .07 7 2.85 

158 .03 3 1.75 
107 .05 7 2.27 
96 .03 5 2.46 
128 .03 5 1.69 
99 .03 I4 2.33 

' 02 
.01 
.02 
.01 
.02 

.01 

.01 

.01 

.01 

.01 

.05 

.07 

.Oh 

.07 

.07 

.09 

.08 

.IO 

.08 
a12 

A0+25N OtNL 
a o m  01% 

11012511 O*W 
AOt25S O+W 

A0*5W ON 

I 23 15 111 .4 47 I6 757 3.84 15 5 ND 5 7 I 2 3 24 
1 15 34 70 .4 35 13 244 4.b4 8 5 No 4 6 1 2 4 43 
I 29 54 71 .4  37 Ib 674 5.79 23 5 ND 5 7 2 8 4 37 
I I I  32 128 . 3  24 10 520 3.31 9 5 ND 3 6 I 2 3 26 
2 31 55 55 .3 46 18 287 5.92 17 5 ND 5 7 I 5 5 35 

* 10 
.09 
a 2 0  
.09 
* I f  

.05 

.07 

.OB 

.10 

.05 

25 19 
20 39 
25 29 
21 19 
20 36 

a 3 0  
.48 
.70 
.42 
.41 

A0125E ON 
A O ~  ON 
ET I 
ET 2 
ET 3 

I IS 24 117 .I 25 I I  1563 3.54 I I  5 nn 4 9 I 4 2 27 
1 10 23 60 .2 27 9 291 3.49 12 5 ND 4 7 I 3 4 27 
1 19 7 34 - 1  12 6 447 1.70 2 5 ID 1 9 I 2 6 1 1  
I 22 32 56 . I  14 7 608 1.62 3 I4 ND I 24 1 2 6 8 
1 19 I6 47 .I 13 6 533 1.72 3 I4 ID 3 12 I 2 5 7 

. I5  

.I6 

.22 

.40 

.38 

.05 

.07 

.07 

.09 
a 0 8  

19 20 
19 26 
20 10 
14 I 1  
17 7 

.36 

.33 

.62 
* 87 
.97 

219 .01 6 1.69 
75 .01 6 1.38 
270 .02 3 .8b 
411 .01 2 1.19 
190 .01 3 1.13 

.01 
s 01 
.01 
$01 
.01 

.IO 
,I2 
a10 
.05 
.07 

ET 4 2 208 26 84 9.4 17 19 737 3.05 20 15 I D  2 17 1 63 6 8 .73 .09 13 7 -50 134 .01 4 .77 .01 .07 I 715 [ O,&C/c 
ET 5 I 32 15 40 1.0 17 I t  525 3.47 23 5 ND 6 10 I 2 2 9 .27 .05 1B 8 .52 143 .01 2 -67 .01 .08 I 29 ' 
ET 6 2 55 9 41 . I  15 12 1078 2.57 13 5 ND 2 6 I 2 4 8 .28 .Oh 16 7 .46 174 .01 2 l.68 .01 .07 1 3 1 @.hQccl. 
ET 7 1 104 107 127 . I  27 28 2207 4.48 I6 5 ND 3 I8 1 2 2 45 -60 . I1 26 21 2.61 238 .09 6 2.49 .01 .OB 1 1) 
STD ~ ~ 0 . 5  20 58 41 130 7.0 65 28 1165 3.94 37 18 7 32 48 17 it, 21 61 .a . i t  39 57 .BE 176 .OB 39 1.73 .oe .io 13 510 
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Y Au8 
P P I  PPB 

1 4560 
1 22500 

I 

( 

( 

( 
I I8600 
I 435 
1 65 

Pb In Ag NI Co I n  Fe As 
PPI ppn PPR PPI PPI w n  2 PPI 

3 289 507.6 ' I 1  5 78 1.00 1058 
2 119 4 8 O . h J  4 . I 36 .65  992  
4 I 4  5.4 9 9 138 1.87 15 
3 75 8.8 I 1  18 113 2.47 42 
4 27 4.3 9 10 281 2.25 I2 

2 336 398.1" 10 4 67 1.52 1297 
2 16 3.0 9 13 68 1.72 I4  
2 6 9.5 4 3 57 .48 11 
2 I6 .I 5 2 70 .56 3 
2 1 1.0 4 1 42 .50 2 

2 10 .2 14 61 1.54 2 
3 541 332.2 ' 5 60 1.16 706 
4 37 6.0 13 I4  156 2.43 21 
2 45 1.9 15 24 143 2.57 7 
2 7 .3  9 3 I16 - 9 3  3 

U Au Th Sr Cd Sb 81 V Ca P La Cr I g  81 
PPI PPR ppfi PPR PPI ppn PPI PPI x I PPI PPI I ppn 

Ti B AI 
x ppn x 

Na R 
1 1  

5 5 3 4 6 4 1 2 J ; J Z  I .Oh .03 4 7 .Oh 68 
5 9 I 2 13 4841 33 1 .03  .01 2 4 .01 17 
5 ND 2 2 I 31 2 I .02 -01 7 4 .02 18 
5 ND 2 2 I 123 2 1 .01 .02 8 6 .04 28 
5 NO 2 6 1 25 2 2 -18 .02 6 3 . I 3  49 

S 32 1 5 15 7O8lJ  83 1 .03 - 0 1  2 6 .Oh 183 
5 NO 1 3 I 19 2 I .08 .05 3 I .07 64 
5 I D  I I I 54 2 I .02 .01 7 5 . I 3  21 
5 NO 1 2 1 2 6 3 -05 .03 5 4 .64 13 
5 ND I 2 I 5 2 I '01 .01 10 5 .02 13 

5 ND 2 2 1 2 3 4 .02 .01 4 12 .62 13 
5 3 5 5 5 27OZJ 64 2 .05 .03 I2 5 .02 36 
5 I D  3 3 1 66 2 2 .02 .02 8 6 .07 29 
5 IID 6 3 I 25 2 3 .05 .04 17 5 .22 39 
5 I D  2 2 1 4 2 I .02 .02 4 9 .05 13 

.01 2 .I9 

.01 2 .Oh 
-01 3 . I 2  
.01 2 . I 3  
.01 2 .I8 

.01 .09 

.01 .03 

.05 .04 

.01 .05 

.02 .08 

EO1 ? 2847 
E02 2 4121 
E03 2 30 
EO4 I 119 
€OS I 31 

E06 J 2937 
E07 1 29 
E08 I 40 
E09 1 7  
EO10 4 9  

EO1 1 2 21 
E012 2 5035 
E013 2 127 
€014 3 60 
€015 I 13 

EO16 2 9  

..-I i EO18 2 3  
EO19 I I1  
EO20 2 9 0  

i .I ,,E017 1 7  
1 -  

.01 3 .08 

.01 2 .I9 

.01 3 . I 6  

.01 2 .45 

.01 2 .09 

.01 .05 

.01 .Ob 

.01 .03 

.01 .03 

.01 .02 

.01 2 .58 

.01 3 .20 

.01 2 $20 

.01 4 .43  

.01 2 . I 3  

.01 -03 

.02 .IO 
-03 .Oh 
.01 . I 2  
.02 .04 

2 13 . 4  9 4 118 1.42 5 
2 10 .I 8 5 108 1.18 17 

19 114 . I  46 35 1074 8.15 7 
4 20 .2 11 7 I69  1.93 5 
2 40 1.7 17 I4 245 2.76 28 

5 ND I 2 1 2 2 2 .01 .02 3 b ,05 53 
5 ND 2 4 I 2 2 3 .Oh .03 2 4 .02 56 
5 ND 1 37 I 2 2 76 1.85 . I 4  I6 14 2.89 68 
5 I O  b 2 I 6 2 2 -02 .01 21 3 .05 65 
5 #D 7 5 1 26 2 3 .07 .04 21 4 .09 48 

5 NO 8 5 1 7 3 3 .07 .03 21 3 .30 42 
5 WD I 2 I 92 2 1 .02 .01 2 4 .03 23 
5 ID 6 39 1 2 2 4 .02 -03 I2 5 .22 1720 
5 I D  I 132 I 2 2 3 .01 .01 4 3 .04 1267 
5 ID 2 6 1 3 2 3 .03 .02 8 4 .03 150 

.01 2 .09 

.01 2 .IS 

. l e  3 2.59 

.01 5 .23 

.01 b .29 

.01 4 .38 

.01 3 .IO 

.01 3 .56 

.01 3 .27 

.01 5 . I 9  

.01 .03 

.OI .oa 

.03 .03 

.02 .IO 
a 0 2  . I 2  

.02 . I 3  
-01 .Ob 
.02 .I1 
-03 -02 
.04 .04 

EO21 2 25 
E022 I 99 
E023 2 20 
€024 2 121 
€025 I 24 

SID CllU-O.5 21 59 

6 39 .5 20 14 300 3.37 22 
37 48 4.9 9 7 137 1.64 36 

2 14 .I I5 9 55 1.76 5 
8 7 .I 19 29 75 1.18 5 
5 22 . I  14 9 163 1.80 5 

38 133 7.0 69 30 1230 3.96 40 19 8 34 50 I8 15 21 63 .48 . I1  37 60 .88 184 .09 39 1.73 .08 .I1 
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SAWLEI l o  Cu Pb I n  Ag N i  CD I n  Fe As U Au Th Sr Cd Sb Bi V Cil P La Cr I 9  Ea T i  8 AI Na K Y Aut 
ppn PPn PPI wn PPI ppn PPI PPI I ppn PPI ppn PPI PPI ppn PPI ppn PPH z z PPI PPI 1 PPI z ppn 1 z z PPI PPB 

1 

( 7 otton O ~ ~ O S  .- I 13 43 267 . 3  si 13  2007 2.57 io 5 ND 3 1 3  I 2 2 30 . i t  .37 9 22 .IS 223 .13 2 3.86 .02 .ob I 

o a o n  ot9os i 7 344 556 .5 19 13 623 3.35 17 5 ND 5 12 1 2 3 35 . i b  . I 2  i i  24 .z E24 .o9 5 2.56 .02 .oe 1 1 1  

OtOOE Ot7OS - 1 12 68 244 .2 32 I4 895 2.58 7 5 ND 5 13 1 2 4 30 .I4 .20 7 I7 ,24 344 .13 4 3.56 .02 .06 I 1'. ( 

OtlOY Ot9OS - 1 8 915 338 .6 17 E 253 4.33 25 5 WD 4 12 I 4 3 36 .OB .I5 13 18 . I 6  1030 .04 3 1.92 .01 .Ob 1 5 , 
4tBOY 4tWS 2 51 180 314 .2 42 26 2146 4.31 41 5 NU 9 I4 I 2 3 22 . I 3  .08 26 17 .58 325 .04 2 2.13 .01 .I2 1 6 

Ot2W 0490s 1 12 2114 247 2.0 6 6 202 5.75 68 5 ND 5 34 I 18 2 26 .04 . I 8  6 I 1  .07 705 .01 4 1.17 .OB .OS 1 101 

0+1OE OtPOS 1 12 1541 373 .5 21 10 E27 6.80 57 5 NO 6 32 1 8 5 50 .09 . I8  11 15 . I 8  1193 .01 4 1.51 .05 .OB 2 9 sSl&$. 
M20E Ot9OS I 14 931 432 .9 23 12 336 6.23 44 5 ND 8 20 1 7 5 41 .07 . I 3  12 16 .24 798 .03 3 1.85 .03 .OB 1 2 
0460s O*OOE- 1 13 45 196 .2 33 I 1  2724 2.26 8 5 ND 4 12 I 2 2 28 . I2  .22 B 23 .22 256 .I5 2 3.57 .03 .Ob I I 
OtbOS O I l O E  - 1 11 57 354 . 3  31 12 907 2.40 4 5 I D  5 13 1 2 2 28 .I5 .21 8 17 .34 377 . I 3  2 3.26 .03 .06 1 1 

