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1 . I NTRODUCT ION 

Diamond d r i l l i n g  has in te rsec ted  a small bu t  r e l a t i v e l y  h igh  
grade copper deposi t  on Hearne H i l l .  Although the  depos i t  i s  
r e l a t e d  t o  porphyry copper m i n e r a l i z a t i o n ,  i t  represents  a s t y l e  
o f  m i n e r a l i z a t i o n  t h a t  i s  new t o  t h e  Babine reg ion .  The depos i t  
i s  i n  t h e  form o f  a b recc ia  p ipe  w i t h  a t r u e  w i d t h  o f  45 f e e t  (14 
meters) and a s t r i k e  length o f  150 t o  200 f e e t  (45 t o  60 meters ) .  
I t  has been tes ted  t o  a depth o f  190 f e e t  (60 meters ) .  Both grade 
and w i d t h  appear t o  improve w i t h  depth, and the  depos i t  remains 
open a t  depth. Because the  deposi t  d i p s  i n t o  t h e  h i l l s i d e ,  t he  
p o s s i b i l i t y  o f  developing an open p i t  appears l i m i t e d .  The 
depos i t  should be considered as a p o t e n t i a l  underground 
opera t i on .  

Fu r the r  diamond d r i l l i n g  i s  recommended t o  t e s t  t h e  v e r t i c a l  
ex ten t  o f  the  depos i t .  

1 . 1  WORK DONE: 

Fo l l ow ing  a c q u i s i t i o n  o f  the  p roper t y  i n  Ju l y  1989. a program 
of I i n e - c u t t i n g ,  s o i l  sampling, and backhoe t rench ing  was 
recommended. S o i l  sampling r e s u l t s  conf i rmed surveys by prev ious  
opera to rs .  The level  o f  conf idence was s u f f i c i e n t  t o  e l i m i n a t e  
t h e  t rench ing  program and proceed d i r e c t l y  t o  a diamond d r i l l  
program. S i x  NQ diamond d r i l l  ho les were bored f o r  a t o t a l  o f  
1537 f e e t  (468 meters) .  The f i r s t  four  ho les i n te rsec ted  t h e  
m i n e r a l i z e d  brecc ia .  Hole H89-1 was p a r t i c u l a r l y  w e l l  
m ine ra l i zed ,  w i t h  an i n t e r s e c t i o n  o f  75 f e e t  (22.9 meters) w i t h  
an average grade o f  2.75% Cu. The ho le  was l o s t  i n  m a t e r i a l  
g rad ing  > 5% Cu. 

Most o f  the  assessment work was performed on t h e  Hearne 2 two 
post  minera l  c la im, w i t h  a very small  p a r t  o f  t he  work performed 
on t h e  Hearne 10 two post minera l  c la im .  
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2 .  PROPERTY DESCRIPTION 

2 . 1  PROPERTY NAME: Hearne Hill 

1 

1 

2 . 2  LOCATION: NTS 93M 1 W  
Lat. 5 5 0  1 1 '  
Long. 126O 16 '  
Elevation: 3600 feet ( 1 1 0 0  meters) 

The discovery showing is approximately 2 . 2  km southeast of 
the center of the sub-economic Morrison Lake porphyry copper 
deposit controlled by Noranda Exploration. 

2 . 3  CLAIMS: A l l  mineral dispositions are in the form of twenty 
six two post claims covering 530 hectares. 

Name of claim Expiry date 

I Hearne 1 and 2 Apri I 4 
Hearne 3 to 2 0  May 31 
Hearne 21 to 26 July 10 

The claims are owned by Mr. David Chapman of Smithers, B . C . ,  
subject to an option agreement dated July 2 1 ,  1989 between David 
J. Chapman, Peter F. Bland and Noranda Minerals (Bell Mine). 

2.4 DESCRIPTION: 

Copper mineralization occurs in a breccia pipe on Hearne 
Hill. The deposit strikes NlOE and dips 70° to the east. 
Chalcopyrite and pyrite plug the porosity between angular clasts 
of Biotite Feldspar Porphyry. Porosity is commonly 5% to 10%. 
Chalcocite may be seen as rims on chalcopyrite in each cavity. 
The largest observed cavity filled with chalcopyrite is in the 
order of two feet ( 6 0  centimeters) and grades 16% Cu. Copper 
grades are highest adjacent to the hangingwall, which may have 
acted as a trap for the mineralization. Grades drop dramatically 
towards the footwall, where the porosity is plugged with dolomite 
and rock flour. 

There appears to have been little movement or milling of the 
clasts. The breccia fragments appear to have simply accumulated 
as a subterranean talus that caved from the roof in a large 
cavern or steeply dipping pipe. The formation of the pipe is 
uncertain. It is possible that the void resulted from solution of 
the rock by circulating corrosive fluids related to the porphyry 
copper mineralization seen elsewhere on Hearne Hill. 
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3 .  PHYSIOGRAPHY 

Hearne H i l l  i s  located i n  the  r o l l i n g  uplands o f  t he  Nechako 
p la teau ,  which forms a large p o r t i o n  o f  t he  intermontane b e l t  o f  
c e n t r a l  B r i t i s h  Columbia. I n  the  Babine reg ion ,  t he  p la teau i s  
broken by a s e r i e s  o f  normal f a u l t s  i n t o  a bas in  and range 
topography. The downfaulted t renches a re  occupied by la rge  bodies 
o f  f r e s h  water .  The most no tab le  o f  these i s  Babine Lake, which 
i s  some 200 km i n  length and averages 5 km i n  w id th .  The uplands 
a r e  h e a v i l y  fo res ted ,  w i t h  mature stands o f  balsam f i r  and 
Engelman spruce. A lp ine  areas a re  r a r e ,  a l though some subalpine 
meadows occur on the  upper s lopes o f  O ld  F o r t  Mountain. 

The western s lope o f  Hearne H i l l  i s  formed by a prominent 
scarp o f  t he  Morr ison f a u l t ,  a major s t r u c t u r a l  f ea tu re  t h a t  
extends f o r  about 100 km. R e l i e f  i s  moderate t o  h igh,  w i t h  
e l e v a t i o n s  extending from 2335 f e e t  ( 7 1 2  meters) on the  shore o f  
Babine Lake t o  over 4400 f ee t  ( 1 3 4 0 )  meters a t  t he  summit o f  
Hearne H i l l .  The h i l l s i d e  i s  covered w i t h  an open stand o f  
mature aspen and w i l l o w ,  w i t h  a dense undergrowth o f  peavine and 
th imb leber ry .  

4 .  ACCESS 

Road access i s  a v a i l a b l e  from the  B e l l  Mine. The Northwood 
Pulp and Timber logging road on the  eas tern  s i d e  o f  Babine Lake 
prov ides  year round access t o  w i t h i n  4 km o f  t he  proper ty .  A four  
wheel d r i v e  e x p l o r a t i o n  road i n t e r s e c t s  the  Northwood road a t  Km 
4 0 ,  a d i s tance  o f  21 km n o r t h  from the  m i n e s i t e .  The i n t e r s e c t i o n  
i s  approximately one km east o f  t he  Morr ison br idge.  Access i s  
then by four  wheel d r i v e  f o r  an a d d i t i o n a l  d is tance o f  4 km n o r t h  
t o  t h e  3600 f o o t  e l e v a t i o n  on Hearne H i l l .  

