
I

L

n
L

ARIS SUMMARY SHEET

rDistrict Geologist Smithers
Cd

Off Confidential 89 05 24

rfSSESSMENT
UPROPERTY

LOCATION

n

REPORT 17680 MINING DIVISION Omineca

Dev
LAT 54 09 00
UTM 09 6003617
NTS 093L01E

LONG 126 12 00
682861

CAMP

OCLAIM S

OPERATOR S

OAUTHOR
S

iRE PORT YEAR

COMMODITIES

SEARCHED FOR Gold Silver Copper Zinc

OGEOLOGICALSUMMARY The main part of the property is underlain by Cretaceous Goosly
Lake tuffs and flows of felsic to intermediate composition similar to

those hosting the Equity Silver silver copper gold deposit The rocks

have been altered and mineralized with pyrite pyrrhotite arseno

pyrite and minor amounts of silver copper gold and zinc

041 New Nadina Equity Area

GO 2 Dev 1 4

Westview Res

Garagan T

1988 131 Pages

o
WORK

DDONE
I
J

Drilling
DIAD 652 6 m 4 hole s NQ
PETR 33 sample s

SAMP 350 sample s AU AG AS CU ZN SB

SOIL 260 sample s ME

Map s 3 Scale s 1 5000

02291 02906
RELATED

DREPORTS

o

n

o
n
U

o

n

IJ



II
l J lOG NO 222 RD I

ACTION e rcct lvedrepcr1haJr0Wl
Ii

U

o
o

o

o

o
o

FILE NO

REPORT ON TIlE 1987
EXPLORATION ACTIVITIES

on the
DEV PROJECT GOOSLY LAKE AREA B C

Omlneca Mining District

n
Location 1 Goosly Lake Burns Lake Area B C

2 NTS 93 LlIE
3 Latitude 540 10 N

Longitude 1260 12 Wo

o

o

o
o

o

I
lKRMINE RESOURCES LTD no STVIEW RESOUR

1
1000 609 West Hastings Street

lCE

Vancouver B C V6B 4W4

By
TCM GARAGAN B Sc FGAC

AURlM GEOLOGICAL ONSULTANfS INC
604 675 West Hastings Street

Vancouver B C V6B 4W3
n
u February 9 1988

o

o FI LM ED

nII
cd

AURUM GEOLOGICAL CONSULTANTS INC

0
CO
o

1

tnO
tl

we
lIIn

It
lf1
r
pf

t5
till



i

o

o

o

o
nL

SlMkRY

nI

The DEV property consIstIng of 10 claIms totallIng 196

units Is located 45 kilometers southeast of Houston B C and Is
accessible by road The claims are approximately 5 kilometers
east of the Equity silver copper deposit

Exploration In 1986 and 1987 consisted of geological
mapping soil geochemical sampling IP surveying and diamond

drilling totalling 652 6 meters The central part of the claims
are underlain by propylitlzed and quartz sericite altered
Cretaceous Goosly Lake tuffs and flows similar to those hosting
the adjacent Equity silver copper deposit The property Is
overlain by a thin but extensive veneer of glacial till which Is

derived from the northeast Soil samplIng till on the west

central part of the claims has partly defined an area 2 7
kilometers long by 600 meters wide of coincident silver and

copper anomalies The source of the anomaly Is Interpreted to be
near the north eastslde of the anomaly The zone consists of 2

parallel northwest trending anomalIes contaIning values up to 9 6

ppm silver and 1873 ppm copper In addition two consecutive
soil samples collected on the south central part of the anomaly
contain anomalous gold values of 40 and 490 ppb Two IP
anomalies chargeablllty highs resistivity lows are associated
with the geochemical anomalies Four diamond drill holes NQ
drilled In this area Intersected moderately to strongly al tered
quartz serlclte pyrlte and chlorite calcite pyrite volcanic

rocks with up to 15 average 5 7 disseminated and fracture
controlled pyrite and pyrrhotite with minor to trace sphalerite
chalcopyrite arsenopyrite galena molybdenite and tetrahed
rite Geochemical values within the holes are low with the best
results occurring In DEV 87 4 Values In this hole are slightly
anomalous in silver 3 4 ppm over 1 5 m arsenic 6236 ppm over

0 5 m and antimony 106 ppm over 0 5 mI
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Despite the low geochemIcal results In the diamond drill
holes the alteration and sulphide distribution In the drill
holes and surface exposures suggest the presence of a major
hydrothermal system similar to Equity s The geochemical and geo
physical results Indicate the presence of a sulphide system with
anomalous copper and silver values Much more exploration Is
therefore warranted on this property and a program of diamond

drilling further geochemical sampling and geophysics is recom

mended for the 1988 season A minimum program of 2500 meters is
recommended at an estimated total cost of 300 000
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This report was prepared at the request of Rick Barclay of
Normlne Resources Ltd and Westvlew Resources Ltd and describes
the exploration carried out on the DEV property during September
1987 The exploration consisted of geochemical sampling
geological mapping IP surveying and diamond drilling The
results of the IP survey are only briefly summarized in this
report
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LOCATION and ACCESS

The DEV property Is located Immediately west of Allin creek
10 kilometers east of Goosly Lake and 40 kilometers southeast of
Houston B C Figure I The Equity silver copper deposit Is
I 0cat ed 5 k i I orne ter s tothe we s tand the c I a 1m s b 0 rde r 0 n

Equity s ground

Access to the property Is via a 45 kilometer long logging
road from the Decker Lake Forest Products Mill which Is located
16 kilometers northwest of Burns Lake along Highway 16 fIgure
I Alternate access Is via 19 kilometers of logging roads some

In poor condition from the Equity mlneslte

CLIMATE TOPOGRAPHY and VEGETATION

o The climate Is typical of central British Columbia with
temperatures averaging 13 C In the summer and 12 C In the
winter The area receives 51 em of precipitation annually most

of which fall s during the winter Wetherell 1979o

o
The property is located near the west side of the Nechako

plateau which is characterized by low relief and small rounded
hills The claims are located immediately west of Allin creek on

the east side of a 1600 meter high rounded hill An east west

tributary of Allin creek bisects the claims and the southern end

of Foxy Creek bisects the northern most claims The creeks flow
throughout much of the year Elevations on the property vary
between 1125 meters In the swampy areas of Allin and Foxy creeks
to approximately 1500 meters at the western edge of the property

o

o

o
The property is covered by harvestable fir spruce and pine

forests with some poplar There Is very little underbrush
developed on most of the property A 2 square kilometer area has
been cut near the DEV I and GO 2 claim boundrles
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CLAIM STATUS

o
The DEV property consists of 10 contiguous unsurveyed

Inineral claims totalling 196 units The claims are staked on the

eas tern boundary of the Equl ty Silver Ltd property wi th some

overstaking The property is located in 93 L 1E of the Omineca

Mining Division The claim data are summarized below and the
claim distribution Is given In Figure 2Ii

l
Claim Name of Units Record Expiry Date
DEV 1 16 7018 5 May 21 1990

DEV 2 20 7019 5 May 21 1990

DEV 3 20 7020 5 May 21 1990
DEV 4 20 7021 5 May 21 1990
GO 1 20 805311 November 3 1988
GO 2 20 8054 11 November 3 1990
G03 20 8102 12 December 8 1989
G04 20 9058 iO October 21 1988
GO 5 20 9059 10 October 21 1988
GO 6 20 9060 10 October 21 1988

o

o
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o

The claims are held under option by Normlne Resources Ltd
of Vancouver from Kengold Mines Ltd of Smithers B C Normlne

may earn a 100 Interest in the property by paying 10 000 cash
a t the t Ime 0 f s I g n i ng and 1 00 000 s haresin 2 5 000 s hare

increments or equivalent cash to Kengold The last share

payment Is made at the commencement of production Kengold
retains a 2 5 net smelter return on ail commercial production
Westvlew Resources Ltd of Vancouver has earned 49 of Normine s

interest by spending 150 000 on the property prior to the end
of 1987 Normlne remains the operator

HI STOOY

1
U

The DEV ciaims were first staked in 1968 by Siiver Standard
Mines and Dorita Silver Mines joint venture foliowing the

discovery of the Equity Sliver copper deposit by Kennco Explor
ation Ltd In 1967 Kahiert i987 The Equity deposit was found

using soil geochemical sampling and prospecting to follow up
regional copper zinc and fluorine stream sediment anomalies
Wetherell 1979 and 0 08 antimony Church 1985 Production

on the Equity deposit commenced in April 1980 with combined
reserves of 27 4 million tonnes grading 105 6 g t silver 0 95

g t gold and 0 38 copper

Exploration by Sliver Standard and Dorita consisted of line

cutting soil geochemical sampling and geophysical surveys The
soil samples were analysed for silver copper lead and zinc and
several low order copper and sliver geochemical anomalies were

defined Frequency domain IP and resistivity surveys were carrl

o

o

o

o

o
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ed out and several metal factor IP anomalies were Interpreted
Several short diamond drill holes were completed but the results
were not publicized Kahlert 1985

o

o

In 1964 the DEV claims were staked by Sumnlt 011 Ltd over
the southern half of the existing property Delbrook Mines Ltd
farmed Into the property In 1970 Soil geochemical sampling and
magnet Ic surveys were carried out by both companies Al though
low order silver and copper anomalies were found no further

exploration was carried out and the ground was allowed to lapse

The existing DEV I to 4 and GO I to 3 claims were staked by
Kengold Mines Ltd In 1986 and subsequently optioned to Normlne
Resources Ltd Westvlew Resources Ltd earned a 49 Interest In
the property by spending 150 000 on exploration In 1986 and

1987 Ex P lora t Ion I n I 986 con s 1st e d 0 f g rid est a b 1 I s hme nt

limited soil geochemical sampling and IP and magnetic surveys
Coincident copper silver soli geochemical and IP anomalies were

defined and followed up during the 1987 season this report
The GO 4 6 claims were also staked during the 1987 season

n

o

REGIONAL GEOLOGY

r
LJ

The DEV property Is situated In the Goosly Lake area of the
Intermontane Tectonic Belt 120 kilometers southeast of the
Skeena Arch The area Is underlain by Lower Jurassic to

Cretaceous volcanics and sediments which are unconformably
overlain by Eocene to Miocene plateau basalts and andesite flows
Upper Juras sic to Miocene Int rus Ions are pres en t throughou t the

region The regional geology has been described by Cyr et al
1984 Carter 1981 and Church 1984o

o

o

The Equity silver copper deposits and the DEV property occur
In a window of Cretaceous volcanic and sedimentary rocks within
Tertiary plateau basalt and andesite flows The Cretaceous rocks

termed Goosly Sequence have been correlated to the Kasalka
Group by Cyr et al 1984 and to the Skeena Group by Church