OtbOS Ot2OL . 1 18 E5 263 .2 36 12 ME 2.90 E 5 I D  6 I1 1 2 4 26 . I6  .07 27 37 .79 340 .03 2 1.74 .01 .07 I 1 , 
0160s 0*30€* I 25 119 236 .4 34 13 347 3.1E 15 5 ND 6 9 I 2 3 24 .OB .04 26 29 .72 396 .03 2 1.81 .01 .07 1 8 
Ot8OS OtW 1 10 162 U6 .7 26 12 805 2.41 I1 5 I D  4 10 I 2 2 27 .12 .21 I1 16 .27 501 .I1 2 2.85 .02 .05 I I 

Ot96 OtooE: - 1 16 1023 501 1.3 15 E E56 7.68 46 5 I D  4 41 1 16 5 26 .IO .21 E 9 .IO loll .01 2 1.09 .OS .66 1 46 
01805 OtOOE- 1 I9 552 341 .3 46 11 126 4.4E 42 5 YD 8 10 1 9 2 19 .03 .OE 26 I8 .27 397 .01 2 1.70 .01 .Oh 1 2 ( 

OtPOS Ot4W 1 I4 131 295 .2 29 12 55E 2.80 12 5 I 5 10 1 2 3 24 -09 .12 18 24 a 5 0  332 .Oh 4 2.02 G O 1  SO5 1 4,. < 

c 

c 

( 

c 

c 

a-i 2 84 54 124 .I 275 59 4370 12.72 14 5 ID 3 23 1 6 8 102 2 7  .I5 7 123 .46 1457 .01 3 .90 .01 .Ob 1 3 ViC?dR 1 D&C 
STD CIAU-O.5 20 59 42 135 7.0 73 30 1185 3.97 38 20 E 33 4E 17 16 20 60 .48 .11 36 60 .BB 181 .01 37 1.68 .Oh .I1 13 500 (5Li;j) 

( 

< 
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GEOCHEMICAL I C P  ANALYSIS 

.500 6 R I  SAHPLE I S  DIGESTED YllH 3HL 3-1-2 HCL-HNO3-H2O AT 95 DE& C FOR ONE HOUR AND IS DILUTED TO 10 HL Y l T H  YATER. 
THIS LEACH IS PARTIAL FOR HN.FE.CA.P.CR.HG.BA.Tl.8.AL.NA.K.~.Sl.ZR.CE.SN,~.N8 AND TI\. 
- S I P L E  TYPE: P I  ROCKS PZ SOILS -EO MESH (Ult RNALYSIS BY AA FROM 10 6RAM SAMPLE. 

AU DEILCTlOW L I H l T  BY ICP IS 3 PPA. 

DATE RECEIVED: JUNE 12 1966 DATE REPORT MAILED: CULL/ 17 ASSAYER. /d+.DEAN TOYE. CERTIF IED B.C. ASSAYER. J /  F 81 B SILVER FILE # €36-0978 PAGE 1 

SAWLEt  No Cu Pb In &J NI Co An Fe As U Au Th Sr Cd Sb Bi V Ca P La Cr Mq 8, Ti B A I  Na K Y Aut 
PPH PPH Ppn PPI PPH PPH PPH PPM I ppn PPH PPH PPI PPH PPH PPH PPH PPH ’I t p p n  PPI x PPI I PPI I x x PPH PPB 

E6 1 
‘--E6 2 

E6 3 
E 6 4  
E6 5 

1 12 6 10 .1 11 4 
1 174 1954 52 20.7 4 8 
1 10 239 282 . 3  10 5 
5 18 171 1099 . 3  26 20 
1 6 132 103 .1 9 4 

157 1.41 
33 .78 
56 1.91 

105 4.15 
41 1.05 

8 5 ND 6 4 I 2  3 2 
171 5 ND 12 10 1 13 2 1 
34 5 N D  5 1 4  1 2  2 2 
30 5 N D  5 6 2 3 2 4 
6 5 N D  5 2 5  1 2  2 2 

. 02 

.04 

.01 

.01 

.01 

-02  26 7 .04 47 
.OS 15 2 .01 13 
.01 13 5 .01 422 
.01 3 7 .22 125 
.01 14 2 .02 1268 

.01 5 .31 

.01 3 . l e  

.01 4 .21 

.01 6 .36 

.01 2 .20 

.03 

.12 

.04 
-05 
.04 

.I2 1 

.01 1 

.Ob 1 

.08 1 

.Ob 1 

8:) 12 

E6 6 
E6 7 
E6 8 
E6 9 
E6 10 

E6 11 
E6 12 
E6 13 
E6 14 
E6 15 

1 9 211 117 .I 12 3 
1 4 74 198 .l 9 5 
1 6 137 389 . I  9 3 
I 3 16 222 . I  8 4 
1 4 114 68 .3  12 6 

1 12 920 1359 .5 8 4 
1 8 140 95 .2 5 2 
1 4 134 23 .I 2 1 
1 4 70 102 .1 I1 7 
1 4 1 1 2 0 . 1  7 2 

53 1.07 
115 1.27 
49 1.19 
85 1.21 
63 1.49 

62 1.51 
54 .80 
22 .70 
61 1.64 
50 1.14 

6 5 N D  6 2 8  1 2  2 3 
5 5 N D  6 1 4  1 2  2 2 
4 5 ND 6 9 2 2 2 2 
3 5 ND 8 9 1 2  2 2 
7 5 HD 7 7 1 5  2 2 

2 5 N D 1 0 3 6  3 2 2 3 
4 5 N D ~ 5 4 1  1 4  3 2 

11 5 N D  5 1 0  1 2  2 1 
7 5 N D  7 2 6  1 2  2 4 

10 5 N D  7 5 1 2  2 2 

.02 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

.Ol 

.01 

.01 15 4 . .07 1425 
-01  16 4 .03 765 
.01 15 5 .02 641 
.02 17 4 .02 801 
.01 20 4 .01 153 

.01 18 6 .07 766 

.01 14 4 .01 1938 
,01 10 3 .01 415 
.01 11 8 .OE 1444 
.OI 20 3 .ai 3211 

.01 2 .24 

.Ol 2 . I 8  

.01 3 .I7 

.01 3 .20 

.01 2 .13 

.01 5 .28 

.01 2 .13 

.01 3 .12 
.01 3 .27 
.01 2 .19 

.04 

.05 

.05 

.04 

.09 

.08 1 

.05 1 

.os 1 

.Ob 1 

.01 1 

.I1 2 

.02 1 

.02 1 

.04 1 

.07 1 

.01 1 

.I6 1 

.17 1 

.18 1 

.20 1 

Ax  I 4.2 

1 l l  

.03 
- .05 

.I1 

.07 

.04 

.05 

.01 

.01 

.01 

.02 

1 ’  
1 

E 6  16 
E6 17 
E6 18 
E6 19 
E6 20 

1 4 1504 19 .7 3 2 
1 16 42 125 .2 16 8 
1 20 46 143 .2  24 10 
1 14 81 155 .2  19 7 
1 14 104 136 .3  17 6 

28 .5E 
284 3.41 
278 3.85 
224 3.96 
208 3.66 

2 5 N D  4 5 8  1 2  2 3 
3 5 N D I 4  8 1 2  2 9 

15 5 N D 1 2  9 1 2  2 9 
I1 5 NO 15 9 1 2 3 10 
4 5 I D 1 1 2 6  1 2  2 9  

.01 

.03 
.Ob 
.03 
.18 

.01 10 9 .04 1231 

.02 35 13 -85 258 

.03 31 14 .96 236 

.OS 43 17 .97 311 

.10 41 13 .90 273 

.01 2 .I7 
.01 3 1.65 
.01 5 1.77 
.01 3 -1.86 
.01 4 1.78 

1 19 79 82 ,4 12 6 135 3.91 6 5 ND 13 9 1 2 2 10 .02 .03 39 15 .75 241 .01 3 1.66 .01 .le 1 1 i ’a ’ fL*  

1 20 112 95 .I 10 6 185 3.9E 8 5 ND 15 7 1 2 2 10 .02 .03 43 17 .78 211 .01 2 1.74 .01 .20 I 2 t k g  
I 20 28 76 e 2  7 5 193 4.26 8 5 ND 14 7 1 2 2 IO -02 -03 40 18 -85 158 .01 2 1.83 -01 .17 I 1 Gec,c_ ,+,- ~ 

2 16 122 83 a 3  11 3 143 4-04 13 5 ND 11 9 1 2 2 12 -01 -03 43 16 -71 368 e 0 1  5 1-68 ’03 .35 t 1 a li 

( 

i 
E6 21 
E6 22 
E6 23 
E6 24 
E6 25 3 40 263 77 .6 18 5 95 3.33 22 5 ND 10 14 1 3 2 7 .03 .03 25 10 .57 767 .01 2 1.13 .02 .18 1 3 I 

I E6 26 1 30 49 102 .3  29 10 789 3.25 7 5 ND 10 5 1 2 2 5 .02 .02 22 10 .54 64 .01 3 1.12 .01 .I4 1 1 , 
E6 27 1 69 71 574 .3  403 36 952 6.82 64 5 ND 2 17 1 2 2 177 .20 .I2 14 613 4.03 57 .05 4 2.90 .01 .04 1 1,’ 

STD C/llu-0.5 20 60 41 133 7.2 72 29 1144 3.93 41 20 8 33 48 I6 15 20 58 ,48 .lo 36 3 .E6 182 -08 35 1.71 .Ob .I1 12 480 
E6 28 1 7 143 3 .7 23 13 104 2.30 16 5 ND 2 9 1 2 2 2 .03 .01 7 8 -04 45 S O 1  4 -13 .Ob 603 1 2 $c,f (dQU’J& 

b 



6UXE ANALYTICAL LA6CRATORIES LTD. 852 E. M S T  IN66 ST. VANCOUVER B. C. V6A 1R6 PHONE 255-3158 DATA L I N E  251-1011  

GEOCHEMXCAL X C P  ANALYSIS 

,500 6RM SAMPLE IS D16ESTED YITH 3NL 3-1-2 HCL-HU03-H20 111 95 DES. C FOR ONE HOUR AND IS DILUTED TO 10 ML Y ITH HATER. 
THIS LEACH IS PARTIAL FOR ~ . F E . C A . P . C R . N 6 . B A . T I . B . Y . I . K . Y . S I . Z R . C E . S Y ~ V . I ~  AND TA. AU DETECTION L I M I T  BY ICP IS J PPN. - SWLE TYPE: ROCK CHIPS Aut AWALVSlS BY AA FROM 10 6RY MNPLE. - .  

DATE RECEIVED: OCT 1 1986 DATE REPORT MAILED: &f-$)$$ ASSAYEH. d*. .DEAN TOYE. CERTIFIED B.C. ASSAYEH. 