The B e l l  Mine and concentrator  i s  access ib le  from Smithers, 
B.C. by 150 k i l omete rs  o f  paved road t o  t h e  V i l l a g e  o f  Gran is le .  
Access i s  then a f u r t h e r  1 1  km by gravel  road t o  the  Noranda 
M i n e r a l s  f e r r y  s l i p  on the  western shore of Babine Lake. Year 
round access t o  the  B e l l  m i n e s i t e  i s  by a f u r t h e r  3 . 5  k i lometer  
f e r r y  c ross ing  o f  Babine Lake. H y d r o e l e c t r i c  power i s  a v a i l a b l e  
a t  t h e  B e l l  mine from a 138 KVA submarine cab le  and subs ta t ion .  
The V i l l a g e  o f  Gran is le  serv ices  the  B e l l  Mine w i t h  general 
s t o r e ,  c l i n i c ,  h o t e l ,  and post  o f f i c e .  Accommodation was provided 
f o r  t h e  I i n e c u t t i n g  and diamond d r i l l  crews a t  t he  Houston Forest  
Products campsite. The campsite i s  10 km from the  Hearne H i l l  
p r o p e r t y  and i s  located a t  t h e  n o r t h  western end o f  Hatchery A r m .  
R a i l  s e r v i c e  i s  a v a i l a b l e  a t  t h e  Topley s i d i n g  o f  t he  Canadian 
Nat iona l  Railways t ranscon t inen ta l  l i n e ,  which i s  65 k i l omete rs  
from t h e  B e l l  p l a n t s i t e .  The Topley s i d i n g  serves as t h e  
concent ra te  loading f a c i l i t y  f o r  t he  B e l l  mine. 
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5 .  PREVIOUS WORK 

The Babine Lake reg ion has been a c t i v e l y  explored s ince  the  
1 9 2 0 ' s .  Commercial product ion began w i t h  t h e  commissioning o f  t he  
G r a n i s l e  Mine i n  1966, fo l lowed by t h e  commissioning o f  t h e  B e l l  
Mine i n  1972. The Gran is le  Mine i s  c u r r e n t l y  dormant, and removal 
o f  t h e  concentrator was w e l l  underway i n  l a t e  1989.  The B e l l  Mine 
produces o re  a t  a r a t e  o f  some 17,000 tons per day from an open 
p i t  mine. Some 180 tons per day o f  copper-gold concentrate a r e  
e x t r a c t e d  from the mine product ion.  

The presence o f  copper m i n e r a l i z a t i o n  has been known f o r  some 
t ime  on Hearne Hill. Previous work on t h e  proper ty  has been 
ex tens i ve .  A geochemical survey was done i n  the  l a t e  1 9 6 0 ' s  
(Dirom, 1 9 6 7 ) .  The geochemical survey was fo l lowed up by 
bu l l doze r  t renching t h a t  unearthed t h e  b r e c c i a  boulders s t i l l  
v i s i b l e  i n  the t rench a t  t h e  3600 f o o t  (1100 meter)  e l e v a t i o n .  
These boulders are i d e n t i f i e d  as t h e  "d iscovery  showing" on 
prev ious  and cu r ren t  maps. Fur ther  e x p l o r a t i o n  cons is ted  o f  
induced p o l a r i z a t i o n  and magnetic surveys, which cu lminated i n  
diamond d r i l l i n g .  The operator a t  t h e  t ime was the  Texas Gu l f  
Sulphur Company. Twelve diamond d r i l l  ho les  t o t a l l i n g  some 6000 
f e e t  were completed. The r e s u l t s  o f  t h e  diamond d r i l l i n g  revealed 
t h e  probable occurrence o f  a Babine s t y l e  porphyry copper depos i t  
s i m i l a r  t o  the  B e l l ,  Morr ison, and G r a n i s l e  depos i ts .  The copper 
grades revealed by the  program suggested t h e  grade f o r  t h e  
depos i t  would be i n  the  order o f  0 . 2 0 %  Cu. The d r i l l i n g  f a i l e d  
t o  i n t e r s e c t  the  minera l i zed  brecc ia ,  a l though the  lower p o r t i o n  
o f  "-1 ( 1 9 6 7 )  now appears t o  be i n  t h e  do lomi te  cemented 
f o o t w a l l  p o r t i o n  o f  the  p ipe.  Copper grades were not  considered 
t o  be s u f f i c i e n t l y  h igh  t o  support e x p l o i t a t i o n  o f  t he  depos i t .  
The p roper t y  e s s e n t i a l l y  lay dormant u n t i l  t h e  present ,  a l though 
Canadian Superior Exp lo ra t i on  b r i e f l y  pursued a program o f  
percuss ion d r i l l i n g .  Resul ts o f  t h i s  program a r e  not  known. 
The depos i t  was acquired by t h e  present owner M r .  Dave Chapman i n  
1989.  A l i m i t e d  program o f  t rench ing  on t h e  o l d  showings w i t h  a 
sk idder  mounted backhoe rek ind led  i n t e r e s t  i n  the  p roper t y .  
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6. GEOCHEMICAL SURVEY 

A geochemical survey was undertaken to provide tighter 
control on the location of the higher grade breccia 
mineralization exposed in the discovery trench. In addition, the 
survey provided the opportunity to tie the current program into 
the results of earlier surveys. Previous operators had 
established a survey grid on the property in 1967, clearing the 
baseline with a crawler tractor. Line spacing for the 1967 survey 
was 800 feet (244 meters). Although the baseline was extensively 
overgrown, the grid hubs from this period were still in place, 
and were used as control for the present survey. 

Survey lines were laid out with transit and stadia. Lines 
were cut at a spacing of 200 feet (61 meters), with samples taken 
every 50 feet (15.2 meters). The object of the survey was to 
utilize the 1967 data as much as possible, and to f i l l  in between 
the lines. Eight hundred feet (250 meters) of baseline was cut, 
followed by 4000 feet (1220 meters) of section line. A n  
additional 2000 feet (600 meters) of compass line was flagged, 
chained, and sampled. 

Soils on the property exhibit a podzolic profile typical of 
boreal forests. A humus layer or A horizon is particularly well 
developed where the forest cover is comprised of aspen and 
wi I low. The B horizon may in places be thin or absent. The C 
horizon is represented by fractured and weathered bedrock, or by 
glacial silts. The Babine region is notorious for the masking of 
anomalies by thick till blankets or by glaciolacustrine clays. 
Other than some glacial outwash gravels and silts, glacial 
deposits were not observed on the property. 

Samples were taken of E3 horizon soils with the use of a split 
spoon s o i l  auger. Samples were taken at a depth of between 20 and 
50 cm. In situations where B horizon material was too t h i n  or too 
coarse to be sampled with the auger, pits were dug by hand with a 
grub hoe, and the C horizon was sampled. One profile was sampled 
to show the distribution of metallic elements with depth over the 
show i ng. 
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6.1 PROFILE OVER DISCOVERY SHOWING 

Horizon Sample# From To(cm) Description Cu ppm 

A 0  110802 0 6 Litter, leaves, twigs 316 

A1 110803 6 21 Black topsoil 400 

B2 110804 21 60 Fine silt 50% 1704 
Pebbles 50%, rounded to 
angu I ar . 
Red to yellow lim. stain 

C 

D 

110805 60 353 

110806 353 

Pebbles lo%, pale grey, 22681 
rounded, 2-3cm dia. 
Cobbles 5%, angular, 10cm 
by 10cm, mineralized 
limonite, malachite. 
Pebbles,angular,lim, 30% 
Silt, grey, 50% 
Some weathered bx at bottom 

Bedrock. 
Breccia, white kaol 
clasts BFP,cpy,mal,az. 

18052 

One hundred and seventeen samples were collected, five of 
which were from the soil profile. The samples were packed in 
kraft paper bags, dried, and forwarded to Acme Analytical 
Laboratories of Vancouver, B.C. 

