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1.0 INTRODUCTION

Between January 27, 19288 and April 3, 1988, a series of
9 holes were completed and a 10th hole was started and
abandoned for a total cumulative footage of &707 ft (2044,3
m}. These holes +formed part of a study to determine the
economic and technical wviability of an extension of the
Island Copper orebody.

2.0 LOCATION AND ACCESS

The claim group extends +from the Island Copper mine
site approximately & km east and south east. This area is
within the Napaimp mining district at roughly 127 degrees 25
minutes €, S50 degrees 346 minutes N, which places it on the
?2L/11W sheet. Access is provided by paved road to the mine
site and private mine roads or logging roads.

3.0  PHYSIOGRAPHY

The area is within the cpastal lowland of the Suguash
basin forming part of the Nawhitti Lowlands of the Central
trough physiographic subdivision. The area is characterized
by very low relief with a few low rolling hills. Elevations
range from 0-30C ft above sea level, (700 ft below sea level
within the mine). The eastern end of Rupert Inlet underlies
the group, and the claims are crossed by Waukwaas and
Washlawlis creeks,

4.0 GEDLOGY

The Upper Triassic and Lower Jurassic sedimentary and
volcanic succession of the Vancouver and Bonanza Groups
respectively, and Jurassic granodiorite and guartz diorite
stocks underlie the area north of Holberqg and Rupert Inlets.
The succession strikes approximately west-northwest and dips

gently southward becoming younger to the south. From south
to north the formations are: {13 Bonanza Volcanics
andesitic tuffs and flows underlain by (2 Parson Bay

calcareous siltstone with interbedded shales and andesitic
and cherty tuffs, and limestone with shaley interbeds
underlain by {33 Quatsino limestone and (4} Karmutsen
amygdaloidal basalt flows. The Dawson fault cuts across the
claim group Jjuxtaposing Karmutsen formation rocks against
Bonanza Formation.



5.0 PREV¥IDUS_WDRK

Mining is currently in progress on mining lease M36
with conseqguent drilling and development activities and
geologic mapping. Surface mapping, mag, VLF, IP and geochem
surveys and exploratory diamond drilling have been carried
out by BHP-Utah and its predecessor companies on the mineral
claims,

This current program forms part of a several
(approximately 3) year exploratiorn and engineering program
aimed at increasing the recoverable reserves available for
the Island Copper mill. The following are extracts from the
most recent analysis of all data:

From Island Copper Mine: Interpretative and Evaluation
Report 50108/2

"The preliminary designs described in this report have been

developed over a period of more than two years. Extensive
site investigations, field and laboratory testing have been
performed to determine the geometry and engineering

properties of the soils and rocks forming the slopes, as
described in the separate Island Copper Mine : Data Report
50108/1."

From Island Copper Mine: Data Report 50108/1;

"Several diamond driliing projects were completed by ICM
between 1983 and 1988 for rock characterization and
development of south wall slopes. These include diamond
drill holes from the DDH 60, 80, 920, 100, 120 and 130 series
of holes. Several of these were abandoned or lost because
of difficult drilling conditions in the dump and native
overburden and did not reach bedrock. One hole K1 was
attempted unsuccessfully in the beach dump with a Krupp
drill. Recent programs by ICM between 1986 and 1987 were
for preliminary investigations of different push-back
expansions. The most recent diamond drilling (1988) was for
rock characterization of the rock slopes for south wall
push-back. It includes diamond drill holes DDH 124 to DDH
132"

Both reports were prepared for BHP-Utah by Steffen
Robertson & Kirsten of Vancouver and Woodward-Clyde of
Denver, Colo. U.S.A.



6.0 O0OBJELTIVES

The bholes were drilled to determine the detailed
geology and alteratiocns and evaluate the rock mass
characteristics pertinent to the exploitation of drill
indicated copper/gold/molybdenum mineralization adjacent to
the Island Copper Mine.

7.0 WODRK_PERFQRMED

Drill core was logged, photographed, measured for
recovery, RGD {(percent or core greater than or equal to four
inches in length}), RMR (Rock Mass Rating -~ an engineering
design parameter incorporating alteration, fracture density
and tvype, and rock strength parameters), and magnetic
susceptibility (x 10-3 CGS units). The drilling statistics
are summarized in the +fpllowing table. The core is
preserved intact for its wvalue in future (and present}
studies regarding rock slope design. Consequently, assays
are not available for these holes. The core was logged by
G.A. Clarke and J.A. Fleming. The RMR determinations were
made by G.L. Pierce, stability engineer.

TABLE 1: DRILLING_STATISTICS

TOTAL

HOLE _LENGTH __EAST___NORTH_ _ELEVATION _AZIMUTH_ _ INCLINATION
D124 705  2B400.0 4298.4 1032.5 360 ~40
D125 109% 28120.0 4400.0 1020.0 360 ~50
D125SA 76% 28118.0 4407.8 1020.3 357 -45.5
D126 762  29037.5 A4673.4 1031.3 317 ~44.5
D127 819  27802.3 4406.7 1033.2 358 ~42
D128 928  26200.0 4442.6 1041.7 002 -53.5
D129 425  26111.6 4447.8 1042.2 230 -49
D130 43  27097.6 440%.4 1035.1 356 -46
D131 309 26714.9 4374.4 1036.0 231 ~46.5
D132 938 26765.0 446%9.6 1036.3 052 -48

¥ D123 was abandoned due to difficult drilling conditions
in mine waste dump material.



8.0 RESULTS

The holes are summarized in Appendix “A", Complete
geological logs and RMR data are included as Appendix "B".
The holes atll lie within the Bonanza formation with
lithologies consisting of andesite tuffs and minor

porphyries. A few intrusive breccia zones are noted and
interpreted as channels venting high velocity +fluids +to
surface, likely from deep—-seated sources.

Correlatable statigraphic horizons within the voleanic
rocks are absent. The only wunique umit is a brick red
hematitic fragmental unit but it is unclear if the hematite
is an alteration product. The geology is further
complicated by multiple faults with unknown oftfsets.

Alteration and alteration zoning are the most
significant features outlined by these holes. In general,
the alterations are typical of porphyry copper systems with
propylitic, transitional and potassic alterations developing
in a northward direction as the Island Copper porphyry is

approached. These ‘*“thermal" alterations, which generally
relate to magmatic water flow, are superimposed by phyllic
and argiilic and some advanced argillic hydrothermal

alterations driven primarily by meteoric water.

The propylitic zone is characterized by strong epidote
alteration with some chlorite. {(Chlorite is not diagnostic
since it is wubiquitous through all alteration types,
generally as a retrograde feature). The upper parts of D128
{0-330’1), D130 {(0-250’) and D132 (0-3007") lie within the
propylitic zone. D131 is interpreted to lie within the
propylitic zone with phylliec alteration superimposed -
likely a reflection of the strong fault at the bottom of the
hole (298-30%°). Hole D129 may be weakly propylitically
altered through its entire length (0-425"). This hole is
offset from the remaining holes by the fault known as the
End Creek fault which is encoutered in D131. The offset and
throw on this fault are unknown but the weak
epidote/chlorite alterations are 1likely unrelated to the
main Island Copper porphyry system.

The transition zone between the propylitic and potassic
zones 1s characterized by moderate magnetite and chlorite
with accessory epidote and quartz. In general, this
alteration zone encompasses holes D124 (0-574’), Di254A
(0-540"}), D126 {0-370%}%, D127 (0-53507», D128 (330-9287},
DI3C (230-814’) and D132 (300-943"), The considerable
footage drilled in this zone is a reflection of the
relatively constant distance these holes are collared away
from the main Island Copper intrusive.

_5_



8.0 RESULTS (cont’d}

The potassic zone is characterized by biotite, strong
magnetite and occasionally by strong quartz flooding or
veining. Amphibole has recently been recognized as a
significant constituent of this early, bigh temperature
phase, but was not noted in the logging of D124-Di32.
Potassic alteration 1is represented in these holes by the
lower sections of D124 (574-705°), D125A {4640-769°), Di2b6
(370-7627) and D127 (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 1is 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.

iones of significant phyllic alterations are found in
holes D124 (430—-470’ and 830-570’1}), D123A (0-530°,
decreasing 530-6407}), D126 (200-370%), D130 (&00-814*) and
D132 {(320-6&40" and 7310-800°). Discontinuous zones of
sericite alteration also occur in Di27, D128 ({(significant
zones between 400 and 700 feet?) and structurally related in
D129 (160-1747}) and D131 (183, 239, 247 in 2-3 ft. zones).
In virtually all cases, the presence of phyllic alterations
is reflected by low RMR values, as shown in the graphs
following the geological summaries.