F & B SILVER F I L E  # 86-1982 PAGE 2 

W L E 4  Na Cu Pb 2n NI Co Nn Fe Ar U Au Th 6r Cd Sb 81 V Ch P La Cr tlg Ba Ti B A 1  Ya K Y Aut 
PPR PP(( PPI PPN P P I  PPI( PM PPN x PPR PM PPI ppn PPI PPN PPN PPI PPM x x PPN PM x PPN x PPM x I x PPI PPB 

v-4 2 n 185 
-c 6-1 I 5 205 

6-2 I 3 22 
6-3 I 4 5 9  
6-4 1 11 96 

I46 .9 16 I! 
IS .s 4 3 
3 . 2  7 4 
47 8 2  3 2 

156 . 3  E 6 

534 3.58 14 S ID 1 8 1 26 2 2 .I9 ,096 
41 l .B 12 5 I D  4 16 I 2 2 2 .01 ,022 
S6 1.16 20 5 ID 3 10 1 2 2 3 .01 ,071 
ZS 1.67 B S ID 1 I4 1 2 2 IS .02 .lo8 
44 4.00 27 S ID 1 24 1 2 2 IS .02 ,099 

23 2.89 2S S ID 4 21 1 7 2 E .01 . O M  
10 1.12 11 5 I D  5 56 I 2 3 2 -01 .OR 
SO 2.45 I9 5 ID 3 49 I 2 2 9 .03 ,100 
113 5.95 28 5 NO S I9 1 2 2 19 .02 .IO8 
120 3.97 16 5 W I 1  3 I 2 2 E .02 .OS1 

2 3  
I 1  3 
11 3 
9 1  
2 4  

6 5  
7 2  
3 3  
16 4 
37 9 

.26 

.01 

.01 

.OI 
IO2 

-02 
.01 
* 02 
.04 
, I6  

39 .01 ’ 2 . I 2  
SSO .01 2 .I7 
236 .01 3 . I 3  
397 .01 2 .22 
115 .01 3 .22 

778 .01 3 .38 
, 624 -01 2 ,IS 
374 e o 1  I e 3 3  
491 .01 2 .44 
170 .01 2 .S4 

.02 
a 0 8  
.w 
.o% 
.IO 

a 0 5  
.06 
. I 1  
.06 
*os 

.04 
06 

.os 

.os 

.os 

*os 
.01 
.os 
.09 . I4 

6 3  I I5 2277 
6-6 1 E 1385 
6-7 1 4 175 
6-E 1 10 61 
6-9 I 15 99 

151 1.7 4 3 
40 2.3 1 1 
E1 .3 10 s 

185 . I  40 12 
416 .2 26 15 

6-10 2 10 173 
6-11 I 9 le 
6-12 I 10 2s 
STD c/nu4 21 59 40 

216 . I  17 10 
79 . 3  18 9 
93 . I  le 7 

131 6.9 69 29 

110 2.90 17 5 ID 9 3 1 2 2 6 .02 .020 
IS4 2.99 9 5 HD E 4 I 2 2 11 .03 .021 

994 3.96 S0 22 7 33 47 17 IS 22 62 .4E .09E 
238 2.98 E 5 ID 12 4 1 2 2 8 e04 ,029 

31 9 
23 13 
33 12 
n 57 

.B 

.E1 

.79 

.E8 

126 .01 4 .63  
231 .01 3 1.30 
105 -01 3 1.43 
174 .66 35 1.73 

.04 
‘ 03 
I O 1  
.Ob 

.I2 

.I1 

.I6 
a 13 

1 
I 
1 

12 



ACHE ANALYTICAL LABORATORIES LTD. MTE RECEIVED OCT 1 1986 
e52 E. HASTINGS, VANCOUVER B.C. 
mi: (604)zs3-3158 CCMPUTER L I N E e s i - 1 0 1 1  DATE REPORTS WILED - w+ 

W G E O C H E M X C f i L  cSSScSV C E R T X F I C C S T E  

s l y l p ~ ~  TYPE : SOIL - DRIED a i  60  DE^ c. . -80 IESH. 
&11 - 10 M,lSNITED, HOT WA RE6IL LEEED. NIX UTRKTION, M M Y S I S .  

6w%YEI? _-__ &+--DEAN TOYE . CERTIFIED B.C. ASSAYER 

F & B SILVER FILE# 86-2982 PAGE# 1 

SAMPLE Auf  
OPb 

1 
1 

13 
1 
1 

1 1 
1 
2 

1 
3 
& 

1 
1 

s 4 
10 

6 



PHONE 253-31s DATA LINE 2 5 1 - 1 0 1 1  . n U c r ’ . ‘  lIcm CW(ILYT1CAL LABOR&TORIES LTD. 852 E.HASTINGS ST.V&NCOUVER B.C. V6A LRC, 
. .  

G E O C H E M X C f i L  I C P  A N A L Y S I S  

I 26 23 . I  Sl 22 1492 S.41 29 S ND 2 1s 1 2 1 S7 .66 ,094 I6  29 1.09 175 .OS 6 1.48 .01 .17 1 

1 2s 18 2L .l I4  8 134 2.M 9 S I 0  1 7 I 2 2 20 .IO ,013 S 12 ,I6 U .o( 6 2.76 .02 ,011 I 

2 24 2s S4 . I  SI 11 12s 5 . 9  I1 5 w) 2 S 1 2 2 40 .M .041 14 43 2.47 I9 .OS 6 2.64 ,01 .U 1 

2 s n y . I  4s 21 si1 6.27 n s nn I 4 I 2 2 26 .02 ,OM q 21 .a 12 .OI J 1.21 ,OI .12 I 

2 44 59 12 .S 25 I1 1oQ 5.10 22 S I1D I 5 1 2 2 36 409 .oSe 9 27 .SO 100 -01 4 2.24 e 0 1  .LO I 

I 9 e u , I  7 6 S I I  2 . ~ 1  4 s ID I s I 2 2 ia ,OA .042 is e .IS 59 .os 3 .69 .OI .07 I 
I 2s 7 s . I  12 e 157 3.27 e s NO 2 4 1 3 2 17 .os ,049 17 7 .a 49 .oz s .78 .OI .01 I 
I Io 12 66 . I  14 IS 2239 3.04 s s YD I 5 I 2 2 21 .os ,067 18 10 .a 189 .02 3 1.u .01 .os 1 

2 in 17 bz .i IS 14 2027 2.77 14 7 ID I IO I 2 2 12 .(Q .w ie IO .TO w .02 2 1.m .01 .07 I 
3 27 I 7  74 . I  IS 13 3097 2.09 6 5 NO 1 7 I 2 2 19 -09 .on 20 12 .S6 208 ‘02 4 1.26 .01 .OB I 

en, 2 30 11 49 .I IS IS 762 3.20 13 S 0 4 9 1 2 2 1s .BO ,062 19 11 1.U 135 .01 7 1.09 -01 .LO 1 
om c 21 n u 127 6.9 u n m s.n xi ie 7 32 M 17 14 19 60 A ,101 ss s .MI 171 .o% u r.n .01 .12 13 

1 



f 

CICME ANALYTICAL LABORATORIES LTD. 852 €.HASTINGS ST.VhNCOUVER B.C.  V4A 1R6 PHONE 253-3158 DATA LINE 251-1011 

GEOCHEMICAL X C P  f i N C t L V S X S  

.SO0 6RAH SAMPLE IS D16ESTED WITH 3HL 3-1-2 HCL-HN03-HZO 1\T 95 DE6. C FOR ONE HOUR AND IS DILUTED TO 10 H l  N ITH MATER. 
THIS LEACH IS PARTIAL FOR HN.FE.CII.P.CR.H6.BA.Tl.B.Al.NA.K.Y.SI.~R.CE.SN.V.NB AND TA. 
- SAHPLE TYPE: PULP 

AU DETECTION LlHIT BY ICP IS 3 PPH. 

DATE RECEIVED: OCT 1986 DFITE HEFORT’ MQILED: 0.96 /$6 ASSAYER. A . 4 . .  DEAN TOYE. CERTIFIED B. c. ASSQYEH. 

F & B SILVER FILE # 86-2982 FRGE 1 

SAMPLE# Ho Cu Pb In A9 N i  Co Rn Fe As U Au Th Sr Cd Sb Bi V C i  P La Cr H9 Bs T i  8 I1 Na K Y 
PPR PPH PPH PPH PPH PPH PPR PPH 2 PPI( PPR PPI! PPI( PPH PPR PPR PPN PPH I I PPN PPH I PPH 2 PPN x 2 x PPI 

c 50E otoos 
C’50E Ot25S 
C 50E Ot50S 
C JOE 01755 
C JOE 1400s 

C JOE 1425s 
C SOE 1450s 
C 50E 1475s 
C SOE 2tOOS 
C 50E 2,255 

2 23 8 64 .1 24 21 1035 5.72 41 5 I D  7 1 1 2 2 32 .09 .094 
1 22 8 52 .2 9 5 235 1.93 5 5 ND 1 S 1 2 2 24 .OS ,050 
I io  e 37 . I  5 3 85 1.45 s s ND 3 3 i z 2 14 .oz .OM 
1 i e  11 37 .I 17  12 i i s s  2.23 7 5 ND z 3 1 2 2 14 .oi ,044 
i 13 8 7e . 3  20 io 714 3.10 13 5 ND 2 i 2 3 23 .oe .loa 

1 19 e 72 . i  9 e 2338 2.33 4 5 WD 1 6 i 2 2 22 .os ,067 

1 e io 57 .i 7 6 1213 1.88 3 5 WD t 3 I 2 z 27 .it .OM 
i 29 . so  .I 26 12 i s a 4 . 1 ~  8 s ND 1 3 1 2 2 2e .os .047 

I 

1 14 10 68 .2 8 6 673 2.21 5 5 HD 1 4, 1 2 2 22 .04 .076 

1 4 7 40 .1 10 6 300 3.38 2 5 ND 1 4, 1 2 2 24 .OS ,062 

22 17 
21 11 
23 6 
22 19 
11 20 

ie 11 
12 10 
1s 10 

4 17 
3 17 

2.28 
.55 
-26 
6 10 
.23 

. ze 

.27 

.33 

.14 
* 20 

119 
87 
50 
53 

178 

169 
62 

154 
57 

121 

.01 
*os 
.01 
.01 
.Ob 

.04 

.os 

.06 

.01 
eo1 

2 2.31 .01 
s 1.28 .oi 
2 1.08 .oi 

e 1.82 .oi 
6 .57 .01 

4 1.23 .01 
3 1.59 .01 
1 .87 .01 
5 1.21 .01 
9 1.43 .01 

.OB 

.07 

.06 

.Ob 

.09 

. oe 

.07 

.oe 

.08 

.I2 



/ 

3fiWLt 1rPE : VU?.' 

ho - jif i l tDAR1' &E€ ET& DI6ESTION. COU! VAPOUR REDUCTION AA M Y S I S .  A+--- U t t - w  i O Y t  . CERTIFIED B.C. ASSAYER 

- .L5 6H. NaDH FVSION. SF",C!F!C 10N ELECTRODE W Y S I S .  

PI:::: t i  Y t t- 

F e( E3 SlLVER F1Lt# EJO-2c'€32 F' 

ASSAY CERTIFIC-Tc 

1.00 6P.M SAWLE IS Dl6ESTED WITH 5OHL OF 3-1-2 OF HCL-HN03-HZO AT 95 DE6. C FOR ONE HOUR. 
AND IS DILUTED TO IOOK YITH WATER. DETECTION FOR BASE I'lETllL IS .Olf. 
- SAHPLE T Y P E h R O C K g I P S  A U t  10 6RAH RE6ULAk ASSAY 

U 

ASSAYER: , d'.'&p. DEAN TOY E. CERT I F I ED B. C. fiSSAYER. 