Multielement analysis was performed by Inductively Coupled 
Plasma emission spectroscopy (ICP). Analytical procedure was as 
follows: a .500 gram sample was digested with 3 m l  3-1-2- HCI- 
HN03-H20 at 95 degrees C for one hour, and then was diluted to 10 
ml with water. The leach was partial for Mn Fe S r  Ca P La Cr Mg 
Ba Ti B W and limited for Na K and AI. Au* analysis was by acid 
leach from a 10 gram sample, and was reported in ppb. 
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6.2 INTERPRETATION OF RESULTS 

Most of the soils observed on the western flank of Hearne 
Hill appear to be residual; that is to say, the soils have been 
der i ved by the in situ weathering of the underlying rock 
material. The only exception noted was a thick (at least 5 meter) 
lens of gravel exposed along a stream bank 100 meters north of 
the showing. The gravel appears to be glacial outwash, and does 
not appear to have any significant extent. Although Pleistocene 
glacial ice probably reached a depth of over 2000 meters in the 
Babine valley, there was no other evidence of glaciation observed 
on the property. Mass transport of any underlying anomalies will 
therefore be limited to downslope gravitational movement. 

The abundance of calcite and dolomite in the breccia cement 
also suggests that the distribution of copper in soils will be 
limited. The mobility of copper is restricted in alkaline or 
reducing environments. Since there was no evidence of physical or 
geomorphic transport of the copper anomaly, it was concluded that 
the anomaly was virtually in situ. 

A n  examination of the frequency distribution of the logarithm 
of Cu values reveals a.distinctly bimodal pattern (Figure 1 . )  Two 
overlapping distributions with lognormal characteristics are 
apparent. The first and lower distribution is due to natural 
background values, probably modified by the weakly developed 
porphyry Cu mineralization associated with the Eocene biotite 
feldspar porphyry intrusion. The second and higher distribution 
is due to the much higher grade mineralization associated with 
the breccia pipe. This distribution reveals a slight positive 
skew, probably due to interference from overlapping anomalies 
from a porphyry copper source and from a breccia source. The gap 
between the two distributions is around 175 ppm Cu, which is also 
the geometric mean. 
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6.3 SUMMARY STATISTICS for CU 
in ppm 

Background Anoma I ous Entire 
population population population 

Mean 85 778 
Standard deviation 45 870 
Geometric mean 73 571 
Mode 65 350 

380 
663 
177 
NA 

The mode of the first and lower population was chosen as the 
background value at 65 ppm, with the anomalous threshold at 175 
ppm, which is approximately the mode of the lower population plus 
two standard deviations. This threshold coincides with the gap 
between the two populations. Sample density was not sufficient to 
separate the weakly developed porphyry copper system from the 
higher grade breccia mineralization. 

Results were plotted at a scale of  1:1200. A strong anomaly 
is directly associated with the mineralization in the discovery 
trench. The distribution of Cu values supported work by the 
previou operators, and provided an upslope cutoff for the 
mineral zation exposed in the trench. The increased detail of the 
survey, accompanied by the interpretation of the untransported 
nature of the anomaly, led to the conclusion that further 
geophys cal or physical assessment was not necessary to pursue 
diamond d r i l l  targets. 

The increased detail also revealed a second anomaly near the 
300 N by 300 E (30000 N by 30000 E) hub. Rocks exposed in this 
area show no indication of breccia style mineralization. Typical 
porphyry mineralization consisting o f  bornite and chalcopyrite 
filling fractures in a biotitized BFP'was noted. 

A t h i r d  anomaly was revealed at 290 N by 302 E (29000 N by 
30200 E). This anomaly may possibly be associated with breccia 
type mineralization and warrants further examination. 
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7.  DIAMOND DRILL PROGRAM , FALL 1989 

S i x  diamond d r i l l  holes were bored f o r  a t o t a l  o f  1537 f e e t  
(468  me te rs ) .  The o b j e c t i v e  i n  choosing l o c a t i o n s  was p r i m a r i l y  
t o  see i f  t h e  m i n e r a l i z a t i o n  exposed a t  sur face  had any v e r t i c a l  
c o n t i n u i t y ,  and secondly t o  e s t a b l i s h  t h e  a t t i t u d e  of t he  
m i n e r a l i z a t i o n .  Diamond d r i l l  logs a re  inc luded i n  Appendix I I .  

Four ho les in te rsec ted  the  m i n e r a l i z a t i o n .  I n t e r s e c t i o n s  on 
t h e  hangingwall  and foo twa l l  prov ided s u f f i c i e n t  i n fo rma t ion  f o r  
t he  s o l u t i o n  o f  th ree  p o i n t  problems. A d d i t i o n a l  p o i n t s  were 
a v a i l a b l e  from the  mapped p o s i t i o n s  o f  t h e  hangingwall  and 
f o o t w a l l  a t  sur face.  Hole H89-1 was l o s t  i n  m i n e r a l i z a t i o n  a t  270 
f e e t  (82  meters) when the  rods stuck i n  a mud seam. The l a s t  co re  
run  was recovered, inc lud ing  t h e  mud seam which graded 3.32% Cu. 
Holes H89-1 and H89-2 were p l o t t e d  on Sec t ion  "297"  f o r  
comparison w i t h  ho le  HH-1 (TGS, 1967) .  I n t e r s e c t i o n s  o f  i n t e r e s t  
a re  tabu la ted  as fo l l ows :  

SUMMARY OF RESULTS 

HOLE NUMBER FROM TO WIDTH %Cu 
feet (meters)  fee t (meters )  f ee t (me te rs )  

H89- 1 190 .0 (57 .9 )  2 2 7 . 5 ( 8 2 * 3 )  3 7 . 5 ( 1 1 . 4 )  1 .34  
227.5(69 .3)  270 .0 (82 .3 )  4 2 . 5 ( 1 2 . 9 )  3 .61 

H89-2 45 .0 (13 .7 )  6 5 . 0 ( 1 9 . 8 )  20.0( 6 . 1 )  1.84 
65 .0 (19 .8 )  8 5 . 0 ( 2 5 . 9 )  2 0 . 0 (  6 . 1 )  2 .68  
85 .0 (25 .9 )  130 .0 (39 .6 )  4 5 . 0 ( 1 3 . 7 )  1 . 1 0  

H89-3 60 .0(18 .3)  77 .5 (23 .6 )  17 .5 (  5 .1 )  2 .11  

H89-4 97 .5 (29 .7 )  160 .0 (48 .8 )  6 2 . 5 ( 1 9 . 1 )  0 . 7 8  

The o v e r a l l  t rend o f  the  depos i t  i s  N 10°E. The geometry o f  
t h e  depos i t  i nd i ca tes  t h a t  the  hangingwall  d i p s  approx imate ly  60° 
t o  t h e  east  and the  foo twa l l  d i p s  approximately 70° t o  t h e  eas t .  
Th is  suggests t h a t  the deposi t  may widen w i t h  depth.  