Argillic alteration, characterized by clay minerals 1is
generally 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 pyrophyllite and dumortierite mineralization. These are
found in D126 (310-330’), D127 (534-5437), D128 (possible
pyrophyllite 600-6107), D130 (735-740’) and D132 (520-620° -
weak and 700-7107%),

The main structural features are the numerous,
generally small-scale faults. The most scignificant is
likely the one enceountered in D131 (298-309’) which caused
the loss eof 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, primarily because of
the number of structures, but also due to the lack of
distinctive geology in the rock.

_b_



?.0 CONCLUSIONS

These holes outline part of a typical Island Arc
porphyry system with propylitic, transition and potassic
zones superimposed by phyllic and advanced argillic zones.
Copper grades (estimates only?) generally lie within the
potassic and transition Zones, The phyllic and
argillic/advanced argillic overprint has a profound effect
on the rock strength parameters as they relate to slope
engineering.

The alterations and structures affecting the possible
mining and processing of this deposit have been sufficiently
well defined by this program. No further drilling is
recommended for this purpose.



11.0 STATEMENT DF_COSTS

DIRECT DRILLING COS5TS:

HOLE HOLE
--#_FOOTAGE
D124

D125 109
D12SA 769
D126 742
D127  B19
D128 928
D129 425
D130 943
D131 309
D132 _23B

FIELD

705 $ 4,187.50

1,531.24
10,437.50
2, 000. 00
7,875, 00
9,968.75
4,562.50
5,812.50
6,000, 00

TOTAL 6707 %35B,312.50

DRILLING

$ 9,768.00 %

0.00
10,329.50
11,335.50
11,203.50
13,662.00

5,346.00
11,863.50

3,283.50

MUD MATERIALS
1,813.34 3  254.52
42.40 969.74
1,806.24 4,232.13
1,043.04 292,67
2,374.40 292.67
3,773.60 734.29
1,416.16 1,647.00
2,764.48 292.67
1,526.40 0. 00
S2737.68 878.01

216,025.36
2,543.39
26,805, 37
14,671.21
21,745.57
28, 138. 64
12,971.66
20,733.15
10,809.90

$90,948.50 %20,299.74 % 9,595.70%179, 156, 44

SUPERVISION & CDRE LOGGING:

REPDRT PREPARATIDON:

COMPANY OVERHEAD:

Unit Cost:

%700
249

25% of Supervision &
Report Preparation

43 days x %175
4 days X %175
2 days X %120

IxkPro—-rated total:

$28.29 per foot or %92.81! per meter.

7,923.00

?40.00

L 4 Field costs include all items incurred on a per hour basis.

Xt Drilling costs are incurred on a per foot basis - all core
sizes,

¥xt Holes D124 (305--705%) and Di26 (0~7627) lie oputside the SunB?

group.

The total value of this report is therefore reduced
by a factor of S5745/46707.



I submit that we are qualified to prepare and present
this report for assessment credit. Our qQualifications are
as follows:

G.A. Clarke — Geologisat
Island Copper Mine, BHP-Utah Mines Ltd., Port Hardy, B.C.

1) B.5c. {(Hons!) in Geophysics 1976 from University of
Manitoba.

2) Employed continuously as a geologist and/or
geophysicist since June, 1976, currently geologist
at Island Copper Mine.

3) Active member of the Society of Exploration

Geophysicists and affiliate member of the American
Association of Petroleum Geologists.

_____ Ak

G. A. Clarke

J.A. Fleming - Chief Geologist
Island Copper Mine, BHP-Utah Mines Ltd., Port Hardy, B.C.

1) B.Sc. {(Major Geology) 1971 from McGill University.

2) Employed as a geclogist continuously since June 1968,
and presently Chief Geologist, Island Copp&r Mine,
BHP-Utah Mines Ltd.

3} Fellow of the Geological Association of Canada since
1974,
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LYMY Geosystems inc

PhoscCT [DEN

COLLAR NORTHING: 4298.41

R HED
R HED
R HED

-

i ILE

SURYEY FLAG

600
001

EnP-Utah Mines Ltd., Isiand Copper Mine
ne

DRILLHOLE/TRAVERSE & 8 124

START DATE ¢ B8/ L/ COMPLET]ON DATE ¢
COLLAR EASTING ! 2B409.02 COLLAR ELEYATION: 1032,43
TOTAL LEKSTH @ 703.00 CORE/ROLE SIZE : NB

SURVEY POINY FORESEBHT AEINUTH VERTICAL ANSLE
LOCATION {DEBREES) \DEGREES)
0.0 340.00 -40.00

130.0 26,060 -40.00

COLLARED Ik BEACH DUMF BY SDS-BECKER DRILL, CASING DRIVEN 30
FT SHORT OF BEDROCK. FEB 03 - ROCK WEDGED IM HOLE & DEFLECTED
RODS AFTER FULLING FOR BIT - HOLE ABANDGNED.

SUNNARRY RENARKS

0 - 113.00

CASING - NI CORE

113,00 - 145,50

TILL - COBBLES OF VOLCANIC AND INTRUSIVE ROCKS.

143.50 ~ 157,00

DARK GREEN, WEAKLY FRACTURED, LAPILL} TUFF, STRONBLY NAGNETITE
ALTERED, MODERATELY CHLORITE, WAGNETITE AND EPIDOTE ALTERED
KiTH CHALCOPYRITE IN CLASTS.

157.00 - 193,00

MEDIUM GREEN, WEAKLY FRACTURED, CHLORITE, EPIDOTE ALTERED,
COARSE ASH TUFF WITH MINOR MABNETITE AND HEMATITE IN THE
CLASTS, SOME PORPHYRITIC (FLDW?} LOOKING ANDESITE 175 - 178
FEET,

{7300 - 243.50

MEDIUM DARK GREEN, WODERATE CHLORITE - MAGNETITE ALIERED (+/-
REMATITE} ANDESITE TUFF CUT BY SCATTERED SERICITE ALTERATION
JONES TO 20CK TRICK ASSOCIRTED WITH QUARTZ-MOLY VEINS +/- CPY,
AN INTURSIVE BRECCIA (PEBBLE DYKE?) OCCURS AT 231.5 - 231.8 AND
741.5 - 243.5 WITH MIZED AMGULAR FRAGMENTS OF SERICITE ALTERED
ANDESITE TUFF, PYRITE {01 OCCURS MAINLY AS FRACTURE FILLINGS,
243,50 - 313.50

DARK GREN-GREY WEAX CHLORITE-MAGWETITE +/- SERICITE +/- EPIDDTE
+/- HEMATITE ALTERD, PORPHYRITIC ANDESITE WITH ABOUT 201 FELD
LATHS 7O JNM AND MAFIC PHENDS PSEUDONORPHED BY CHLORITE I FINE
GRAINED MATRIX, GSEE 504 - 590 AND 719 - 750 IN D-i26 - THEY
ARE CALLED CRYSTAL TUFF.

313.30 - 405,40

PABE:

t DRTE; BB/RUS/ 3

BEOLOGSED BY : GRC + JAF
GRIE AZIMUTH : 0.00

KORTHING

EASTIRG



LYNX BEQLOG

BiF-ttazh Mines Ltd., Island Copper Hine
ILE

DRILLHOLE/TRAVERSE @ D_124 (CONTINUED)
SUMMARY RENARRKS

MEDIUM GREEN, WEAK-MOBERATE, CHLORITE-QUARTI-NAENETITE +/-
SERICITE +/- HEMATITE ALTERED FIKE ASH TUFF WITH LRYERS OF &5H
TUFF LAPILLI. SOME NARROW SERICIIE ALTERED SHEARS WITH
BRECCIA, A FAULT OCCURS AT 33B - 351 WITH MULTI SHEARS AND
BRECCIA, CODARSE LAPILLI TUF OCURS AT 335 - 403, CPY DCCURS AS
VEINLETS ARD DISSEMINATED,

403,00 - 42%.00

LAPILLT ANDESITE TUFF WITH APHANITIC AND ASK LAPILLI, IN FINE
GRAINED, APHANITIC MATRIX. WEAK CHLORITE-SERICITE-MAGNETITE
+/~ EPIDGYE +/- HEMATITE ALTERED. PYRITE DISSEMINATED AND
FRACTURE FILLINGS 5%, VEIMLETS AND F.F. OF CPY 7D iX.

429.00 - 459.00

STRONS SERICITE/CLAY ALTERED, SHEARED, NEDIUN-CDARGE LAPILLI
TUFF.