V 

F & B SILVER FILE # 86-3380 

SAMFLE# e3 A U  
OZ/T OZ/T 

E-42 
E-47 
E- 1 0 0  

SWLE IYPE : PULP 
Sa k be - . 5  6H. HM3 & HF DISESTIOW IN TELFON BOHBf W H I T E  F W E  M #&LYSIS. 

t-h!=Jki I'tr _ _  _ _  DEAN TUYE . CERTIFIED B . C .  ASSAYER 

F tk B SILVER FILE# 86-1094 R 

SkMPLE Ga 
opm 

14 
I 

Ge 
PPm 

1 
3 

F A G E #  1 

F A G E  1 

PACE# 1 
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LLOYD GEOPHYSICS MUTED 

7170 - 625 H O W  STREET VANCOUVER, B.C. V6C 2T6 (604) 688-5813 

July 31, 1986 
JOHN UOYD 
MOWYSICAL ENQWER 

DELIVERED BY HAND 

Mr. G. Babcock 
7249 Elmhurst Drive 
Vancouver, B.C. 

Dear Mr. Babcock: 

RE: DIBBLE PROPERTY, CRANBROOK, B.C. 

This 'letter will summarize the results of a VLF-EM 
survey carried out by our company on your DIBBLE property near 
Cranbrook, B.C. from June 11 to 18, 1986. 

The VLF Method 

This method uses the transmitted signal from U.S. naval 
installations in various parts of the world as the primary source 
field. The induced currents from the primary field produce a 
secondary magnetic field which can be detected at the earth's surface. 
The VLF-EM16 unit measures the vertical component of the secondary 
magnetic field, referred to as the IN-PHASE measurement and the 
phase difference between the primary field and the secondary field 
generated by the conductor. 
OUT of PHASE or QUADRATURE measurement. 

This measurement is referred to as the 

The inflexion point separating the positive and negative 
peaks, where the field strength is a maximum, indicates the presence 
of a conductor. 

VLF-EM16 Fieldwork 

The work was carried out from a tent camp set up on the 
property between June 11 and 18, 1986, under good weather conditions.~ 

The Cutler, Maine transmitting station, which operates 
at a frequency of 17.8 khz was chosen as the primary field, because 
of its good signal to noise ratio and its E-W orientation direction. 
As a result of station shutdown for maintenance, 2 lines had to be 
surveyed using the Annapolis, Maryland station. 

CONSULTING AND CONTRACTING SERVICES IN MINING AND ENGINEERING GEOPHYSICS 



L .  

The EM16 measurements were made over the silver 
geochemistry grid. 
at 25 m station intervals, with an average slope correction applied 
to the whole grid rather than individual station slope corrections. 
Most of the data was recorded facing North along the survey lines. 
Where line flagging was poor, readings were recorded facing South 
and polarity was reve'rsedwhen results were plotted. 

Readings of IN-PHASE and QUADRATURE were made 
" 

VLF-EM16 Results 

A l l  data was plotted as profiles. No distinct cross- 
overs were Observed, indicating the absence of conductors. 

A NE trend of "highs", correlates with those from 
previous work, and are probably geological in origin but not 
indicative of a conductor. 

Lines 6+OOE, 4+00E, l+OOW, 3+50W and 4+00W were extended 
to approximately 5+00S in order to ascertain the presence of any 
fault zones. Cross-overs on lines 4+00W, 4+50W and 1+OOS about 
4+00S are gradual and not distinct. No cross-overs occur at a 
similar position on lines 6+00E and 4+50E. 
gradual cross-overs are not indicative of faulting. 

It is concluded that these 

All geochemistry anomalies were surveyed using the EM16 
and the results indicate the absence of any conductors. The Box base- 
line survey produced a Quadrature cross-over at 0+75S and this 
correlates well with the geological indications of a fault. 

In conclusion, the --EM16 did not indicate the presence 
of any significant conductors. Whilst this does not rule out the 
presence of any mineable silver veins, it strongly suggests that 
VLF-EM is of little help and should be discontinued as an exploration 
tool at this time. 

V 

Yours very truly,  

LLOYD GEOPHYSICS LIMITED 

JL: lm ohn Lloyd, P. Eng. 

/a\ LLOYD GEOPHYSICS ~ T C D  



REPORT on the BOX CLAIM 
June 10, 1986 

Three days (June 7-9, 1986) were spent examining the Box claim located i n  the  
Kootenay Ranges of the Rocky Mountains, on the nor th  side of Horseshoe Creek, 
22 miles NE of Cranbrook, B.C. 

Rocks exposed on the north side of Horseshoe Creek on the Box claim a r e  meta- 
sediments of the Precambrian Aldr idge  and Creston Formations. An east-west f a u l t  
(hereaf te r  referred t o  a s  the Box Faul t )  occurring immediately north of the heli-pad 
( located on Crown Grant Lot 5814 a t  an approximate elevation of 5850 fee t )  
separates  Middle Aldridge l i t h o l o g i e s  t o  the south from Upper Aldridge and Creston 
rocks t o  the north. Pb-Zn s o i l  geochem anomalies occur i n  both Upper and Middle 
Aldridge rocks; one small Pb anomaly occurs i n  the Creston Formation i n  the  NE 
portion of the claim. The s i g n i f i c a n t  Au s o i l  and rock geochem anomalies a r e  
r e s t r i c t e d  t o  the Middle Aldridge Formation. 

Soil  and Rock Geochemistry 

In t roduc t i on 

w The steep mountain slopes on which the s o i l  geochem anomalies occur are well 
suited t o  evaluation by s o i l  geochemistry. There a r e  few i r r e g u l a r i t i e s  i n  the  
slope t o  complicate any metal dispersion pat tern and, above about 4500 f e e t  
there  appears t o  be l i t t l e  g lac ia l  o r  t a l u s  overburden so bedrock above this 
elevat ion i s  almost everywhere close t o  surface. The anomalies thus have proximal 
bedrock sources. 

Regionally the Aldridge Formation h a s  f a i r l y  low background leve ls  of Pb and Z n ;  
threshold values for  Pb a r e  around 25 ppm and f o r  Zn about 150 ppm. "Signif icant"  
anomalies m i g h t  be considered 100+ ppm Pb and 300 o r  350+ ppm Zn.  Us ing  such 
guidel ines ,  some of the Pb-Zn anomalies on the Box claim are  quite h i g h  and 
would r a t e  well when considering the entire Aldridge basin. However Cominco Ltd .  
has recent ly  evaluated comparable-looking geochem anomalies without discovering 
economic mineralization. 

Copper i n  the Aldridge i s  a l so  low, w i t h  i solated occurrences of minor mineralization 
associated w i t h  gabbro  or d ior i te  composition s i l l s  and dikes. None of these 
occurrences has proved economic. Background C u  values a r e  higher i n  the Upper 

U Aldridge and Creston Formations t h a n  i n  the Middle Aldridge. Copper-silver 



mineralization i s  mined from Creston Formation-equivalent rocks a t  Spar Lake i n  
the U.S.A. and s imilar  b u t  lower grade mineralization i s  known i n  places i n  the  
Creston Formation i n  Canada. This Cu-Ag associat ion i n  the Creston Formation 
may account f o r  some of the Cu-Ag anomalies seen i n  the Box claim geochem. 

S i l v e r  may be related t o  Cu  i n  a few iso la ted  s i t u a t i o n s  b u t  i s  more frequent ly  
associated w i t h  both Pb and A u .  

Pb-Zn Geochemistry 

A number of areas  of anomalous Pb-Zn-(Ag) s o i l  geochem occur on the Box claim. 
The source of th i s  mineralization appears twofold. One source i s  probably elevated 
Pb-Zn values i n  dark blue-graylblack laminated p y r i t i c  a r g i l l i t e s  or mudstones 
o f  the  upper Middle Aldridge Formation. T h i s  l i thology may represent a sub-basin 
of r e s t r i c t e d  sedimentation w i t h i n  the main Aldridge depositional basin where 
base metals achieved a l o c a l l y  elevated leve l .  Pb-Zn r a t i o s  here a r e  "normal" 
w i t h  h i g h  Pb and Zn values occurring together.  

Regionally w i t h i n  the  Aldridge Formation, dark mudstones s imilar  t o  those on the Box 
claim a r e  known t o  be geochemically anomalous b u t  apparently have not produced 
economic concentrations of base metals. C h i p  samples taken o f  the  dark, p y r i t i c  
mudstones w i t h i n  one of the Box claim anomalies should establish whether these 
rocks a r e  anomalous. 

" ~ y '  

The second' source of Pb-Zn-(Ag) anomalies i s  minor occurrences of PbS (and 
presumably ZnS, although none was recognized) associated w i t h  a1 te ra t ion  zones. 
These a l t e r a t i o n  zones are prominent a t  several places on the claim and a r e  
characterized by brecciat ion,  quartz  v e i n i n g  and s i l i c i f i c a t i o n .  Small (0.5 - 2 m m )  
cubes of pyr i te  occur i n  the  a l t e r a t i o n  zones w i t h  the concentration of pyr i te  
varying markedly from l e s s  than 1% t o  an estimated 30% i n  small patches. 
Typically most of the pyrite i s  oxid ized  i n  the outer  few cm. of surface outcrops. 

The base metal mineralization evident i n  outcrop i s  quite minor b u t  the very 
close cor re la t ion  between Pb-Zn s o i l  geochem anomalies and observed mineralization 
i s  proof t h a t  th i s  a l terat ion-associated mineralization i s  responsible f o r  some 
of the anomalies. 

South of the Box Fault there i s  a very close correlation between a l t e r a t i o n  zones 
and  Pb-Zn anomalies and between laminated p y r i t i c  black mudstones and Pb-Zn anomalies. 
North of the Box Fault ,  weaker Pb-Zn anomalies occur i n  Upper A l d r i d g e  mudstones V 



P.3 

and the  m i n e r a l i z a t i o n  occurs e i t h e r  as e leva ted  values i n  otherwise normal 

Upper A ld r i dge  rocks o r  as concent ra t ions  o f  Pb and Zn i n  sandy rock u n i t s  

w i t h  s t rong  hemat i t i c  weathering. These rocks were seen o n l y  i n  t a l u s  b u t  

samples were c o l l e c t e d  f o r  ana lys i s  t o  reso lve  t h i s  problem. 

Gold Geochemistry 

Anomalous go ld  geochemistry i s  r e l a t e d  t o  t h e  pyr i te -bear ing ,  s i l i c i f i e d  a l t e r a t i o n  

zones which occur on the  claim. There doesn ' t  appear t o  be an area w i t h i n  any 

a l t e r a t i o n  zone where h igher  Au values e x i s t ;  t he  few h igher  Au values i n d i c a t e d  b y  

the  geochemistry done t o  date a re  sporadic.  A d d i t i o n a l  rock ch ip  samples taken 

o f  t h e  two nor thern  a l t e r a t i o n  zones should he lp  t o  show i f  any zone o f  h igher  

grade Au e x i s t s .  

Discuss ion 

The s i l i c i f i e d  a l t e r a t i o n  zones which c o n t a i n  e leva ted  Au and base metal  values 
appear t o  be c o n t r o l l e d  by bo th  s t r a t i g r a p h y  and s t ruc tu re .  I n  the  v i c i n i t y  o f  t h e  

he l i -pad and immediately t o  the  east,  a l t e r a t i o n  zones a re  developed on t h e  south 

s ide  o f  t h e  i n f e r r e d  Box Fau l t .  D i f f e r e n t  l i t h o l o g i e s  across the  f a u l t  and an E-W 
l i n e a r  detected by a previous VLF survey h e l p  t o  subs tan t ia te  the  presence o f  t he  

f a u l t .  Immediately below the  he l i -pad the  a l t e r a t i o n  zone d ies  ou t  i n t o  lenses 

of a l t e r a t i o n  ma te r ia l  t h a t  p a r a l l e l  bedding. Fur ther  downhi l l ,  below the  he l i -pad 

and s l i g h t l y  t o  the  west, a lower  a l t e r a t i o n  zone i s  developed w i t h i n  a package 

o f  medium t h i c k  s i l t s t o n e  u n i t s  which a re  under la in  and o v e r l a i n  by laminated 
mudstones. The t h i c k e r  s i l t s t o n e s  would be more b r i t t l e  du r ing  deformat ion and, 

h igher  p o r o s i t y  due t o  b r e c c i a t i o n  o r  j u s t  due t o  the  coarser nature o f  t he  sediments 

cou ld  be responsib le  f o r  development o f  t h i s  a l t e r a t i o n  zone. 

