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Between January 27, 1988 and Apr i  1  3, 1988, a  s e r i e s  of 
9 ho les  were completed and a  10th  h o l e  was s t a r t e d  and 
abandoned f o r  a  t o t a l  cumu la t i ve  -Footage o f  6707 f t (2044.3 
m ) .  These h o l e s  formed p a r t  o f  a s tudy  t o  determine t h e  
economic and t e c h n i c a l  v i a b i l i t y  o f  an ex tens ion  o f  t h e  
I s l a n d  Copper orebody. 

2 - 0  LOCALION-AND-ACCESS 

The c l a i m  group extends f rom t h e  I s l a n d  Copper mine 
s i t e  approx imate ly  6 km eas t  and south east .  T h i s  area i s  
w i t h i n  t h e  Nanaimo min ing  d i s t r i c t  a t  r o u g h l y  127 degrees 25 
minutes E, 50 degrees 36 minutes N, which p laces  i t  on t h e  
92L/ l lW sheet. Access i s  p rov ided  by paved road t o  t h e  mine 
s i t e  and p r i v a t e  mine roads  o r  l o g g i n g  roads. 

The area i s  w i t h i n  t h e  coas ta l  l ow land  o f  t h e  Suquash 
b a s i n  fo rming  p a r t  of t h e  N a w h i t t i  Lowlands o f  t h e  Cen t ra l  
t rough  phys iograph ic  s u b d i v i s i o n .  The area i s  c h a r a c t e r i z e d  
by very  low r e l i e f  w i t h  a  few low r o l l i n g  h i l l s .  E l e v a t i o n s  
range f rom 0-300 f t  above sea l e v e l ,  (700 f t below sea l e v e l  
w i t h i n  t h e  mine).  The eas te rn  end o f  Rupert  I n l e t  u n d e r l i e s  
t h e  qroup, and t h e  c l a i m s  a r e  crossed by Waukwaas and 
Washlawl i s  creeks. 

The Upper T r i a s s i c  and Lower Ju rass i c  sedimentary and 
v o l c a n i c  succession o f  t h e  Vancouver and Bonanza Groups 
r e s p e c t i v e l y ,  and Ju rass i c  q r a n o d i o r i t e  and quar tz  d i o r i t e  
s tocks  u n d e r l i e  t h e  area n o r t h  o f  Holberq and Rupert I n l e t s .  
The succession s t r i  kes approx i mate1 y  west-northwest and d i p s  
g e n t l y  southward becoming younger t o  t h e  south. From south 
t o  n o r t h  t h e  fo rmat ions  are: ( 1 )  Bonanza Vo lcan ics  
a n d e s i t i c  t u f f s  and f l o w s  u n d e r l a i n  by ( 2 )  Parson Bay 
ca lcareous  s i  1  t s t o n e  w i t h  i nterbedded sha les  and andesi t i  c  
and c h e r t y  t u f f s ,  and l imes tone  w i t h  sha ley i n t e r b e d s  
u n d e r l a i n  by  ( 3 )  Quats ino l imes tone  and (4) Karmutsen 
amyqdaloidal  b a s a l t  f l ows .  The Dawson f a u l t  c u t s  ac ross  t h e  
c l  aim group j ux tapos inq  Karmutsen fo rmat  i o n  r o c k s  aga ins t  
Bonanza Format i  on. 



Min ing  i s  c u r r e n t l y  i n  progress on min ing  lease  M36 
w i t h  consequent d r i  11 i n g  and development a c t i v i t i e s  and 
geo log i c  mapping. Surface mapping, mag, VLF, I P  and geochem 
surveys and e x p l o r a t o r y  diamond d r i l l i n g  have been c a r r i e d  
o u t  by BHP-Utah and i t s  predecessor companies on t h e  minera l  
c la ims .  

T h i s  c u r r e n t  program forms p a r t  o f  a severa l  
(approx imate ly  3 )  year e x p l o r a t i o n  and eng inee r i ng  program 
aimed a t  i n c r e a s i n g  t h e  recoverab le  rese rves  a v a i l a b l e  f o r  
t h e  I s l a n d  Copper m i l l .  The f o l l o w i n g  a r e  e x t r a c t s  f rom t h e  
most recen t  a n a l y s i s  o f  a l l  data: 

From I s l a n d  Copper Mine: I n t e r p r e t a t i v e  and Eva lua t i on  
Report 50108/2 

"The p r e l i m i n a r y  des igns descr ibed  i n  t h i s  r e p o r t  have been 
developed over a  p e r i o d  o f  more than two years. Ex tens ive  
s i t e  i n v e s t i g a t i o n s ,  f i e l d  and l a b o r a t o r y  t e s t i n g  have been 
performed t o  determine t h e  geometry and eng ineer ing  
p r o p e r t i e s  o f  t h e  s o i l s  and rocks  fo rming  t h e  s lopes,  as 
descr ibed  i n  t h e  separate  I s l a n d  Copper Mine : Data Report 
SOlO8/l. " 

From I s l a n d  Copper Nine: Data Report 50108/1: 

"Several  diamond d r i l l i n g  p r o j e c t s  were completed by I C M  
between 1983 and 1988 f o r  rock  c h a r a c t e r i z a t i o n  and 
development o f  south  w a l l  s lopes.  These i n c l u d e  diamond 
d r i l l  h o l e s  f rom t h e  DDH 60, 80, 90, 100, 120 and 130 s e r i e s  
o f  ho les .  Several  of these  were abandoned o r  l o s t  because 
o f  d i f f i c u l t  d r i l l i n g  c o n d i t i o n s  i n  t h e  dump and n a t i v e  
overburden and d i d  n o t  reach bedrock. One h o l e  K1 was 
at tempted unsuccess fu l l y  i n  t h e  beach dump w i t h  a  Krupp 
d r i l l .  Recent programs by  I C M  between 1986 and 1987 were 
f o r  p r e l  i m i  na ry  i n v e s t i g a t i o n s  o f  d i f f e r e n t  push-back 
expansions. The most r e c e n t  diamond d r i l l i n g  (1988) was f o r  
r o c k  c h a r a c t e r i z a t i o n  o f  t h e  rock  s l opes  f o r  south  w a l l  
push-back. I t  i n c l u d e s  diamond d r i l l  h o l e s  DDH 124 t o  DDH 
132. " 

Both r e p o r t s  were prepared f o r  BHP-Utah b y  S t e f f e n  
Robertson & K i r s t e n  o f  Vancouver and Woodward-Clyde o f  
Denver, Colo. U. S.A. 



The h o l e s  were d r i l l e d  t o  determine t h e  d e t a i l e d  
geology and a l t e r a t i o n s  and eva lua te  t h e  rock  mass 
c h a r a c t e r i s t i c s  p e r t i n e n t  t o  t h e  e x p l o i t a t i o n  o f  d r i l l  
i n d i c a t e d  copper/gold/mol  ybdenum m i n e r a l i z a t i o n  ad jacent  t o  
t h e  I s l a n d  Copper Mine. 

D r i  11 co re  was 1  oqged, photographed, measured f o r  
recovery ,  RQD (percen t  o r  co re  g r e a t e r  t han  o r  equal t o  f o u r  
inches  i n  l e n g t h ) ,  RMR (Rock Mass Ra t i ng  - an eng ineer ing  
des ign parameter i n c o r p o r a t i n q  a l t e r a t i o n ,  f r a c t u r e  d e n s i t y  
and type,  and rock  s t r e n g t h  parameters) ,  and magnetic 
s u s c e p t i b i l i t y  ( x  10-3 CGS u n i t s ) .  The d r i l l i n g  s t a t i s t i c s  
a r e  summarized i n  t h e  f o l l o w i n g  t a b l e .  The core  i s  
preserved i n t a c t  f o r  i t s  va lue  i n  f u t u r e  (and p resen t )  
s t u d i e s  rega rd ing  rock  s lope  design. Consequently, assays 
a r e  n o t  a v a i l a b l e  f o r  these ho les.  The c o r e  was logged by 
G.A. C l a r k e  and J.A. Fleming. The RMR de te rm ina t i ons  were 
made by  G.L. P ie rce ,  s t a b i l i t y  engineer.  

mrN5,E!39-CPPSP1NflLES 
TOTAL 

HPIE--LENEIH---Efl9I---_NOEIH--ELEY_AI1ON--~Z/~UIH--~NGL1N~I/PN 

* Dl25 was abandoned due t o  d i f f i c u l t  d r i l l i n g  
i n  mine waste dump m a t e r i a l .  

c o n d i t i o n s  



The holes a re  summarized i n  Appendix "A". Complete 
geologica l  l ogs  and RMR data are  inc luded as Appendix "B". 
The ho les  a l l  l i e  w i t h i n  the  Bonanza format ion w i t h  
1  i tho log ies  cons i s t i ng  of andesi t e  t u f f s  and minor 
porphyr ies.  A few i n t r u s i v e  b recc ia  zones are  noted and 
i n t e rp re ted  as channels vent ing  h igh  v e l o c i t y  f l u i d s  t o  
surface, 1  i ke l y  from deep-seated sources. 