459.00 - 523.00

WEAK-MODERATE MAGNETITE-CHLORITE-GUARTZ ALTERED SMALL LAPILLI
TUFF WITH DARK ALTERED LLRSTS EN LISHT HGREY ASH MATRIY,
PYRITE ABOUT 5%, CPY WINOR.

523.00 - 574.90

STRONG CHLORITE, MODERATE SERICITE ALTERED LAPILLI TUFF LUT BY
BRECCIA/SHEAR ZOMES AT 524-333, 550.5-33B, 54B-573 F1. NITH
RSSOCIATED NBD-STROMWG SERICITE/CLAY(?) ALTERATIONS AND 5-10%
PYRITE.

374,00 - 703.00

NAINLY A GREY-GREEN, MODERATELY FRACTURED, CKLORITE-MAGNETITE-
QUARTZ ALTERED, MWIXED, MEDIUM LAPILLI AHD CDARSE ASH/CRYSTAL
TUFF (AMDESITE PORPYRY?) CUT BY BREY BUARTI VEINS WITH NARRDW
ALTERATION ENVELOPES AND QUARTZ-MOLY VEINS WITH WIDER SERICITE
ENVELDPES. CRYSTAL TUFF HAS MDD-STRONG PERVASIVE MABNETITE AND
QUARTZ, PYRITE OVERALL ABOUY 51 POSS1BLY WITH SGNE CPY, RUNS
5-8% 514-600 FT, IN LAPILLI TUFF RITH WEAK HEMATITE ALTERED
MRTRIX, MWAGNETITE INCREASED TB MDOERATE TO STRDNG I DARK
CRYSTAL TUFF AT 600-628 FEET.

CPY DCCURS IN VEINLETS AND BLEBS TO 3MM IN QUARTI VEINS,
PYRITE RUWS 5~81. POORLY SORTED LAPILLI TUFF DCCURS 628-705
FEET WITH LAPILLT T0 3CM. QUARTI VEIWING STROMG FROM 680 FT.
WITH ASSOCIATED LIGHT SERIC ALTERATIONS. LAPILLI BENERALLY
COMFOSED DF MAGNETIFE ALTERED CRYSTAL TUFF - SIMILARITEES WITH
D-126 AT 750-762 - POSSIBLE CORRELATEABLE STRATIGRAPHY BETWEEM
HOLES.

705,00

END OF HELE,

PASE:

2 DATE: 88/RLG/ 3



LYNX Geosystems Inc

F.. .£CT 1DEN

COLLAR NORTHING: 4407.80

R HED
R HED
R HED

s LG

SURVEY FLAG

090
Q01
002
003
004

BHP-Utah Mines Ltd., Island Copper Miae
ILL

DRILLKOLE/TRAVERSE : D_125A

START DATE : B8/ L/3 COMPLETION DATE : 88/ 1431
COLLAR EASTING : 28118.00 COLLAR ELEVATION: 1020,30
TOTAL LENBTH @ 74%.00 CORE/HOLE SIIE : NQ

SURVEY POINT FORESIEHY AZEMUTH VERTICAL ANBLE

LOCATION (DEBREES? {DESREES)
0.0 340,00 -$5.00
150, 4 353,00 -41.00
300.0 357,00 -44,30
300,49 536,00 -45.90
700,60 356,00 -46.30

RE-DRILL OF D-123.
SDUTH WALL EXPANSION STABILITY HOLE - ZND HOLE OF 1988 PGN.
CASED THROUGH BEACH DUMP & CYERBURDEN (TILLS)

SUNNARY RENARKS

0 - 43
CASING - KD CORE RECGVERED.

143 - {48
TILL - MULTI-LITHIC CHUNKS INCLUDINS KARMUTSEN AMYG BASALTS.

18 - 237

CHLDRITE & CHLORITE/MAGMETETE ALTERED TUFFS, MOSTLY LAPILLI
RITH 50-401 BF SECTION HYDROTHERNALLY ALT D TO BREY CHLORITIC
CLAYS & SERICITE. MAJOR STRUCTURES ARE ABSENT BUT
CHL/CLAY/SER ALT'D ZONES T0 15 - 20FT, THICK SIGHIFICANTLY
REDUCE ROCK STRENGTH.

237-331

PAGE: ! DRTE: BA/AUES 3

GEDLOSEED BY : BAL + JAF
GRID AZIMUTH : 0,00

RDRTHING EASTING

SIRILAR TO 148-237, EXCEPT CLAY/CHL ALT’D ZONES ARE BROADER (LP

TO 40 FT. RUNS).

391-397

SUIGHTLY HEMATITIC, WEAKLY SILICIFIED WITH CONSIDERABLE
SERICITE ALT'N. FRAC IS LOW, BUT ROCK IS SOFT AND NOT HIGHLY
COMPETENT,

397-4%%
SINILAR 70 14B-237, GENERALLY LAP TUFFS WITH SHORT RUNS OF



LYNY BEOLBG

BHP-Utah Mines Ltd., Island Copper Mine
Ite

DRILLHOLE/TRAVERSE : D_1Z3A (CONTINDED}
SUKMNARY RENARKS

COMPETENT, WEAKLY CHLORITE +/- MAGNETITE ALT'D TUFFS
INYERSPERSED IN MODERATELY CLAY ALT’D SOFT CRUMBLY CRLORITE +/-
SERICITE ALTERED ANDESITES.

499540
CLAY/CHL & WX SERICITE ALT'D FRULT ZORE WITH SHEARS AT 5-3¢ DEG
D C/A.

S40-437

ANDESITE ASH & LAPILLI TYFFS WITH WEAK CHLORITE ALT THROUGHOUT
AND 20-301 OF SECTION MO SERIUETE ALTERED, YSUALLY AS
ENVELOPES ON 87 VEINS, MINOR SLIPS & CLAY SEAMS ARE PRESENT,
A5 WELL AS DCCASIONAL CPY/PY VEIN TO 2-3CH THICK,

§37-736

CHLORITE & WEAK MAGNETITE ALTERED ASH-LAPILLI TUFF ANDESITES
WITH WEAK PERSISTERT ZEQLITE VEINING ANG OCCASIONAL 3-10CH
THICK SLIP OR SHEAR.

T36-749

BIOTITE/MAGNETITE ALTERED FINE TEXTURED (ASH TUF?)
BROMN/GREENISH ANDESITES. MOBERATE 87, RI/MARG p PDES D1.H0
VEINING WITH NDTEWORTHY INCREASE IN 8% & PY/CPY IN LAST 2 FT,

PAGE :

Z DRTE: BB/AUG/ 3



LYNK Beosystess Inc

i JECT IDEN & QUL
COLLAR HORTHING: 4573.40

SURVEY FLAG

000
001
002
003
004

BHP-Utah Mines Ltd., Isiand Copper Nine
ILe

DRILLHOLE/TRAVERSE ¢« D {26

START DATE ¢ BB/ 4/30 COMPLETION DAYE
COLLAR EASTING : 29037,50 COLLAR ELEVATION: 1031.20
TOTAL LENBTH ¢ 782,10 CORE/HOLE SIZE : NB

SURVEY POINT FORESIEHT AIINUTH VERTICAL AKGLE

LOCATION {DEBREES} {DEGREES)
0.0 310,00 -43.00
100.0 312.00 -45.00
Joe.6 Hb.00 -43.00
300.0 317,00 -44,50
706.0 100 ~44,50

SURXARY REMARKS

0- 1590
CRSING

15.0 - 136.0

COARSE ASH, SMALL LAPILLI AND X’AL TiFF, MED SREEN-SREY, WEAK
T0 HOCERATELY FRACTURED, CHL-MAGNETITE-QUARTZ, WINOR SERICIIE
RLTERED. PYRITE 3-3%. SDME LAYERING OF CRYSTALS AT LOW ANGLE
TO CORE AXIS, LUAPILLT TUFF DCCURS AT 31-£0, 44-38, B3-90 AND
128-134 £1.

136.0 - 142.0

LIGHT GREEN, EREYWACKE(?! OR CDARSE ASH TUFF. EVEN BRRDED,
BRITTY LOOKING (RENORKED TUFE?F, KITH A MULTILITHIC LATE STASE
BRECCIA (PHRERTIC BRECCIA?} WITH SONE 8FP FRABS {INTRUSIVE
BXX?) FROM 137.5 - 140.5 FT, VERY DISTINCTIVE UNITS - POSS
MARKER HGREZON.