The base metal  m i n e r a l i z a t i o n  w i t h i n  t h e  a l t e r a t i o n  zones may be due t o  sweat ing 

o u t  o f  Pb-Zn-Ag from the  p y r i t i c  dark  laminated mudstones which c o r r e l a t e  w i t h  

some o f  the  geochem anomalies. This  exp la ins  t h e  c lose  s p a t i a l  r e l a t i o n s h i p  o f  
t he  anomalous "unal tered"  mudstones and t h e  anomalous s i l i c i f i e d  a l t e r a t i o n  zones. 

The h igh  s i l i c a  nature o f  the a l t e r a t i o n  zones g ives  them a weather ing- res is tan t  

charac ter  and i t  i s  u n l i k e l y  t h a t  unexposed areas o f  a l t e r a t i o n  are present.  

One except ion  could be along Horseshoe Creek where E-W f a u l t i n g  i s  a l s o  present  

b u t  overburden covers the  bedrock. w 
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Recommendations " 
A reasonably thorough evaluation of the Box claim has been made w i t h  the 
s o i l  and rock geochem done t o  date.  Because the area i s  so well sui ted t o  
evaluation w i t h  s o i l  geochem, f u r t h e r  exploration o f  the claim i s  not recommended, 
pending results of the rock and s o i l  samples col lected d u r i n g  this visit.  

Knowledge gained from exploration of the Box claim should be used t o  evaluate  
s i m i l a r  geologic s i t u a t i o n s  i n  the imnediate v ic in i ty .  Structural  and s t r a t i g r a p h i c  
control f o r  the  Au-bearing a l t e r a t i o n  zones i s  evident on the Box claim and a 
s imi la r  s i t u a t i o n ,  perhaps w i t h  more favourable host rocks o r  a proximal f e l s i c  
in t rus ion ,  could lead t o  economic mineralization. Cretaceous age syeni te  and 
quartz monzonite in t rus ive  stocks a s  well a s  f e l s i c  dikes do occur i n  the  Rocky 
Mountains north of the Box claim. 

Peter K1 ewc h u k 
Geol ogi st 
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M i n e r a l i z a t i o n  on the  D.V. Proper ty  occurs a t  the  Dibble,  Box, and V i c t o r  

areas. Only the  Box and V i c t o r  areas have been v i s i t e d  by me. 

Dibble:  S u l f i d e  and go ld  m i n e r a l i z a t i o n  i n  narrow quar tz  veins, o r i en ted  

approx. E-W. One ve in  w i t h  good values was mined and hand sor ted  i n  
the  pas t  b u t  t h i s  ve in  does n o t  c a r r y  t o  depth, according t o  lower  

workings; p o s s i b l y  the  quar tz  ve ins occur i n  an en echelon manner. 

The area occurs i n  a b lock  bounded by 2 E-W f a u l t s ,  the  D ibb le  Creek 

f a u l t  and a s p l a y ( ? )  t o  the nor th .  The quar tz  veins are approx. p a r a l l e l  

i n  a t t i t u d e  t o  the  f a u l t s  and may be re la ted .  

f 

.ulrrr 

Box: Gold i n  s i l i c i f i e d  a l t e r a t i o n  zones which seems t o  be c o n t r o l l e d  by s t r u c t u r e  

(a long a f a u l t )  and s t ra t i g raphy .  A l t e r a t i o n  zones extend away from the  

f a u l t  zone , apparent ly  a long p r e f f e r e d  s t r a t a .  Anomalous Pb-Zn-Ag 

geochemistry i s  r e l a t e d  t o  1. Metal-enr iched a r g i l l i t e s  o f  t he  Upper 

A ld r i dge  Formation. 

be a product  o f  1. 
2. Minor Pb-Zn f r a c t u r e  m ine ra l i za t i on ,  which may 

V i c t o r :  Quar tz  ve in  i n  a N-S f a u l t .  The f a u l t  zone pinches and swe l ls  and 

the  quar tz  ve in  i s  v a r i a b l y  developed w i t h i n  the f a u l t  zone. S u l f i d e s  

occur as narrow s t r i n g e r s  and i s o l a t e d  pods i n  the quar tz  w i t h  an 

apparent e r r a t i c  d i s t r i b u t i o n .  There may be some l i t h o l o g i c  c o n t r o l  ; 
the  rocks exposed i n  outcrop on sur face are  o f  d i f f e r e n t  l i t h o l o g y  than 
most o f  what i s  i n  the  dumps (green s i l t i t e s  on surface, lavender /bu f f  

s i l t i t e s  i n  dumps). McMechan pu ts  these rocks i n  a lower Creston u n i t .  

The Upper Pond Vein occurs about 2000m t o  the  east, i n  the  upper 

Creston u n i t .  The Horseshoe Creek f a u l t  i s  a few meters t o  the east,  w i t h  

lower  Creston on the  eas t  s ide  o f  the  f a u l t .  The Upper Pond Vein 

may be r e l a t e d  t o  the  Horseshoe Creek f a u l t ;  o ther  smal ler  quar tz  

ve ins occur nearby. 

The known m i n e r a l i z a t i o n  on t he  D.V. P roper ty  appears t o  be f a u l t - r e l a t e d .  These 

f a u l t s  a re  most ly  young, i ncu r red  du r ing  fo rmat ion  of the Rocky Mountains. 

Y 



As such, t h e y  a r e  a p r o d u c t  o f  b r i t t l e  de format ion  a t  r e l a t i v e l y  sha low l e v e l s  i n  

t h e  c r u s t  and a r e  n o t  assoc ia ted  w i t h  s i g n i f i c a n t  r e g i o n a l  metamorph sm. The 

D i b b l e  Creek f a u l t  i s  b e l i e v e d  t o  be a r e a c t i v a t e d ,  o l d e r ,  p o s s i b l y  bas in -  

c o n t r o l  l i n g  Precambrian f a u l t  ( n o t e s  accompanying McMechan's map). 

b++ 

Source o f  M i n e r a l i z a t i o n  

From what I have seen so f a r ,  I f e e l  t h a t  t h e  m i n e r a l i z a t i o n  i s  f a i r l y  l o c a l l y -  

der ived ,  meaning t h a t  i t  comes f rom t h e  ad jacent  h o s t  sediments w i t h  compara t ive ly  

l i t t l e  t r a n s p o r t ,  say l e s s  than 2 km. Local  i n t r u s i o n s  assoc ia ted  w i t h  t h e  

de format ion  t h a t  produced t h e  f a u l t i n g  (young Cretaceous age i n t r u s i o n s  a r e  

known t o  occur  n o t  f a r  t o  t h e  n o r t h  and may a l s o  occur  on o r  near  t h e  D.V. 

P r o p e r t y  a t  depth)  c o u l d  a c t  as a heat/energy source t o  push hydrothermal 

s o l u t i o n s  th rough t h e  sedimentary rocks,  l e a c h i n g  meta ls  t h a t  occur  i n  v e r y  

minor  amounts. These meta ls  a r e  l a t e r  p r e c i p i t a t e d ,  a long w i t h  quar tz ,  i n  

t h e  ve ins .  

I f  t h i s  i s  t h e  case, then l i t h o l o g y  cou ld  be i m p o r t a n t  t o  b o t h  

1. Source o f  meta ls .  C e r t a i n  beds would have more m e t a l s  than o t h e r s  (eg. 

w anomalous a r g i l l i t e s  on t h e  Box c l a i m )  

2. S i t e  o f  p r e c i p i t a t i o n  o f  t h e  metals.  Once t h e  meta ls  a r e  leached and 

i n  s o l u t i o n  then c o n d i t i o n s  must change aga in  f o r  t h e  meta ls  t o  be 

p r e c i p i t a t e d .  T h i s  cou ld  be p h y s i c a l l s t r u c t u r a l ,  f o r  example t h e  open 

space o f  a f a u l t  c o u l d  p r o v i d e  reduced pressure,  caus ing p r e c i p i t a t i o n .  
\ 

O r  i t  could be chemical ,  w i t h  c e r t a i n  rocks hav ing  a chemis t ry  b e t t e r  s u i t e d  

t o  p r e c i p i t a t i o n  o f  t h e  meta ls .  

The c h a r a c t e r  o f  t h e  D.V. m i n e r a l i z a t i o n  f i t s  w i t h  a l o c a l  sedimentary r o c k  

source f o r  t h e  meta ls .  The assemblage i s  Cu-Ag-Au-Pb-Zn. The Creston Format ion 

has r e l a t i v e l y  h i g h  background Cu and Ag; Au i n  t h e  r e g i o n a l  p l a c e r s  (Wi ldhorse, 

Perry ,  Moyie d ra inages)  appears t o  come f rom Upper A ld r idge-Cres ton  s t r a t i g r a p h y ,  

p r o b a b l y  as o r i g i n a l  v e r y  f i n e  g r a i n e d  Au d isseminated i n  t h e  sediments. 

on l y  very sma 

may r e s u l t  i n  

c o n s i d e r a b l e  meta l  f r o m  t h e  sediments, and t h i s  c o u l d  be 

1 depos i ts .  I f  t h i s  i s  t h e  case, then g e t t  

a more a p p r e c i a b l e  c o n c e n t r a t i o n  o f  m e t a l s  

Probably  t h e  l e v e l  o f  metamorphism i n  t h e  area i s  n o t  h i g h  enough t o  leach 
t h e  reason f o r  seeing 

ng c l o s e r  t o  an i n t r u s i o n  



W 
Direction of Future Exploration 

w 

Immediate o r  short  term 

BOX Trench the gossan near the helipad. Assuming the mineralization i s  f au l t -  
control led,  trenching would expose the f a u l t  and show i f  be t t e r  Au  values 
were present close t o  the f a u l t  plane. 

DIBBLE Trenching of the be t t e r  anomalies t o  see i f  grades, widths, improve 
t o  depth. I have not seen t h i s  property. 

VICTOR Try t o  es tab l i sh  whether a trench o r  tunnel was developed along the 
vein north of the 3 known ad i t s .  There i s  a caved i n  trench of some type 
extending from the end of the road t o  the portal of the lowest a d i t  - 
was th i s  developed along the vein? If so,  and i f  some values were present 
(values a re  poor in the lower a d i t )  then the depth extension of 
the vein i n  th i s  area could be explored by diamond d r i l l i n g  angle 
holes eastward from a lower elevation. I t  may be necessary t o  trench 
these old near-surface workings t o  establish whether the vein occurs 
there  and t o  see i f  any metal values a re  present. 

c, Longe r term 

Bet ter  geological control i s  needed t o  r e l a t e  the d i f f e ren t  areas of mineralization 
on the  D . V .  Property. Detailed mapping should look a t  the l i tho logic  var ia t ions 
of the Creston and Upper Aldridge Formations, with a view t o  understanding 
both the source of the metals and the s i t e s  of precipi ta t ion of the metals. 
This would in turn lead t o  exploration ta rge ts .  

f i z ,  2ZL-4 

Peter Klewchuk 
Geologis t  
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E l e v e n  samples f r o m  t h e  D.V. p r o p e r t y  were examined i n  t h i n  

sec t i on  w i t h  two su lph ide  r i c h  samples (DZ and V1) be ing  examined 

i n  r e f l e c t e d  l i g h t ;  po l i shed  p l a t e s  of  the  samples were examined 

f o r  f l u i d  i n c l u s i o n s  and a l i m i t e d  number o f  h o m o g e n i s a t i o n  

temperatures obtained. 