1984 The Goosly sequence Is comprised of four distinct north
east striking westward dipping volcanic and sedimentary units

The lowermost unit consists of polymictic conglomerates
sandstones siltstones and cherty argillites These are overlain
by the pyroclastic unit which consists of lapllll and ash tuffs

very fine grained version called dust tuff The Pyroclastic
unit is overlain by the Sedimentary Volcanic division which Is

compr lsed of volcanic conglomerates sandstones tuffs and chert
pebble conglomerates The uppermost unit In the Goosly sequence
consists of andesite and dacite flows The Goosly sequence Is

altered to varying degrees throughout and hosts the Equity silver

copper deposit

o

o
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o
The Goosly sequence Is Intruded by an Eocene multlphase

gabbro monzonite plug which Is located half way between the

Equity deposit and the DEV property The Intrusion Is

characterized by coarse bladed plagioclase feldspar pheno
crysts Tertiary quartz latlte fine grained andesite and

trachyandeslte dykes related to the overlying volcanics cut the

Goosly sequence and mineralization
o

o

o
o

o

o

Eocene trachyandeslte and andesite flows of the Goosly Lake
Volcanics unconformably overlie the Goosly sequence The gabbro
monzonite plug Is thought to represent a feeder to these flows
Flat lying amygdaloldal and massive basalt and andesite flows of
the Eocene to Oligocene Buck Creek Volcanics unconformably
overlie the Goosly Lake Volcanics and form caps to hills

throughout the area

The Equity deposit occurs mainly within the Pyroclastic unit
ofthe Go 0 sly s e que n c e I tis C omp r I sed 0 fat I e a s t 3
mineralized zones over 3 kilometers of strike length The three
zones cons 1st 0 f the Sou th Ta II 90010 by up to 7010 Ma I n 70010
by up to 9010 and the Waterline 200m by up to 12m zones At

present the open plttable part of the South Tall zone has been
mined out and the Main zone Is being mined by open pit methods
The Waterline zone Is considered subeconomlc Combined original
reserves In the South Tall and Main zones were 27 4 mllllon
tonnes grading 105 6 grams per tonne silver 0 95 grams per tonne

gold 0 38 copper and 0 08 antimony Church 1985

o

o

o

The mineralization occurs as disseminations and In shear
breccia and crackle zones which grade locally Into lenses of
massive sulphides and sulphosalts The prominent sulphide and

sulphosalts are chalcopyrite tetrahedrlte pyrite arsenopyrite
sphalerite and galena Large areas of quartz sericite alumlno
silicate boro sillcate and phosphate alteration assemblages are

associated wi th the minerall zat Ion Most authors agree Cyr et
ai 1984 Church 1985 and Wetherell 1979 that the
mineralization Is hydrothermal In origin and Is related to the

gabbro monzonite stock A few also suggest a possible
volcanogenic origin Kahlert 1987 and Ney et ai 1972

o

o
1L

PROPERlY GEOLOGY

o
Very little outcrop occurs on the property The only

exposures are along Allin creek and along roadcuts at the south
end of the claims Some outcrop Is exposed In two trenches

completed by Equity Silver approx 24N12W Figure 3 and In a

small sump dug for the diamond drill program approx 22N 4 50Wi
Figure 3 The rest of the property Is covered with forest and a

thin but extensive veneer of glacial till The maximum thick
ness of the till appears to be 10 meters DEV 87 3 but averages

o

o
o

o
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1 5 meters throughout the property According to Ney et al

1972 the tIll Is derIved from the northeast The drllllng of
four diamond drill holes NQ totalling 652 6 meters has
significantly Improved the geological understanding of the

property The outcrop locations are given In Figure 3 and the
drill sections are shown In Figures 5 to 8 The diamond drill
logs are In Appendix A and thin section descriptions from drill

core and surface showings are In Appendix C The drill logs are

summarized In Table 1

o

Outcrop In the east west tributary of Allin creek and within
the trenches and sump consist of altered andesite and dacite
tuffs and flows of the Cretaceous Goosly sequence Equity Mine

sequence Outcrops In the creek are cut by northwest trending
steeply eastward dipping andesite and dacite dykes

All four drill holes Intersected Cretaceous Interlayered
and e sit e d a c I tean d I a t It e f I ows tu f f sand I a p I I I I tu f f s

similar to those found In surface exposures The units are cut

by narrow unaltered dacite and andesite dykes similar to those
found In Allin creek Feldspar megacrystlc monzonl te dykes are

found In DEV 87 1 2 and at the bottom of 87 4 These dykes are

probably related to the Tertiary Gabbro Monzonite plug found

Immediately east of the Equity silver copper deposit The dykes
found In 87 1 2 are probably part of the same dyke Indicating a

northwest strike to the dykes Shallow core axis Intersections
Indicate a near vertical dip to the volcanics and dykes Further

drilling from the opposite direction would confirm this

o

o

o

o

o

o
o

o

o
o

o

o

Outcrops on the southern part of the property consist of
flat lying moderately dipping amygdaloldal basalts and basaltic
andesite flows and breccias There are some Interlayered trachy
andesite flows These units are probably equivalent to the
Eocene Goosly Lake Volcanics

ALTERATION AND MINERALIZATION

The Cretaceous volcanics exposed in Allin creek the
trenches and intersected In the diamond drill holes are

moderately to strongly altered throughout The alteration occurs

over an area of at least 500 meters by 850 meters with the east

north and south margins undefined The alteration decreases near

the bottom of DEV 87 1 2 and 4 pOSSibly marking the western

margin of the zone Mineralization within the altered zone

consists of disseminated fracture controlled and replacement
sulphides occurring In up to 15 average 5 7 of the rocks
Detailed descriptions of the alteration minerals and mineraliza
tion is given In the drill logs and in the thin section descrip
tions and Is only summarized here

7
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The prominent alteration types are calcite chlorite pyrite
propylltlcl and quartz sericite pyrite alteration These two

alteration types often occur together Epidote Is often present
In areas of strong propylltlc alteration Secondary potassium
feldspar tourmaline sphene and an unidentified bright green
clay are also common alteration minerals The alteration occurs
as patches as clots and along mlcrofractures Pervasive
al terat Ion occurs locally The patchy a 1 terat Ion I s the mos t
common possibly reflecting the textural variation In the rocks

feldspar phenocrysts and clasts are usually preferentially
altered mainly sericite and calcite relative to the matrix

Propylltlc alteration Is more common In the andesites and gives
the rocks a medium green colour Zones of quartz serlcl te
alteration are usually tan to grey In colour The serlcltlzed
and quartz flooded zones usually contain a higher percentage of
sulphides

o

o

o

o

o

o

o

o

MI nerallzat Ion cons Ists of dlssemlnat Ions clots fractures
and veins of sulphides consisting of predominantly pyrite and
pyrrhotite Sphalerite chalcopyrite and arsenopyrite also
occur In t race to I 2 0 f the rocks Arsenopyr I te and
sphalerite Is more common In DEV 87 3 4 Trace tetrahedrlte
may be present in DEV 87 3 4 Traces of molybdenite and galena
were found associated wi th sphalerl te In the upper parts of DEV
87 1 2 The sulphide content averages 5 7 throughout the
alteration zone but locally occurs In up to 15 of the rock

Several different types of veins were found throughout the
volcanic package Veins and vein breccias are up to 40 cm wide
but are usually less than 2 cm wide The vein material consists
of predominantly clear quartz and calcite with trace to 5
amethyst fluorite barite dolomite pyrite chlorite clay
arsenopyrite galena and sphalerite No consistency was seen In
veins from hole to hole

nLJ
Several rounded boulders of strongly silicified vuggy

pyrltlzed volcanics see DEV L IO Thin section report were
found In the east west tributary of Allin creek sample 5752
53 The boulders can be found all the way up the creek to
Equity s ground and are likely related to a source near the
eastern margin of Equity s property

o

o
EXPLORATION

o Introduction

o

o

o

Exploration during the 1987 season consisted of surveying
the western claim boundary staking additional claims soil samp
I lng rock sampling IP surveying road building and the diamond
drilling of four NQ holes totalling 652 6 meters The IP survey

8
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consisted of some detailed followup of the 1986 progrwn Kahlert
1987 Mark 1987 and will only be sumnarlzed here A detailed

geophysical report is being prepared by Geotronics Surveys Ltd
The soli samples were taken at two locations along the grid

The grid consists of at least a 5 7 kilometer long north

south trending baseline which is partly flagged and partly cut

Winglines are located every 200 meters between O OON to 28 00N
every 200 to 500 meters between 35N and 44N and every 200 meters
from lOON to 106N actually 13S to 7S and between 700 and 1200

meters long Most of the winglines are flagged every 50 meters
but some of the lines in the area of drilling were cut

Claim boundaries sample locations silver copper gold and
arsenic results axes of IP anomalies and drill hole locations
are shown In Figures 3a 3b and 4 Analytical results are in

Appendix B and the drill logs and cross sections are in Appendix
A and Figures 5 to 8 respectively

Surveyin

An open transit survey was performed on August 27 1987 by
Eric Shade to determine the western boundary of the GO 2 and the

southern 00 3 claims To determine this Equity s easternmost
two post claims were located and plotted relative to the GO 2
Legal Corner Post This surveyed claim boundary Is given In

Figures 3 4 and the survey data are filed In Normlne s office

In addition to the surveying 3 additional GO claims GO 4
6 were staked at the north end of the claim group to cover an

area believed to be underlain by additional Cretaceous volcanics

Figure 2

Geochemistry

Soil swnples were collected with the aid of a mattock at 50
meter spacings on wingllnes In two locations on the grid The
swnples were collected at 20 to 40cm depth from the B horizon and
consisted of predominantly glacial till All soil samples were

collected in gussated paper soil bags Samples collected in

these areas during the 1986 field season are also plotted to give
coverage between lines 2N and 28N and between 32N and 44N The
samples collected during the 1987 season were analysed for Gold
30 element ICP by Chemex Labs Ltd and Min En Labs both of
Vancouver B C Samples collected during the 1986 season were

analysed for Gold 6 element ICP by Mln En Labs Seven rock
grab samples from the Equity trenches drill sump and boulders
and outcrop from Allin creek were collected

Soi I sampling In the area south of the east west tributary
of Allin creek has outlined an area containing 2 parallel coinci
dent silver and copper anomalies The anomalies cover an area at