142,90 - 222.0

EREY-GREEN, MQG CHLORITE, WEAK-MODERATE WAGNETITE ALTERED
LAPILLI TUFF WITH RUMS DF STRDNG SERICITE ALTERATION ENVELOPES
ON DUARTZ VEINS. ASH-CRYSTAL TUFF LAYERS GCCUR AT f42-154,
139-163, 180-184 FEET. PYRITE 15 ABY SI.

222.0 - 313.0

GREY-EREEN MODERATE CHLORITE, WEAK BUARTI, WAGNETITE ALTERED,
NODERATELY T0 STRONSLY FRACTURED, SHEARED LAPILLI TUFF, ABOUT
50X OF SECTION 1S KIGHLY SERICITE ALTERED ASSOCIATED WiTH
SHEARS AND QUARTZ VEINS, A VERY SOFT, BOUGY SHEAR OCCURS
225-239 FT, PYRITE RUNS 5-8%. SOME CPY WNS OCCUR IN BTI UNS

PABE: ! DATE: BB/AUG/ 3

BECLDGGED BY : JAF + JAF
GRID AZINUTH : 0.00

KORTHING EASTING



LYRX GEOLOS

PABE: 2 DATE: BH/AUG/ 3
BRP-Utah Mires Ltd., Island Copper Mine
ILc

DRILLHOLE/TRAVERSE : D_126 (CONTINUED}
SUNMARY RENARKS

AND SERIC ALTERED TUFF.

A PROBABLE FRLLY DCCURS AT 292-2%4 FT. FRON 312-373 FT, ABDUT
601 IS HIGHLY FRACTURED WITH ABUNDANY SERICITE ENVELBPES ON
BUARTI-KOLY VEINS ARD PYRDPHYLLITE WITH MAIN ALT'D SECTIONS,
3i5-348 AND 340-373 T,

373.0 - 478.0

GREEN-GREY, MEAX MDDERATELY FRACTURED, MOD-STRONS CHLORITE,
MDD-MAGNETITE, QUARTI ALTERED INTER LAYERED LAPILLI AXD ASH
TUFF. PYRETE ABOUT 5i; CPY OCURS MAINLY DISSEM WITH PYRITE IN
CARK CHL-MRGMETITE ALTERED PATCHES/CLASIS. SERICITE ALT'N
ERVELOPES ON BUARTI-NOLY VEINS COMPOSE (10T EXCEPT 409-475
FEET, WHERE ABT 50X OF TUFF 50FT, WHITE SERICITE ALTERED,

476.0 - 932.0

BROWNISH-GREEN, MODERRTE CHLORITE-BIOTITE ALIERED, WEAK T0
MODERATELY FRACTURED, HARD COMPACT, ASH AND CRYSTAL YUFF WITH
AINOR LAPILLE STIED CLASTS. INCREASED VEINING ANE MICROVEIMING
TOKRRES BOTTOM CONTACT WITH BUARTZ (BREY AND MILKY QUARYZ:,
CALCITE AND ZEGLITE VEINS. PYRITE ABT 5X; CPY DISSENINATED AT
ABDYT 11,

532.0 - 549.0

LIGHT GREY, MEDIUM CHLORITE-QUARTI-SERICITE +/-RIOTITE,
+/-MAENETITE ALTERED BRECCIA WITH FRAGNENTS OF TUFF, GUARTY

YEIN AND BUARTI-FELDSFAK PORPHYRY-CONTACT ZDNE WITH THE PORPHYRY
PYRITE 3-5X AND SONE CPY IN THE REMNANY TUFF,

549.0 - 552.0

BREEN-BREY, RUARTZ-CHLORETE-SERICITE ALTERED NEDIUM TO COARSE
GRAIKED DUARTZ-FELDSPAR PORPHYRY. MAFIC PHENOS ALT'D 10
CHLORITE, SERICITE AMD FELDSPAR PHENOS VRAGUE DUE TO QUARTZ
ALTERATIQN. BRECCIATION AND QUARTY YEINING MRRKS LOWER
£ONTACT.

£32.0 - 604.0
SHEARED, BRECIATED, VEINED, MICROVEINED, EUARTI-CHLORITE
+{-MRENETIYE, +/-BIDVITE (REWNANT} RLTERED LAPILLI THFF S
LOWER CONYACT ZOKE OF PORPHYRY DYKE, PYR ABOUT 31, SOME CPY,
A FAULT DCURS AT 562-3B7 WITH SHEARS AMD BANDED BRUGE AT 20-30
DES C/A WITH 1-31 PYR.

604.0 - £59.0

DARK EREY, MODERATE TO STRONG QUARTI-CHLORYTE-MASNETITE ALTERED
CRYSTAL TUFF (ANDESITE PORPHYRY?). PYRITE DISSERINATED 3-5%,
CPY DCCURS WITH PYRITE.

SCATTERED GREY DUARTZ VEINS W/Q LT ALTERATION ENVELDPES. HARD,
DENSE ROCK. SOME LAPILLI LAYERS OCCUR AT 437-651 FEET.

4990 - 7190
GREEN-BREY TD LIGHT GREY BRECCIA (LAPILLI TUFF?) CDMPOSER OF
PDOKLY SORTED TUFF, GUARTZ AND SILIC-TUFF FRASS IN &SH Si2ED



LYNY GEOLGS

EHP-Utah Mines Ltd., I[sland Lopper Mime
ic

BRILLHOLE/TRAVERSE « D_126 {CONTINUED)
SUNKARY RENARKS

NATRIK, MGST BF ROCK SOFT, FRIABLE WITH STRONG SERITITE
ALT’NS. PYRITE GCCURS 30 +10%. GBRY AND WHITE RUARTZ VEINS BUT
BRECEIA.

719.0 - 750,90

MEDIUM-DARK GREEN COARSE LAPILLI TUFF, WITH ABBUT 50% IRREGULAR
CHLORITE-MAGNETITE ALTERED LAPILLI IN COARSE ASK MATRIX.

PYRITE <3 DCCURING MAINLY AROUND FRAGS. [INCREASED BUARTZ
YEINING AND CRACXLING 739-748 FEET.

750,0 ~ 762.0

BARK, BUARTZ-MAENETITE-CHLORITE ALTERED CRYSTAL TUFF
(PORPHYRITIC ANDESITE?) AS AT A04-6%9 FEET. CUT BY GRY DUARTZ
YEINS W/D ALTERATION ENVELOPES. PYRITE <4X.

762.0
END OF HOLE.

PARE:

3 DRIE: 8B/AUG/ I



*

" LYNY Beosvstess Inc PASE: | DATE: 88/AUS/ 3

BHP-Utah Mines Ltd., Island Copper Mipe
ILE

DRILLHOLE/TRAVERSE & D_t27

PROJECT fBEN ¢ ML START DATE 1 887 57 5 COMFLETION DATE : BB/ &/ ¢ BEOLDBEED BY : JAF +
COLLAR NORTHING: 4404.70 COLLAR ERSTING + 278D2.30 COLLAR ELEVATION: 1033.22 BRI ALINUTH : 0.00
TOTAL LENGTH & 819.00 CORE/HOLE 81If : N@

SURVEY FLAE SURVEY POINI FORESIGHT AIIAUTH VERTICAL ARGLE NORTHING EASTING

LOCATION {(DEGREES} {DEBREES)
00 0.0 380,00 -40.00
01 200.0 357.50 ~42.00
002 400.0 337,50 -43.00
003 600.0 359.00 -45.00
04 800.0 339.00 -44,00