The h o s t  rocks a re  q u a r t z i t e ,  s i l t s t o n e  and a r g i l l i t e  comprised 

m a i n l y  o f  qua r t z  w i t h  subord ina te  fe ldspar .  The rocks have been 

metamorphosed t o  t h e  lower  greenschis t  fac ies w i t h  t h e  development 

o f  a1 i gned s e r i  c i t e .  

The rocks are  c u t  by qua r t z  ve ins showing tex tu res  i n d i c a t i v e  o f  

e a r l y  stage d i l a t a n t  growth fo l lowed by s t rong deformat ion and 

f r a c t u r i n g .  L a t e r  s t a g e  q u a r t z ,  a l b i t e ,  s u l p h i d e s  and r a r e  

carbonate i n f i l l  t h e  f rac tu res .  

M i n e r a l i s a t i o n  i s  most s t r o n g l y  developed i n  Sample D2 c o n s i s t i n g  

o f  abundant a c a n t h i t e  a f t e r  a r g e n t i t e  along w i t h  c h a l c o p y r i t e  and 

gold. Sulphides i n  o t h e r  samples inc lude e a r l y  p y r i t e  and an 

assemblage o f  s p h a l e r i t e ,  galena and p y r i t e  w i t h i n  l a t e r  stage 

f rac tu res .  

The s t rong deformat ion has destroyed most f l u i d  i nc lus ions .  

However a l a r g e  pr imary i n c l u s i o n  i n  l a t e  stage quar t z  assoc iated 

w i t h  t h e  m i n e r a l i s a t i o n  showed i n d i c a t i o n s  o f  a h igh  gas content  

and entrapment a t  h i g h  pressures, but decep i ta ted  p r i o r  t o  

homogenisation. Secondary i n c l u s i o n s  i n  l a t e  s tage quar tz  

homogenised a t  240 t o  25OoC but  are l i k e l y  t o  post  da te  
m i  nera l  i sat  ion. 

The v e i n  tex tu res ,  s t y l e  o f  m i n e r a l i s a t i o n  and f l u i d  i n c l u s i o n s  

a r e  a l l  t y p i c a l  o f  metamorphic qua r t z  veins, and no i n d i c a t i o n s  o f  

an epi thermal event a re  present.  
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INTRODUCTION 

I f 

A s u i t e  o f  e l e v e n  samples f rom t h e  D.V. p r o p e r t y ,  s o u t h - e a s t  

B r i t i s h  Columbia were submi t ted f o r  pe t rograph ic  and f l u i d  

i n c l u s i o n  study i n  l a t e  October 1986 by E. O l f e r t .  

The samples are of  quar tz  ve ins  and host rock;  t h e  l a t t e r  a re  

pre-Cambrian quar t z i t es ,  a r g i l l i t e s  and s i l t s t o n e s  o f  t h e  A ld r i dge  

and Creston Formation which were metamorphosed t o  t h e  lower  green 

s c h i s t  f a c i e s  du r ing  t h e  Cretaceous. The A ld r idge  Formation i s  

h o s t  t o  t h e  S u l l i v a n  s t r a t i f o r m  Pb-Zn mine loca ted  approx imate ly  

20 m i l e s  t o  t h e  north-west.  

The o b j e c t  o f  t he  study i s  t o  determine the  na ture  o f  ve in ing,  t o  

e s t a b l i s h  i f  i t  i s  e p i t h e r m a l  o r  t h e  r e s u l t  o f  l a t e  s t a g e  

r e m o b i l i s a t i o n  poss ib l y  r e l a t e d  t o  metamorphism. 
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2 .Q LITHOLOGIES 

2.1 Host Rocks 

Only hos t  rocks f rom t h e  Box Areas are  inc luded i n  t h e  sample 

s u i t e ;  a l though insheared s l i v e r s  o f  country rock a r e  present 

w i t h i n  ve ins f rom t h e  o t h e r  areas. 

The rocks a re  f i n e  gra ined sediments ranging i n  g r a i n  s i z e  f rom 

a r g i l l i t e  t o  f i n e  gra ined sandstone. Quar tz  i s  t h e  dominant c l a s t  

t y p e  w i t h  subord inate p lag ioc lase ,  minor d e t r i t a l  mica and r a r e  

t o u r m a l i n e  and z i r c o n .  The r o c k s  have undergone l o w  g rade  

metamorphism w i t h  a l b i t i s a t i o n  o f  tho p l a g i o c l a s e  and t h e  

development o f  s e r i c i t e ,  which prov ides an i n c i p i e n t  metamorphic 

f a b r i c  t o  t h e  rocks,  i n  a d d i t i o n  the re  i s  some r e c r y s t a l l i s a t i o n  

o f  quartz.  M inera ls  i n d i c a t i v e  o f  metamorphic f a c i e s  a re  absent, 

however McMehan and P r i c e  (1982) regard the rocks o f  t h e  area t o  

be a t  t h e  lower boundary o f  t h e  greenschist  fac ies  on t h e  bas is  o f  

t he  degree o f  s e r i c i t e  c r y s t a l l i n i t y .  

Insheared country  rock fragments a re  s i m i l a r  i n  nature,  a l though 

they are  more s e r i c i t e  r i c h  than the  rocks from t h e  Box Area. 

2 -2 Veins 

The veins cons is t  o f  quar tz  w i th  sulphides, minor a l b i t e ,  

carbonate and s e r i c i t e .  They a l s o  conta in  insheared s l i v e r s  o f  

country rock. 

The e a r l i e s t  g e n e r a t i o n  o f  q u a r t z  occurs  e i t h e r  a s  i r r e g u l a r  

shaped coarse g ra ins  o r  e longate p a r a l l e l  g ra ins  i n d i c a t i v e  o f  

d i l a t a n t  growth. Associated w i t h  t h i s  quar tz  a re  cubic  p y r i t e  

g ra ins  and enc losed w i th in  some o f  t h e  quartz  gra ins  a r e  c louds o f  

f i n e  gra ined s e r i c i t e .  Th is  quar tz  has undergone in tense  

de format ion  w i t h  t h e  development o f  undulose e x t i n c t i o n ,  se r ra ted  

g r a i n  boundaries, r e c r y s t a l l i s a t i o n  t o  f i n e r  g ra ined quar t z  a long 

i 
* s  
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g r a i n  boundar ies o r  shears and t h e  development o f  Boehm lamal lae .  

The p y r i t e  g r a i n s  a r e  s h a t t e r e d  and some have pressure  s o l u t i o n  

shadows o f  quar tz .  

A n o t h e r  r e s u l t  o f  t h e  deformat ion i s  t h e  i n s h e a r i n g  o f  c o u n t r y  

rock,  a l t h o u g h  some p ieces  a r e  growth c e n t r e s  f o r  e a r l y  q u a r t z  and 

hence were i n c l u d e d  i n  t h e  v e i n  upon i t s  i n i t i a l  opening. 

F o l l o w i n g  t h e  deformat ion,  t h e  v e i n s  have undergone f r a c t u r i n g  

which o c c a s i o n a l l y  i s  p r e f e r e n t i a l  a l o n g  areas o f  inshear ing .  The 

f r a c t u r e s  a r e  m a i n l y  f i l l e d  w i th  q u a r t z ,  however a l b i t e  i s  a l s o  

found,  p a r t i c u l a r l y  on f r a c t u r e  marg ins,  l e s s  commonly, carbonate 

and/or  s u l p h i d e s  i n f i l l  t h e  f r a c t u r e s .  Where carbonate i s  found 

t h e  s u l p h i d e  assemblage c o n s i s t s  o f  p y r i t e ,  galena and s p h a l e r i t e .  

However i n  D 2  abundant a c a n t h i t e  w i t h  g o l d  i s  found a long w i t h  

c h a l c o p y r i t e  and quar tz .  The a c a n t h i t e  shows i n d i c a t i o n s  o f  b e i n g  

pseudomorphic a f t e r  a r g e n t i t e .  

P o s t d a t i n g  t h e  s u l p h i d e  d e p o s i t i o n  f u r t h e r  f r a c t u r i n g  has 

occurred, b u t  w i t h o u t  any minera l  d e p o s i t i o n .  

The t e x t u r e s  o f  t h e  ve ins  a r e  t y p i c a l  o f  metamorphic q u a r t z  v e i n s  

as i s  t h e  s t y l e  o f  m i n e r a l i s a t i o n .  Genera l l y  t h e  more m i n e r a l i s e d  

ve ins a r e  more deformed than t h e  unminera l i sed  ones, b u t  o t h e r w i s e  

t h e r e  a r e  no s u b s t a n t i v e  d i f f e r e n c e s  between t h e  ve ins  o f  

d i f f e r e n t  areas. 

a .  
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3 .O ALTERATION 

The rocks examined have been metamorphosed under lower  g reensch is t  

f a c i e s  cond i t ions .  The minera l  assemblages developed under such 

c o n d i t i o n s  are  i n d i s t i n g u i s h a b l e  from those produced by 

hydrothermal a1 t e r a t i o n  unless they  prov ide  a s t r u c t u r a l  f a b r i c  t o  

the  rock.  

Much o f  t h e  s & i c i t e  w i t h i n  t h e  rocks has a p r e f e r r e d  o r i e n t a t i o n  

and hence i s  l i k e l y  t o  be o f  metamorphic o r i g i n .  However McMehan 

and P r i c e  (1982) r e p o r t  c h l o r i t e  w i t h i n  t h e  rocks o f  t h e  area 

whereas none i s  e v i d e n t  i n  t h i n  s e c t i o n .  T h e r e f o r e  i t  i s  

poss ib le  t h a t  some o f  t h e  s e r i c i t e  i s  an a l t e r a t i o n  product  o f  
o r i g i n a l  c h l o r i t e .  However t h e  m a j o r  a l t e r a t i o n  f e a t u r e  i s  

s i l i c i f i c a t i o n  which i s  best developed i n  B l ( b )  g i v i n g  t h e  rock a 

waxy  appearance. The s i l i c i f i c a t i o n  takes t h e  f o r m  o f  very f i n e  

g r a i n e d  q u a r t z .  The q u a r t z  i s  n o t  f i b r o u s  i n  h a b i t  and i s  

t h e r e f o r e  no t  chalcedonic. 

j 
a 
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S W Y  OF LITHOLOGIES, VEINING AND ALTERATION 

a 

- 3 
"' 3 

- 7  

s u a )  S i  1 t s t o n e  Q, Ab 

€31 (b) 

B2 Feldspath ic  Q u a r t z i t e  Ser, Pyr, Ab, Q 

Arg i  11 i t e / S i  1 t s t o n e  Q, Ser, Pyr 

B3 Quar tz  Vein Q, Pyr, Ser 

80 t 
Q u e &  

Quar tz  Vein Q, Ab, CC r Dl 
Quartz-Sulphide Vein Q, Ac, Au, Ccp, Hm, Mal 

Quar tz  Vein Q, P Y r  
Dlbblt 

Rbe4 

Quar tz  Vein Q 

Quar tz  Vein c: Quar tz  Vein 
ULetOv 
0.e1-e 

Quar tz  Vein 

M i  neral  Abbrevi a t  i ons 

Q, Pyr, Ank, Gn, Sph, Ser 

Q, P Y ~  

0 

quar tz  cc c a l c i t e  
a 1  b i  t e  Ac a c a n t h i t e  

0 
Ab 
Ser s e r i  c i  t e  Au go1 d 
PY r p y r i t e  CCP cha1 copyr i t e 
Hm hemat i te  Ma 1 malachi te  
Ank a n k e r i t e  Gn galena 
SPh Spha le r i t e  

3 
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4 .O FLUID INCLUSIONS 

A1 1 samples were prepared as doubly po l i shed  p l a t e s  and examined 

f o r  f l u i d  i n c l u s i o n s .  The e a r l y  s t a g e  q u a r t z  and s i l i c i f i e d  

country  rock a re  t o o  c loudy t o  u t i l i s e  and a t t e n t i o n  was focussed 

on l a t e r  stage c l e a r e r  qua r t z  w i t h i n  small c r o s s c u t t i n g  veins. I n  

a d d i t i o n  s i n g l e  c r y s t a l s  o f  vug q u a r t z  f r o m  Sample D1 were 

examined. Tex tura l  r e l a t i o n s h i p s  w i t h i n  t h e  most minera l i sed  

sample (02)  i n d i c a t e  t h a t  minera l  i s a t i o n  postdates t h e  e a r l y  stage 

quar tz ,  hence t h e  l a t e r - s t a g e  c l e a r  quar tz  i s  t h a t  which i s  most 

1 i k e l y  t o  be associ  a ted w i t h  minera l  i sa t  ion. 