9
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least 2 7 kilometers long and up to 60 meters wide This zone
trends In a northwest direction The anomaly Is open to the
north south and west and appears to be cut off to the east The
north and western extensions of the anomaly are on Equity s

ground Values within this zone are highly variable but are up
to 9 6 ppm silver 20 00N 7 00W and 1873 ppm copper 4 00N
6 50W Other soil values within this zone are up to 182 ppm
zinc 2N O 50W 80 ppm lead 20N 7W and 74 ppm arsenic

12N I0 50W Two consecutive samples on line ION 6 50W 7 00W
contain 490 ppb and 40 ppb gold The shape and northwest trend
of this anomaly is consistent with a soil anomaly coming from a
northwest striking body enriched In copper and sliver which has
been glaciated from a northeast direction This pattern was also
found at Equity where the source direction was Interpreted to be
from the northeast Ney et ai 1972 The Equity silver copper
deposit was found along the northeast edge of a silver soil
geochemical anomaly

Several small coincident copper and silver anomalies occur
northeast of the main anomaly with values up to 2 8 ppm silver
and 61 ppm copper The cause of these anomalies Is not known

Two grab samples of Intensely silicified vuggy and
pyrltlzed volcanic boulders found In the east west tributary of
Allin creek contain up to 1150 ppb gold 5 8 ppm silver 185 ppm
arsenic 474 ppm lead and 239 ppm copper The source of these
boulders Is not known but can be found In the creek right up to
Equity s claim boundary and may be related to the northwest
extension of the source of the silver and copper soil anomaly
Rock samples from the altered dacite and dacite tuffs In Allin
creek the trenches and the sump are only slightly enriched In
arsenic 40 ppm copper 62 ppm silver 0 8 ppm molybdenum

15 ppm lead 42 ppm and zinc 65 ppm These values probably
reflect enrichment related to the large alteration zone

IP Surveyln

A short IP survey was carried out by Patrick Cruikshank of
Geotronlcs Surveys Ltd of Vancouver as a follow up to the 1986
survey Mark 1987 Dipole Dipole 30m array surveys at n 5
were preformed on lines 14N 18N and 20N to further define IP
anomalies A B Mark 1987 Kahlert 1987 A fourth line with
a 50m array and n 3 was done In the area line 102N of the
mercury anomaly see Kahlert 1987 This line was too far east
to properly cover the anomaly

o

IP anomaly A Is well defined on lines 18N and 20N and IP
Anomaly B Is partly defined on line 18N Chargeablllty In Anom
ly A reaches a value of 95 ms at n 3 In line 20N This chargea
blllty high Is related to a resistivity high and may represent a

dyke Chargeablllty highs In this same zone related to reslstlv

o

o

o
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I ty lows are up to 68 ms at n 2 Values In anomaly B reach a

high of 26 ms at n 5 in line IaN The chargeability In anomaly B
increases with depth whereas chargeabillty IN Anomaly A decreas
es with depth Diamond drilling in the area of the anomalies do
not Indicate a well defined zone of sulphides but rather a large
area of disseminated and fracture controlled sulphides

Dlwnond Drlllln

A total of 4 dlwnond drill holes NQ core totalling 652 6
meters were drilled on the DEV project between September 18 and
24 1987 Dlwnond drill holes DEV 87 1 2 and 4 were drilled to
test IP Anomaly A and DEV 87 3 was drilled to test IP Anomaly B
Hole 87 4 was also drilled under the outcrop of altered and
pyritlzed dacite exposed In the sump A summary of the holes Is
given In Table 1 All altered rocks within the core were splIt
at between 0 17 and 3 0 meter Intervals average 1 5 meters and
sent to Chemex Labs or Mln En Labs both of Vancouver for Gold
32 element ICP analyses The results are given In Appendix A and
the drill logs and gold silver arsenic and copper results are

given In Appendix B The drill sections are In Figures 5 to 8

Table 1 Drill Hole Summary

Hole Location Total Depth

DEV 87 1 20 00N
9 30W

219 8 m

DEV 87 2 17 50N
9 45W

176 8m

o DEV 87 3 18 00N
5 70W

141 7m

o

o
1l

n

Summa ry

o to 165 8m serlcltlzed ash and la
plIll tuffs wi th some lnter
layered flows Contains 5 to 15
sulphides pyrite pyrrhotite wi
molybdenlte galena and sphalerite
165 8 to 218 8 andesite dacite
flows less altered than above cut

by mo nz 0 nit e d y k e s from 203 8 t 0

219 8

o to 123 95 Interlayered serl
cltlzed ash and lapllll tuffs wi
some flows with 5 to 15 sulphides
pyrite pyrrhotite wi trace sphla

erlte and arsenopyrite Alteration
Is more chlorltlc lower In the hole
123 95 to 176 8m andesite dacite
flows and dykes wi some tuffs less
altered mineralized than tuff

o to 119m Interlayered serlcl
tlzed locally very strongly ash

lapllll tuffs wlsome flows dykes
Contains 5 15 sulphides pyrlte
pyrrhot I te wi th trace to several

11
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o
o
o

several sphaler I te arsenopyr j te

possibly tetrahedrlte Locally
strongly al teredo 119 to 14 t7m
monzonl te dyke cia approx 15

DEV 87 4 22 00N
9 20W

114 3 o to 70m serlcltlzed chlorltlzed
ash lapllll tuffs wi some flows
5 15 sulphides pyrite pyrrhotite
wi trace to several arsenopyrite
sphalerite possibly tetrahedrlte
contains zones of strong silicifi
cation more chlorltlzed down the
hole 70 to 114 3m ash welded
some lapllll tuffs partly chlorlt
Ized serlcltlzed to unaltered wi
2 7 sulphides pyrlte sphalerlte
pyrrhotite arsenopyrite

o

o

o

D

o

o

All four drill holes Intersected al tered tuffs and flows of
the Cretaceous Goosly sequence see Geology and Alteration and
Mineralization discussion Mineralization within the holes
consists of disseminations clots and fractures of pyrite and
pyrrhotite with trace to several percent sphalerite and arseno

pyrite and trace chalcopyrite molybdenite galena and possible
tetrahedrlte The alteration and sulphide content appears to
decrease sharply near the bottom of DEV 87 1 2 and 4 possibly
marking the western margin of the alteration zone The sphaler
Ite and arsenopyrite content and percentage of quartz sericite
alteration Is higher In holes 3 and 4 p08slbly indicating a
closer proximity to mineralization

Geochemical values within the diamond drill holes are low
with the best results occurring In DEV 87 4 Values In this hole
are anomalous In silver up to 3 4 ppm over 1 5 m and antimony
up to 106 ppm 6 5 m Silver values are enriched between 68 2

and 110 3 meters with values ranging between 0 8 and 3 4 ppm 2 1
ppm over 37 1 meters This zone also contains several anomalous
arsenic values up to 6236 ppm over 0 5 meters and zinc values up
to 156 ppm over 1 5 meters A zone of quartz calcl te veining
between 163 8 and 165 8 In DEV 87 1 contains 161 ppb gold and 647
ppm arsenic over 2 0 meters This Is the best gold value In core

on the property

o

n

o

o

o

o
o

o

n

aJNCLUSIONS AND REXMlENDATIONS

The DEV property Is underlain by pyrltlzed and quartz
sericite altered Cretaceous Goosly Lake tuffs and flows which are

covered by a thin 0 to 15 meters average 5 meters veneer of
glacial till The rocks are similar to those hosting the Equity
silver copper deposit The major difference Is that the volcan

12
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o
o
o

o

o

o

o

o

Ics on the DEV property are more propylltlzed and contain more

flows than the mine sequence

o

Soil sampling In 1986 and 1987 has outlined an area of

coincident copper silver anomalies trending In a northwest
direction The zone consists of 2 parallel anomalies containing
values up to 9 6 ppm silver and 1873 ppm copper Two IP

an oma I I e s are I 0 cat e d n ear the e a s tern s I de 0 f the so II

geochemical anomalies and have been Interpreted to represent
defined zones of sulphide mineralization Diamond drilling In
this area Intersected moderately to strongly al tered volcanics

with up to 15 disseminated and fracture controlled sulphides
dispersed throughout the hole DEV 87 3 and 87 4 appear to have
a higher percentage of arsenopyrite and sphalerite mineralization

and quartz sericite alteration possibly an Indication of a

closer proximity to mineralization

The glacial till on the property has been derived from the
northeast therefore the source of the soil geochemical anomalies
should be near the northeastern margin of the soli anomaly as In
the case of Equity The shape of the soil anomaly suggests that
the source Is a northwest trending linear body IP anomaly B Is
located near and at the eastern margin of the soil anomaly and

may be related to the source of the soil geochemical anomaly In
addition the source of the sulphide enriched strongly silici
fied volcanic boulders In Allin creek with up to 5 8 ppm silver
and 1150 ppb gold may be In the area of the northwest extension
ofthe sol I g e0 chern I c a I an oma 1 I e sand pro p0 sed sou rc e rock
Diamond drill hole DEV 87 4 the only hole drilled along the
eastern margin of the anomaly Intersected a very large monzonite
d y k e I nth e bot tom th I rd 0 f the h ole ne gat I ngap 0 s sib I e

Interpretation of the anomalies The potential for locating an

Equ I ty sty Ie zone of ml nerallzat Ion near the eastern margin of
the soil geochemical anomaly along IP anomaly B appears to be

good

o

n The IP I ine run In the area of the mercury anomaly was

located east of the solI geochemical anomaly and did not properly
assess the anomaly More work Is required on this anomalyn

u

o

n

n

n

o

The results of the 1986 and 1987 exploration programs Indi
cate that there Is good potential for locating an Equity style
deposit on the DEV property A follow up program of diamond

drilling grid soil geochemical sampling geological mapping and

prospecting and IP surveying Is recommended for the 1988 season

The following program and budget Is recommended

1 Soil geochemical sampling at 50 by 25 meter spacings to fill
In the grid between lines 14N and 22N from 5W to lOW to define
the eastern side of the soil geochemical anomaly and to define

13
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o

o

o

o
nLJ

o

zones of strongest enrichment Similar sampling should also
be done In the area of the gold anomaly lOW between 8N and
12N from 5W to lOW Some glacial till profile samples should
be taken with the aid of a plugger on the eastern margin of

the soil anomaly to help locate the source of the anomaly

2 Further reconnaissance soil sampling on the northern part of
the property

3 Prospecting the northern half of the property

4 Further detailed mapping along Allin creek

5 Further IP surveys In areas of soil geochemical anomalies de

fined by soil sampling In the northern half of the property
Further IP surveys to help define Anomaly B

o

o

o
o

o
o

o

6 Diamond drilling a total of 2500 meters along the eastern side

of the soil geochemical anomaly defined In the central of the

property The Initial holes should be drilled from west to

east to determine the dip of the units The existing road may
need upgrading and should be extended to Allin creek In order
to have a constant water supply for the drill