Cor re la tab le  s t a t i g r a p h i c  hor izons w i t h i n  t he  vo lcan ic  
rocks a re  absent. The on ly  unique u n i t  i s  a  b r i c k  red  
hemat i t i c  fragmental u n i t  bu t  i t  i s  unclear i f  t he  hemati te 
i s  an a1 t e r a t i o n  product. The geology i s  f u r t h e r  
complicated by m u l t i p l e  f a u l t s  w i t h  unknown o f f s e t s .  

A l t e r a t i o n  and a l t e r a t i o n  zoning are  t he  most 
s i g n i f i c a n t  fea tures  o u t l i n e d  by these holes.  I n  general, 
t he  a1 t e r a t i o n s  a re  t y p i c a l  of porphyry copper systems w i t h  
propyl  i t i c ,  t r a n s i t i o n a l  and potass ic  a1 t e r a t i o n s  developing 
i n  a  northward d i r e c t i o n  as the  I s land  Copper porphyry i s  
approached. These " thermal"  a l t e r a t i o n s ,  which genera l l y  
r e l a t e  t o  magmatic water f low, a re  superimposed by p h y l l i c  
and a r g i l l i c  and some advanced a r g i l l i c  hydrothermal 
a l t e r a t i o n s  d r i ven  p r i m a r i l y  by meteoric water. 

The p r o p y l i t i c  zone i s  character ized by s t rong epidote 
a1 t e r a t i o n  w i t h  some c h l o r i t e .  ( C h l o r i t e  i s  not  d iagnost ic  
s ince i t  i s  ub iqu i tous  through a l l  a l t e r a t i o n  types, 
genera l l y  as a  re t rog rade  f ea tu re ) .  The upper p a r t s  of  Dl28 
(0-350'), Dl30 (0-250') and Dl32 (0-300') l i e  w i t h i n  the  
p r o p y l i t i c  zone. Dl31 i s  i n t e rp re ted  t o  l i e  w i t h i n  the  
p r o p y l i t i c  zone w i t h  p h y l l i c  a l t e r a t i o n  superimposed - 
l i k e l y  a  r e f l e c t i o n  o f  t he  s t rong f a u l t  a t  t he  bottom o f  t he  
ho le  (298-309' 1 .  Hole Dl29 may be weakly p r o p y l i  t i c a l  1  y  
a1 te red through i t s  e n t i r e  l eng th  (0-425' ) . This  ho le  i s  
o f f s e t  from t he  remaining ho les  by the  f a u l t  known as t he  
End Creek f a u l t  which i s  encoutered i n  D131. The o f f s e t  and 
throw on t h i s  f a u l t  a re  unknown but  the  weak 
e p i d o t e / c h l o r i t e  a1 t e r a t i o n s  are  l i k e l y  unre la ted  t o  t h e  
main I s 1  and Copper porphyry system. 

The t r a n s i t i o n  zone between t h e  propy l  i t i c  and potass ic  
zones is charac ter ized by moderate magnet i te and c h l o r i t e  
w i t h  accessory ep ido te  and quartz. I n  general, t h i s  
a l t e r a t i o n  zone encompasses ho les  Dl24 (0-574'1, Dl254 
(0-640'), Dl26 (0-370'), Dl27 (0-550'), Dl28 (350-928'), 
Dl30 (250-814' ) and Dl32 (300-943' ) .  The considerable 
footage d r i l l e d  i n  t h i s  zone i s  a  r e f l e c t i o n  o f  the  
r e l a t i v e l y  constant d is tance these ho les  a re  c o l l a r e d  away 
from the  main I s l and  Copper i n t r u s i v e .  



8.0 RESULTS (cont'd) 

The potassic zone is characterized b y  biotite, strong 
magnetite and occasionally b y  strong quartz flooding or 
veining. Amphibole has recently been recognized as a 
significant constituent of this early, high temperature 
phase, but was not noted in the logging of D124-D132. 
Potassic alteration is represented in these holes by the 
lower sections of Dl24 (574-705'), D125A (640-769'), Dl26 
(370-762') and Dl27 (550-819'). 

The phyllic alterations are represented primarily by 
sericite. Most often this occurs as envelopes on quartz 
veins. As the veining increases, the envelopes coalesce, to 
the point where alteration is pervasive. This is the 
alteration zone of primary importance in determining the RMR 
since sericite alteration asserts a considerable influence 
on the overall rock strength. The phyllic alterations also 
tend to channel along structures and permeate into the 
adjacent wall rocks, further deteriorating rock strength 
properties weakened by mechanical movement. 

Zones of significant phyllic alterations are found in 
holes Dl24 (430-470' and 530-570' ) , D125A (0-530' , 
decreasing 530-640' ) ,  Dl26 (200-370' 1 ,  Dl30 (600-814' and 
Dl32 (520-640' and 710-800' ) . Discontinuous zones of 
sericite alteration also occur in D127, Dl28 (significant 
zones between 400 and 700 feet) and structurally related in 
Dl29 (160-176') and Dl31 (183, 239, 247 in 2-3 ft. zones). 
In virtually all cases, the presence of phyllic alterations 
is reflected by low RNR values, as shown in the graphs 
f 01 lowing the geological summaries. 

Argillic alteration, characterized by clay minerals is 
general1 y lumped with the phyllic zones. No distinctions 
are made in these holes regarding clay minerals. Advanced 
argillic alterations are very localized and are represented 
by pyrophyl l i  te and dumortierite mineralization. These are 
found in Dl26 (310-350'), Dl27 (534-543'), Dl28 (possible 
pyrophyl 1 i te 600-610' ) , Dl30 (735-740' and Dl32 (520-620' - 
weak and 700-710'). 

The main structural features are the numerous, 
generally small-scale faults. The most significant is 
likely the one encountered in Dl31 (298-309') which caused 
the loss of the hole. This fault is probably (as mentioned 
above) the End Creek fault, a major ore control in the 
Island Copper Deposit. The numerous other faults tend to be 
fairly narrow (1-5 feet, occasionally to 15 feet). However, 
correlation between holes is uncertain, pr imari ly because of 
the number of structures, but also due to the lack of 
distinctive geology in the rock. 



These h o l e s  o u t l i n e  p a r t  o f  a t y p i c a l  I s l a n d  Arc 
porphyry  system w i t h  p r o p y l  i t i c ,  t r a n s i t i o n  and po tass i c  
zones superimposed by p h y l l i c  and advanced a r g i l l i c  zones. 
Copper grades (es t imates  o n l y )  g e n e r a l l y  1  i e  w i t h i n  t h e  
p o t a s s i c  and t r a n s i t i o n  zones. The p h y l l i c  and 
a r g i l l i c / a d v a n c e d  a r g i l l i c  o v e r p r i n t  has a profound e f f e c t  
on t h e  rock  s t r e n g t h  parameters as t hey  r e l a t e  t o  s l ope  
engineer ing.  

The a1 t e r a t i o n s  and s t r u c t u r e s  a f f e c t i n g  t h e  p o s s i b l e  
m in ing  and p rocess ing  o f  t h i s  depos i t  have been s u f f i c i e n t l y  
w e l l  de f i ned  by t h i s  program. No f u r t h e r  d r i l l i n g  i s  
recommended f o r  t h i s  purpose. 



DIRECT DRILLING COSTS: 

HOLE HOLE FIELD DRILLING 

TOTAL 6707 858,312.50 890,948.50 $20,299.74 8 9,595.708179,156.44 

SUPERVISION & CORE LOGGING: 43 days x 3175 7,525.00 
REPORT PREPARATION: 4 days X $175 8700 

2 days X 3120 244 940.00 
COMPANY OVERHEAD: 25% of Supervis ion & 

Report Preparat ion ---I--,--- 2 116.25 

SSSPro-rated t o t a l :  3162,523:1!? 

U n i t  Cost: 928.29 per f o o t  o r  892.81 per meter. 

$ F i e l d  cos ts  i nc lude  a l l  i tems incu r red  on a per hour basis.  
* t  D r i l l i n g  cos ts  a re  i ncu r red  on a per f o o t  bas i s  - a l l  core 

s izes.  
S X S  Holes Dl24 (505-705') and Dl26 (0-762') l i e  ou ts ide  the  Sun89 

group. The t o t a l  va lue of t h i s  r e p o r t  is t he re fo re  reduced 
by a f a c t o r  of  5745/6707. 



I submit t h a t  we are  q u a l i f i e d  t o  prepare and present 
t h i s  r e p o r t  f o r  assessment c r e d i t .  Our q u a l i f i c a t i o n s  are  
as fo l lows:  

G.A. C larke - Geologist  
I s land  Copper Mine, BHP-Utah Mines Ltd., Po r t  Hardy, B.C. 

1) B.Sc. (Hons) i n  Geophysics 1976 from U n i v e r s i t y  o f  
Manitoba. 