SUNNARY REHARKS

0 - 142 CASING

142 - 164 OVERBURDEN

164 - 435 REDDISH-GREN WEAKLY TO LDCALLY STRONG FRACTURED,
CHLORITE-EPIDOTE-KEMATITE +/~ SERICITE ALTERED PYRITIC, COARSE
LAPILLY TUFF TO YOLCANIC BRECCIA, HEMAFITE ALTERATION IS
HODERATE TO STRONG FROM 183-224 FT., ARE 338-410 FT. WiTH
REMATITE MAINLY OCEURING IN THE MATRIX. PYRITE AVERABES -101
WITH DISSEMINATIGNS GREATER THAN FRACTURE FILLINGS. A SOFY
STRONGLY SERICITE ALTERED ZONE OCCURS AT 172-483 FT. TEXTURES
VARY FHOM AKYGOULAR, AND/OR WELDED TUFFS, CRYSTAL AND ASH TUFFS
T8 VOLCANIC BRECCIA/AGBLOMERATIC RITH THE COARSE VARIETIES
PREDONINANT NINOR CPY NUTED 255-291 IN WATRIX RND AS VEINLETS.
435 - 432 NEDIUM GREEN-BREY, WEAKLY FRACTURED, WEAK-NMODERATE
EHLORITE-EPIDOTE +/- NAGNETITE +/- BERICITE ALTERED, CGARSE ASH
TO SMALL LAPILLI TUFF, PYRITE CONTENT 15 ABOUT 5%. GRADED
BEDS ARE COMMON. THESE LAYERS ARE SIMILAR TO BEDS IN 0_i26 AT
136-143 FT., AND IN D_124 AND MAY BE NARKER HORIZONS, POSSIBLY
YOLCANIC SEDIMENTS. HEMATITE ALTERATION 1S IN THE FRAGMENTS,
452-465 DARX EREEN, WODERATE CHLORITE +/- MAGNETETE ALTERED,
PYRITIC {5-104} ASK-LAPILLI TUFF WITH CLOTS DF PYRITE 1-4 %M IN
01A. IN DARK PATCKES.
445 - 485 LIGHT BREY MODERAYE-STRORS QUARTZ ALYERED LAPILLI
TUFF IN A SILIC COARSE ASH MATRIX. POSSIBLY A WELG TUFF



- LYNE GEDLOS

BHP-Utah Mines Ltd., Island Copper Wine
1L

DRILLHOLE/TRAVERSE & D_127 (CONTINUED)
SURNMARY REMNARKS

MATRIA.

485 - 5314 DARK REDDISH-GREN (HEMATITE-CHLORITE), WERK
FRACTURED, ASH-LAPILLI TUFF. TWO NARROW ZONES OF
PHREATO-NAEMATIC BRECLIA.

334 - 343 TRR-GREEN, STRONSLY FAACTURED, SHEARED,
SERICITE-FYROPHYLLITE ALTERED ARSH TUFF. 5OME SOFT MUY CORE.
343 - 430 REDDISH-GREEN-GREY COARSE ASH-CAPILLI TUFF, WEAK TO
HUDERATELY FRACTURED AND OFTEN HEALED BY CALCITE-2EOLITE VEINS,
ABQUT 30% OF SECTION HAS A FERVASIVE SERICITE ALTERATION
ASSOCTATED WITH BUARTI VEINS AND/OR SHEARS, .

430 - 440 R WERK SHEAR ZOME WITH STRONG SERICITE +/-
PYROFHYLLITE ALTERATIDNS. SHEARS ARRE AT LOW ANGLE TO CORE RXIS
NITH BROKEN AND DEFDRMED CARBONATE-IEGLITE VEINS,

640 - 470 MODERARTELY FRACTURED, GUARTI VEINED, MEDIUN
BREEN-BREY CORRSE ASH-FIKE LAPILLI TUF, OVERALL ALTERATION =
NOCERATE CHL-SER-MAG. SOME PATCHY BIGTITE,

670 - 819

HIGHLY QUARTZI-VEINED, BIDT-CHL-MAG (+/- SERICITE! ALTERER TUFF.
MIXEG ASH-FINE LAPILLI TEXTURES ARE SOMEWMAT MASKED BY TWE
ALTERATIONS, TWD NOTRBLE SERICITIC SHEARS, ONE AT 706’ AND THE
SECOMD AT B804, THE ROCK IS GENERALLY WEAK DUE TD THE HIBH
DEBREE OF FRAUTURING.

819 END OF HOLE,

PAGE:

5 DATE: BB/AUGS 3



LYNX Peosystems Ime PAGE: | DAVE: BB/AUG/ 3
BHF-litah Mines Ltd., Island Copper Mine
I

DRILLHBLE/TRAVERSE ¢ B_128

PROJECT IDEN @ ILC START DRTE ¢ BB/ 2779 EOMPLETION DRTE : 86/ 3/10 GEDLOGEED BY & JAF +
COLLAR NORTRING: $462.50 COLLAR EASTING : 26200,00 COLLAR ELEVATION: 1041.,70 GRID AZINUTH ; 9.00
TOTAL LENGTH ¢ }100,00 CORE/HOLE S17E @ WO

SURVEY FLAG SURVEY POINT FORESIBHT AZIMUTH YERTIEAL ANEBLE NORTHING EASTING

LOCATION (DEBREES) {DEBREES)
(00 0.0 340.00 -43.00
001 150.0 8.00 -48.00
002 300.0 3.00 -49.50
003 100.0 4,00 -52.00
064 700.0 360.00 -3.30
805 900.0 2.00 -33.30

SUNMNARY RENARKS

¢ - 160 TRICONED THROUGH BEACH DUNP AND TILL - WD CORE.

100 - 122 TILL COBBLES DF AMDESITE, BASALT, BIORITE ETC. WITH
CLAY CEMENT,

122 - 232 STRENG EFIDOTE +/- CHLORITE ALYERED ANDESITES,
PRIMARILY LAPILLI TD ASH TUFFS WITH WINOR PORPHYRITIC ANDESITE.
SEVERAL SHORT BRECCIA RUNS MAY BE PEBBLE DIKES, 2-3% ToTaL
SULFHIDES. 3
232 - 240 BRICK KED WEMATITE MATRIY LAPILLI TUFF.

240 - 338 SIMILAR TO 122 - 232, MINOR SPHALERITE NOTED -
DISGSEMINATED AND ASSOCIATED WITH ZEDLITE. LOCAL AMYBDALBIDAL
TEXTURES.

338 -392 VOLCANICLASTIC ANDESITES AS ABOVE. WEAK TO MODERATE
EPIDDTE, INCREASED SERICITE AS OCCASIONAL ENVELOPES AND WERK
MATRIX ALTERATIDN.

392 - 460 STRONG SERICITE ALTERET ANDESITE TUFFS AND
PORPHYRIES., SEVERAL WEAK CLAY ALTERED ZONES ARD/DR FAULTS.
RISSING CORE AT 460 - PROBABLY A FAULT ZONE,

460 - 491.7 HODERATE CHLORITE ALTERED ANDESITE TUFF WITH LOCAL
HEMATITE,

41,5 - 494 MODERATE YD STRONS SERICITE ALTERED
BUARTI-FELOSPAR PDRPHYRY.

494 - 325 GTRONG CLAY-SERICITE ALTERED ANDESITE TUFFS.

825 - 526 CLAY-SERICITE FAULT BRECCIA ZDNE.

326 ~ 440 FINE TD COARSE ANDESITE TUFFS AND MEINOR FLOWS WITH
NEAK CHLORITE +/- EPIDOTE ALTERATION. SHORT INTRUSIVE BRECCIA
RUNS, OCCASIONALLY WITH CHALCOPYRITE., SERICITE {+
PYROPRYLLITE?} 603-611. SEVERAL SMALL STRUCTURES.



pope—

e ensms LYNY GEOLOS PABE: 2 DATE: 88/AUG/ 3
BHF-Utah Mines Lid,. Island Lopper Bine
I

PRILLROLE/TRAVERSE : B 128 (CONTINDED)
SUMNMARY RENARKS

(-0 - §72.5 5STRONG SERICITE ALTERATION ASSOCIATED WITH MAJOR
FAULT 667.3-672.5,
672.5 - 733,53 INWTENSE SERICITE/CRLORITE/CLAY ALTERED IONT WiTH
SEVERAL SHEAR Z0NES IN CRUDDY LODKING ROCK. SHARP LONER
ALTERATION CORTACT IS LIKELY & FAULT.
733.5 - B4Z WERK-MODERATE CHLORIVE/SERICITE ALTERED ANDESITE
LAPILLT TUFFS. COMPETENT ROCK WITHDUT ¥AJOR STRUCTURES.
842 ~ 852 WEAK FAULT IONES IN ANDESITE TUFFS. NEAK SERILITE
RLTERATION & CLAY ON SHEARS.
B32 - 928
ANDESITE TUFFS WITH WEAK CHLORITE/MAGNETITE ALTERATION AND
KODERATE CARBOMATE/ZECLITE VEINING.
928 END BF HOLE



LYNX Geosyctems Inc PRBE: 1 DATE: BBJOLT/NY
BHP-Utah Mines Lid., lsiand Copper Mine
ILE

CRILLHOLE/TRAVERSE « D_129

PROJECT IDEN ¢ HC START DARTE 1 B8/ 3711 CORPLETION DATE @ B8/ 3/t4 BECLOGEED BY + GRC +
COLLAR NDRTHING: 4447.80 COLLAR ERSTING & 26111.40 COLLAR ELEVATION: 1042.18 GRIG AZIMUTH @ 9.00
TOTAL LENGTH ¢ 400.00 CORE/HOLE SIZE : NG