The budget for this program would be approximately as

follows

TOTAL EST IMATED BUDGET

15 000
20 000
15 000

5 000
200 000

2 500
5 000
2 500
5 000
5 000

275 000
25 000

300 000

Geological Supervision
Geochemical Analyses and Sampling
IP Survey
Bulldozer
Diamond Drilling 2500m @ 80 m

Rentals

Camp
Supplies field and camp
Travel and freight
Report Preparation
Subtotal
plus approx 10 contingency

n
Respectively Submitted
Aurwn GeoIOg C Consul tants

o
Tom Garagan Sc FGAC

Inc

o

n

o

o
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L2H 10 OW 2 31590 207m 1 6 1 2660 6 7 21 49200

12iiT05oi 3 iB4S0 ii T i69 i5 22m 3 s B i9o
L2N II OW 3 29650 16 7 423 1 7 1 3100 8 7 24 51150

LlN IH50N 3 14510 9 1 194 4 I 1700 1 4 14 47430

LlN 12 00W 7 28100 21 4 710 1 4 1 14010 3 6 3S 38320

LIH 050N 1 2 27970 23 4 301 1 2 2 5500 6 7 36 35250

liNi ooW 9 i507o ii T 16i l i i i76r I r 3i 3j63O
L4H H50N 1 1 38870 27 13 418 1 4 1 5210 8 7 60 41650

L4N 2 00N 40 1 3 36300 26 13 m 1 4 1 8510 8 11 79 moo

L4N 2 50N 1 6 26120 11 3 4iS 1 6 2 12320 2 0 35 15950

L4H 3 00W 1 1 21230 1 I 362 1 1 2 9520 4 6 38 30070

L4Nisow s 16600 io T 2iji r T 52io l 1 6 33 31140
L4N HOOW 8 26110 1 I m 1 4 1 5540 2 8 54 38180

L4N HSOW 2 2 32610 1 12 677 1 5 1 13350 5 6 83 37060

L4N 5 00W 1 8 28280 22 9 STl 1 4 2 13610 8 7 61 38360

L4N 5 50W 1 1 10570 29 18 S42 1 7 2 8290 2 9 61 45690

T4N6 00r 5 iOi9o 26 1r m Tr i 19io J 9 66 39280
LIN 6 50N 7 28030 22 8 m 1 4 26 3660 2 6 1873 10640

LIN mow 1 5 23090 2 I 117 3 5 B390 7 8 56 30020

LIN 7 50N 4 1 5 19570 12 4 495 1 5 2 15530 9 0 53 41060

LIH 8 0011 1 21190 5 2 280 1 2 1 9310 4 8 29 36400

T4NB 50r 3mo 11 39r i r l 57i0 r 9 29 i3io
LIN 9 00W 5 20130 12 1 310 1 2 2 3670 6 6 19 39110

LIN 9 SOW 7 20410 16 9 384 1 4 15 3730 I 7 1149 10470

L4N 10 OW 8 23150 13 4 889 II 4960 I 7 31 10550

LIN 10 50N 5 2B400 21 12 301 1 5 2 2520 6 6 27 18960

14Nii ow 3 26BBo i5 io m ir i 4iio T T Br 470aO
LIN 11 50N 1 7 30140 21 12 652 6 I 13520 1 8 66 13120

L4H 12 00W 2 3 2lB70 1 9 629 II 2 21510 3 5 131 27600

L6N 0 50N 0 moo 19 6 305 1 2 1 3800 3 6 31 36650

L6H I OON 1 I 21150 1 3 251 I3 II 3180 2 7 583 2420

C6Ni 5oN ii07o 2i i2 29i r5 i 4iioi 7 i6 i55S0
L6H 2 00N I 32550 21 12 303 1 3 1 mo 2 7 43 35570

L6N 2 5ON 1 0 21710 5 3 260 1 2 2 5230 2 8 28 35940

L6H 3 00N 2 1 18470 3 1 550 9 1 20640 1 0 5 61 20760

L6N 3 5ON 2 3 32620 5 12 522 15 I 10750 3 8 B6 40a70

T6Ni ooriOif
T B 2i530 3 r 5ir i o i i6050 3 r ii iiBio

UH 4 50N 8 27610 4 7 447 1 2 1 7910 5 9 25 34560

L6H 5 00W 2 6 32070 1 12 m 17 I llOIO 1 5 8 105 41760

L6N 5 5OH 5 11410 6 1 247 9 I 6430 5 5 23 25200

L6W 6 00W 8 21130 II I 105 1 1 1 3200 4 I 35 31640
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COnPANY NORnINE RESOURCES IN EN LA8S tp REPORT IACT F311 PA6E 2 OF 3

PROJECT NO DEU 70S WEST 151H ST NOR1H VANCOUVER C V7n 112 FILE NO 7 1S30IPl 2

QH m i m t igL U h
IYALUES IN PP K LI 8 N 0 NA NI P P SB SR 1H

L2W O SOW iiio Ta 4S40 iii i iio q i440 i9 i ii i
L2N l OOK 820 13 5410 460 I 210 12 670 13 2 144 1

L2N 1 50N 640 17 mOlal 2 180 3 1050 10 2 32 1

L2M 2 00W lBO 12 6660 Bl I 220 14 1270 15 1 l59 I

l2N 2 50N 1220 12 6220 2570 3 120 24 1580 17 1 239 I

CiN3 00jj i300 iS 6S9r S3r T o i3 i3ir 2ci i 70 1
L2N 3 SOW 760 II 5030 24B I 210 10 1050 17 2 56 1

L2N HOOM 930 II 6770 470 I 280 8 990 19 3 73 J

L2N mOM 10ao 12 6370 725 I 200 19 1030 18 2 121 I

l2N SOOM 1470 16 7160 557 2 330 17 950 18 2 110 1

L2ii Sfoij iioo 26 5800 j9r T 230 ii r ib rr29 i
l2N 6 00M H2O IS 6670 m I 270 16 1100 22 3 144 1

l2N 6 50N 1760 IS 7290 797 1 350 15 1210 253m I

l2N mow 1290 19 6110 607 1 190 9 1090 IB 3 197 1

L2N 750N 1210 IB 6270 32B I 170 6 930 13 3 56 1

Tiiis ooW i2so 21 mo ssf T ilr ir liir ir S 2Si T
L2N B 50N 1210 14 4720 216 I 100 2 1370 14 3 40 I

L2N 9 00N 700 14 5620 315 I 110 1 350 11 2 49 1

l2N 9 50N 1140 IB 5200 356 I 110 6 1030 9 3 36 1

l2N 10 00N 1080 17 4BOO 270 I 90 2 1140 B 2 23 I

l2ii10 5OW iOsrY j9so 2Sj j iOo i i67o 10 2 r
l2N 11 OON 1190 22 5000 29B I 100 I 2070 9 2 23 I

L2N 1I 50M 1090 10 1630 138 I 70 1 640 11 4 30 I

l2N 12 00M 750 36 6200 7IB I 160 2 BBO 15 5 232 I

L4N 0 50N 1260 13 7320 527 I 240 10 1110 17 2 61 I

liii1ooW
n

iiN if bioo i9S r i60 9 86o j7 S s 1
L4N 1 50N 1400 IB 6060 3BI 1 260 12 7BO 14 2 70 I

L4N 2 00N 40 1280 17 8970 1012 I 290 16 B60 17 2 115 1

L4N 2 50N 980 14 61BO 1202 2 200 11 IIBO 22 2 151 I

L4N 3 00W B90 13 5B40 371 I 210 12 1130 14 2 III I

TiN3 sor 760 1o mo 38foo T j7rj3 sor ib 1 63 T
L4N 4 00N 990 12 75BO 5BO 1 IBO 14 970 25 1 76 1

L4N 4 50N 1340 l4 7390 724 I 140 19 990 IB 6 17B 1

L4N 5 00N 1370 13 70BO BI7 I 170 20 1130 18 2 163 I

L4N 5 SON 1630 lB 9160 799 I 160 16 1320 15 1 103 1

L4N6 00V mo lr 7S70 1i7B T iOo lrl230 i3 r 13s 1
L4N 6 50N 1190 13 53BO 537 1 150 II aBO 20 5 60 I

L4N 7 00N 1040 14 6750 539 I 360 12 B90 IB 3 99 I

L4N 7 50N 40 1370 12 72BO B30 I 310 IB 1410 25 5 l4b I

L4N B OON 1270 12 6B90 392 I 300 12 1110 25 2 90 I

TiN8 SOW i100 11 61BO B04 T 210 s ijr i6 r nu T
L4N 9 00W 790 12 4150 336 2 110 7 640 IB 2 SO I

L4N 9 50N BOO 16 5190 451 1 lBO 7 540 13 3 6B 1

L4N 10 00ll BIO 13 4130 1016 I 110 5 460 20 4 61 1

L4N 10 50N 1450 2B 4980 m 2 620 2 1060 12 2 29 I

CiNii oW mo i4 mr u1OB T 19o i i730 ii T i4 T
L4N 1I 50N 1100 39 6950 BB3 2 220 15 1130 21 3 191 I

L4N 12 00N SID 22 2960 769 4 120 9 1440 9 5 317 I

L6N 0 50N 1030 13 mo 260 1 190 7 770 15 2 56 1

L6N I OOW 900 10 5570 403 I 210 9 720 21 5 4B 1

C6Nj SOW ii60 jS 58S0 i6o j iio O j2So ji i 4j i
L6N 2 00W 1120 15 7310 2Bt I 130 11 950 IB 1 47 1

L6N NON B20 13 6620 m 1 190 10 1440 22 2 47 1

L6N 3 00N 790 6 5300 640 2 100 19 1150 IB 2 261 I

L6N 3 SON 1420 16 7BBO BI7 2 170 22 IIBO 29 2 m 1

T6N i ooW 40f ssO 9 mO 7s1T 100 i2 96r ll T I93 1
L6N 4 50N 740 25 56BO l255 2 140 14 6BO 17 3 110 1

L6N 5 00N 1240 19 7B50 1718 3 150 26 1130 26 3 IBO I

L6N 5 50N 490 7 5420 430 I 90 10 1170 24 I 59 1

J J 1 I
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COHPANY NORHINE RESOURCES KIN EN LABS lCP REPORT tACT F311 PASE 3 OF 3