2) Employed cont inuously  as a geo log is t  and/or 
geophysic is t  s ince  June, 1976, c u r r e n t l y  geo log is t  
a t  I s 1  and Copper Mine. 

3)  Ac t i ve  member of t he  Society  o f  Exp lo ra t i on  
Geophysic ists and a f  f i 1 i a te  member o f  t he  American 
Associat ion o f  Petroleum Geol og i  s ts .  

G. A. Clarke 

J .A. Fleming - Chief Geologist  
I s l and  Copper Mine, BHP-Utah Mines Ltd., Po r t  Hardy, B.C. 

1 )  B.Sc. (Major Geology) 1971 from McGi l l  Un ive rs i t y .  

2) Employed as a geo log is t  cont inuously  s ince  June 1968, 
and present1 y  Chief Geologist ,  I s land  Copper Mine, 
BHP-Utah Mines Ltd.  

3)  Fe l low of the  Geological  Associat ion o f  Canada s ince 
1974. 
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PAGE: 1 DATE: B8/AU6/ 3 LYNX G e o s y s t e s s  I n c  
1 

Phu.;tCT IDEN : I L C  
COLLAR NORTHING: 4298.41 

R HED 
R HED 
R HED 

BHP-Utah H i n e s  L t d . ,  I s l a n d  Copper  H i n e  
I LC 

START DATE : BB/ 1/27 COHPLETION DATE : 
COLLAR EASTING : 28400.02 COLLAR ELEVATION: 1032.45 
TOTAL LENGTH : 705.00 COREJHOLE S I Z E  : NQ 

SURVEY FLAG SURVEY POINT FORESIGHT AZ IflUTH VERTICAL ANGLE 
LOCAT ION (DEGREES) (DEGREES) 

000 0.0 360.00 -40.00 
001 150.0 26. 00 -40.00 

COLLARED I N  BEACH DUHP BY SDS-BECKER DRILL, CASING DRIVEN 30 
FT SHORT OF BEDROCK, FEB 03 - ROCK WEDGED I N  HOLE & DEFLECTED 
RODS AFTER PULLING FOR B I T  - HOLE ABANDONED. 

S U H H A R Y  R E H A R K S  

0 - 113.00 
CASING - NO CORE 
113.00 - 145.50 
T I L L  - COBBLES OF VOLCANIC AND INTRUSIVE ROCKS. 
145.50 - 157.00 
DARK GREEN, WEAKLY FRACTURED, L A P I L L I  TUFF, STRONGLY HAGNETITE 
ALTERED, MODERATELY CHLORITE, HAGNETITE AND EPIDOTE ALTERED 
H I  TH CHALCOPYRITE I N  CLASTS. 
157.00 - 193.00 
HEDIUH GREEN, WEAKLY FRACTURED, CHLORITE, EPIDOTE ALTERED, 
COARSE ASH TUFF WITH HINOR HAGNETITE AND HEHATITE I N  THE 
CLASTS. SOHE PORPHYRITIC (FLOW?) LOOKING ANDESITE 175 - 178 
FEET. 
193.00 - 243.50 
HEDIUH DARK GREEN, HODERATE CHLORITE - HAGNETITE ALTERED (+/- 

HEflATITE) ANDESITE TUFF CUT BY SCATTERED SERICITE ALTERATION 
ZONES TO 20CH THICK ASSOCIATED WITH QUARTZ-HOLY VEINS +/- CPY. 
AN INTURSIVE BRECCIA (PEBBLE DYKE?) OCCURS AT 231.5 - 231.8 AND 
241.5 - 243.5 WITH HIXED ANGULAR FRAGHENTS OF SERICITE 4LTERED 
ANDESITE TUFF. PYRITE 102 OCCURS HAINLY AS FRACTURE FILLINGS. 
243.50 - 313.50 
DARK GREN-GREY WEAK CHLORITE-HA6NETITE +/- SERICITE +I- EPIDOTE 
+/ -  HEHATITE ALTERD, PORPHYRITIC ANDESITE WITH ABOUT 202 FELD 
LATHS TO 3HH AHD HAFIC PHENOS PSEUDOHORPHED BY CHLORITE I N  F I N E  
GRAINED HATRIX. SEE 604 - 690 AND 719 - 750 I N  D-126 - THEY 
ARE CALLED CRYSTAL TUFF. 
313.50 - 405.00 

GEOLOG6ED BY : GRC + JAF 
GRID AZIHUTH : 0.00 

NORTHING EASTING 



PASE: 2 DATE: 88/AU6/ 3 LYNX GEOLOG 
BHP-Utah Hines Ltd., Island Copper Nine 

I LC 

HEDIUH GREEN, WEAK-NODERATE? CHLORITE-QUARTZ-HAGNETITE ti- 
SERICITE +/- HEHATITE ALTERED FINE ASH TUFF WITH LAYERS OF ASH 
TUFF LAPILLI. SOHE NARROW SERICITE ALTERED SHEARS WITH 
BRECCIA. A FAULT OCCURS AT 338 - 351 WITH MULTI SHEARS AND 
BRECCIA. COARSE LAPILLI TUF OCURS AT 355 - 403. CPY OCCURS AS 
VEINLETS AND DISSEtllNATED. 
405.00 - 429.00 
LAPILLI ANDESITE TUFF WITH APHANITIC AND ASH LAPILLI, IN FINE 
GRAINED, APHANITIC MATRIX. WEAK CHLORITE-SERICITE-HAGNETITE 
ti- EPIDOTE +/- HEHATITE ALTERED, PYRITE DISSEHINATED AND 
FRACTURE FILLINGS 51, VEINLETS AND F.F. OF CPY TO 1%. 
429.00 - 459.00 
STRONG SERICITElCLAY ALTERED, SHEARED, HEDIUH-COARSE LAPILLI 
TUFF. 
459.00 - 523.00 
WEAK-HODERATE MAGNETITE-CHLORITE-QUARTZ ALTERED SHALL LAPILLI 
TUFF WITH DARK ALTERED CLASTS IN LIGHT HGREY ASH HATRIX. 
PYRITE ABOUT 5%: CPY MINOR. 
523.00 - 574.00 
STRONG CHLORITE, MODERATE SERICITE ALTERED LAPILLI TUFF CUT BY 
BRECCIAISHEAR ZONES AT 524-533, 550.5-558, 568-573 FT. WITH 
ASSOCIATED \OD-STRONG SERICITEICLAY I?) ALTERATIONS AND 5-102 
PYRITE. 
574.00 - 705.00 
HAINLY A GREY-GREEN, HODERATELY FRACTURED, CHLORITE-NAGNETITE- 
QUARTZ ALTERED, HIXED, HEDIUM LAPILLI AND COARSE ASHICRYSTAL 
TUFF IANDESITE PORPYRY?) CUT BY GREY QUARTZ VEINS WITH NARROW 
ALTERATION ENVELOPES AND QUARTZ-MOLY VEINS WITH HIDER SERICITE 
ENVELOPES. CRYSTAL TUFF HAS MOD-STRONG PERVASIVE HAGNETITE AND 
QUARTZ. PYRITE OVERALL ABOUT 5 2  POSSlBLY WITH SOHE CPY. RUNS 
5-82 514-600 FT. IN LAPILLI TUFF WITH WEAK HEHATITE ALTERED 
HATRIX, MAGNETITE INCREASED TO HODERATE TO STRONG IN DARK 
CRYSTAL TUFF AT 600-628 FEET, 
CPY OCCURS IN VEINLETS AND BLEBS TO 3HM IN QUARTZ VEINS, 
PYRITE RUNS 5-8%. POORLY SORTED LAPILLI TUFF OCCURS 628-705 
FEET WITH LAPILLI TO 3CH. PUARTZ VEINING STRONG FROM 680 FT. 
WITH ASSOCIATED LIGHT SERIC ALTERATIONS. LAPILLI GENERALLY 
COMPOSED OF HAGNETITE ALTERED CRYSTAL TUFF - SIHILARITIES WITH 
D-126 AT 750-762 - POSSIBLE CORRELATEABLE STRATIGRAPHY BETWEEN 
HOLES. 
705.00 
END OF HOLE. 
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F.. .LCT IDEN : ILC 
COLLAR NORTHING: 4407.80 
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PAGE: 1 DATE: 88/AUG/ 3 
BHP-Utah N ines  Ltd.,  I s l a n d  Copper H ine  

I L C  

DRILLHOLEITRAVERSE : D-125A 

START DATE : 8 8 1  1131 COHPLETION DATE : 881 1 / 3 1  6EOLO66ED BY : GAC t JAF 
COLLAR EASTING : 28118.00 COLLAR ELEVATION: 1020.30 GRID AZIHUTH : 0.00 
TOTAL LENGTH : 769.00 CORElHOLE SIZE : NQ 

SURVEY FLAG SURVEYPOINT FORESIGHT AZIHUTH VERTICALANGLE NORTHING EASTIN6 
LOCAT ION [DEGREES) [DEGREES) 

RE-DRILL OF 0-125. 
SOUTH WALL EXPANSION STABILITY HOLE - 2ND HOLE OF 198B PGH. 
CASED THROUGH BEACH DUHP & OVERBURDEN (TILLS) 

S U H H A R V  R E H A R K S  

0 - 145 
CASING - NO CORE RECOVERED. 