P r i m a r y  i n c l u s i o n s  a r e  v e r y  r a r e  and o n l y  one was found.  I t  

o c c u r r e d  i n  t h e  vug quar tz  i n  Sample 01. It i s  a t h r e e  phase 

i n c l u s i o n  c o n s i s t i n g  o f  two l i q u i d s  and a vapour bubble. One o f  

t h e  l i q u i d s  occurs as a dark meniscus t o  t h e  bubble and hence i s  

l i k e l y  t o  be l i q u i d  COP, whereas t h e  o ther  l i q u i d  i s  l i k e l y  t o  be 

b r ine .  The occurrence o f  l i q u i d  C02 ind i ca tes  t h a t  t he  p a r t i a l  

pressure o f  COP exceed 70 bars w i t h i n  t h e  i nc lus ion .  

Upon heat ing  t h e  i n c l u s i o n  decrep i ta ted  p r i o r  t o  homogenising; 

such behaviour, when i n c l u s i o n s  occur i n  quartz,  i s  suggest ive o f  

a h i g h  i n t e r n a l  pressure i n  the  i nc lus ions .  However as i t  was 
observed i n  on l y  one inc lus ion ,  p o s s i b l y  because any o the r  pr imary 

i n c l u s i o n s  i n  t h e  c r y s t a l  were a l s o  destroyed, i t  i s  not  

conclusive,  as t h e  i n c l u s i o n  may have been bo rde r ing  on a 

f r a c t u r e .  I f  t h i s  was not t h e  case, an i n t e r n a l  pressure can be 

est imated accord ing t o  t h e  s i z e  of  t h e  i n c l u s i o n  (Roedder, 1984). 

As t h e  i n c l u s i o n  i s  g rea ter  than 30 um i n  diameter, an i n t e r n a l  

p r e s s u r e  o f  g rea te r  than 850 bars can be assumed. Therefore t h e  

i n c l u s i o n ' s  minimum t r a p p i n g  pressure can be assumed t o  be 850 

bars,  and a minimum t r a p p i n g  temperature o f  21OoC can be 

ca l cu la ted  us ing  t h e  d e c r e p i t a t i o n  temperature as a minimum 

homogenisation temperature, and app ly ing  a pressure c o r r e c t i o n  of 
850 bars. 
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A l l  t h e  samples conta ined numerous secondary i n c l u s i o n s  a long 

rehea led  f r a c t u r e s  and a long o l d  g r a i n  boundaries where 

r e c r y s t a l l i s a t i o n  has t a k e n  p l a c e .  The v a s t  m a j o r i t y  o f  t h e  

i n c l u s i o n s  are  very smal l  ( <  5um) and s i n g l e  phase. The r a r e  

except ions gave homogenisation temperatures which f e l l  i n t o  two 

separate groups. Secondary i n c l u s i o n s  from B l ( a ) ,  B l ( b ) ,  D l (vug)  

and D4 homogenised a t  temperatures between 70 and 100°C. These 

t e m p e r a t u r e s  a r e  l i k e l y  t o  be  r e l a t e d  t o  p o s t  m i n e r a l i s a t i o n  

f r a c t u r i n g  d u r i n g  u p l i f t .  However one i n c l u s i o n  i n  B l ( a )  

homogenised a t  24OoC and one i n  V1 homogenised a t  25OoC. Three 

o ther  i n c l u s i o n s  i n  V 1  dec rep i ta ted  p r i o r  t o  homogenisation a t  

tempera tures  o f  185, 185 and 205OC. I f  t h e  quar tz  i s  r e l a t e d  t o  

m i n e r a l i s a t i o n ,  and as t h e  i n c l u s i o n s  a re  secondary, these 

homogensisation temperatures r e f l e c t  cond i t i ons  pos t  d a t i n g  

m i n e r a l i s a t i o n  and are  l i k e l y  t o  be lower than t h e  temperatures 

which p r e v a i l e d  du r ing  m i n e r a l i s a t i o n .  The d e c r e p i t a t i o n  

behaviour a l s o  i m p l i e s  h igh  pressure,  as  these i n c l u s i o n s  a re  

approximately 10 um i n  s i ze ,  an i n t e r n a l  pressure o f  1200 bars can 

be estimated. As these i n c l u s i o n s  decrep i ta ted  a t  temperatures 

l e s s  than t h a t  a t  which a nearby i n c l u s i o n  homogenised, i t  i s  

l i k e l y  t h a t  they  were more C02 r i c h .  

‘1 
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TABLE 2: 
S W Y  OF FLUID INCLUSION RESULTS 

(Temperatures i n  'C) 

Dl 
D 1  (Vug Q u a r t z )  

D2 
03 
D4 

v1 

v2 

UP 1 

- 
Td = 130 

Th = 100, 240 

Th = 70 
- 

- 
Th = 85 

- 
- 

Th = 75 

Th = 250 

Td = 185, 185, 205 



- 10 - 
i- I MINERALISATION WDEL 

The ve ins examined a r e  t y p i c a l  o f  those t h a t  develop i n  

g reensch is t  f a c i e s  metamorphic terranes. Features t h a t  

d i s t i n g u i s h  them as such are  an e a r l y  stage of d i l a t a n t  growth o f  

quar tz ,  f o l l owed  by deformat ion and f r a c t u r i n g ,  w i t h  

m i n e r a l i s a t i o n  o c c u r r i n g  w i t h i n  t h e  l a t e  stage f rac tu res .  

P r i m a r y  f l u i d  i n c l u s i o n s  i n  such v e i n s  a r e  r a r e  as t h e y  a r e  

u s u a l l y  dest royed by t h e  deformation. I nc lus ions  assoc ia ted  w i t h  

m i n e r a l i s a t i o n  a r e  u s u a l l y  C02 r i c h  and the re  may be i n d i c a t i o n s  

o f  h i g h  pressures.  These features are  observed w i t h i n  t h e  ve ins 

f r o m  t h e  prospect ,  a1 though p e r t i n e n t  homogenisation temperatures 

cou ld  no t  be o b t a i  ned. 

Such v e i n i n g  elsewhere has been i n t e r p r e t e d  t o  be t h e  r e s u l t  o f  

t h e  de-water ing o f  t h e  metamorphic p i l e .  I n i t i a l  q u a r t z  ve in ing  

i s  u s u a l l y  syn-metamorphic, w i t h  l a t e r  deformat ion and f r a c t u r i n g  

being induced by r a p i d  u p l i f t  and unloading o f  t h e  p i l e ,  a l l o w i n g  

f l u i d s  a t  depth t o  m ig ra te  upwards and deposi t  m a t e r i a l  mob i l i sed  

a t  depth .  The source f o r  t h e  m i n e r a l i s a t i o n  i n  such ve ins has 

been a ma t te r  o f  debate, however where minera l i sed  ve ins  develop 

t h e r e  a r e  u s u a l l y  s t r a t i f o r m  s u l p h i d e  b o d i e s  w i t h i n  t h e  same 
metamorphic p i l e .  I n  t h i s  case, t h e  increase i n  metamorphic grade 

t o  the  west and t h e  s i l v e r  r i c h  na ture  of t h e  m i n e r a l i s a t i o n  would 

be cons is ten t  w i t h  remob i l i sa t i on  o f  S u l l i v a n - s t y l e  

m i  nera l  i s a t  i on. 

Unless m i n e r a l i s a t i o n  of  t h i s  s t y l e  occurs w i t h i n  a major shear 

zone  i t  w i l l  u s u a l l y  b e  r e s t r i c t e d  t o  d i l a t a n t  f e a t u r e s ,  i n  

p a r t i c u l a r  a x i a l  p lana r  ve ins and saddle ree fs  o r  stockworks i n  

t h e  apexes o f  f o l d s .  
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B 1  (a ) S i  1 i c i  f i ed S i  1 t stone 

The r o c k  i s  comprised o f  quar tz ,  a l b i t e  and s e r i c i t e  w i t h  smal l  

c l u s t e r s  o f  leucoxene g ra ins  and occasional  small cubes o f  p y r i t e .  

The quar tz  and a l b i t e  occur as ragged anhedral g ra ins  enclosed i n  

f i n e  g r a i n e d  quar tz  w i t h  f l akes  o f  s e r i c i t e .  Some l a r g e r  f l a k e s  

o f  s e r i c i t e  are a l so  found which have brown p leoch ro i c  cent res  and 

hence a r e  p a r t i a l l y  s e r i c i t i s e d  d e t r i t a l  b i o t i t e .  The f i n e r  

g ra ined  s e r i c i t e  i s  p a r t i a l l y  a l i gned  g i v i n g  a p o o r l y  def ined 

cleavage t o  t h e  rock.  

The rock i s  s t r o n g l y  f rac tu red ,  i n f i l l i n g  the  f rac tu res  a re  quar tz  

and a l b i t e .  The quar tz  occurs as p a r a l l e l  s t r i p s ,  t y p i c a l  o f  

d i l a t a n t e  growth. I t a l so  e x h i b i t s  undulose e x t i n c t i o n  and i s  

p l a s t i c a l l y  deformed. A l b i t e  tw inn ing  lamal lae  a r e  s i m i l a r l y  

deformed. 

B 1  (b) Arg i  11 i te/Si 1 t s t o n e  

The o r i g i n a l  rock 

s i l t s t o n e .  The arg  

i s  comp 

l l i t e  has 

opaques which enclose very smi 

e x l y  i n t e r c a l a t e d  a r g i  11 i t e  and 

f i ne 1 ami na t ions  out  1 i ned by wispy 
11 angular fragments o f  qua r t z  and 

m i n o r  a l b i t e .  The laminat ions  wrap around ovoid  shaped areas o f  
f i n e  gra ined quartz.  These may be r e c r y s t a l l i s e d  r a d i o l a r i a .  

Th is  m a t e r i a l  i s  enclosed i n  very f i n e  grained quar tz .  