SURVEY FLAG SURVEY POINT FORESIBHT AZIMUTH VERTICAL ANBLE NORTHING EASTING

LOCATION (QEGREES) (BEGREES)

000 0.0 230.00 -49.00

Q01 200.0 22%,00 -48.30

802 400.0 236,00 -§9.00

F -INTERVAL- C[ORE i TYPI- BAL Tef- GRAIN FRAC- STRUCTUR-I ALTERATION MINS DRE-TYPE MINS

K L (URITS = ¥T} RECOV- X ROCK FYING NI TURES CHARACS TURE HHHHHAYH H HANY
E A ERY l TRINMT TXTXFC XA TIDSTKDIP A A A R AMINA A ANKIN
Y6 FRO2AN - 11 {1 ITHPE ) ZEML 1 2FFLDP RTKE 1 AIN RT BZ BI CY CB M6 XX PY £P 6L YY SUMNARY
K F ROCK FOREMRT YW EM2ZTX WX SRS QOQIPF T I0 STK piP KF MU CL EP HE HR PR MO SL HA
Et BUAL MEM V B LL-3 J AONH/SMLT 2 Ak RT HHHHHBHHH
Y B DESIE ASE oL REPL STRUCTUR-2 AR AR RAARARAA

SUKMARY RENAKKS

0 - 101 CASING THRGUBN BEACH & TILL

{01 - 190,35 STRONG EPIDOTE ALT’D PORPH’C ANDES WITH WK
HEMATIYE,

{30,3 - 160 MOD SER/CHL ALT*D ANDESITE WITH MINERALIZED (IINC)
BYA AT TOP,

{60 - 174 SERICITE/CLAY/HEMATITE ALTERED FAULT ZONE; SOUBE
IONE 170 - 176 15 T00 SWALL TQ REPRESENT EXD CK. FAULT,

{76 - 230 CHLORITE/EPIDOTE ALT'D ANDES TUFFS WITH WERK
SERICITE TO 210.5. 2-3 SMALL 30 CM SHRS ¥ SEVERAL 15 CN
MASSIVE IN/CU SULPH VRS,

230 - 282 WEAK CHL/EPL ALT'D RNDES PORPHYRY.

2B2 - 423 EDH

WERK EPIDCTE ALT’D ANDES LAP TUFFS WITH W SLIGHT HEK ST,
353.5 - 423 NAY REPRESENT RUDFLON DEPOSIT,



LYNX Geosysters Inc FRBE: 1 DATE; BB/OLT/LY
BHP-Utah Mines Lid., Island Lopper Mine
Itc

BRILLHOLE/TRAVERSE ¢ D_130

FROJECT IBER ¢ ILE START DATE ¢ BBS 3/th ENPLETION DRTE : 88/ 3/22 GEDLOBBED BY : GAC +
COLLAR NORTHING: 440%.40 COLLAR ERSTING 3 27097.40 £OLLAR ELEVATION: 1035.09 GRID AZINUTH ¢ €.090
TOTAL LENGIH : B14.00 CORE/HOLE STIE @ WA

SURVEY FLAG SURVEY PRINT FORESIEHT RIINUTR VERTICAL RNGLE KORTRING ERSYING

LOCATION {DEGREES) {DEGREES)

000 0.0 360.00 -43.00

o1 200,90 357,00 -44,30

002 400.0 338.00 -43.00

003 600.0 356,00 -46,00

004 800.0 333,00 -47.00

F -ITHTERVAL- CORE i TYF1- GAL TEX- GRAIN FRAC- STRUCTUR-1 ALTERATION MING ORE-TYFE KINS

£ L (UNITS = F1) RECOV- M ROCK FYINE MIN TURES CHARACS TURE HHHHAHAYR H K ANY
E A ERY I T BT TH TEFC AN TIDSIKDIP & A A A AKINA A A NN
¥ 6 FRON - 10 (%) TIYPE t 20 1 2FFCP ®TK 1 RIM RT Q7 BI CY CB M6 XX PY CP 6L YY SUMMARY
K F ROCx FORENRYT QM2 VX TXSRSODBIPF 11D §TK DIF KF WU CL EP WE HA PR HD SL HA
£ L BUAL MEM V HLE-3 3 A0KH/SM L 2 RINRT HEHHHHHEH
Y 6 DESI6 ABE CoL RbPC STRUCTYR-2 AAAAARAERA

SUNMNARY REMARKS

0 - 101.5 DUWP WATERIAL & TILL - ND EORE.

10{.5 - 343 ASSORTED VOLCANICLASTIC TUFFS VARYING FROM ASH 10
CSE LAPILLE TEXTURE. MODERATE TO STRONG EPIDOTE ALT'M
THROUBROUT. HEMATITE STAINING IS COMMON WITH STRONB HENATITE
IN FURPLE SECTIONS 224-22%, 233-254, 325.3-347. NO NAJOR
STRUCTURES & SERICITE ALTERATIDK 15 SPORADIC & WEAK.

343 - 520 ANDESITIC TUFFS % PORPHYRIES WITH GEMERALLY
MEAK-RODERATE CHLORITE +/- EPIDOTE ALTERATION. SERICITE ALT'N
ENVELOPES ARE NEAK BUT PRESENT, AND INCRERSE WITH DEPTH,
PYROPHYLLITE/DUNDRTIERITE GECURS AT 406 - 408.3,

620 - 733.9 GERERALLY LAPILLT TUFFS WITH NOD-STRONS SERICITE
ALTERATION OCCHERING AS ENVELOPES ON FRACTURES & VEINLETS,
SERICITE OVERPRINTS A PERV MOD-STR CHL ALTERATION OF THE TUFFS,
MINDK CLAY #T°0 STRUCTURES 9 6B4 - £97.

735.3 ~ 740 CRUSHED, CLAY ALI’D BXA IONKE WITH MDDERATE
SERICITE & FOSSIBLE PYRDPHYLLITE APPEARS TO BE A FAULT,
POSGIBLY REFERTING THE BVERLYING SECTION,

740 - 814 EDH

CHLORITE/WABGNETITE & WEAK SERICITE ALTERED SECTION OF COARSE
LAPILLT TUFFS AKD MINOR PDRPHYRIES. 0 MAJOR STRUCTURES.



LYNY Geosystess Inc PAGE: 1 DRTE: BB/DLY/i]
BHP-Utak Mines Ltd., lsland Copper Mine
e

DRILLMOLE/TRAVERSE : D_i31

PRAJEET IDER : ILC START DATE 1 B8/ 3723 EQNPLETION DATE : 88/ 3430 BEDLOGRED BY : BAL +
EOLLAR NORTHING: 4374.40 COLLAR EASTING : 267:4.90 COLLAR ELEVATION: 1036.00 BRID AZIMUTH : 9.00
TOTAL LENSTH @ 309.00 CORE/HOLE GHIE : N

SURVEY FLAG SURVEY POINT FORESTEHT Al IMUTH VERTICAL ARGLE NORTHING EASTING

LOCATION {DEBREES) (DEBREES)
600 0.0 230.00 -45.00
001 250.0 231,00 -46.30
F -INTERVAL- CORE i TYPI- BAL TEX- GRAIN FRAC- STRUETUR-1 RLTERATION MINS ORE-TYPE NINS

K L {UNITS = FT) RECOV- M ROCX FYING MIN TURES CHARACS TURE HHHHHANYH K HANY
E A ERY ! THTHMAT TX TXFE X A TIRSIKDBIP A A R A AMINA A ANIN
¥ 6 FRON - 71 (X1 TTYPE § 2@ t 2FFCP ®#TK 1 RIN RT B2 BI CY CB NB XX PY LP BL YY SUNMARY
K ¥ _ ROCK FORERRT TRAM2 TX XSRS ODIPF 7 1D STK DIP KF WU CL EP HE Ha PR MO SL HA
E L QUAL  HEM V B tL-3 3 4ODNH/SALT 2 AIM BT # HHHHHHH
Y6 BESIE AGE cot REPC STRUCTUR-2 B A AR ARAAR

SUMNKARY REMARRKS

0 - 110.3 TRICONED/CRSED THROUGH BEACH OUMP & TILL.

110,3 = 133.3 SLIBHTLY MEMATETIC, CHLORITE/SERICITE ALT'D LAP
TUFF COKPRISED OF PORPHYRITIC ANDES CLASTS. WEAK EPIDOTE
ALTERRTIOR.