145 - 1 4 i  
TILL - HULTI-LITHIC CHUNKS INCLUDING KARHUTSEN AHYG BASALTS. 

148 - 237 
CHLORITE b CHLORITElHAGNETITE ILTERED TUFFS, HOSTLY LAPILL I  
WITH 50-602 OF SECTION HYDROTHERHALLY ALT'D TO GREY CHLDRITIC 
CLAYS & SERICITE, HAJOR STRUCTURES ARE ABSENT BUT 
CHL/CLAY/SER ALT'D ZONES TO 15 - 20FT. THICK SIGNIFICANTLY 
REDUCE ROCK STRENGTH. 

237-351 
SIttlLAR TO 148-237, EXCEPT CLIYlCHL ALT'D ZONES ARE BROADER (UP 
TO 40 FT. RUNS). 

351-397 
SLIGHTLY HEHATITIC, WEAKLY S IL IC IF IED WITH CONSIDERABLE 
SERICITE ALT'N. FRAC I S  LOW, BUT ROCK I S  SOFT LND NOT HIGHLY 
COHPETENT. 

397-499 
SIHILAR TO 148-237, GENERALLY LAP TUFFS WITH SHORT RUNS OF 



LYNX 6EOL06 

. . BHP-Utah l i n e s  L t d . ,  I s l a n d  Copper l i n e  
I LC 

COIPETENT, WEAKLY CHLORITE + I -  IAGNETITE ALT'D TUFFS 
INTERSPERSED I N  IODERATELY CLAY ALT'D SOFT CRUHELY CHLORITE +/-  
SERICITE ALTERED ANDESITES. 

499-540 
CLAYICHL t WK SERICITE K T ' D  FAULT ZONE WITH SHEARS AT 5-30 DEE 
TO CIA. 

540-637 
ANDESITE ASH t L A P I L L I  TUFFS WITH WEAK CHLORITE ALT THROUGHOUT 
AND 2 0 - 3 0 1  OF SECTION HOD SERICITE ALTERED, USUALLY AS 
ENVELOPES ON RZ VEINS. I I N O R  SLIPS & CLAY SEAHS ARE PRESENT, 
AS WELL AS OCCASIONAL CPY/PY VEIN TO 2 - 3 C l  THICK. 

637-736 
CHLORITE & WEAK IAGNETITE ALTERED ASH-LAPILLI TUFF ANDESITES 
WITH WEAK PERSISTENT ZEOLITE VEININ6 AND OCCASIONAL 3-10Cd 
THICK S L I P  OR SHEAR. 

- 
PAGE: 2 DATE: BBIAU6/ 3 

736-769 
E I O T I T E / ~ A G N E T I T E  ALTERED F I N E  TEXTURED (ASH TUF?) 
BRO#NiGREENISH ANDESITES. IODERATE QZ, Q Z / l A 6  p POSS RZ. 1 0  
VEINING WITH NOTEWORTHY INCREASE I N  QZ & PYICPY I N  LAST 2 FT. 



PAGE: 1 DATE: 88/AUG/ 3 LYNX Geosysterns Inc  

t .ECT IDEN : ILC 
COLLAR NORTHING: 4673.40 

SURVEY FL& 

BHP-Utah Hines Ltd., I s land  Copper Mine 
ILC 

START DATE : 88/ 6/30 COMPLETION DATE : 
COLLAR EASTING : 29037.50 COLLAR ELEVATION: 1031.20 
TOTAL LENGTH : 762.10 CORElHOLE SIZE : NQ 

SURVEY POINT FORESIGHT AZ I HUTH VERTICAL ANGLE 
LOCAT I ON (DEGREES) (DEGREES1 

S U H H A R Y  R E M A R K S  

0 - 15.0 
CASINO 

15.0 - 136,O 
COARSE ASH, SMALL LAPILLI AND X'AL TUFF, HED GREEN-GREY, WEAK 
TO HODERATELY FRACTURED, CHL-HA6NETITE-QUARTZ, MINOR SERICITE 
ALTERED. PYRITE 3-51. SOHE LAYERING OF CRYSTALS AT LOW ANGLE 
TO CORE AXIS. LAPILLI TUFF OCCURS AT 31-40, 44-68, 85-90 AND 
128-136 FT. 
136.0 - 142.0 
LIGHT GREEN, GREYWACKE(?) OR COARSE ASH TUFF. EVEN GRADED, 
GRITTY LOOKING (REWORKED TUFF?), WITH A HULTILITHIC LATE STAGE 
BRECCIA (PHREATIC BRECCIA?) WITH SOHE QFP FRAGS (INTRUSIVE 
BXX?) FROM 137.5 - 140.5 FT. VERY DISTINCTIVE UNITS - POSS 
HARKER HORIZON. 

142.0 - 222.0 
GREY-GREEN, HOO CHLORITE, WEAK-MODERATE MAGNETITE ALTERED 
LAPILLI TUFF WITH RUNS OF STRONG SERICITE ALTERATION ENVELOPES 
ON QUARTZ VEINS. ASH-CRYSTAL TUFF LAYERS OCCUR AT 142-154, 
159-163, 180-184 FEET. PYRITE I S  ABT 51. 

GEOLOGGED BY : JAF + JAF 
GRID AZIHUTH : 0.00 

NORTHING EASTING 

222.0 - 373.0 
GREY-GREEN MODERATE CHLORITE, WEAK QUARTZ, HAGNETITE ALTERED, 
MODERATELY TO STRONGLY FRACTURED, SHEARED LAPILLI TUFF. ABOUT 
50% OF SECTION I S  HIGHLY SERIClTE ALTERED ASSOCIATED WITH 
SHEARS AND QUARTZ VEINS. A VERY SOFT, 60U6Y SHEAR OCCURS 
225-239 FT. PYRITE RUNS 5-01. SOME CPY VNS OCCUR IN  QTZ VNS 



LYNX GEOLOG PAGE: 2 DATE: 88/AU61 3 
BHP-Utah H i n e s  Ltd.,  I s l a n d  Copper H i n e  

ILC  

DRILLHOLEiTRAVERSE : D-126 (CONTINUED) 

AND SERIC ALTERED TUFF. 
A PROBABLE FAULT OCCURS AT 292-294 FT. FROH 312-373 FT, ABOUT 
60% I S  HIGHLY FRACTURED WITH ABUNDANT SERICITE ENVELOPES ON 
QUARTZ-HOLY VEINS AND PYROPHYLLITE WITH MAIN ALT' D SECTIONS, 
315-348 AND 360-373 FT. 
373.0 - 476.0 
GREEN-GREY, WEAK HODERATELY FRACTURED, HOD-STRONG CHLORITE, 
HOD-HAGNET ITE, QUARTZ ALTERED INTER LAYERED LAPILL I  AND ASH 
TUFF. PYRITE ABOUT 5%; CPY DCURS HAINLY DISSEH WITH PYRITE I N  
DARK CHL-HAGWETITE ALTERED PATCHESICLASTS. SERICITE ALT'N 
ENVELOPES ON QUARTZ-HOLY VEINS COHPOSE (10X EXCEPT 409-476 
FEET, WHERE ABT 50% OF TUFF SOFT, WHITE SERICITE ALTERED. 

476.0 - 532.0 
BROWN ISH-GREEN, HODERATE CHLORITE-BIOTITE ALTERED, WEAK TO 
HODERATELY FRACTURED, HARD COHPACT, ASH AND CRYSTAL TUFF WITH 
HINOR LAPILL I  SIZED CLASTS. INCREASED VEINING AND HICROVEINING 
TOWARDS BOTTOH CONTACT WITH QUARTZ (GREY AND HILKY QUARTZ), 
CALCITE AND ZEOLITE VEINS. PYRITE ABT 5%; CPY DISSEHINATED AT 
ABOUT 11, 

532.0 - 549.0 
LIGHT GREY, HEDIUH CHLORITE-QUARTZ-SERICITE +/-BIOTITE, 
+/-HAGNETITE ALTERED BRECCIA WITH FRAGHENTS OF TUFF, QUARTZ 
VEIN AND QUARTZ-FELDSPAR PORPHYRY-CONTACT ZONE WITH THE PORPHYRY 
PYRITE 3 3 %  AND SOHE CPY I N  THE REHNANT TUFF. 

549.0 - 552.0 
GREEN-GREY, QUARTZ-CHLORITE-SERICITE ALTERED HEDIUH TO COARSE 
GRAINED QUARTZ-FELDSPAR PORPHYRY. HAF I C  PHENOS ALT' D TO 
CHLORITE, SERICITE AND FELDSPAR PHENOS VAGUE DUE TO QUARTZ 
ALTERATION. BRECCIATION AND QUARTZ VEINING HARKS LOWER 
CONTACT. 