A l l  co re  was s p l i t  and crushed a t  t h e  B e l l  m i n e s i t e .  Analyses 
were performed a t  t he  B e l l  Mine l abo ra to ry .  Ana lys i s  was 
performed by standard a c i d  d i g e s t i o n  fo l l owed  by atomic 
absorp t ion  spectrophotometry. The s p l i t  co re  i s  c u r r e n t l y  under 
covered s torage a t  the  B e l l  p l a n t s i t e .  
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8. GEOLOGY, MINERALIZATION, and ALTERATION 

8.1 GEOLOGICAL SETTING: 

Hearne Hill is underlain by volcanic rocks of the lower to 
middle Jurassic Hazelton Group (Richards, 1973). The volcanic 
rocks on the property have been tentatively associated with the 
submarine Kotsine facies of the Sinemurian Telkwa formation 
(Tipper and Richards, 1976). The volcanic rocks are characterized 
by waterlain grey lapilli-crystal tuffs, which have been intruded 
by porphyritic intrusions of the 50 my Eocene Babine igneous 
suite. Mapping by Texas Gulf geologists indicates the Eocene 
biotite-feldspar porphyry (BFP) intrusives are in the form of a 
series of northeasterly trending dykes. The intrusives are 
compositionally equivalent to a diorite or a quartz diorite. The 
BFP that is exposed on the 300N baseline near 300E is a dark, 
hard, biotitized BFP similar to rocks observed in the Morrison 
Lake deposit. There is no well defined intrusive center of the 
BFP similar to the centers noted at the Bell Mine (Carson et al 
1976) and at the Morrison deposit ( Carson and Jambour, 1976). 
Porphyry copper related mineralization consists of chalcopyrite 
and minor bornite filling fractures, minor disseminations of 
chalcopyrite, and traces of molybdenite. The style of 
mineralization suggests a relatively deep setting for the 
environment of emplacement. 

The principal structural element in the area is the 
northwesterly trending Morrison fault. This is a major structural 
break extending for several hundred kilometers. The fault 
separates the older lower Jurassic rocks in the highlands to the 
east from the downfaulted younger middle and upper Jurassic rocks 
in the Morrison Lake valley. The steep southwest facing slope of 
Hearne Hill appears to be the escarpment of the Morrison fault. 
Considering the proximity and similarity of settings of the 
Morrison and Hearne deposits, there is a possibility that the two 
deposits were previously joined. The Morrison deposit may 
represent a downfaulted segment, with the more erratic Hearne 
mineralization representing the root of the original deposit. 
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8 . 2  MINERAL I Z A T l O N  

Two s t y l e s  o f  m i n e r a l i z a t i o n  a re  present.  These are :  

1 .  Chalcopyr i te ,  b o r n i t e  and molybdeni te occur as f r a c t u r e  
f i l l i n g s  and disseminations i n  the  b i o t i t e  fe ldspar  porphyry and 
t h e  adjacent  vo lcanics i n  widespread bu t  e r r a t i c  amounts. This  
m i n e r a l i z a t i o n  i s  due t o  a la rge  bu t  weakly developed porphyry 
copper system. 

2. Chalcopyr i te  may been seen f i l l i n g  open spaces between 
rock fragments i n  a c l a s t  supported b recc ia .  Open space i n  t h e  
b r e c c i a  p r i o r  t o  m i n e r a l i z a t i o n  comprised 5% t o  20 % o f  t he  
volume o f  t he  rock.  l n t e r c l a s t  p o r o s i t y  remains a t  2% t o  8% o f  
t h e  volume o f  the rock.  P y r i t e  may a l s o  be seen as b recc ia  
cement, bu t  i s  subordinate t o  cha lcopy r i t e .  P y r i t e  disappears as 
b r e c c i a  cement a t  depth, w i t h  c h a l c o p y r i t e  along w i t h  lesser 
c h a l c o c i t e  being the on ly  su lph ide  species present .  

Supergene processes have r e d i s t r i b u t e d  the  copper grades. The 
o x i d i z e d  brecc ias  i n  the sur face trenches reveal  l i m o n i t e  cement 
r e p l a c i n g  su lph ide open space f i l l i n g .  Ma lach i te  and a z u r i t e  may 
also be seen as brecc ia cement. Cha lcoc i te  may be seen as r ims on 
c h a l c o p y r i t e  i n  most b recc ia  c a v i t i e s ,  and r a r e l y  may be seen 
almost completely rep lac ing  masses o f  p y r i t e .  Tota l  su lph ide  
conten t  i n  the  brecc ia i s  10% t o  15%, o f  which up t o  1% may be 
comprised o f  cha lcoc i te  

There i s  compell ing 
de r i ved  by s o l u t i o n  and 
m i n e r a l i z a t i o n  found 
c o l l e c t e d  against  the  
l i t h o l o g i c a l l y  iden t ica  
f o o t w a l l  b recc ia  are i n  

evidence t h a t  t he  m i n e r a l i z a t i o n  has been 
r e d i s t r i b u t i o n  o f  t he  porphyry copper 

n the  carbonate cemented c l a s t s  t h a t  
f o o t w a l l .  Although these c l a s t s  a r e  
t o  the  wa l l rocks ,  copper grades i n  t h e  

the  order o f  0.01 % Cu t o  0.3 % Cu as 
compared t o  0.10 %Cu t o  0.20 % i n  the  adjacent rocks from which 
they were apparent ly der ived.  The carbonate open space f i l l i n g  
appears t o  post date the  su lph ide  open space f i l l i n g .  

8.3 STRUCTURE 

Contacts between the  b recc ia  and the  w a l l  rocks appear sharp. 
Weakly developed sheet ing may be seen i n  the  hanging w a l l  
vo l can ics  exposed i n  the  sur face t rench.  C l a s t  s i z e  i s  remarkably 
un i fo rm,  ranging from 2 cm t o  10 cm i n  s i ze ,  w i t h  r a r e  b locks  t o  
30 cm i n  s i z e .  Fragments a re  subangular t o  subround, and a r e  
i n v a r i a b l y  ro ta ted .  Rock f l o u r  i s  a minor c o n s t i t u e n t  o f  t h e  
m a t r i x .  Rock f l o u r  i s  more commonly seen p lugg ing  p o r o s i t y  
aga ins t  t he  foo twa l l ,  and i s  i n t e r p r e t e d  as being minor fragments 
s i f t i n g  down through the brecc ia .  The rock f l o u r  i s  most probably 
de r i ved  from a t t r i t i o n  o f  the  b recc ia  fragments. The b recc ia  i s  
e n t i r e l y  m a t r i x  supported. 
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The breccia clasts are lithologically identical to the 
enclosing wallrocks, making the breccia virtually monolithologic. 
Sericitized and bleached biotite feldspar porphyry clasts form 
the bulk of the pipe. Sericitized volcanics form a lesser 
component of the breccia. The only control on the location of the 
pipe appears to be the contact between the biotite feldspar 
porphyry and the volcanics. It should be noted that the volcanics 
have been mapped as "hybrid diorite" in earlier assessment 
reports. 

8.4 ALTERATION 

Descriptions of alteration in drill core are largely 
dependant on host rock lithology. The effects of hydrothermal 
alteration are most easily seen and reported upon in the Eocene 
biotite feldspar porphyry intrusives. This is possibly due to a 
combination of lithology and 
particularly felsic volcanics, 
alteration. 

In the biotite feldspar 
reveals alteration first, with 
replaced with sericite. Biot 
minerals are bleached to a pa 
frequently accompanied by pyrit 

grain size. Fine grained rocks, 
n general reveal far less visible 

porphyry intrusive, plagioclase 
fresh phenocrysts progressively 

te is chloritized, and matrix 
e grey cast. Sericitization is 
zat ion. 

The most pervasive alteration is confined to the breccia pipe 
and the immediately adjacent wall rocks. It was not possible to 
determine if alteration preceded or followed brecciation. 
Although brecciation may have been confined to the softer, more 
altered rocks, it appears more likely that alteration was 
restricted to the more porous, brecciated rocks. The intensively 
leached nature of the footwall rocks supports the thesis that 
alteration followed brecciation. 

In the breccia pipe, the effects of hydrothermal alteration 
are visible as pervasive bleaching of biotite feldspar porphyry 
clasts. Silicification accompanies bleaching, but there was 
little evidence of stockwork development. Plagioclase is 
completely altered to sericite, and biotite appears as pale brown 
relicts or "ghosts". Volcanic clasts are sericitized to a lesser 
extent. 