PROJECT NO OEU 705 WEST 15TH ST NORTH VANCOUVER 8 C V7 lT2 FILE HO 7 1S30 PI 2
ATTENTION NOROEEN 6041990 5914 OR 04199B 524 TYPE SOIL 6EOCHEft OATE OCT 11 19B7

VALUES IH PP I U Y IH SA SH N CR AU PPS

CiM o soM i Ii b iBi i 3 i i7 I
L2H 1 00 1 49 3 105 1 2 I IS 5
L2H I SOW 1 91 2 1 6 1 4 2 l4 5

L2H 2 00W 2 bO 6 liB 2 2 19 5

L2H 2 S0W 2 63 6 128 I 3 2 19 S

CiN OOW i r S io2 i i 2 is 5
L2N 3 50N 1 50 3 61 1 2 15 5

L2N 400N 1 69 7 91 I 2 27 5

L2H 4S0N 1 72 2 117 I 2 2

L2H S OON 1 99 129 I 2 2 3 Iv

LiN S SOW i 7s 7 is5 i i i i9 S
L2N 6 00W 66 3 90 I 1 2 23 5

L2N SOW 1 n 9 m 1 2 I 29 5

L2N 7 00W 3 68 2 80 I I 1 16 5

L2N 750 1 80 2 112 1 I 1 20 5

C2N 9 00W i b 7 97 i i r is s
L2N 9 50N I 91 0 104 I I 1 18 5

L2N 9 00 I 85 3 83 I I 1 18 10

L2N 9 50W I 80 4 96 I I I 23 5

L2N 10 OON I 80 4 mil 2 23 10

C2NlOtsoli i 7Br I2B I r r 2i S
L2N 1100 I 105 1 144 1 I 2 20 5

L2N 11 50 1 100 3 111 1 I I 12 5

L2N 1200N 1 72 8 97 I I I 14 10

L4N 0 50N I 70 B 101 I 2 1 24 5

CiN iooli i bs 7 99 r i 2 2S s
L N 1 50 1 78 8 141 1 2 2 25 5

L4N 2 00 40H I 83 0 131 I 3 2 25 10

L4N 2 5011 I 8 9 100 I 3 1 IS 5

L4N 3 00 1 63 4 97 1 2 1 21 5

C4Nitsov T19f 79 T r T 2B s
L4N 4 00N 1 65 7 100 I 2 1 23 5

L4 4 50N I 57 0 115 1 2 1 lB 10

L4 5 00N I 65 5 142 1 3 2 24 5

L4 5 50N 3 8os 134 2 2 2 24 5

Ciiibtooli Tbf r m r r T j6 r
L4N 6 50N I 82 0 119 I 3 2 28 10

L4N 700N 1 79 0 B8 1 3 1 32 5

L4N 7 50N 40H 2 90 0 96 2 3 1 35 5

L4N 8 00N 1 68 9 86 1 I 1 28 5

L iili 50ii r Ii r iiS T T r i7 r
L4N 9 00N I 83 B 13B 1 3 1 32 5

L4N 950 I 76 6 147 I 4 2 26 10

L4N 10 00 2 B2 6 147 I 3 I 29 10

L4N 10 50N 1 9B 5 146 1 4 1 24 5

Ciii mooii j 92a i7f T r r j6 r
L4N 11 50W I 72 1 134 1 3 2 21 5

L4N 1200N 1 39 2 73 I 3 2 9 10

L6N 0 50 I 75 0 128 1 3 I 28 5

L6N I OON 1 95 5 9B 1 1 1 40 5

CbH i soii Iji2 jli7 j i r 33 r
L6N 2 00 I 72 B 118 1 3 2 21 10

L6N NO I 7B 3 121 1 I I 28 5

L6N 3 00N 1 33 1 93 I 2 1 8 5

L6N 3 50 1 689 115 I 2 2 21 5

TbH ooMioirT 1 r 9i T rT T 5
L6N 4 50N I 636 84 1 2 1 19 10

L6N 5 00N 1 63 7 122 1 3 2 21 5

L6N 5 50N 1 41 4 60 1 1 1 13 5

L6N 6 00 I 54 1 96 I 1 1 15 5

I
I
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COKPAMY NO IHE RESDURCES KIN EN LABS ICP REPORT IACTIF311 PASE I OF 3
PROJECT NO DEU 70S WEST 15TH ST NORTH VANCOUVER B C V7K IT FILE NO 7 1530 P3 4

tQtt i t 1 l 19B7

VALUES IN PPK I AS AL AS S SA BE BI CR CD CO cu FE
Cbibisow ri i5070 r iOi i i0750 6 ii 4i fii7o
L N 7 00W 20950 18 I 30 1 2 520 3 7 22 3 50

LoN 7 50W 1 1 22230 I I 307 1 3 2 7930 2 B 27 39000

L6N 6 00N 5 33000 26 10 425 1 5 2 blBO 5 7 36 mSo

L6N B SON 1 1 2B040 Ssm I4 2 B9BO B 9 45 m5D

C6H9 OOW i7ioo ii i9S ii i iiio i 7 ii iiiio
LoN 9 50N 7 moo 26 B m 1 5 2 9160 7 6 26 42450

L6N 1000N 1 5 45360 31 IB 720 18 2 9770 3 10 40 45090

L6N 10 50N 4 35780 20 II 310 1 7 3 2140 2 7 27 5mo

L6N 1I 00N 2 20790 9 1 240 1 2 I 1960 5 4 19 31690

6H IT50W i imo jo T m Tj r mo r ii mio
L6N 1200N 1 0 33080 22 12 419 1 5 3 2970 1 6 27 46960

L6N 0 50N 1 1 30530 2 B 323 1 4 3 5360 3 B 31 41590

L6N 1 00N 1 2 35030 23 13 326 1 3 I 4150 7 7 43 36620

L8N 150N 2 0 29760 1 B m 14 I 12970 1 7 60 37760

CiiN2 oow l iiiiiBo i9 1r 6ii r 2 14470 r 7 1i3 iiiiiO
L6N 2 50W 1 1 22160 3 3 309 1 2 5 9540 3 7 26 37520

L6N 3 00N 1 4 33220 I 11 453 1 5 3 142BO I B 59 42310

LBN 3 50N 7 30660 1 6 327 1 3 2 7330 6 6 33 38300

L6N 4 00N 1 8 29360 I 8 44S 1 5 3 10210 7 6 79 41720

LiN4 sof l4 i36io l T m r TejW r T J5 36B30

L6N 5 00N 1 7 36550 21 13 469 1 5 1 5B40 7 9 35 43260

L6W S50N 1 0 14530 7 I 462 1 2 1 19400 8 4 29 35670

L6N 6 00N 1 3 27170 2 9 366 1 4 2 9430 4 6 41 39760

LBN 6 50N 1 3 19340 4 I 295 1 3 5 6150 6 8 31 39910

TiiN 7OOw li 2 Bio l T m r T iOii9o s f 3f 3iiOBo
L6N 7 50W 2 6 37560 26 14 642 1 7 1 9630 3 10 59 46410

L6N 8 ooN 1 3 23430 3 3 451 1 3 I 7930 5 7 36 m60

L6N 6 SON 5 24660 I 3 336 1 3 2 5700 2 5 23 40450

LBN 9 ooN 5 23710 I 1 367 1 3 I 5220 9 6 19 36200

CiiN 9 sow r T2760 W T liiB ir 2 7iooJ 9 36 42520
L6N 1000N 6 28750 I 4 327 1 2 1 9140 1 5 25 34550

L6N 10 50N 2 3 41130 17 16 570 1 7 2 12750 2 10 55 45seO

L8N IIOOll 5 11570 10 I 140 6 2 1320 1 3 11 14360

LBN 1l 50N 1 4 33860 29 9 401 1 6 2 3960 6 10 36 42160

LiNiiOON iiii510 is fi 2ir Tr i T470 r 4 464jso
LION 0 50N 6 16510 1 I 216 1 2 4 3050 6 5 25 17470

LION 1 0OW 1 6 30930 25 7 416 1 4 1 9960 1 7 67 39490

LION 1 50N 1 2 23970 1 1 400 1 1 I 7120 I 43 30070

LION 200N 4 15620 1 J 319 1 0 2 2990 4 4 20 33150

LiON2 501i jr20500 r r 2ii2 r T 9iio IT f ij eoO
LION 3OOll 1 2 21330 5 I 375 1 2 1 12730 7 7 42 S130

LION 3 50N 1 9 3 210 I 13 4SO 1 6 2 10270 6 12 66 43370

LION 400N 1 0 25940 1 4 301 1 1 5 5260 2 6 27 32030

LION 4 50ll 2 3 36090 1 15 485 I 2 6920 9 9 59 44950

CjoN5 ooli r j 25i9o 5 ii ioj i3 j s6i 4 6 i9 i2540
LION 5 50W 4 19790 11 2 271 1 5 2 9970 6 9 42 46590

LION 6 00N 1 6 32120 I 11 406 1 5 1 10200 4 9 53 41850

LION 6 50N 9 25060 6 6 307 13 1 6 60 7 8 41 36750

UON 7 00N 9 24300 1 6 308 1 2 2 5550 2 7 24 36540

CjoN 7 soli 7 2i6io 2 jiii j i i ii3o r f is 40jio
UON 600W 9 24500 5 3 157 1 3 1 4000 7 5 23 39680

UON 6 50N 5 21660 1 1 265 1 3 2 3220 5 6 21 37540

LIOH 900N 1 2 26060 3 4 279 1 2 2 65BO 3 6 25 35610

UON 9 50N 6 20610 2 I 310 I D 1 5760 9 6 17 30260

CjOiljooow 2iiio T r 3ii ii T 6690 1 7 25 14ii70
LION 10 50W 1 7 m60 6 10 513 1 4 2 8990 6 6 45 36610

UON 1I 00N 2 0 33210 12 11 5SO 15 1 9B20 3 7 56 39900

LION 1I 50N 2 0 33360 36 II 579 1 7 I 6m I 9 65 45600

I
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COKPAHY NOR INE RESOURCES IN EN LABS ICP REPORT lACT F31l PAGE 2 OF 3
PROJECT NO OEU 70S WEST 15TH ST NORTH YANCOUVER 8 C Y7 lT2 FILE NOI 7 1530IP3 4
ATTENTION 6 NOROEEN 6041960 5914 OR 1604 969 4524 TYPE SOIL 6EOCHEN OATEIOCT 11 1967