552.0 - 604.0 
SHEARED, BRECIATED, VEINED, HICROVEINED, QUARTZ-CHLORITE 
+I-HAGNETITE, +I-BIOTITE (RMNANT) ALTERED LAPILL I  TUFF 1 S 
LOWER CONTACT ZONE OF PORPHYRY DYKE, PYR ABOUT 31, SOHE CPY. 
A FAULT OCURS AT 582-587 WITH SHEARS AND BANDED 60UGE AT 20-30 
DEG CIA WITH 1-31 PYR. 

604.0 - 699.0 
DARK GREY, HODERATE TO STRONG QUARTZ-CHLORITE-HAGNETITE UTERED 
CRYSTAL TUFF (ANDESITE PORPHYRY?I . PYRITE DISSEHINATED 3-52, 
CPY OCCURS WITH PYRITE. 
SCATTERED GREY QUARTZ VEINS W/O LT ALTERATION ENVELOPES. HARD, 
DENSE ROCK, SOHE LAPILL I  LAYERS OCCUR AT 637-651 FEET. 

699.0 - 719.0 
GREEN-GREY TO LIGHT GREY BRECCIA (LAPILLI  TUFF?) CONPOSED OF 
POORLY SORTED TUFF, QUARTZ AND SILIC-TUFF FRAGS I N  ASH SIZED 



LYNX 6EOL06 
" BHP-Utah Hines Ltd., Island Copper Hine 

I LC 

DRI LLHOLE/TRAVERSE : D-126 (CONTINUED) 

HATRIX. HOST OF ROCK SOFT, FRIABLE WITH STRONG SERICITE 
ALT'NS. PYRITE OCCURS TO +lo%, GRY AND WHITE QUARTZ VEINS BUT 
BRECCIA. 
719.0 - 750.0 
HEDIUH-DARK GREEN COARSE LAPILLI TUFF, WITH ABOUT 50% IRREGULAR 
CHLORITE-HAGNETITE ALTERED LAPILLI IN COARSE ASH HATRIX. 
PYRITE (3% OCCURING HRINLY AROUND FRA6S. INCREASED QUARTZ 
VEINING AND CRACKLING 739-748 FEET. 

750.0 - 762.0 
DARK, QUARTZ-HA6NETITE-CHLORITE ALTERED CRYSTAL TUFF 
(PORPHYRITIC ANDESITE?) AS AT 604-699 FEET. CUT BY GRY RUARTZ 
VEINS W/O ALTERATION ENVELOPES. PYRITE (4%. 

PA6E: 3 DATE: 88/AU6/ 3 

762.0 
END OF HOLE. 
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FRUJECT IDEN : ILC 
COLLAR NORTHING: 140b.70 

SURVEY FLAG 

PAGE: 1 DATE: 88/AUG/ 3 
BHP-Utah Hines Ltd., Island Copper nine 

ILC 

DRILLHOLEITRAVERSE : D-127 

START DATE : 08/ 5/ 5 COMPLETION DATE : 88; b/ 9 6EOL066ED BY : JAF + 
COLLAR EASTING : 27802.30 COLLAR ELEVATION: 1033.22 GRID AiIRUTH : 0.00 
TOTAL LENGTH : 819.00 COREiHOLE SIZE : Nfl 

SURVEY POINT FORESIGHT AZIHUTH VERTICAL ANGLE NORTHING EAST IN6 
LOCATION (DEGREES) [DEGREES) 

S U H H A R Y  R E H A R K S  

0 - 1 4 2  CASING 
142 - 164 OVERBURDEN 

164 - 435 REDDISH-6REN WEAKLY TO LOCALLY STRONG FRACTURED, 
CHLORI TE-EPIDOTE-HEHATITE + I -  SERICITE ALTERED PYRITIC, COARSE 
LAPILLI TUFF TO VOLCANIC BRECCIA, HEHATITE ALTERATION IS 
M D E R A T E  TO STRONG FROH 183-224 FT., AND 338-410 FT. WITH 
HEHATlTE HAINLY OCCURING IN THE HATRIX. PYRITE AVERAGES 5-102 
HI TH DISSERINATIONS GREATER THAN FRACTURE FILLINGS. A SOFT 
STRONGLY SERICITE ALTERED ZONE OCCURS AT 172-183 FT. TEXTURES 
VARY FRON ANYGDULAR, AND/OR WELDED TUFFS, CRYSTAL AND ASH TUFFS 
TO VOLCANIC BRECCI A/AGGLOHERATIC WITH THE COARSE VARIETIES 
PREDONINANT HINOR CPY NOTED 255-291 IN HATRIX AND AS VEINLETS. 
435 - 452 HEDIUH GREEN-GREY, WEAKLY FRACTURED, WEAK-MODERATE 
CHLORITE-EPIDOTE + I -  NAGNETITE +I-  SERICITE ALTERED, COARSE ASH 
TO SHALL LAPILLI TUFF. PYRITE CONTENT IS ABOUT 5%. GRADED 
BEDS ARE CDHHDN. THESE LAYERS ARE SIHILAR TO BEDS IN D-126 AT 
136-143 FT, , AND IN D-124 AND NAY BE HARKER HORIZONS, POSSIBLY 
VOLCANIC SEDIHENTS. HEHATITE ALTERATION IS IN THE FRAGHENTS. 
452-465 DARK GREEN, HODERATE CHLORITE +/- HAGNETITE ALTERED, 
PYRITIC (5-102) ASH-LAPILLI TUFF WITH CLOTS OF PYRITE 1-4 HH IN 
DIA. IN DARK PATCHES. 
465 - 485 L16HT GREY HODERATE-STRONG QUARTZ ALTERED LAPILLI 
TUFF IN A SlLIC COARSE ASH MATRIX. POSSIBLY A WELD TUFF 



, ' LYNX GEOLOG PA6E: 5 DATE: 8 8 t A U 6 1  3 
BHP-Utah H i n e s  L t d . ,  I s l a n d  Copper  n i n e  

I L C  

DRILLHDLE/TRAVERSE : D-127 (CONTINUED) 

HATRIX. 
4 8 5  - 5 3 4  DARK REDDISH-GREN (HEMATITE-CHLORITE!, WEAK 
FRACTURED, ASH-LAPILL I  TUFF. TWO NARROW ZONES OF 
PHREATO-NAGHATIC BRECCIA. 
5 3 4  - 5 4 3  TAN-GREEN, STRONGLY FRACTURED, SHEARED, 
SERICITE-PYROPHYLLITE ALTERED ASH TUFF. SOHE SOFT HUDDY CORE. 
5 4 3  - 630 REDDISH-GREEN-GREY COARSE ASH-LAPILL I  TUFF. WEAK TO 
BOCERATELY FRACTURED AND OFTEN HEALED BY CALCITE-ZEOLITE VEINS. 
ABOUT 301 OF SECTION HAS A PERVRSIVE SERICITE ALTERATION 
ASSOCIAlED WITH QUARTZ VEINS AND/OR SHEARS. . 
6 3 0  - 6 4 0  A WEAK SHEAR ZONE WITH STRONG SERICITE +I- 
PVROPHYLLITE KTERATIONS.  SHEARS ARE AT LOW ANGLE TO CORE A X I S  
WITH BROKEN AND DEFORBED CARBONATE-ZEOLITE VEINS, 
6 4 0  - b 7 0  HODERATELY FRACTURED, OUkRTZ VEINED, HEDIUM 
GREEN-GREY COARSE ASH-FINE L A P I L L I  TUF. OVERALL ALTERATION = 
HODERATE CHL-SER-HAG. SOHE PATCHY BIOTITE.  
6 7 0  - 8 1 9  
HIGHLY QUARTZ-VEINED, BIOT-CHL-MA6 ( + I -  S E R I C I  TE) ALTERED TUFF. 
H I  XED ASH-FIWE L A P I L L I  TEXTURES ARE SOMEHHAT MASKED BY THE 
ALTERATIONS. TWO NOTABLE S E R I C I T I C  SHEARS, ONE AT 7 0 6 '  AND THE 
SECOND AT 004'. THE ROCK I S  GENERALLY WEAK DUE TO THE HIGH 
DEGREE OF FRACTURING. 
0 1 9  END OF HOLE. 
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PROJECT IDEN : ILC 
COLLAR NORTHING: 4462.60 

SURVEY FLAG 

PHP-Utah N ines  Ltd. !  i s l a n d  Copper H ine  
ILC 

START DATE : 881 2 i 2 9  COMPLETION DATE : 86;  3 / 1 0  
COLLAR EASTING : 26200.00 COLLAR ELEVATION: 1041.70 
TOTAL LENGTH : 1100.00 CORUHOLE SIZE : NO 

SURVEY POINT 
LOCAT ION 

0.0 
150.0 
300.0 
500.0 
700.0 
900.0 

FORESIGHT AZIHUTH 
[DEGREES) 

VERTICAL ANGLE 
IDEGREES) 