£33.3 - 239 CHLORITE-EPIDOTE ALTEREQ AMDESITE PORPHYRY WITH
SOME SECTIONS BRECCIATED. LOCAL WEAK HEMATETE STRINS. MINOR
SERILITE ALTERATIDR FAYLT €7} BRECCIA IOME 1B2 - iB%.

SYRONG SERICITE ALYERED BRECCIA {TUFF?) ASSOCIATED NITH NARROW
FAULYS @ 239 AND 247,

249 - 277 INTENSE HEMATITE ALTERED FRIABLE FG6 ANDES (?) ASH
S12¢ TUFF (23 WITH SHORY RUM OF HEMATITE/CMLORITE ALT'D LRPILLI
TUFF.

27 - 298 AWDESITE LAPILLL TUFF. WEAK CHLDRITE ALT'N & KIKOR
EFIDOTE AND HEMARTITE PRESENT.

298 - 309 EDH

PROBABLE FAULT. CLAY/CHLORITE/BOUSE TO 304, ENTIRE SECTION
SMASHED 70 BITS, 201 RECOVERY, BAD DRILLING.



et LYNK Geosysteas Inc (- ( PABE: { DATE: 88/AUB/ 3
* BHP-Utah Mines Ltd., Island Copper Nine
I

DRILLKOLE/YRAVERSE @ D_132

PROJECT IDEN ¢ ILC STARY DATE ¢ 88/ TG COMPLETION DATE : 88/ 2720 BEBLOBGED BY : GAC +
COLLAR NORTHING: €469.40 COLLAR ERSTING & 26763.00 COLLAR ELEVATION: 1035,30 BRID RIIMUTH 3 0.00
TOTAL LENGTH : 943.00 CORE/HOLE SIZE & NA

SURVEY FLAS SURVEY PDINT FORESIGHT AZIRUTH VERTICAL ANGLE NORTHING EASTING

LOCATION {DEGREES) {DEGREES)
000 9.0 33.00 ~45.00
06! 100,90 33.00 -456.00
002 300.0 32.00 -48.00
003 500.0 32.00 ~50.00
004 700.0 61.00 ~51,00
003 200.0 33.30 -31.00

SUANARY RERARKS

0 - B3 CASING THROUSH REACM DUMP AND TILL - NI CORE
85 - 290 STRONG YO VERY STRONG TPIDUTE ALIERED ANDESITE TUFFS.
DOMINANTLY LAPILLE KITH SBME ASH AND INCLUDING MINOR
PORFHYRITIC FLONS AND CLASTS, 2-3% PYRITE NITH OCCASIONAL
DISSEMINATED #MD/OR VEINLET SPHALERITE, FIRM COMPETEMY CORE
W1THOUT SIENIFICANT STRUCTURES.
290 - 390 ANDESITE VOLCANICLASTICS AND RIROR PORPHYRY WITH ASH
AMD LAPTLLY SIZE UNITS. WEAK TD MODERATE EPIPOTE/CHLORITE
ALTERATION WITH NUNERQUS &-18"GREY SERICITIC ZONES OFTEN
ASSOCEIATED WITH WEAK SLIPS OR CLAY SEAMS, {-2% PYRITE
DISEEMINATIONS AND FRACTURE FILLINGS.
NB: SCATTERED THROUGH THE WOLE ARE SEVERAL IMYRUSIVE BRECCIA
SECTIONS IN LENGTHS FROM 2 CM TO & M WITH WAJORITY RBOUT 2 M.
THESE CONSIST OF SUBANBULAR TO SUBRDUNRED FRAGMENTS OF ASSDRIED
TEXTURE AND ALTERATIONS OF ANDESITE, BUART2 FELDSPAR PDRPRYRY
AN OECASIONALLY QY OR @72 VEIN FRAGMENTS UP 10 10-15 CM BYT
MOSTLY 1-2 CM SET IN A PYRITIC CHLORITIZED MATRIX, THESE ARE
FOUND AT 330-342, 403-409, #34-472, 632-433, 703-704.
390 - G0B PREDONINANTLY CHLORITE OR CHULORITE/SERICITE ALTERED
ANDESITE TUFFS, MAINLY 3-20 MM SIZE LAPILLI WITH 10-20% LITHIC
Of FIKE ASH., MODERATE SER{CITE ALTERATION IS ASSOCIATED WITH
KEAK STRUCTURES AND INTRUSIVE BRECCIAS DESCRIBED BELOM. 2%
DISOERINATED AND VEIMLET PYRITE ANE MINOR ZINC (21 OVER 1 FT 2
392-393). FAULT AT 429.5-433.
508 -635 ANDESITE tAPILLI TUFFS WITH 701 DF SECTION STRDNGLY
SERICITE ALTERED WITH PATCHY PYROPKYLLITE AND RARE DUMORTIERITE
10 530. CLAY ALTERED POSSINLE FAULTS AT 36B-3i2, 547.5-~551.
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BHP-Utah Mines Ltd., Island Copper Mine
I

DRILLBOLE/TRAVERSE : D 132 (COMVINUED)
SUNRKRARY REMARKS

THE REMAIRNING 30% OF SECTION IS MOGERATE TO STRONG SERICITE
CHLORITE ALYERED COARSE LAPILLI TUFFS. SULPHIDES ARE MINOR
LIMITED TO THE CHLORITIC ELASTS AND OCCASIDNAL FRACTURE IN THE
SERICITIIED ZOMES,

633 - 702 VERY WELL DEVELDFED AMDESITE LAPILLI TUFFS WITH DARK
CHLORITE +/- PYRITE ALTERED CLASTS IN MED-GREY WATRIY. WEAK
IEQLITES AND LOCAL SERICITE ENVELOPES,

T2 ~ 715 STROMG SERICITE AND POSSIBLE PYRGPHYLLITE IN A
FRACTURED IONE - FAULY 2

713 - B%7 NODERATE CHLORITE/MAGNETITE ALTERED ANDESITE LAFILLY
TUFFS CUT AT IRREGULAR INTERVALS (15 - 30 FT) BY SERICITE
ALTERATION TONES OFTEN WITH CLAY AND/OR GOUSE, ALTERATION ZDNE
i-3 FT TRICK AND ARE VERY WEAK If NOF ACTUAL FAULTS.

849 - 943 NMODERATE TD STRONG MAGNETITE/CHLORITE ALTERED
ANDESITE TUFFS AND SOME PORPHYRIES. LESS MAGNETIIE IN LOMER
PORTION WEAK STRUCTURES AT B96-900, 918-922. 1 F1. BRECLIA
DIKE AT 334,

943 END OF HOLE

PHBE:

2 DRTE: BB/AUG/ 3
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Appendix B



GEULOG CODES /0t
. - $Lcaks | .
CEOLOG COOES /8" "ECALE: LIGHTNESS  (.cary cy 14 BM-SCME  Pitocgds . ld {ina
. DARKEST 0 PRESH, n):mr ROCX '
By cesnd cot Lias, g, VERY DARK 1 A, MINOR >AND/OR SCAT.
ROCK_COD. Preard  Cot 247 TYPIFYING HINERALS :' t: 7 Rt DARE TO YEAY DARX 2 WACROVEINS AND VEINS
. T 3 DARK 3 VEINS, SPOTS OR FATCHEZS
ALTH ALTERED ROCK - LITH. UNCENTAIN :x :-:::?;:‘l, PR DOLOMITE : e 3 VEING, ANDIOR OCens NS .
ArL Antecs ke 1 T 5 MEDTUM ) VEINS, AND/GR ABUNDANT %w.
BRAX BAECCIA 1 UNDIFFZRENTIATED a1 MIOTITE s nzotm : 7 OR D LEES THan e T
ps0 AUDESITE TO DASALT DiRZ 0 ShioamaTe 7 LIGwT 7 P ORDEQUAL T0 <, & AND
VAP BONANIn mozsr;: :Rn:gg: E'Ir' gmun 8 LIGNT TO VERY LIGET [ P OR D GREATER THAN <, &
BVAP BONANIA ANDESI RD, ¥ .8 z
BVAC DONANZA AGGLOMERATES N BT :’: :!um“ S * :rgmszméF rm;u"g: PILL
BVAR BONANZA ANDESITE LNDIPF. z mig [£3] hoviNe
BvAT BONANZA ANDESITE TufP € COATINGS & ENCRUSTATIONS
ccgﬁ" ggf,;:g,,‘:;f" ROCR. WO CORE ;: :ﬁs:mu-mw::;;:u““m FORMATION (-card o Li-22 ) DISSEMLNATIONS, BCAT. CRY
R LONE! E  ENVELOPES
gacg gg:g:ggg gg:?uzh? ﬂ‘unmw 2 6633::? v BOWANTA VOLCANICS -~ TUFFS/PLOW r PRAGMEWTS {EC: SULPAIDEZ PRACS)
RS - .
FARKUTSEN FORK) RAKALT & SRD K STOCKWORK
FavL TauLT foouct oNe 1 rr.) S SyrsowITE P PARSORS RATIOMNS SEOS & VOLCS L LAMINATIONS/BEDOING
INAYX INTRUSIVE BRECCIA -~ UHDIPY, CY  GYes - FonaaTRG PopoNH: 808 - . AT
ISDR ISLAND INTRUSIVES DIORITE HBD  MORNBLENDE voLC. 4 PATCRES, AS IN QUILTS
1SGD ISLAND INTRUSIVES GRADIORITE IF  INTRUSIVE PRAGMENTS 0 EATOMES.
1500 ISLAND INTRUSIVES QUARTZ DIORI L2 LhumoNTITE T STAININGS, AS IN TARNISH
15QM ISLAND INTRUSIVES QUARTZ MONEO nC mn:n BE Paed Leorh W30, 3728 v e
EMBA KARMUTSER VOLCANICS = UNDIPP. :ﬁ m;‘:‘rosg: rexry x K AND/OR §. X AND/OR L
wmLs KARMUTSEN LIMESTONE MATED/ BEDORD
MARD MARALE; CRYSTALLINE LIMEETUNE M8  SERICITE ;: BLICKEMSIDKS T MARSIVE, LANI
MATR MATRIX DESCRIPTION HMI  HAPIC PHEWOCRYSTS . NICROVEINED
HISK MISSING CORE (CORE WOT AVAILAALE) :; :::g:lg:uu ff aovEINED
OVER OVERBURDEN _
poLS PARSONS BAY LIMESTOWE QF  QUARTE FRAGHENT AN APHANITIC noo : I Iy ]
T ARTZ AP APLITIC Pl cmeds | o, 34, g ne
PBSD PARSONS BAY SEQIRENTS e ou ! ARGILIACROUS ' A Al
¥BTP PARSONS BAY TUFF nr ROCE PRACHMENT v BEDDED - 3 to 1 -t
pavs PAUSORS BAY VOLS, AND/OR SEDA. TC TALC 0 Freatn ‘ ool
PPAN BONANIA ANDESITE PORPKYRY VP VOLCANIC PRAGMENTA . : at2n i 2 "S5
PPOR QUARTZ DIORITE TO DIOAITE PORP. X1l  PHARCITE pa cumn.m jor . Iy 5 w(s.
PPrI FELDSPAR PORPHYRY DYRE c :g 3: gg ot SOSTIC o;ow 0%
PPGD GRANDIQRITE PORPEYRY DYKE - - . .
PEHB RORNBLENDE PORPHYRY X4  SOPT CRY GYPSUM (1) 2 mgmm . TRAME = 02
PrOF UQUARTI~PELDSPAR FORPAYRY DYKE X$  BRN CHLOMITE (7} FOLEanAL / PRESENT: ESTIMATRE INPOSSIALE
PROM QUARTT MONIONITE PORPNYRY DYRR X6 BRN BIOTITE (2} R r': phepii i o WIL, ABSEWT
QALS QUATSINC LIKESTOME X7 SOFT BE HYDROCARE {7} 4 CAADED BRLDIME 1 T w0 15
oTIVv QUARTL VEIN X8 GRN CALC-SILICATE a’a Chaozn 2 15 to 23
RSCD RUPERT STUCK GRANDIORITE i IROLITR 0 CRACKLED 1 2% o <358
RSO RUPERT STUCK QUARTEI MOMIOMITE by LANIBATED 4 A toCud
EAND SAND {ASSOCIATED WITE FAULT) ir CiTAIC TOPF s 45 to %S
SEAR SEARAIFIED/ ALTERED X AASSIVE [ ] 535 to €65
STKR CASING ABOVE GROUWD MYLOMITIC 7 63 to 7%
TILL GLACIAL TILL HY ] 75 o <85
3 PORPNYRITIC TEXTURE - VAGUR ’ 15 to <39
e TORPHYROBLASTIC 7 PoSSIBLY PREsewt
. 1
STRUCTURE 1D ENTRIES (S1D} P.‘:L.g-h ROCK QUALITY L-casd <ot 26-3 Pr PATCNY x ESSEWTIALLY 100%
- RA ASYHMETRICAL
& KICROVEINED AC  AGGLONERATE: RDD FRASE > 64 MO v SHEARED
80 BEDDING 25 ﬁ:x:ux.?;ur:rm vt pyg. su SUBNEDRAL
B BANDING TRAGE & ~ sv STOCKWORK, ccmed ol P
¢/ CORTACT " ovoloere mh. WX rmoslecm 4 TUPFACEOUS (VAGUE/77) EVIBOENT  L-car
F PFAULT VB VOLCAMIC BR: AMG PRACED &4 ) ur UNITORM TEXTURE N CRLOAITE-EPI
ro FOLIATION XL  CATSTAL TUFP: FRAGS & CRYSTALS | v VEINED 1 cumzﬂ-mc.nmnxn
PL FAULT - COUGE X1 FT TRICK y vG VUCGTY A BIOTITE-CHLORITE
EY; SHEAR LOME vV VEINED 4 MAGHETI1E-QUARTS
SH SHEAR
- heeard o s PYROPKYLLITE
s P ECALE: x Rt §  BEAICITE
v/ MISC. VLN A oney I-OCME  Leeard  col 40 7 SERICITE-CHLOMITE
VA QUARTLE PYRI
I ; sum Sy S, P,
i N CAAY 5 5 2 3 VERY LIGHTLY FRACTURED
i ":G""“c Ty (LaT) SO s 3 & LIGHTLY FRACTURED
bl < O3 YRITE VEIK ’ 2D op 4 10 FAIRLY LIGHTLY FRACTURED MI-SCALE L.tardt ol M4
hirf CALCITE VEIN n y OF T s 15 MODERATELY FRACTURED -
s bkl ; ::'on 6 21 PAIRLY WELL FRACTURED [ FRESH
:; ﬁii,‘:' 35:;;: W wWHITE 7 2§ WELL PRACTURED 1 cnm:.)::n - zno:rr:n
: ] 16 VERY WELL FRACTURLD 2 CHLORXTE - MACH
ﬁ 32?:1 ‘,’;‘;‘gﬁﬂiﬁﬂ ) 45 BXTREMELY WELL FRACTURED 3 RIOTITE = CHLORITE
v LtEOLITE VEIN x $5+ AMATTEMRD ; mnmgitx.:z;nm'
€ SERICITE
M 7 SERICITE CHLOMITE
THE ABOVE ARE THE MAIN CODES USED IN THE GEOLOG CODING SYSTEM. H Jralcr
1 BILICIC { >90% QUANTE)
s ILICIFIED




RMR IS DETERMINED ACCORDING TO THE FCOLLOWING TABLE:

PARAMETER RAHGES OF VALUELS
Pownl-load For th low range
Suengn .- 10 MPa 24 MPa 1-2 0P - wnisal compiey
of rangih wals sive (a3l 15 pralatied
avnct toch | Uranial R4 %) 3 A <) Mva
COMprasseve . . .

materiad suength 100 . 250 uifs S0 - 100 MPy 3 - 30 wPa T urs ls s4 51 s2 St

Ranng x7 n 19 17 15 wie j2[1lao

Ilasdled Drill core quatity RQD 75% - 90N 50 - YA 25% - S0% < 5%
Ravng 17 13 [ ) 3
I landicd spaciag of discontisuitics o&-2m 200 - 800 mm 80 - 200 rvm <82 mm
Raung 13 10 [ 3
Rock » Rl Rock > Rl Reck 2 R1 Rock « Ity
Shhantided surisces Soh gouge >Sl;un vk
Vary rough wrfeces oA
Siightly sowgh surfaces | Silghtly sough surfeces . CR
Cononmon of ghhcontinuities '::; mm’ Saparslion « } mm Swpatation «. 1 mm Gouge < 3 mm thwcx Separaion > 3 mm
Uneesingrag wsll roch | SHGNUY weeihered weinn) Highiy wesiherso wails | Separaiion 1-5 mm ConLnous
Conlmnmuous
Asting 5 ] 10
TABLE 2

S R K GEOMECHANICS

CLASSTFICATION CF ROCK MASSES ( SRMR )
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