Bleaching diminishes away from the pipe, although 
discontinuous zones of quartz sericite and sericite chlorite 
alteration were traversed by drill core. 

The development of hydrothermal biotite was observed in 
outcrop near the 300N by 300 E hub. Chalcopyrite, bornite and 
molybdenite occur as fracture fillings and disseminations in a 
hard, dark, biotitized biotite feldspar porphyry. 
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9. DISCUSSION 

Breccias have been reported at the Bell Mine (Carson et al, 
1976) and at the Granisle Mine (Kirkham, 1971). The breccias at 
Bell are associated with late stage diatremes, and are of the 
"pebble dyke" variety. Pipes are from 1 to 3 meters in diameter, 
and wall rocks are sometimes sheeted. In the pipes, rounded 
clasts are cemented with rock flour and sulphides. Sulphide 
content is high, but mineralization rarely reaches economic 
limits. Breccias at Granisle are intermineral in nature, and 
appear related to magmatic activity. 

The Hearne Hill breccia is unlike the Bell or Granisle 
breccias. A s  a first approximation, it is several orders of 
magnitude larger than any breccia body observed in either mine. 
It appears to be an intrusion related magmatic-hydrothermal 
breccia as classified by Sillitoe (1985). Sillitoe (1985) 
suggests a continuum between intrusion-related and porphyry 
related breccias, with the latter exhibiting more explosive 
related characteristics such as fragment rounding and attrition. 
The Hearne Hill breccia is unquestionably associated with a 
porphyry copper deposit, but there appears to be little evidence 
of violent magmatic or hydrothermal activity. Solution and 
collapse appear to have been the dominant processes in breccia 
formation. 

There are implications attendant upon accepting this model 
for the Hearne Hill breccia. Deposits of this nature have been 
described at Los Bronces/Rio Blanco in Chile (Warnaars et al, 
1985, Sillitoe and Sawkins, 1971): and at Cananea in Mexico 
(Bushnell, 1988). These deposits show more complex mineralogy 
and are on a larger scale than the Hearne Hill deposit. 
Tourmaline is common in the Chilean and Mexican deposits. 
No evidence of tourmaline open space filling has been found at 
Hearne Hill. Nevertheless, descriptions of the Chilean and 
Mexican breccias are remarkably similar to the breccias observed 
on Hearne Hill. The Chilean and Mexican deposits are commonly 
elliptical in plan, with vertical dimensions several times 
greater than horizontal dimensions. Economic mineralization is 
distributed in irregular but concentric shells, or in an ore 
ring. The ri n g  may be as t h i n  as one meter wide at Cananea-Duluth 
(Bushnell, 1988), thickening to 10 meters wide in the nose of the 
ellipse. The mode of formation of the breccias in all these 
deposits has been interpreted as the formation of a void, 
followed by collapse. Subsequent mineralization has been by 
circulating magmatic-hydrothermal fluids. 
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10. CONCLUSIONS 

The Hearne Hill deposit has the potential for the development 
of a small but nonetheless economically viable deposit o f  copper 
mineralization. 

D i amond dri I I ing is recommended to pursue known 
mineralization. Possible extensions o f  the deposit should be 
pursued by detailed geochemical and geophysical surveys extending 
from the known survey areas. 

If these programs succeed, the rest of the Hearne Hill 
intrusion should be re-evaluated as a target for similar breccia 
depos i ts. 
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PROJECT : 

DATES : 

STATEMENT OF COSTS 

HEARNE HILL 
Hearne 1 to 26 claims 

August 1, 1989 to March 1, 1990 

DRILLING: 
Labor: 
Geologist - 13 days @ $300/day 

Contractors: 
D-6 cat - 8.25 hrs @ $120/hr 
Lowbed - mob-demob - 8 hrs @ $115/hr 

Drilling - 1537 ft 
Water truck - 6.5 days @ $750/day 

Surveying: 
2 days @ $250/day 

Analysis: 
Sample prep - 125 man hrs @ $12/hr 
Assays - 413 Au/Cu @ $5/sample 

GRID PREPARATION t TRAIL CLEARING: 
Labor 
Transportation 
Food, accommodation, supplies, misc. 

GEOCHEMISTRY: 
Labor 
Transportation 
Food, accommodation, supplies, misc. 
Analysis - 30 element ICP, 117 samples 

@ $11.50/sample 

REPORT PREPARATION: 

TOTAL COSTS: 

$ 3,900.00 

$ 990.00 
$ 920.00 

$40,538.00 

$ 4,875.00 

$ 500.00 

$ 1,500.00 
$ 2,065.00 

$ 961.00 
$ 571.95 
$ 404.28 

$ 961.00 
$ 571.95 
!3 595.34 

$ 1,345.00 

$ 1,000.00 

$61,698.52 
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13046 303tSON 
t301K 303t00N 
048 302t50W 

13043 302tOOtl 
13048 301t50N 
1304K 301t00N 
L304K 300tSON 
L301E 299t50N 

13046 299tOON 
STD C/AU-S 

r ~ 0 3 E  292t00N 

li a c Q I c 
BELL MINE FILE f 89-3102 Page 2 

uo cu 
PPB PPU 

14 1722 
S 666 
5 663 
3 69 
4 127 

2 82 
3 65 

3 2  5576 
8 1787 
6 505 

17 667 
23 304 
13 113 
15 758 
1 50 

1 52 
4 156 
2 25 
2 38 
2 27 

2 37 
5 38 
3 23 
4 13 
4 34 

4 45 
2 61 
4 31 
5 2 7  
3 124 

2 107 
3 142 
4 139 

16 !OM- 
7 661 

9 1723 
1 8  63 

Pb Zn 
PPI PPH 

32 141 
14 114 
12 110 
12 118 
13  158 

9 143 
12 171 

100 166 
29 4 2 7  
10 101 

10 8 6  
6 139 
5 158 
8 193 

15 154 

17 169 
10  139 
10 126  
13 123 

8 130 

11 153 
9 170 

12 113 
11 156 

9 101  

7 109 
12 105 
11  140 
11  91 
6 126 

9 254 
14 134 
11 131 
16 167 
27 135 

91 166 
36 132 

Ag Ni Co Hn Pe AS 
PPI( PPW ppn PPI( t PPI( 

U Au Th Sr Cd Sb Bi Y Ca P 
PPK PPI PPI( PPN PPK PPI PPK PPH 1 2 

La cr Hg Ba 
PPI PPI 1 PPK 

Ti 
% 

* 08 
a 1 6  
. 20  
.04 
.08 

.os 

.04 

.Ol 
.lO 
.07 

.09 
. 0 8  
.09 
.19 
.03 

.03 
* 02 
.04 
.os 
.04 

.04 
.04 
.02 
- 0 4  
.03 

-03 
.03 
.03 
.03 
.01 

.03 
.01 
.01 
.06 
. o s  

.06 

.07 

Y AU' 
PPI( PPB 

. I  28 20 1132 5 . 7 3  4 6  

.2  33 14 420 6 .40  23 

. 1  36 15 325 5.89 1 6  
- 1  17 12 567 4 . 4 3  20 
.1 24 14 3 6 5  4.70  27 

.1 I5 11 426 3.85  18 

.1 1 5  13  597 4 .37  25 
1 .1  47 7 5  4863 27.40 313 

. 7  4 4  25 1063 8 . 6 6  90 

.1 31 13  602 4 .43  36 

.1 2 8  13 516 4.19 19 

. 1  50 24 624 10 .00  18 
-1  10  39 1260 12 .97  1 5  
. 3  97 40 1766 10 .37  38 
.1 19 15 2038 3.65 16  