S U H ~ A R Y  R E H A R K S  

0 - 100 TRICONED THROUGH BEACH DUHP AND T ILL  - ND CORE. 
100 - 122 T ILL  COBBLES OF ANDESITE, BASALT, DIORITE ETC, WITH 
CLAY CEKNT. 
122 - 232 STRONG EPIDOTE +/- CHLORITE ALTERED ANDESITES, 
PRIHARILY LAPILL I  TO ASH TUFFS WITH HINOR PORPHYRITIC ANDESITE. 
SEVERAL SHORT BRECCIA RUNS HAY BE PEBBLE DIKES. 2-37. TOTAL 
SULPHIDES. 
232 - 240 BRICK RED HEHATITE HATRIX LAPILL I  TUFF. 
240 - 338 SIHILAR TO 122 - 232. HINOR SPHALERITE NOTED - 
DISSEHINATED AND ASSOCIATED WITH ZEOLITE. LOCAL AHYGDALOIDAL 
TEXTURES. 
338 -392 VOLCANICLWTIC ANDESITES AS ABOVE. WEAK TO HDDERATE 
EPIDOTE, INCREASED SERICITE AS OCCASIONAL ENVELOPES AND WEAK 
HATRIX ALTERATION. 
392 - 460 STRONG SERICITE ALTERED RNDESITE TUFFS AND 
PORPHYRIES. SEVERAL WEAK CLAY ALTERED ZONES AND/OR FAULTS. 
HISSING CORE AT 460 - PROBABLY A FAULT ZONE. 
460 - 491.5 HODERATE CHLORITE ALTERED ANDESITE TUFF WITH LOCAL 
HEHAT I TE. 
491.5 - 494 NODERATE TO STRONG SERICITE ALTERED 
QUARTZ-FELDSPAR PORPHYRY. 
494 - 525 STRONG CLAY-SERICITE ALTERED ANDESITE TUFFS. 
525 - 526 CLAY-SERICITE FAULT BRECCIA ZONE. 
526 - 660 FINE TO COARSE ANDESITE TUFFS AND HINOR FLOWS WITH 
WEAK CHLORITE +/- EPIDDTE ALTERATION, SHORT INTRUSIVE BRECCIA 
RUNS, OCCASIONALLY WITH CHALCOPYRITE. SERICITE (+ 

PYROPHYLLITE?) 605-61 1. SEVERAL SHALL STRUCTURES. 

6EDLD66ED BY : JAF t 

GRID AZIHUTH : 0.00 

NORTHING EASTING 



PAGE: 2 DATE: 881AL~61 3 
BHP-Utah nines Ltd,, Island Copper Kine 

ILL 

DRILLHOLEITRAVERSE : D-120 iCDNT1NUEDj 

(-60 - 672.5 STRDNG SERICITE ALTERATION ASSOCIATED WITH RAJOR 
FAULT 667.5-672.5. 
672.5 - 733.5 INTENSE SERICITE/CHLORITE/CLGY ALTERED ZONE WITH 
SEVERAL SHEAR ZONES IN CRUDDY LOOKING ROCK. SHARP LOWER 
ALTERATION CONTACT IS LIKELY A FAULT, 
733.5 - 042 WEAK-HDDERATE CHLORITEiSERICITE ALTERED ANDESITE 
LAPILLI TUFFS. COMPETENT ROCK WITHOUT HAJOR STRUCTURES. 
042 - 852 WEAK FAULT ZONES IN ANDESITE TUFFS. #EAK SERICITE 
ALTERATION t CLAY ON SHEBRS. 
052 - 928 
GNDESITE TUFFS WITH WEAK CHLORITE1HAGNETITE ALTERATION AND 
HODERATE CARBONATE/ZEOLITE VEINING. 
928 END OF HOLE 



LYNX Geosysteins I n c  PAGE: 1 DATE: 8 8 i O C T l l l  
BHP-Utah H ines  Ltd., I s l a n d  Copper H i n e  

I L C  

PROJECT IDEN : ILC START DATE : 681  3 / 1 1  COflPLETION DATE : 861 3 /14  GEOLOGEED BY : 6AC + 
COLLAR NORTHING: 4447.80 COLLAR EASTING : 26111.60 COLLAR ELEVATION: 1042.18 GRID AZIHUTH : 0.00 

TOTAL LENGTH : 600.00 CORE/HOLE SIZE : NQ 

SURVEY FLAG 

F - I N T E R V A L -  
K L (UNITS = FTI  
E A 
Y 6 F R O H  - T O  

SURVEY POINT FORESIGHT A1 IHUTH VERTICAL ANGLE NORTHING EASTING 
LOCAT ION (DEGREES) [DEGREES) 

CORE X TYPI- QAL TEX- GRAIN FRAC- STRUCTUR-1 ALTERATION HINS ORE-TYPE HINS 
RECOV- H ROCK FYING HIN  TURES CHARACS TURE H H H H H A N Y H  H HANY 

ERY I TH TH HAT TX 1% F C X H T I D  STK DIP A A A A A HIN A A A HIN 
( X ) X TYPE 1 2 RHl 1 2 F F C P # TK 1 AlH RT QZ B I  CY CB H6 I X  PY CP GL YY SlJtiHARY 
---- - -- - ---- -- -- --- -- -- - - - - -- -- - - -- --- --- -- -- -- -- -- -- -- -- -- -- - - - - 
ROCK FOR EN RT TH DH2 TX TX S R S 0 DIP F T I D  STK DIP KF HU CL EP HE HA PR H0 SL HA 
QUAL I E H  V Q LC- 3 3 4 0 N H 1 SHL I 2 A M  RT H H H H H H H H  
DESI6 AGE COL R D P C  STRUCTUR-2 A A A A A A A A  

0 - 101 CASING THROUGH BEACH & T I L L  
101 - 150.5 STRONG EPIDOTE ALT'D PORPH'C ANDES WITH WK 
HEHATITE. 
150.5 - 160 HDD SEHICHL ALT'D ANDESITE WITH HINERALIZED (ZINC) 
BXA AT TOP. 
160 - 176 SERICITE/CLAYlHE#ATITE ALTERED FAULT ZONE; 60U6E 
ZONE 170 - 176 I S  100  SHALL TO REPRESENT END CK. FAULT. 
176 - 250 CHLORITEIEPIDOTE ALT'D ANDES TUFFS WITH WEAK 
SERICITE TO 210.5. 2-3 SHALL 3 0  CN SHRS & SEVERAL 15 CH 
HASSIVE ZNICU SULPH VNS. 
250 - 282 WEAK CHUEPI ALT'D ANDES PORPHYRY. 
282 - 425 EOH 

WEAK EPIDOTE ALT'D ANDES LAP TUFFS WITH V SLIGHT HEH STN. 
353.5 - 425 HAY REPRESENT HUDFLOW DEPOSIT. 



LYNX Geosystems I n c  PAGE: 1 DATE: 6 6 l O C T l l l  
BHP-Utah H ines  Ltd., I s l a n d  Copper n i n e  

ILC 

DRILLHOLEITRAVERSE : D- 130 

PROJECT IDEN : ILC START DATE : 8 8 i  3116 COPiPLETION DATE : 881 3122 6E01066ED 6Y : 6AC + 
COLLAR NORTHING: 4409.40 COLLAR EASTING : 27097.60 COLLAR ELEVATION: 1035,09 GRID AZIHUTH : 0.00 

TOTAL LENGTH : 814.00 COREIHOLE SIZE : NQ 

SURVEY FLAG 

F - 1 N T E R V A L -  
K L (UNITS = FT) 
E A 
Y 6 F R O H  - T O  
- --- ----- -- ----- -- 

SURVEY POINT FORESIGHT AZIMUTH VERTICAL ANGLE NORTHING EASTING 
LOCATION (DEGREES) (DEGREES) 

CORE X TYPI- QAL TEX- 6RAIN FRAC- STRUCTUR-1 ALTERATION HINS ORE-TYPE HINS 
RECOV- H ROCK FYING HIN  TURES CHARACS TURE H H H H H A N Y H  H HANY 

ERY I TM TH HAT T X  1% F c x H T I D  STK DIP A A A A A HIN A A A H IN  
( X X TYPE 1 2 QHl 1 2 F F C P # TK 1 AZH RT R Z  B I  CY CB H6 X X  FY CP GL YY SUMNARY 
---- - -- - ---- -- -- --- -- -- - - - - -- -- - - -- --- --- -- -- -- -- -- -- -- -- -- -- - - - - 
ROCK FOR EN RT TH RH2 TX 1% S R S 0 DIP F T 1D STK DIP KF HU CL EP HE HA PR H0 SL HA 
QUAL HEH V Q LC- 3 3 4 0 N H 1 SHL I 2 AZH RT H H H H H H H H  
DESIG AGE COL R D P C STRUCTUR-2 A A A A A A A A  