1
vALUES IN PPK I K LI KS KN KO NA NI P PB SB SR TH

bN b 50ij B li 75io 55i l iio rb ii5o 2B i li j
L6N 7 00N 690 11 5910 946 1 140 9 970 19 2 78 1
L6N 750N 960 10 6910 634 I 260 14 1290 20 2 94 I
L6N 8 00N 760 31 59BO 401 1 200 6 550 14 6 90 I
L6N 9 5ON 1110 17 9510 728 I 340 16 950 21 3 la I
C6N900W 6S0 is i220 S96 i iOo i 7io ii i 9i i
L6N 9 50N 830 17 6790 546 1 140 11 1050 13 I 119 1
L6N I ON 950 16 6500 1926 3 110 9 1170 18 I 108 1
L6N 10 SON 1110 26 6150 298 1 100 4 1260 e 2 27 1
L6N 110011 1340 8 3230 314 1 90 2 930 12 1 22 1
C6N iiSow 1680 i ii90 22j i iiO i i4o S j rr i
L6N 1200N 1160 21 6B40 321 1 140 10 960 Ie 2 35 1
L8N 0 5ON 1100 12 6510 359 1 270 12 1440 14 2 53 1
LeN IOON 1260 16 1420 321 1 140 10 860 12 I 53 1
L8N I50N 1330 IS mo 629 I 330 16 1130 26 4 164 1
CBN20OW W O lo mO 62r Tiso i41i9o i7 r m j
L8N 2 50N 920 6 6910 625 1 300 12 1170 25 4 100 1
L8N 3ooN 1460 16 6350 792 1 230 18 1110 22 2 IB2 1
LBN mON 16SO 16 7950 543 I 210 IS 1050 17 3 93 I
LBN 400N 1380 IS 6330 SBO I 300 21 960 26 2 134 1
CBNisOf ii7o Ii 7i30 m r 320 ji iiso 25 4 ij j
LBN S OON 1070 22 6250 308 I 170 12 1140 19 I 90 I
L8N S SON 590 7 4370 47B 2 130 5 1090 16 2 234 I
L6N 600N 2590 6 7660 641 I 390 II 1240 2S 3 95 I
L8N 6 S0N 1030 10 7120 m 1 390 12 1120 29 4 87 1
L9N 7 0of iOiO lr mo ssf r no ji ITio 25 r 111 T
L8N 7 S0N 970 16 8050 1016 I 2BO 17 730 17 I 115 1
LBN 8 00N 960 14 7200 537 1 260 15 890 16 3 B4 1
LBN B SON 500 14 4730 257 I 270 6 990 15 1 60 I
L9N 9 00N 540 13 5760 392 I 140 6 540 16 2 48 I
CBif9 sor m i 6670 87r T 140 17To9rIB 6 78T
LBN 10OON 640 15 4450 195 I 120 3 670 10 I 120 I
L8N 10 S0N 10 22 mo SOO 1 230 26 610 15 I 164 1
L8N I1 ON 260 5 2260 269 1 80 7 220 8 I 19 1
LBN 1l 50N 820 IS 6560 810 I 290 19 810 IS I 49 1

CBifT2ooN i2iO 1f soiQ i94 2 30 I luo 9 rI3 j
LION 0 50N 640 6 3590 19B I 90 5 610 37 4 52 I
LION IOOW 1070 16 mo 461 1 170 16 1160 24 2 150 I
LION 1 5011 800 B 4070 390 1 120 4 710 19 4 121 I
LION 2 00W 760 7 2420 231 I BO 3 370 14 4 54 I

TiOii1Sow 920 12 mo US j 2ir i6 1soo iS r T03T
LION 300N 920 II 7020 m 1 220 16 1230 26 3 17B 1
LION 3 5011 1350 15 B800 1437 2 240 IS 1080 30 3 16B 1
LION 4OON 800 IS 6430 273 1 230 8 B60 20 2 79 I
LION 4 S0N 1370 17 B810 1218 2 IBO 17 1010 25 3 121 1

TION SooW SBO 2i 6B20 2iis r i9o Tsar i2 r 66 j
LION 5 50W 1220 H 7340 631 I 230 21 1620 37 I 104 1
LION 600W 1430 15 7990 929 I 250 16 1270 23 3 136 I
LION 6 S0W 1000 IS 6570 641 1 150 10 BIO 27 3 91 1
LION 700N 790 16 6140 33B 2 160 9 940 22 3 76 1
IT0ii7 S0W 7io i2 6220 i9r T iSo 9 iiw 22 T 1i j
LION 800N 630 13 5100 229 1 190 1890 16 3 34 1

LION 8 50l1 SSO 10 4660 256 I 120 7 1220 lB 3 41 I
LION 90011 720 12 6600 295 I 170 10 1430 21 3 71 I
LION 9 S0W 570 13 6740 340 1 150 11 960 16 2 74 I
iOiilooof lOioir 7070 Uj T 150 lrli7o B r 7r j

LION 10 S0N 1170 17 B720 B39 I 200 lB 1250 21 3 123 1
LION 1I 00N 1110 17 7960 694 2 110 14 990 37 3 140 1
LION 1I 50N 900 25 7220 1018 I 110 20 800 30 4 130 1
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COKPANY NO IHE RESOURCES KIN EN LABS ICP REPORT IACTIF311 PA6E 3 OF 3
PROJECT NO DEU 705 NEST 15TH ST NORTH VANCOUVER i C V7K IT2 FILE NO 7 IS30 P3

q q l q l 2Q hJg OAT LY
lVALUES IN PP 1 U Y IN SA SM V CR AU PPB

L6N6 sow j 9j f jo3 2 2 j ii 5
L6N 7 00N 1 72 S 117 2 2 I 2a 20

L6N 7 5OV 1 77 5 101 2 3 1 30 10

L6N B OON 1 729 123 1 3 1 23 5

L6N a 50N I 73 9 aa 2 I 2 29 10
c6N9 ooM T 7ff lif r T r iB ir
L6N 9 50N 1 71 5 123 2 2 2 17 50

L6N 10OON 1 813 142 1 2 2 11 10

L6N 10 50M 1 102 5 1 3 2 2 2 25 20

LbN11OOlI 1 a 2 a2 1 1 I 4 5

C6N jjSow rHr 80 1 T l T j0
L6N 1200N 1 95 3 1b6 2 1 2 33 5

LaN 050N 1 aO 4 105 1 1 2 29 5

LBN I OON I 71 2 128 I I 2 20 30

L8N 150N 1 70 4 114 1 2 I 25 10
CSN200W T 677 li4 T i i 2i lr
LaN 2 50N I 83 5 mil 1 34 5

LBN 3 00V 1 77 4 140 1 2 2 24 5

L8N 3 50N 1 71 7 118 1 1 2 24 10

L8N HOON 1 ao o 102 1 2 2 29 5

i8W4 SOr j 7sr ij r l j 2s r
LaN 500N 1 B1 6 142 1 1 2 27 5

LaN 5 50N 2 36 5 71 1 1 1 10 5
LBN 6 00N 1 B3 2 118 I 2 2 26 5

LaN 6 50N 1 B4 4 100 1 1 1 34 5

CsN7 00M T 7S jiS j T j is r
LaN 750N 3 a4 6 176 2 2 2 1J 5

LBN B OON 3 69 2 as j 1 j 26 10

LaN a 50N 1 aO 3 90 1 1 1 26 20

LaN 9 00N 2 69 4 105 III 22 10

TSN950r T7sr m r T r ii S
L8N 10lON 2 67 4 116 1 I 1 20 5

L8N 10 50N 3 78 a 136 I 3 2 25 5

LaN 11 00N 2 26 0 49 1 1 9 5

LaN 11 50N 3 77 6 12a 2 3 2 25 5

TsNi2ijow T 93 B li2 1 T i r jr
L10ll 0 50N 1 au 91 1 1 1 34 5

LION 110N 1 69 4 111 1 2 2 21 5

LION 1 50N 3 60 2 12 1 2 1 20 5

LION 210N 1 76 9 96 1 I 1 2B 5

Tj5N i sOi T i041 9i l r j 4r r
LION 31011 2 68 5 97 1 1 1 25 20

L10l1 3 50N 3 814 125 I 1 2 26 5

LION 400N 1 68 7 107 1 1 2 24 5

LION 4 50N 1 79 7 146 1 I 2 25 5

TiOirsijow r 9i7 128 r r l s
LION 5 50N I 111 9 101 I 1 1 50 to

LION 610N 1 78 8 115 1 2 2 26 5

LtON 6 50N 1 81 5 124 1 1 2 27 490

LtON 7 00N 1 77 4 126 1 2 2 25 40

CjON750W i 797o S9 j j i i6 5
LION 8 00N 1 79 6 96 1 2 2 28 5

LION 8 50N 1 75 2 87 1 1 1 26 5

LtON 9001I 1 71 7 96 1 2 I 23 10

L10N9 50N 164 0 91 1 2 1 19 5

Cjono oor i 1f 8 Iis T T T ij 5o
L10ll 10 50N 1 73 3 144 1 4 2 22 5

LtON 1I 00N 2 73 0 144 I 3 2 17 5

LION 1I 50N I 79 4 154 2 4 2 22 S

I lOll 12 00N 3 53 5 114 1 3 I 15 5
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COMPAHY HO IHE RESOURCES MIH EH LABS ICP REPORT lACT F311 ASE 1 OF 3
PROJECT HO DEU 705 NEST 151H ST HoRTH VANCOUVER a c V7 IT2 FILE HO 7 1530 P5 6

IQ Q Q L J2 t tQ Q tmL ill OIL Q9 L DATE OCT II 1987

Y U t L l L L L L L E
112H O SOW 9 23970 II 3b4 1 1 I mo 5 34 2bS90
LI2H I OOW 4 2 200 17 7 240 1 4 2 4230 6 34 41 20

L12H 1 50W 5 23310 12 4 284 1 1 3 4200 5 6 23 m60

L12H 2 00N 6 27570 13 6 285 1 3 3 3300 6 6 20 38210

L12H 2 50N 7 29270 8 8 276 1 3 I 3580 1 7 2 35860
Ci2N ioow 76 iiiso ii 2 i9o i o i i2i0 s 6 i9 i2iio
L12H 3 50W 6 21950 15 2 221 1 0 4 4600 2 6 18 30610

L12H 4 00N 5 mso S 3 212 1 0 2 2970 1 S 18 29630

L12H 450N 4 20800 II 1 220 9 2 3380 2 5 18 271S0
L12H 5 00W 4 264S0 20 6 165 1 4 1 3290 7 6 36 42090

CiiNS50ij i i444o jS r2 50i ri r 65io f 4f 35i90
L12H 6 ON I B 32560 13 12 459 1 4 I 4920 2 8 69 39010
LI2H 6 50W 1 3 27520 I 8 539 1 2 1 6100 5 7 46 35400