The s i l t s t o n e  l a c k s  t h e  w ispy  opaques o f  t h e  a r g i l l i t e  and 

c o n s i s t s  o f  angular fragments o f  quar tz  and a l b i t e  p l u s  c l u s t e r s  

o f  f i n e  gra ined leucoxene and some p y r i t e  enclosed i n  a m a t r i x  o f  

f i n e  gra ined quartz.  Rare f l a k e s  o f  s e r i c i t e  a re  found. 
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The rock i s  s t r o n g l y  deformed w i t h  o f f s e t  a r e a s  o f  s i l t s t o n e  and 

de fo rma t ion  o f  opaque l a m a l l a e .  Some o f  t h i s  d i s r u p t i o n  appears 

t o  be s o f t  sediment deformat ion.  However, t h e  rock i s  a l s o  c u t  by 

t w o  g e n e r a t i o n s  o f  q u a r t z  ve ins  and a l a t e r  f r a c t u r e  s e t .  The 

e a r l i e s t  q u a r t z  ve ins  a r e  t h e  c o a r s e r  grained, some o f  t h e  q u a r t z  

i s  found as a l i g n e d  e l o n g a t e  anhedra l  g r a i n s  and g r a i n  boundar ies  

a r e  v e r y  ragged. L a t e r  q u a r t z  i s  found i n  small r i b b o n  v e i n s  

which o c c a s i o n a l l y  have s e r i c i t e  w i t h i n  them. I n  t h e  v i c i n i t y  o f  

t h e  ve ins  p y r i t e  g r a i n s  w i t h  q u a r t z  pressure s o l u t i o n  shadows a r e  

found. 

, w  

B3 Quartz Vein 

The sample c o n s i s t s  e n t i r e l y  o f  q u a r t z  except f o r  some Fe-ox ides 

l i n i n g  vo ids  f rom which p y r i t e  h ? s  been '?ached; r a r e  remnants o f  

p y r i t e ,  Fe-oxides a long  f r a c t u r e s ,  and r a r e  f l a k e s  o f  s e r i c i t e .  

Most o f  t h e  q u a r t z  occu rs  as f i n e  g r a i n e d  e longa te  a l i g n e d  g r a i n s  

w i t h  ragged c r y s t a l  boundar ies.  Enclosed w i t h i n  i t ,  p a r t i c u l a r l y  

su r round ing  leached v o i d s  a r e  aggregates o f  c o a r s e r - g r a i n e d  q u a r t z  

s h o w i n g  u n d u l o s e  e x t i n c t i o n .  These a r e a s  o f  c o a r s e r - g r a i n e d  

q u a r t z  i n t e r c o n n e c t  w i t h  a network o f  ve ins o f  p a r t i a l l y - a l i g n e d  

q u a r t z .  Some of t h e  c o a r s e r - g r a i n e d  q u a r t z  has undergone p l a s t i c  

d e f o r m a t i o n  and c o n t a i n s  smal l  p a r a l l e l  t r a i l s  o f  f i n e - g r a i n e d  

r e c r y s t a l  1 i sed q u a r t z .  
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The sample i s  composed of  smeared o u t  s l i v e r s  o f  c o u n t r y  rock 

enc losed by q u a r t z  veins.  

The c o u n t r y  r o c k  c o n s i s t s  o f  s u b a n g u l a r  g r a i n s  o f  q u a r t z  and 

a l b i t e  w i t h  ragged g r a i n  boundar ies w i t h  some degree of  

r e c r y s t a l l i s a t i o n  a l o n g  them. T h i s  m a t e r i a l  i s  c l o u d e d  b y  a 

network o f  Fe-oxides and s e r i c i t e .  

Two s t y l e s  o f  v e i n i n g  a r e  found. The e a r l i e s t  v e i n s  c o n s i s t  o f  

e l o n g a t e  p a r a l l e l  g r a i n s  o f  q u a r t z  growing across t h e  ve ins,  a 

t e x t u r e  t y p i c a l  o f  d i l a t a n t  growth. They show undulose e x t i n c t i o n  

and p l a s t i c  de format ion  w i t h  smal l  patches o f  r e c r y s t a l l i s e d  f i n e  

g r a i n e d  q u a r t z ,  p a r t i c u l a r l y  a long g r a i n  boundar ies.  

G r o w i n g  on  them a r e  a p a r a l l e l  s e t  o f  ve ins  c o n s i s t i n g  o f  coarse 

g r a i n e d  g r a n u l a r  quar tz .  The l a c k  of  deformat ion t e x t u r e s  w i t h i n  

t h i s  q u a r t z  i n d i c a t e s  t h a t  i t  i s  l a t e r  t h a n  t h e  o t h e r  v e i n s .  

C o n t a i n e d  w i t h i n  t h e  coarse-gra ined q u a r t z  a r e  areas o f  s e r i c i t e  

a n d  a g g r e g a t e s  o f  a l b i t e .  A l b i t e  a l s o  has grown as selvedges on 

some o f  these veins.  The rock i s  c u t  by l a t e r  s tage f r a c t u r e s  

l i n e d  by Fe-oxides which open up i n  p laces  t o  c o n t a i n  ragged areas 

o f  c a l c i t e .  

02 Quartz-sulphide Vein Containing Fragments of  Country Rock 

The v e i n  c o n s i s t s  ma in ly  o f  coarse g r a i n e d  q u a r t z ,  some o f  which 

occur  i n  p a r a l l e l  e longate  c r y s t a l s  i n d i c a t i v e  o f  d i l a t a n t  growth. 

These have been s t r o n g l y  deformed i n t o  t w i s t e d  masses w i t h  

undulose e x t i n c t i o n ,  Boehm l a m a l l a e  and r e c r y s t a l l i s e d  g r a i n  

boundar ies.  
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The r e s t  o f  t h e  q u a r t z  o c c u r s  as a coarse  g r a i n e d  g r a n u l a r  

aggregate showing s i m i l a r  deformat ion features as w e l l  as areas o f  
r e c r y s t a l l i s a t i o n  t o  f i n e  gra ined quar tz .  Enclosed w i t h i n  t h i s  

m a t e r i a l  are smeared-out fragments o f  codntry rock which c o n s i s t  

o f  convolute ly  a l i gned  s e r i c i t e  enc los ing  small g ra ins  o f  quar tz .  

The r o c k  i s  c u t  by  a l a t e  s t a g e  f r a c t 2 r e  ne twork  i n f i l l e d  by 

opaques and t h e i r  weather ing products  i r l c lud ing  acanth i te ,  go ld  

cha lcopyr i te ,  hemat i te  and malch i te .  A c a i t h i t e  i s  predominant, i t  

i n h e r i t s  some s u g g e s t i o n  o f  c u b i c  c leavage f rom an a r g e n t i t e  

precursor  and conta ins  i r r e g u l a r  i nc lus ions  of  cha lcopy r i t e .  F ine  

t o  coarse gold i s  found separa te ly  from the  acanth i te ,  e i t h e r  i n  

quar tz  o r  w i t h i n  weather ing products.  I t  i s  l i g h t  co loured  and 

r e f l e c t i v e ,  which i s  c h a r a c t e r i s t i c  o f  s i l v e r  be ing present  i n  

s o l i d  so lu t i on .  

Supergene weather ing products  have expanded throughout t h e  sample 

and inc lude  hemat i te  and malachi te .  Later  stage f r a c t u r i n g  and 

s t ress ing  have a f f e c t e d  the  f a b r i c  o f  the  opaques. 

Quartz Vein 

The ve in  i s  composed predominant ly of quar tz  w i t h  some p y r i t e  and 

m i n o r  f l a k e s  o f  s e r i c i t e  a l o n g  w i t h  sxeared-out  f ragmen ts  o f  

country rock. The quar t z  i s  found mainly as l a r g e  g ra ins  showing 

undulose e x t i n c t i o n ,  Boehm lamal lae,  and shear zones where f i n e  

gra ined r e c r y s t a l l i s e d  quar tz  i s  found. The count ry  rock 

f ragments consi s t  e i t h e r  o f  f i ne grained r e c r y s t a l  1 i sed q u a r t z  

f 1 ecked w i t h  poo r l y  a1 i gned s e r i  c i  t e  o r  mainly o f  convo lu te l y  

a l i g n e d  s e r i c i t e  w i t h  i n c l u s i o n s  o f  q u a r t z  and p y r i t e .  Most 

p y r i t e  i s  ox id i sed  t o  Fe-oxides and i s  found as separate g ra ins  

along a plane. 
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The ve in  has a complex i n t e r n a l  s t r u c t u r e  prov ided by an i r r e g u l a r  

network o f  equant g ranu lar  qua r t z  enc los ing  areas o f  f i n e r  g ra ined 

quar tz ,  which run i n t o  areas o f  coarse-grained i r r e g u l a r l y  shaped 

g ra ins  o f  quar tz  showing s t r o n g  undulose e x t i n c t i o n .  

Convo lu te l y  a l i gned  areas o f  s e r i c i t e  a re  found main ly  i n  t h e  

f i ner -gra i  ned areas, some o f  which are  r e c r y s t a l  1 i sed count ry  

rock 

The r o c k  i s  c u t  by a ne twork  o f  f r a c t u r e s ,  some o f  them i r o n  
s t  a i  ned . 
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Quartz Vein 

The ve in  i s  l a r g e l y  composed o f  coarse-grained anhedral  g ranu lar  

q u a r t z  e x h i b i t i n g  s t r o n g  undulose e x t i n c t i o n .  There a r e  a l s o  

patches o f  deformed e longate p a r a l l e l  quar tz  g ra ins  i n d i c a t i v e  o f  

d i l a t a n t  growth and areas o f  f i ne -g ra ined  r e c r y s t a l l i s a t i o n  a long 

g r a i n  boundaries. Enclosed w i t h i n  t h e  quar tz  are sub-cubic p y r i t e  

g ra ins  w i t h  a shat te red  t e x t u r e  and porphyrob las t ic  appearance. 

Insheared a long f r a c t u r e s  are  areas of convo lu te l y  a l i gned  

s e r i c i t e  which i s  assoc iated w i t h  anke r i t e ,  galena and s p h a l e r i t e .  

The s p h a l e r i t e  occurs i n  1 arge i r r e g u l  a r  patches w i t h  occasional  

p y r i t e  i n c l u s i o n s  whereas galena occurs bo th  i n  coarse gra ined 

patches o r  i n  f i n e  v e i n l e t s .  

Quartz Vein 

The ve in  i s  made up main ly  o f  coarse-grained quar tz  showing s t rong  

undulose e x t i n c t i o n ,  rehealed f r a c t u r e s  and areas o f  f i n e  gra ined 

r e c r y s t a l l  i s a t i o n ,  p a r t i c u l a r l y  a long g ra in  boundaries. 

Enclosed w i t h i n  t h e  ve in  a re  c r y s t a l s  o f  p y r i t e ;  l a r g e  g ra ins  have 
a shat te red  appearance and hence a re  e a r l i e r  than f i n e r  gra ined 

cubes o f  p y r i t e  assoc iated w i t h  convo lu te ly  laminated areas of  

s e r i c i t e  i n s h e a r e d  i n t o  t h e  v e i n .  There i s  r a r e  c a r b o n a t e  

i n f i l l i n g  l a t e  stage f rac tu res .  

- :1 
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UP1 Quartz Vein 

Coarse-grained i r r e g u l a r  shaped quar t z  g ra ins  e x h i b i t i n g  undulose 

e x t i n c t i o n  w i t h  minor r e c r y s t a l l i s a t i o n  along small shears make up 

most o f  t he  rock. Some of  t h e  quar t z  c r y s t a l s  have growth zones 

de f i ned  by c louds o f  f i n e  gra ined s e r i c i t e .  

Insheared i n t o  t h e  ve in  a re  patches of  s e r i c i t e  w i t h  g ranu lar  

quar tz  and a l b i t e  s ta ined  by Fe-oxides a f t e r  p y r i t e .  
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