0 - 101.5 DUMP HATERIAL t TILL - NO CORE. 
101.5 - 343 ASSORTED VOLCANICLASTIC TUFFS VARYING FROH ASH TO 
CSE LAPILL I  TEXTURE, HODERATE TO STRONG EPIDOTE ALT'N 
THROUGHOUT. HEMATITE STAINING I S  COHHON WITH STRDNG HEHATITE 
I N  PURPLE SECTIONS 224-229, 253-256, 325.5-347. NO HAJOR 
STRUCTURES & SERICITE ALTERATION I S  SPORADIC & WEAK. 
343 - 620 ANDESITIC TUFFS t PORPHYRIES WITH GENERALLY 
WEAK-HODERATE CHLORITE + I -  EPIDOTE ALTERATION. SERICITE ALT'N 
ENVELOPES ARE WEAK BUT PRESENT, AND INCREASE WITH DEPTH. 
PYROPHYLLITE/DUMORTIERITE OCCURS AT 606 - 608.5. 
620 - 735.5 GENERALLY LAPILL I  TUFFS WITH HOD-STRONG SERICITE 
ALTERATION OCCURRING AS ENVELOPES ON FRACTURES t VEINLETS. 
SERICITE OVERPRINTS A PERV HOD-STR CHL ALTERATION OF THE TUFFS. 
HINOR CLAY AlT'D STRUCTURES il 684 - 687. 
735.5 - 740 CRUSHED, CLAY ALT'D BXA ZONE WITH HODERATE 
SERICITE & POSSIBLE PYHOPHYLLITE APPEARS TO BE A FAULT, 
POSSIBLY REPEAT IN6  THE OVERLY I N 6  SECTION. 
740 - 814 EOH 

CHLORI TEIHAGNET ITE  & WEAK SERICITE ALTERED SECTION OF COARSE 
LAPILL I  TUFFS AND MINOR PORPHYRIES. NO MAJOR STRUCTURES. 



LYNX Geosys tems I n c  PAGE: 1 DATE: B 0 / O C T / l l  
BHP-Utah M i n e s  L t d . ,  I s l a n d  Copper H i n e  

I L C  

DRILLHOLEITRAVERSE : D-131 

PROJECT IDEN : I L C  START DATE : 8 8 1  3125 CONPLETION DATE : 0 f l I  3130 6EOLD66ED BY : LAC + 
COLLAR NORTHING: 4374.40 COLLAR EASTING : 26714.90 COLLAR ELEVATION: 1036,00 GRID AZIMUTH : 0.00 

TOTAL LENGTH : 309.00 CORElHOLE S I Z E  : NQ 

SURVEY FLA6 SURVEY POINT FORESIGHT AZIHUTH VERTICAL ANGLE NORTHING EASTING 
LOCAT I ON (DEGREES) (DEGREES) 

F - I N T E R V A L -  CORE 1 TYPI- QAL TEX- GRAIN FRAC- STRUCTUR-1 ALTERATION HINS ORE-TYPE HINS 
K L (UNITS = FT)  RECOV- I! ROCK FYING WIN TURES CHARACS TURE H H H H H A N Y H  H H A N Y  
E A ERY 1 TH TH HAT TX TX F C X H T I D  STK D I P  A A A A A MIN A A A H I N  
Y 6 F R O H  - T O  ( % ) X TYPE 1 2 R H l  1 2 F F C P t TK 1 AIM RT QZ B I  CY CB H6 X I  PY CP 6 L  YY SUHHARY 
- --- ----- -- ----- -- ---- - -- - ---- -- -- --- -- -- - - - - -- -- - - -- --- --- -- -- -- -_ -- -- -- -- -- -- - - - - 
K F ROCK FOR EN RT TH QH2 TX TX S R S 0 D I P  F T I D  STK D I P  KF RU CL EP HE HA PR H0 SL HA 
E L QUAL HEH V Q LC- 3 3 4 0 N H 1 SHL I 2 A M  RT H H H H H H H H  
Y 6  DESIG AGE COL R D P C  STRUCTLIR-2 A A R A A A A A  

S U H H A R Y  R E H A R K S  

0 - 110.3 TRICONEDtCASED THROUGH BEACH DUMP t T I L L .  
110.3 - 133.3 SLIGHTLY HEMATITIC, CHLORITE/SERICITE ALT'D LAP 
TUFF COHPRISED OF PORPHYRITIC ANDES CLASTS. WEAK EFIDOTE 
ALTERATI ON. 
133.3 - 239 CHLORITE-EPIDOTE ALTERED ANDESITE PORPHYRY WITH 
SOHE SECTIONS DRECCIATED. LOCAL WEAK HEHATITE STAINS. HINOR 
SERICITE ALTERATIDN.FAULT ( ? I  BRECCIA ZONE 182 - 185. 
STRONG SERICITE ALTERED BRECCIA (TUFF?) ASSOCIATED WITH NARROW 
FAULTS 3 239 AND 297. 
249 - 277 INTENSE HEHATITE ALTERED FRIABLE F 6  ANDES I ? )  ASH 
S I Z E  TUFF ( ? I  WITH SHORT RUN OF HEHATITEICHLORITE ALT'D L h P I L L I  
TUFF, 
277 - 298 ANDESITE L A P I L L I  TUFF. WEAK CHLORlTE ALT'N b HINOR 
EPIDOTE AND HEHATITE PRESENT. 
290 - 309 EOH 

PROBABLE FAULT. CLAYICHLORITEI6OU6E TO 304, ENTIRE SECTION 
SRASHED TO BITS, 20% RECOVERY, BAD DRILLIWG. 
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B BHP-Utah l l n e s  Ltd., I s l a n d  Copper l i n e  
I L L  

PAGE: 1 DATE: 881AU61 3 

DRILLHOLEITRAVERSE : D-132 

PROJECT IDEN : ILC START DATE : 8 B I  7115 COIPLETlON DATE : EW 7 / 2 0  6EOL066ED BY : GAC + 
COLLAR NORTHING: 4469.60 COLLAR EASTING : 26765.00 COLLAR ELEVATION: 1036.30 GRID AZIHUTH : 0.00 

TOTAL LENGTH : 943.00 COREIHOLE SIZE : NQ 

SURVEY FLAG SURVEY POINT 
LOCATION 

FORESIGHT AZIMUTH 
(DEGREES) 

VERTICAL ANGLE NORTHING EASTING 
(DEGREES) 

0 - 8 5  CASIN6 THROUGH BEACH DUHP AND T ILL  - NO CORE 
8 5  - 290 STRONG TO VERY STRONG EPIDOTE ALTERED ANDESITE TUFFS. 

DOMINANTLY LAPILLI  WITH SOIE ASH AND INCLUDING I INOR 
PORPHYRITIC FLOWS AND CLASTS. 2-3% PYRITE UITH OCCASIONAL 
DISSEIINATED AND/OR VEINLET SPHALERITE. F I R 1  COHPETENT CORE 
WITHOUT SIGNIFICANT STRUCTURES. 
290 - 390 ANDESITE VOLCANICLASTICS AND HINOR PORPHYRY WITH ASH 
AND LAPILL I  SIZE UNITS. WEAK TO IODERATE EPIDOTE/CHiORITE 
ALTERATION WITH NUIEROUS 6 - ~ ~ " G R E Y  SERICITIC ZONES OFTEN 
ASSOCIATED WITH WEAK SLIPS OR CLAY SEARS. 1-21 PYRITE 
DISSEIINATIONS AND FRACTURE FILLINGS. 
WB: SCATTERED THROUGH THE HOLE ARE SEVERAL INTRUSIVE BRECCIA 
SECTIONS I N  LENGTHS FROH 2 CH TO 4 H WITH HAJORITY ABOUT 2 H. 
THESE CONSIST OF SUBANGULAR TO SUBROUNDED FRAGHENTS OF ASSORTED 
TEXTURE AND ALTERATIONS OF ANDESITE, QUARTZ FELDSPAR PORPHYRY 
AND OCCASIONALLY QTZ OR RTZ VEIN FRAGHENTS UP TO 10-15 CH BUT 
MOSTLY 1-2 cn SET IN A PYRITIC CHLORITIZED MATRIX. THESE ARE 
FOUND AT 330-342, 403-409, 456-472, 432-633, 703-704. 
390 - 508 PREDOIINANTLY CHLORITE OR CHLORITEISERICITE ALTERED 
ANDESITE TUFFS, HAINLY 5-20 I1 SIZE LAPILL I  WITH 10-201 LITHIC 
OR FINE ASH. IODERATE SERICITE ALTERATION I S  ASSOCIATED WITH 
WEAK STRUCTURES AND INTRUSIVE BRECCIAS DESCRIBED BELOW. 2% 
DISSEHINATED AND VEINLET PYRITE AND IINOR ZINC (2% OVER 1 FT 3 
392-3931, FAULT AT 429.5-433. 
508 -635 ANDESITE LAPILL I  TUFFS WITH 70% OF SECTION STRONGLY 
SERICITE ALTERED WITH PATCHY PYROPHYLLITE AND RARE DUHORT IERITE 
TO 550. CLAY ALTERED POSSIBLE FAULTS AT 508-512, 547.5-551. 
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BHP-Utah fllnes Ltd., Island Copper Hine' 
ILC 