5 ND 3 37 1 2 2 61 .I8 , 0 8 1  
5 N D  1 18 1 2 2 90 .I9 , 0 8 2  
5 ND 3 23 1 2 2 79 - 2 8  .OS4 
5 N O  1 18 1 2 2 74 .17 .OS8 
5 NO 2 34 1 2 2 82 .IS .OS4 

18 30 .72 278 
10 111 1.10 116 
10 79 1 . 3 1  104 
7 2 5  - 3 8  236 
8 35 .54 165 

4 1.68 .01 .13 
7 1 .71  - 0 1  * 1 2  
6 1.81  .01 . l 8  
1 1 . 6 6  . 0 1  , 0 8  
2 1.87 .01 .06 

2 33 
1 55 
1 73 
1 12  
1 5  

5 N D  1 31 1 2 2 64 . 2 4  .046 
5 NO 1 26 1 2 2 7 1  . 2 8  , 0 6 9  
5 NO 1 39 2 8 3 68 .51 . 2 4 3  
5 ND 3 26 2 2 2 76 .35 ,103 
5 NO 1 3 2  1 2 2 63 .31 .045 

5 ND 1 56 1 2 2 63 .32 .049 
5 NO 2 93 1 2 2 72 .IO .111 
5 N D  1 162 1 2 3 39 .37 , 2 5 3  
5 NO 2 62 1 2 2 121  .63 ,128  
5 ND 1 124 1 2 2 55 1.10 .085 

7 23 . 3 1  195 
6 25 . 3 6  222 

49 16 - 1 2  304 
16 I S  .83 189 
11 32 .62  197  

8 1.41  - 0 1  *os 
2 1.47 .01 .10 
2 1.69 .01  .07 
2 1.99 - 0 1  . 26  
4 1.71  .Ol .09 

2 1.60 .01 . ll  
2 2.19 -01 .43 
2 1 .53  .03 . 34  
2 3 .15  .03 . 9 8  
4 1.15 .01 . ll  

1 29 
1 2  
1 114 
1 15 
1 25 

12 34 - 6 8  161 
13 115 1.26 360 
17 9 . 6 2  461 

8 19 . I1  436 
12 254 2.60 ao7  

1 28 
1 11 
1 30 
1 40 
1 10 

-1  17  16 1524 3.72 IS 
. 2  23 15  1221 4 .57  16  
. 6  I S  12 563 4 . 6 1  16 
. Z  23 15 613 4.94 2 1  
. 2  17 11  345 4.63 21 

5 ND 1 133 1 2 2 57 1.17 , 0 9 1  
5 ND 1 69 1 2 2 5 9  . 9 4  . l o 3  
5 NO 2 28 1 2 2 74 1 . 3 8  ,059  
5 NO 1 3 2  1 2 3 7 6  .I4 .019 
5 ND 1 19 1 2 2 77 -20  ,049  

9 19 .13 489 
36 21 . j 8  351 
8 19 .13 157 
8 25 .56 191 
6 21 .44 142 

2 1 . 4 8  .01  .12 
4 2.06 .01 .09 
3 1 .63  - 0 1  .09 
1 2.02 .01 . O K  
3 1 . 8 1  - 0 1  .06 

1 5  
1 5  
3 1  
1 2  
1 3  

. Z  2 2  12  422 4 .45  19  

.1 18 12 4 8 8  4.45  24 

.1 10  8 1297 3.42 9 
- 1  16  11 351 4 . 6 1  13  
.1 12  8 235 3.75 11 

. 4  17 9 248 4.00 13  
,1 16 9 476 4 .20  20 
.I 17 10 330 4 . 7 2  23 
. 2  12 6 149 3.19 8 
. 2  17 11 4 2 3  3 . 5 5  20 

5 NO 1 29 1 2 3 73 .27 ,033 
5 NO 1 30 ' 1 2 2 75 -29 .036 
5 NO 1 31 1 2 3 61 .32 .OB0 
5 ID 1 17 1 1 3 78 . I 7  .063 
5 N D  1 30 1 2 2 6 8  .21 ,050 

5 NO 2 23 1 2 2 71 .19 , 0 5 6  
5 ND 1 1 8  1 2 2 70 .17 .lo3 
6 ND 2 16 1 2 2 82 - 1 3  ,071  
5 ID 1 16 1 2 3 61 . I5  , 064  
5 NO 2 20 1 1 2 61 .2O ,046 

6 25 . 5 1  200 
6 22 .4Q 176 
7 15  .15 213 
7 2s . 3 8  110 
5 18 .29 153 

2 1.97 .01  .06 

2 1.02 - 0 1  .10 
2 2.08 - 0 1  .lO 
2 1.22 .01 .os 

2 1 .68  .oi .07 
1 2  
1 1  
1 28 
1 3  
1 2  

1 1  
1 1  
1 1  
1 1  
I 4  

6 21 .29 139 
5 20 .35 181 
6 25 .37 152 
6 17 - 1 5  131  
6 18 .36 172 

4 1.77 - 0 1  .06 
2 1.59 .01 -05 
2 2.11 .01 .06 
3 1.15 .01 -01 
4 1.39  - 0 1  .Ok 

-1  12  E 1191 3.36 8 
.1 22  11 325 4.64 27 
.2 17  11  139 3.72 1 9  
, 4  16 15  543 5 . 1 0  21 
.1 19  12 523 4.57 38 

5 ND 1 22  1 2 2 51 .26 , 0 3 7  
5 no 1 21 1 2 2 68  .25 .046 
5 YD 1 1 8  1 2 1 63 .18 .032  
5 IID 1 20 1 2 3 59 -19 .121  
5 ND 1 23 1 2 2 59 .21 .058  

7 17 .22 293 
6 26 .46 183 
6 20 .34 231 
8 21 . 4 1  183 
7 23 . I 7  168 

6 1.23 .01 -07  
1 1.82 .01 .06 
2 1.44 .01 .05 
2 1.89 - 0 1  .os 
4 1.67 .01  .08 

1 3  
1 3  
1 198 
1 40 
1 22 

. Z  21 25 1540 8 .19  116 
6.5 67 31 1021 4.11 41 

5 NO 1 29 1 17 2 19 . I 8  .152  
22  6 37 50  1 8  19 2 1  60 .49 .089  

22 26 .54 139  
39 IS .19 iao 

5 1.33  .01 . I 6  
36 2.00 .OK .13 

1 78 
12  53 
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Xg N i  Co Hn Pe A; 'J Ru Th 3r Cd Sb 3 1  I! Ca P 
PFH PFI ?PPH PPY 1 ?PI P?H P P I  P?PH PP!! ??H PP!! ?FH ??!! S I 

Page 3 

Cr ~g sa Ti 
PPI % ???! 1 

w AU' 
JP!! PPB 

La 
PPH 

15 95 
3 9: 

13 12: 
3 l:o 
a :I 

10 175 
21 12: 
15 1:: 
11 10J 
: a  i s4  

11 155 
3 23:  

14 131 
10 2:? 
17 230 

.. 