L12H 7ooN 2 2 33500 19 13 558 1 5 2 6010 7 9 87 42370

L12 750N 1 9 27910 1 7 522 1 3 1 5570 1 7 68 36780

CiiNsooW i3 35620 r ir460 ri r mO r T ar miO
LI2H 8 SOlI 2 2 34620 24 14 500 1 6 1 4340 7 II 91 4260

LI2H 9 ON 1 7 23470 15 4 351 1 1 6900 2 6 42 32500

L12H 9 50N 1 1 21240 II 1 439 8 3 6620 3 5 24 23640

L12H 1000N 9 15400 20 I 323 8 3 11650 1 0 5 26 25870

ITiN jO sON Tr i7020 f4 r s2s cj 3 25600i 8 7 1042if20
L12 II OON 3 11840 4 I 266 9 1 6140 7 5 2S 27490

LI2H 1I 50N 1 6 24820 8 4 582 1 2 I 11570 4 6 59 28360

Ll2N 12 00N 1 13n6 I J 13S 1 0 I 1570 4 4 16 31020

L35H 0 50E 2 32050 12 10 378 1 4 8 7300 1 8 23 35790

C35iiro6E i3 2906r ii mr 3i4 r r jO S760 3 g i9i4f40
L35H O 50N 1 30560 9 8 347 1 1 10 5700 6 8 17 33040

135H 1 00N 9 32760 2 10 316 1 3 4 7270 I 8 27 34580

L35H 1 50N HIS

L35H 2 ON HIS

n5H i5OW i 5illolO 2732s 1 6 3 29407 7 lr45950
L35M 3 0OW 1 7 41250 8 16 314 1 8 II 7380 3 12 27 50710

L35H mow 1 5 4280 II 16 455 1 6 II 6690 3 II 23 46600

L3SN 4 OW 9 34160 4 9 3S4 5 9 3580 4 10 21 43450

L35H H50N 1 3 44140 4 18 393 1 7 6 4740 6 10 24 51870

mN 5 ov a 52050 10 24 480 1 6 5 mor li ii 360
L3511 5 50N 8 m50 9 9 411 1 4 5 5420 8 B 19 38980

L35M 6 OW 9 31370 7 6 393 1 4 7 5290 2 9 27 31040

L37H 0 50E 1 5 32900 10 9 349 1 5 10 9180 7 11 24 31640

L37H I OE 1 3 23530 13 1 360 1 2 II 8490 3 8 19 33860

n7H O OON 1 1 ll60o n 7 16i 1 4 10 6S70 T r 2i rseeo
L37N 0 50N 1 3 27600 13 4 370 1 2 10 7580 3 9 20 36810

L37H 1 0lI 1 7 27080 7 4 m 1 3 13 7380 6 10 20 39990

L37H 1 5OW 1 4 32690 14 8 348 1 5 9 6840 1 11 22 41700

L37H 2 ON 1 5 50460 17 23 336 2 1 5 9100 1 15 39 50670

nfN25or lo mio i3 io 5o9 r r T48i o 9 13 2752240
L37H 3 00N HIS

L37H 3 50 HIS

L37H 4 00N 5 32800 10 341 4 5 3140 3 7 21 43590

L37H 4 50W 1 0 29770 10 4 369 1 1 6 5790 2 8 22 28S90

UfN sooii i r 49r TI U m rr T 24o g lr 2B mir
L37H 5 50N 4 49090 10 19 489 1 6 2 3410 I 8 18 49390

L37H 6 ON 1 0 32220 18 7 597 1 5 3 9640 5 10 27 mBO

L42H 0 5OE 1 3 25180 16 I 342 1 2 9 8690 1 9 21 moo

L42H l OOE 1 4 25880 17 1 294 1 2 11 8160 5 9 24 31070
U2HI 5i la 32310 lr r m i r iO 9Bo 7 lO 2774i9io
L42H 2 OE 1 9 30680 18 5 375 1 4 12 10070 6 II 27 43840

L42N 2 50E 1 5 30340 19 4 290 1 3 II 7490 3 10 25 40160

L42N 3 OE 2 0 42n0 19 14 450 1 6 12 9220 4 14 27 43640

L42Jl 0 5OW 1 8 26340 1 I 360 1 4 12 9570 6 10 27 40710



r

o
o
n

L

Ii

LJ

I
U

c

o
o
r
o

n

c

n
r
i

i
cJ

1

I

COKPANVI NO INE RESOURCES KIN EN LABS ICP REPORT tACTIF311 PA6E 2 OF 3
PftOJECT NO OEU 705 WEST 15TH ST HORTH VANCOUVER 8 C VIM IT2 FILE NO 1 ISlO PS 6
ATTENTIONI 6 NORDEEH 16041980 5814 OR 16041988 4524 TYPE SOIL 6EOCH DATE OCT II 1987

JIVALUES IN PPK I K L1 H6 HK HO NA N1 P PB S8 SR TH
LI2H 0 5011 500 II 5200 m 1 110 a WO J7 J S2 J
L12N 1 00N 590 16 5660 1 250 6 22 0 22 2 2 1
LI2N I SON 6BO II 5B20 m 2 160 9 lOBO 17 I 46 I
L12N 2 00W 620 12 5610 255 1 ISO 5 1820 15 1 31 I
L12N 2 50W 820 14 mo 545 2 180 8 lIiO 17 5 45 1

i2H30ow 700 i Si90 i9i i j40 B40 j3 2 4j j
LI2H 3 50H 710 II 5990 250 1 200 9 1140 16 I 49 I
LI2N 400W 860 IJ mo IBB 1 130 7 580 10 1 43 I
LI2H 450W 590 12 mo 222 1 140 8 740 17 1 42 1
L12H 5140N 470 14 5290 269 I 110 9 mo 19 4 23 1
i2N 550ii 940 6i70 5i2 i i50 T3 950 2i 107 i

LI2N 6140H 1170 14 7140 5B6 1 140 II 9BO 19 2 93 1
L12H b 50W 1040 13 6030 758 I 150 11 810 20 2 85 I
L12H 7OON 1270 16 7450 986 1 150 17 940 20 3 88 1
LI2H 7 50W lOBO 14 6690 615 2 160 14 940 21 2 74 1

i2HBijoil 1020 7 mO 57I T i2o i2 104O ia f 91 r
L12H 8 50N 1090 U 7070 1459 1 110 14 680 l2 4 100 1
L12H HOON 910 12 5640 521 I 130 9 1000 20 3 95 I
Ll2H 950W 790 12 4040 m 1 90 3 750 16 2 9B I
L12N 10OON 690 15 6470 502 I 110 12 a70 l3 2 146 1
ifH o sow 2jo f i3fo 1S7B T so 42 1360 24 290 1
L12N lI ooN 790 4 3010 m 1 130 12 790 13 2 59 I
L12H II S0W 5BO 14 4500 llaB 3 100 32 1200 17 I IlB 1
ll2H 12 00N 550 4 3060 m 1 80 5 410 IS 2 21 1
L3SN 0 50E 990 13 mo 429 I 490 15 1050 9 5 107 I
jSl lij0e s90 b mo nr T 420 ij 79r e 1 94 r
L35N 0 50N 970 13 7230 322 2 320 14 1020 12 I aa I
L35N 1 00N a80 12 7140 S2 I 330 23 1010 3 4 96 1
L35H 1 50N H S
L3SH 200N N S

T3SH 2s0il 570 9 5700 297 T 190 l lno S T 3ar
L35N 3OON 1310 19 10700 612 1 460 19 1460 11 6 9B I
L3SH 3 50N mo 15 9260 421 I 670 18 1250 a 7 113 I
L35H 4 00N BOO 15 6500 348 2 3 0 13 l80 5 6 61 I

l351 4 50l1 1050 la aaoo 366 2 270 20 2490 4 5 6B I
L35NlOoW 20 ii mo 29r 3jo I7 mo jj r fo r

L35N 550l1 760 II 6950 261 2 370 H 1220 4 6 7S I
L35N 6140M S50 11 700 395 2 360 13 1010 12 5 98 1
L37N O SOE 1100 13 10720 707 1 590 19 1230 13 5 140 1
L3711 I OOE 1030 10 8690 335 I 660 IS 1020 13 1 144 1

L3fNOOoW 9Br r f9io ijrr 530 14 f2o T r 1ir T
L37N OSON 1050 II 8610 Ja6 I 690 14 930 11 1 128 I
L37N 1140N 1010 11 S890 320 2 750 17 1000 15 I 129 I
L37H 1 50N 9S0 1 9830 729 I 500 19 790 12 106 1
Lr7H 2 0011 1090 19 12130 1078 1 260 25 1110 7 6 III 1

iC37H25Oi s7o j 95oo j79 i 390 iO i960 ji ai j
L37K 3 0011 HIS

L37N 3 50N N S
L37N 4140N 7BO 10 5030 616 210 6 3400 5 5 41
L37N 4 5011 940 II 5930 m I 350 11 820 10 4 95 I

J7NloOiI joso 2 aoso B2i 2 320 2 j24o iCi r ioi j
L37N 5 S0N 490 12 62BO 256 1 150 13 4410 II 5 35 I
L37H 6140N 1070 13 72ao 1029 I JBO H 1190 17 I 139 1
L42H 05OE 1120 10 8700 320 I 910 17 1010 13 I 243 I
L42N 1 00E 1120 II B630 401 I B70 20 780 14 I 20S I

mnsoE ioso r 94aO 12B T nr 24 8BO jrr roo T
L42K 2140E 1250 12 10210 3B5 1 920 24 1350 11 2 24J 1
L 2H 2 5OE 1030 14 9490 349 1 B60 22 5BO 9 3 lB4 I
L42H 300E 1210 14 9590 m 2 950 22 1430 7 I 257 I
l 2H O SOlI 1220 11 9030 m 1 950 22 mo 15 4 272 1
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CO PANY NORHINE RESOURCES IH EN LABS ICP REPORT ACT F31 PASE 3 OF 3
PROJECT NOI DEU 70S WEST lSTH ST HORTH VANCOUVER i C V7 lT2 FILE NO 7 1S30 P5 6

1 J 911 9 11 1 911 3 E 1 f ll
VALUES IN PPK I U V IN SA SN N CR AU PPB

L12N 0 50W 1 52 1 97 1 2 2 17 5
L12H l ON 1 75 S 121 I 2 2 25 5
L12N 1 50 1 65 7 103 1 1 2 23 10
Ll2N 2 00ll I 75 0 100 1 I 2 25 5
L1ZH 2 50 1 69 7 118 1 3 3 23 5
iiN itOOy i bB 9 9j j i 2 24 S