DRILLHOLElTRAVERSE : 0-132 (CONTINUED) 

THE REflAINING 30% OF SECTION IS RDDERATE TO STRONG SERICITE 
CHLORITE ALTERED COARSE LAPILLI TUFFS. SULPHIDES ARE HINOR 
LIfliTED TO THE CHLORITIC CLASTS AND OCCASIONAL FRACTURE IN THE 
SERICITIZED ZONES. 
635 - 702 VERY WELL DEVELOPED ANDESITE LAPILLI TUFFS WITH DARK 
CHLORITE +/-  PYRITE ALTERED CLASTS IN NED-GREY MATRIX. WEAK 
ZEOLITES AND LOCAL SERICITE ENVELOPES. 
702 - 715 STRONG SERICITE AND POSSIBLE PYRDPHYLLITE IN A 
FRACTURED ZONE - FAULT ? 
715 - 849 HODERATE CHLORITEiRAGNETITE ALTERED ANDESITE LAPILLI 
TUFFS CUT AT IRREGULAR INTERVALS (15 - 30 FTI BY SERICITE 
ALTERATION ZONES OFTEN WITH CLAY ANDIDR GDUGE, ALTERGTIDN ZONE 
1-5 FT THICK AND ARE VERY WEAK IF NOT ACTUAL FAULTS. 
849 - 943 4ODERATE TO STRONG HAGNETITEICHLDRITE ALTERED 
RNDESITE TUFFS AND SORE PORPHYRIES. LESS HAGNETITE IN LOWER 
PORTION WEAK STRUCTURES AT 896-900, 918-922. 1 FT. BRECCIA 
DIKE AT 936. 
943 END OF HOLE 

PAGE: 2 DGTE: 8BtAUG1 3 
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Appendix B 



GEOLOG CODES 

ALTN 
A P L I  
BRXX 
B S / D  
BVAB 
BVA? 
BVAG 
BVAN 
BVAT 
CASN 
COVR 
CRCS 
CRSD 
?AUL 
INBX 
I S D R  
I SGD 
1 SOD 
1 sw 
IWBA 
W S  
M R .  
M T R  
I I S N  
OVER 
P B L S  
P B S D  
PBT? 
PBVS 
PPAN 
PPDR 
P P I I  
PPGD 
P P n B  
P P O F  
P P O n  
OALS 
QTZV 
RSGD 
-On 
SAND 
SKAR 
S T K P  
T I L L  

ALTERED ROCK - L m n .  UNCERTAIN 
A P L I T E  DYKE 
BRECCIA r U N D I ? ? E R E N T I A ~  
A N D E S I T E  fO W A L T  DYKE 
BONANZA A N D E S I T E  B R E C C I A  
BONANZA A N D E S I T E  B R E C C I A  
BONANZA A C C U m t R A T E S  
BONANZA A N D E S I T E  UNDI??. 
BONANZA A N D E S I T E  TU?? 
C A S I N G  I N  BED ROCK, NO CORE 
COVERED AREA 
CRETACEOUS COUGLQNERAm 
CRETACEOUS S E D I U E N T S  - UNDI??. 
l A U L T  (GOUGE ZONE 1 ?T. ) 
I N T R U S I V E  B R E C C I A  - UNDI??. 
I S L A N D  I N T R U S I W S  D I O R I T C  
I S L A N D  I N T R U S I V C S  G R A D I O R I T C  
I S L A N D  I N T R U S I W S  QUARTZ D I O R I  
I S L A N D  I N I R U S I V E S  QUARTZ W N Z O  
KARnUTSEN VOLCANICS - UNDI??. 
KARHUTSEN L 1 ) W S m N E  
M R B L E ;  C R Y S T A L L I N t  L1UESTOI)t  
MATRIX D E S C R I P T I O N  
X I S S I N G  CORE (CORK NOT AVAILABLE)  
OVERBURDEN 
PARSONS BAY L I n t S m E  
PARSONS BAY SED1)IWSTS 
PARSONS BAY TU?? 
PARSONS BAY WLC. AND/OR StDS. 
BONANZA ANDES I T Z  PORPHYRY 
QUARTZ D I O R I T C  TO D I O R I T I  P O W .  
FELDSPAR PORPHYRY DYKE 
C R A N D I O R I T E  PORPHYRY DYKE - I 
HORNBLENDE PORPHYRY 
QUARTZ-FELDSPAR PORPXYRY DYltlS 
QUARTZ m ) N Z O N I T E  PORPHYRY D I I I U  
OUATSINO L I U E S T O W t  
QUARTZ W I N  
RUPERT STOCK C R A N D I O R I T E  
RUPERT STOCK OUARTZ U O N Z O ( I I r t  
SAND ( A S S O C I A T E D  WITJI P A W )  
S K A R N I ? I E D / A L T t R t D  
C A S I N G  MOn GROUND 
G L A C I A L  T I L L  

B I O T I T E  
CARBONATE 
CHLORITE 
CLAY 
D U m ) R T I E R I r n  
I M A R C I T E  ( 7 )  
F L U O R I T E  

E U G N E T I T E  
M A R I P O S I T E  
S E R I C I T E  

L I G H T  TO VERY L I G F T  
M R Y  L I C I T r  
P A U g T  

P O R P H Y R I T I C  TtXNm - V m  
P O R P H Y R O B W T I C  
P O R P H Y R I T I C  

Jd we, a.., f 
? R t S H ,  PRINARY ROCK 1 

A, ~ I ~ R > A I I D / O R  SCAT. c 
WCLClbOVIINS AND W I N S  
V E I N S ,  S P O T S  OR PATCHES 
rims, ruro/or OCW. m v a  
V E I N S .  AND/OR ABUNDANT ZN 
P OR D L t S S  T 1 U N I , S  AN 
P O R  D muu m<, S AND 
P OR D GREATER T U N < ,  S 
P O R D ,  V , < ,  S A N D  E 
M I C ~ I N S .  P R A C I V R E  ? I L L  
N R O M I N S  
COATINGS b ENCRUSTATIONS 
D I S S L U I N A T I O W S ,  SCAT. CRY 
t W n L O P E S  
? R A G M N T S  ( S t  S U L P B I D E  ?RAGS) 
S-RK 
L A n I N A T I O N S / B Z D D I N G  
P E R V W I V I  

15 to(25 
25 t o  (35 
35 t 0 < 4 5  
4s  to<55  
55 to <65 
65 t o  < 75 
75 t o < 8 5  
85 t o  < 99 
P O S S I B L Y  P R B S E N T  
EssBltlALLr 100% 



RMR IS DETERMINED ACCORDING TO THE FOLLOWING TABLE: 

-- 

Rock < RI 

TABLE 2 
S R K GEOMECHANICS CLASSIFICATION OF ROCK MASSES ( SRMR ) 
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ROCK QUALITY DESIGNATION ( R . Q . D . )  

t-* - H O i E N O . ~ , : f j A  DATE ~ & L X / K ~  LOGGED BY 

TOTAL 



PAGE OF < 
ROCK QUALITY DESIGNATION ( R . Q . D . )  

,254 DATE & [q/g P LOGGED 81 HOLE NO. 

TOTAL 
CUM. 

FOOTAGE ( F T )  INTERVAL RECOVERY P I E C E S  RQD FRACTURE 

I .  
FROM INCHES CUMULATIVE . INCHES X 411 , % , INTENSITY 



HOLE NO. 

FOOTAGE 
FROM 

PAGE - d OF 5 
ROCK QUALITY DESIGNATION (R.Q.D.) 

<-- 
TOTAL 
CLIM 

(FT) INTERVAL RECOVERY PIECES RQD FRACTURE 
TO . INCHES CUMULATIVE INCHES X . 4" , % I INTENSITY 
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C.. 

















Geolog System 

! 



+ ,, Lynx & . , G e ~ j y j t  e m s ,  "c  beolog System 



Lynx @ Geosvstems lnc 
b e o l o ~  Svstern benrnri 





cleolog System 







beolog System 





beolog System 



terns Inc be0 tog system 



terns Inc 
beolog System 



















(7 f - PAGE 1 OF 5 - 
\. 

ROCK QUALITY DESIGNATION (R.Q.D.) ? 
I 7- 

TOTAL 



- 
PAGE - 2 OF 2' . 
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ROCK QUALITY DESIGNATION (R.Q.D.) /?.--7 

HOLE NO. .3i)l,3~; DATE LOGGED BY 

TOTAL 



TOTAL 
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ROCK QUALITY DESIGNATION (R.Q.D.) 

HOLE NO. LOGGED BY 

TOTAL 
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. , 
ROCK QUALITY DESIGNATION (R.Q.D.) 

TOTAL 



p 0 PAGE 5 OF 4 
ROCK QUALITY DESIGNATION (R.Q.D.) 

HOLE NO. / -  9/85 LOGGED BY 

TOTAL 
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... ' 
ROCK QUALITY DESIGNATION (R.Q.D.) /-- 

TOTAL 
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