, 3  14 5 2 7 2  ? . 7 5  3 2  5 liD 1 !4 1 2 ? 5: .IO .09!  
.1 23  I! : 8 2  4.41 !! 5 N U  ! 2i 1 : 1 I? .2 . IS1 
.1  lE 1: 5 4 2  1.64 30 5 ID i 23 l 2 2 68 .3: .OB6 
, 1  13 :1 4 7 3  1 . : 5  20  S !ID I Z3 I 2 1 5! .21 ,934 
.: 9 7 SEI 2 . $ 4  I4 5 ND 1 ? 7  1 2 Z 5 3  .3: .032 

.: 16 !3 !:SJ 3 . 5 3  l l  5 .YO 1 61 1 2 : 5 6  .6i .07! 
, 1  2 5  14 3 C  1.59 2 9  5 ID 1 1 5  1 2 1 5 :  . 3 2  , 0 5 2  
, 1  2 4  14 J!9 1 . : 5  ZC 5 NO ! 5 2  1 ? : 5 7  . E  , 0 5 4  
. i  2 5  15 33€ :.:: 24 5 XI Z i 8  i 2 L 5 5  .?: . 0 5 5  
. l  :? 2 C  !C43 i.3: 9 i !iO i '5 ! : J :: .?3 ,157 

.: 0 1E ! 2 3 4  j.ic' I 1  5 JD I 7 5  1 2 2 1; . I2  . I 2 4  
. 2  1 19 117: 3.2C e 5 t i D  1 J !  2 2 2 11  . 3 1  .19S 
. I  ii  1E Jt! 1.59 !E 5 IO Z iE 1 2 2 E 9  . 2 5  , 0 5 5  
. i  17 15 71; 2 . 5 9  !! 5 BO 1 2 4  1 2 2 I ?  .!l , 0 5 3  
. i  17 15 IOD! 4 . 4 5  !! 5 ti9 1 ? I  1 2 2 5 6  . ? E  ,057 

6 
? 

10 
5 
5 

17 .!5 113 .C? 
!! .:O i2: .39 
20 .35 231 .3: 
2! .35 182 - 0 3  
15 .ll 163 . O i  

2 1.07 .C1 .1: 
4 1.:3 .:1 . C I  
2 1.49 .31 .07 
3 1.4s .;I . 8 6  
3 .6!  . C 1  . 3 8  

2 17 
1 3s 
1 95  
1 1  
1 15: 

3 

11 
9 

13 
11 

:I .30  306 .33 
18 . 5 7  113 - 0 4  

19 . 5 7  177 .O! 
17 .E I30  .05 

:6 .53 17e .c4 

! 1 . 0 7  ,:l .OJ 
3 1.13 .C! .OE 
2 !.Si .:! .01 
4 1.43 .:: .11 
2 1.92 ,:1 .15 

1 1  
l ?  
1 3  
l i  
1 4  

i 2  . 2 J  153 .04 
3 . a a  5 C B  .03 

23  .33 296 . 04  
2 3  .?4 2 0 1  .Ol 
23 .!2 234 . 0 4  

4 .8J .51 . l o  
2 , 5 5  . C !  .IS 
4 1.40 .9: . o e  
5 1 . 4 2  .01 .OJ 
4 l.!E .51 . 3 8  

1 4  
2 s  
1 3  
: 9  
1 2  

. I. . 7 1  . .*  : :is 

2 6 2  
1 1: 
2 s i  

2 3 5  
! 6 5  
4 317 
2 79  
3 59 

10 .:6 360 ' 0 2  
? 2  .IS 3 i 5  , O i  
r a  .!5 244  . 0 3  
21 .I9 20? . 0 3  
21 .15 165 . 0 3  

5 1,33 ,C! .:7 
6 1.35 .31 .38 
5 1.29 .31 , : 5  
3 1.13 . ? l  . 0 5  
3 1.17 .9! .G6  

1 1  
! 15t 
1 1  
1 1  
1 1  

.: 18 11 5 6 3  ! . 5 E  16 5 N D  1 Z i  1 2 2 5 1  -34 , 0 5 3  
, 1  23 11 443 4 . 0 s  2 3  5 N D  1 '6 1 2 2 5 7  . 3 3  .Os3 
. 1  18 10 S?! 3.:: 2 4  5 1 D  1 5 0  I 2 2 53 .36 .036 
, 1  22 11 412 2 . 9 :  21 5 !ID i ! Z  1 2 : 5 7  .2l . 037  
.? 22 13 911 3.92 17 5 NU 1 86 I 2 2 5 9  . 6 2  ,041 

6 
6 

1D 
5 
5 

?O . 3 7  180 .O! 
2 2  ,I1 146 .03 
20 .13 153 - 0 3  
2 2  .!e 1:9 . 0 3  
23 . I1  2C6 . a4  

2 1.13 .E1 .09 
3 1.61 -31 . I9  
2 1 . 3 2  . 5 !  .D7 
4 1.57 .O1 . 3 5  
4 1.35 .$I .09 

1 1  
2 1  
1 12 
1 2  
1 4  

1 3 4  
4 21! 
2 7 2  
2 101 
2 JO 

1 146 
6 181 

12 132 
10 127 
11 111 

. I  135 30 i 4 0 3  :.3! 5 5 NO I 5 1  1 t 2 131 .65 ,046 

, 1  11 11 6 ? ?  1.15 14 5 ND 1 (6 I Z 2 5 9  .33 .IS5 
.1 19 12  101 1.61 20  S ND 1 IC 1 2 2 61 .30 ,092 
, 1  14 12 ?2?  1 . 3 7  14 5 NO 1 I1 1 2 2 5 3  - 4 6  . ! 1 2  

.1 14 16 1053 5.18 34 5 N D  1 65 1 2 2 4 6  .60 .136 
, 1  20 21 1219 5 . 0 9  23 5 !iD 1 13 1 2 2 7 0  .S9  ,072 
.! 21 13 ill  3.96 2 8  S ND 1 55 1 2 2 57 - 5 3  ,069 
, 2  30 2 5  36;3  ! . ? 2  !4 5 10 1 6 8  1 2 2 '8 .SO , 0 7 4  
. 2  2 9  38 1094 5 . 8 ;  9 5 NO 1 56 1 2 2 100 , 5 l  .117 

. 5  8 16 ?E1 7 . 9 7  a 5 ID 1 163 2 2 2 31 .S? . 2 6 7  
3 

21 
6 
6 
1 

Z J 1  1.41 762 .07 
10 .34 177 . 0 4  
20 .34 190 .03 
2 4  .45 141 .03 
21 . 2 5  354 .01 

16 .36 346 . 0 2  
3 4  .I3 313 -04 
20 .44 271 . 0 2  
2 0  . 6 6  376  .OS 
1 6  1.08 130 .09 

2 3.79 .a1 .7I 
5 . 7 2  .04 .35 
I 1.25 .Ol . 0 7  
4 1.64 .01 . G 5  
4 1.18 .oi .06 

6 1.30 .02 . 09  
3 1.53 .01 -07 
4 1.60 .G1 . 0 4  
5 2.14 .01 . 0 7  
2 2.32 .Dl .18 

2 2  
1 1  
1 9  
1 2  
1 1  

4 89 
4 104 
3 9 2  
4 1 7 5  
2 133 

15 126 
13 161 
12 9 2  
10 i 5 3  

7 177 

6 
6 
5 

12 
6 

1 6  
1 3  
1 4  
1 5  
1 3  

18 63 37 132 39 5 5  . % E  114 - 0 7  3 9  1.99 .06 .I4 12 I9 



h t 
- , -  

SAHPLEY 

110802 
110803 
110801 
110805 
130801 

130802 
130803 
130804 
130805 
130806 

I, 130801 
130808 
130809 
130810 
130811 

130812 
130813 
130814 
130815 
130816 

130817 
130818 
130819 
130820 
130821 

130822 
130823 
130824 
130825 
SID C/AU-S 

HO cu 
PPH PPH 

15 316 
18 400 
45 1704 

331 22681 
3 162 

4 102 
1 28 
1 39 
1 36 
1 23 

1 5 2  
1 21 
1 36 
1 94 
1 58 

1 2 8  
1 28 
1 104 
1 29 
1 21 

1 38 
1 54 
1 42 
1 31 
1 30 

1 32 
1 10 
1 21 
1 17 

Pb 
PPI 

1 
1 1  
14 

233 
10 

10 
8 
8 
10 
2 

7 
6 
8 

10 
10 

8 
10 
2 
8 

16 

8 
14 
8 
6 
6 

8 
9 
7 
5 

Zn 
PPI 

271 
216 
102 
182 
81 

112 
212 
81 

110 
47 

110 
59 
83 

118 
108 

90 
140 
18 
111 
202 

109 
127 

78 
50 
63 

117 
78 
66 
66  

A g  
P P H  

1.2 
-9 
.7 

6.3 
.6 

- 1  
.1 
* 3  
.1 
.5 

1.0 
*1 
* 1  
.6 
. 3  

,1 
.3 
.1 
.2 
.1 

, 1  

. 3  
- 1  
* 1  

* 1  
.4 
-1 
.1 

1 
. I  

N1 CO W f l  Pe AS 
PPH PPI P P H  % PPH 

13 1 2346 1.19 10 
22 12 1145 2.93 12 
27 20 600 5.48 ?8 
41 2k 1038 10.07 489 
26 9 606 3.18 8 

23 22 399 5.70 20 
16 12 1389 2.91 8 
23 10 435 3.59 16 
15 18 1691 6.47 9 
6 4 170 3.51 7 

26 8 520 2.29 7 
15 5 170 2.41 7 
24 3 339 3.37 12 
54 15 833 4.72 13 
31 15 1468 4.95 20 

2 4  9 260 3.45 9 
25 10 $66  3.34 8 
88 21 431 1.23 15 
19 10 180 3.49 8 
2 0  10 174 3.83 8 

22 9 255 4.01 11 
29 14 503 4.78 13 
32 11 411 3.60 7 
20 7 226 2.67 9 
23 8 351 3.21 11 

25 11 441 3.32 11 
21 6 253 2.39 I 
20 7 4 4 1  2.19 8 
21 8 351 2.66 6 

BELL MINE 

U Au 
PP3 P P H  

5 ND 
5 HD 
5 ND 
5 ND 
5 N D  

5 NO 
5 ND 
5 NO 
5 N D  
5 N D  

5 HD 
5 HD 
5 NO 
5 N D  
5 ND 

5 ND 
5 ND 
5 NO 
5 H D  
5 N D  

5 ND 
5 NO 
5 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 ID 

Th Sr 
P P H  P P H  

1 156 
1 101 
1 36 
3 27 
2 24 

1 12 
1 23 
1 23 
1 41 
2 188 

1 61 
1 19 
1 26 
1 91 
1 13 

1 21 
1 20 
1 9  
1 18 
1 22 

1 19 
1 34 
1 31 
1 65 
1 31 

1 42 
1 68 
1 36 
1 35 

FILE # 89-3102 

Cd 
P P H  

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
: 

1 
1 
1 
1 
1 

1 
1 
1 
1 

Sb 
PPH 

2 
2 
2 
6 
2 

1 
2 
2 
2 
2 

2 
2 
2 
2 
2 

1 
2 
2 
1 
1 

2 
2 
2 
1 
2 

2 
2 
2 
2 

Bi v Ca P La Cr Wg Ba P i  
P P H  PPB 1 % PPH PPI 1 PPH % 

3 14 2.18 ,095 3 8 .l8 484 . O 2  
2 36 1.17 ,111 5 17 - 3 8  337 .03 
2 56 .33 .079 9 21 .37 122 .03 
5 55 .28 ,072 26 16 .42 246 .03 
2 50 .26 .039 8 23 .31 205 -01 

2 6 4  -05 ,112 6 24 - 2 3  197 .01 
2 41 . I I  ,079 6 19 -19 1 0 7  .02 
2 51 .30 .029 5 22 -34 122 .03 
2 69 .97 .117 1 18 .65 157 . 0 2  
2 6 3.32 ,013 1 3 .64 191 .01 

3 37 .93 .086 13 21 .31 321 -01 
2 40 .I1 .019 6 16 .15 95 .03 
1 49 .22 .036 7 20 .37 119 -04 
2 68 .86 ,065 33 31 .69 441 .01 
4 51 .65 ,037 10 32 .62 243 .01 

2 50 .I4 . 0 2 4  5 25 .32 98 -02 
2 52 .36 .OX 6 21 .31 168 . 0 2  
2 106 .22 ,033 2 111 1.38 60 .Ol 
2 69 . 2 9  .068 5 31 .35 129 -03 
2 56 - 2 0  ,045 I !I - 3 3  120 . 0 2  

2 58 .08 . D 5 8  5 21 .28 117 .02 
3 68 .26 ,070 4 19 .39 195 .02 
2 54 .I4 ,031 13 21 .31 186 .02 
2 38 1.36 ,031 7 17 - 2 5  234 . 0 2  
2 15 .55 .030 7 2 4  .29 119 .03 

2 56 -57 ,045 7 25 .39 227 - 0 2  
2 10 .92 .031 K 21 .32 191 .01 
2 38 .28 .037 7 21 - 2 5  203 .Ol 

I I 

B A1 Ha I 
PPH t % \ 

8 .42 .01 .09 
5 -92 -01 *09 
2 1.73 .01 .OK 
2 1.37 .01 -08 
2 1.87 .01 .04 

2 2.83 .Ol . 06  
6 1.15 .01 -11 
6 1.20 ,Ol .OI 
2 1.78 .Ol .10 

10 .I8 .01 - 0 2  

2 2.13 .01 .OS 
2 1.06 .01 .03 
4 1.23 .01 .01 
2 3.48 .01 .09 
5 2.06 .oi .oa 

2 1.51 .Ol .03 
2 1.72 .01 .03 
1 2.12 .01 .OS 
3 1.11 .01 .03 
Z 1.69 .Ol .03 

3 1.47 .Dl .03 
5 1.19 .Ol - 0 5  
3 1.87 .01 . O S  
6 1.16 .01 . 0 2  
5 1.19 .01 .03 

4 1.69 .01 .03 
3 1.31 .01 .OS 
5 1.13 .01 .09 

2 39 . 2 6  . 0 3 1  6 19 .36 132 .03 5 1.12 .01 . 0 4  . 

19 63 3 7  132 6.6 65 30 1021 4 . 0 2  39 22 6 36 49 18 18 22 59 .19 . O B 8  39 53 .t8 1tl .07 39 1.98 .06 .14 12 49 

Y 
PPH 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

li 1 

Page 4 

1U' 
P P B  

72 
62 
IS 

160 
8 

6 
1 
3 
1 
1 

3 
1 
4 
1 
1 

1 
1 
1 
2 
2 

2 
3 
3 
2 
3 

1 
2 
2 
5 



E a . -.. 1 

SAHPLEI 

1302E 292tOON 
13021 291t00N 
13021 290t50N 
L302K 290t00N 
13038 295tOON 

130111 2931501 
llO8Ol 
110806 
110820 
STD C/AU-R 

110802  
110803  
110804 
llO805 
130801 

P I I 

KO CU 
PPH PPH 

8 159 
5 391 

76 1217 
2 2 4 5  

I! 9 6 5  

2 140 
1 20 

Pb Zn A g  Ni Co Hn Pe 
PPI P P I  P P H  PPH PPN PPH 1 

I O  9 4  .1 2 9 969 5.06 
1 61 . I  3 17 911 5.93 
5 82 , I  8 14 5 5 1  5.01 
1 71 - 1  2 8 941 5 . 1 6  

15 BO , I  15 21 1 4 8 8  3.60 

3 48 . I  2 9 616 5 . 2 s  
6 57 . 2  I 7 I 2 2 5  3.92 

BELL MINE FILE # 89-3102 Page 5 

A s  U AU 'Ih Sr Cd Sb Bi V C a  P La Cr Hg Ba 11 B A I  Ha I Y AU* 
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