L1ZH 3 50N I b3 5 84 1 1 2 23 5
L12N 400N 1 b4 O 90 1 1 2 22 10
L12N 450N 1 52 5 82 1 2 2 18 5
L1ZH 5 00 1 80 9 106 1 3 2 28 5

iiN5 sow 6i i iii i i j 20 5
L12H 600N 1 65 0 III 2 3 3 21 5
L12H 6 5ON 1 68 6 103 1 3 2 21 10
L12H 700li I 75 9 130 I 2 3 24 5
L1ZH 7 50N 1 68 5 103 2 3 2 21 5

I2H 1OOW l 60 rj2i T Y T i2 S
L1ZH 8 50li I 75 3 136 1 I 3 23 5
L12H 9 0ON 1 65 5 107 I 2 2 21 5
L1ZH 9 5ON 1 53 3 138 1 2 2 17 5
L12H IOOON I 57 3 115 I I 2 IS 10

TiiiiiO 50w i 21 iSi il 1 9 S
LIZH 1100N I 59 1 105 1 1 1 23 5
L12N II S0N 1 46 6 109 I I 2 17 5
L1ZH 12 ooN 1 76 0 73 I 2 1 26 5
L35H 0 5OE I 68 1 92 1 2 2 30 5

Li5N iOOE i 9r 9i j i r i4 s
L35H 0 50W 1 59 5 133 1 3 3 29 5
L35N l00N 1 71 6 91 1 4 3 31 5
L3SH 1 5ON N S

L35N 2OOW HIS
35N 2 5OW

L35H 300N
L35H 3 50N

L35N 400N
L35N 4 50W

USN StOON
L35H 5 50N

L3SH 600W
L37N 0 50E

L37H HOOE

i7N OOOW
L37N O SON

L37N IOON
L37N 150

L37H 200N

ID 2 S0N

L37N 3 00N WIS
L37N 3 50N HIS
L37H 400H 80 1 122 3 39 5
L37N 4 50 1 64 8 99 1 1 2 31 5
i7ii StOOW 2 9ii ii9 T i i jj 5

L37N 5 S0N 2 91 2 140 1 1 4 41 5
L37N 600W 1 82 8 117 1 I 3 32 5
L42N 0 50E 3 72 9 74 1 I 2 53 10
L4ZH l00E 2 76 9 nil 2 60 5
lUr 1 50E Y a2r 94 1 j SB T

L42N 2 00E I 88 1 91 2 I 3 64 5
L4ZH 2 S0E 2 78 3 93 1 1 3 59 5

L42H 300E 1 93 0 93 2 1 3 66 5
L42N O SON 1 B7 2 B2 2 1 2 65 5

I 163 i28 r T r 40 s
1 96 9 140 1 1 3 43 10

1 90 6 105 1 1 3 49 10

I 91 6 133 1 I 3 53 5
1 92 7 173 1 1 4 50 5
1 90 9 iH i j 4 44 5
I 75 S 92 1 1 3 33 10

I 77 2 112 1 1 3 39 10
2 BO 7 102 1 1 3 38 5
2 69 7 BIll 2 42 5
1 76 7 9B i j i j9 5
1 74 B 91 I I 2 41 5
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COKPANV HO INE RESOURCES HIN EN LABS ICP REPORT IACT F311 PAGE 1 Or 3
PROJECT NO DEU 705 VEST 15TH ST MORTH VANCOUVER 8 C Y7H 112 FILE NO 7 1530 P7 8

ATTENTION S NORDEEN 604 9B0 5BI4 OR 16041988 4524 I TVPE SOIL SEOCHEN I DATE OCT II 1987

IV1Il UES IN PPN A6 AL AS B BA BE BI CA CD co CU FE
l42iiioow 9 29ii0 9 6 i27 i i 7 gi40 S oo20 j5220

L42M 1 50N 7 25600 10 2 60 12 95 0 6 9 17 2 10

L42N 2100M 7 24780 4 1 2B8 1 2 7 7370 7 7 lB 31960

L42N 2150W 1 2 27820 B 3 389 1 2 9 9180 6 9 18 33830
l42M 3 00V 1 4 56430 II 26 352 1 7 7 7250 6 II 30 45410

C42Ni50W iJ 4ioso s i4 444 i6 9 7jso s iI i3 3io
L42H HOOM 1 7 59310 5 29 399 2 0 8 4920 2 13 28 52670

L42N 4 50W 1 0 5mO II 24 507 1 4 6 5130 3 1 24 39650

L42N 5OOH 1 0 42270 9 15 391 1 5 5 5060 4 9 17 41430

L42N 5 50W 1 3 53390 3 24 409 9 7 2940 1 11 23 57760

C4iH 1oow iO 4B45Oi a io is i1 S iaSO 3 io 2i iij1o
L42N 6 50W 9 49910 9 20 339 1 6 6 2500 6 a 19 50710

l42N 7 00W 1 6 46250 9 20 356 1 7 7 5250 4 16 26 50460

L44N 50E 1 0 25950 14 2 274 1 3 7 7790 5 8 21 34920

L4411 l oOE 1 2 30250 21 6 448 1 4 6 12210 6 9 25 37000

t44Nl 50C lo miii T T i9i i r a mo T y fi 1i4io
lHN 2 00E 1 0 ml0 15 3 324 1 3 9 8010 2 9 19 m50

L44N 2 50E 1 2 2BnO 106m 1 5 9 9610 3 II 24 m90

L44N 3 00E 1 0 31770 14 7 272 1 4 8 6190 2 9 23 39070

L44N 0 50W 1 1 26980 13 3 265 1 3 10 6160 2 10 21 39050

144ii i ov iTi969o i r isa i r s 9000 59 25 39240
L44N 150l1 40K 1 4 38780 19 13 249 1 8 6 13940 2 13 3b 41340

L44N 2 OW 40K 1 4 40680 17 15 262 1 9 5 13970 4 12 33 42020

L44N 2 50W 1 4 29690 16 5 335 1 3 10 11270 I 9 27 34520

L44N 3100W N S

mn50W lO 2959oT r m i i T575o s io 21 40890
L44N 4D0lI N S

L44N 4 50H 8 25720 13 I 276 1 1 9 5490 2 9 16 m50

L44H 5 0lI 9 30850 7 5 178 1 2 8 6510 3 9 17 34110

LHN 5 50W 9 36200 8 9 593 1 2 7 6120 5 9 17 34200

Li4H6Dor l i ifb40T r 3BO 1 2 TsB60 i B 17 35900
L44N 6150W 8 36150 7 8 392 1 2 3 5460 3 8 18 35730

L44N 700H 8 43530 7 IS S25 1 4 5 3650 I 10 18 42470
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COKPANY NORKINE RESOURCES KIN EN LABS ICP REPORT IACT F311 PASE 2 OF 3
PROJECT HO DEU 70S WEST 15TH ST NORTH VANCOUVER B C Y7K IT2 FILE NO i IS30 P7 8

ATTENTION 6 NORDEEN 160119905911 OR 16011999 1521 t TYPE SOIL SEOCHEK t DATE OCT II 1997L
VALUES IN m 1 K LI K6 KN KO NA NI P P9 S9 SR TH

u i 60ii 960 1i 92 O i i I 5iO 2i 1oio ji r 1i6 i
L42N I S0W 890 12 8390 30 1 480 20 13 0 8 211 1

L42N 2 00N 930 10 8100 308 1 520 18 910 9 3 199 1
L42K 2 S0W 1060 10 9010 335 1 620 17 1300 1 3 222 1

L42K 300W 1030 IS 9560 345 1 380 27 2300 16 7 89 I

CiiNitSOii iOio i4 99io 9ir i io i5 1140 6 6 iii i
LUH IOOW 1060 19 10890 1115 1 280 24 1150 17 7 91

L42H 4 50W 1050 16 10580 307 3 200 30 1550 5 6 125
L42H 5OOW 610 10 5970 260 I 300 8 1810 3 7 77

LI2Jt 5 50N 900 15 8450 320 I 200 18 3030 15 9 72 1

TiiM6oOW SOO 13 7Koo rrs T i5o io 17Ko iju T rs T
LI2Jt h50W 780 12 6140 259 2 140 8 3830 12 7 40 1

LI2H 700N 1080 14 11920 1912 2 220 22 1220 17 B 96 I

L44H 0 50E 860 II 9290 m I 530 22 450 15 2 191 1

l44H IOOE 1070 13 10870 443 I 620 31 1220 8 I 280 1

TiiNl50f 7fOli mo 25f T ijO ir iio a r1Bi T
l44H 200E 880 12 8770 470 I 610 26 900 9 1 163 1

L44N 2 50E 1100 14 9740 SOl I 680 31 1350 121m I

L44H 300E 920 14 9850 456 2 410 23 530 14 2 In I

L44H O ON 850 15 9660 497 I 590 26 70 12 2 176 I

l44K loON 970 1r 106oo4io l ijo is 6io ij f 10i
LHN 15ON 40K 990 15 12630 1139 I 330 36 910 12 I 180 1

L44N 2 00N 40K 1000 15 11970 1195 2 300 33 960 13 I 199 I

L44H 2 50N 1060 II 10280 368 I 690 25 1220 12 I 252 1
l4l3 00N N S

min 50W S60 a6940 49o T Sio ij mr T r B9 r
L44H 4 00N N S
LHN H50M 780 10 7330 m 1 380 15 930 15 I 121 I

LHN 500N 620 10 noo 278 I 410 18 1230 11 6 I4l I

L44N 5 5ON 800 9 6920 255 I 400 20 1340 12 I 163 1

C4iN1oow 1iO lfe7io m r iOo iO T2oO ir rlif r
LHH 6 5ON 800 12 9230 308 2 190 19 1060 7 5 136 1

L44H 700N 670 11 7600 270 I 200 23 1570 12 5 121 1

I

I
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CD P NY NOR INE RESOURCES IN EN LABS Iep REPORT IAtT F311 PASE 3 OF 3
P OJECT NOI DEU 70S WEST 15TH ST NORTH VANCOUVER i C VI IT2 FILE NO 7 1530 P7 8

m ll L m U l m l tSnl sEn9 l UlL1m
IVAlUES IN PP I U V IN SA SN W CR AU PP8
CiiHii oow i iso a i i S ii s
L42H 1 50W I 65 5 n 2 1 2 40 10

L42N 2 0ON I 63 8 73 I 1 2 H 5

L42H 2 50W I 69 3 74 1 2 2 48 10

U2N 3 00N 1 85 2 49 I 1 4 H 5

LiZN 3 5ow i lis a ii29 S i 3 ii s
L42N 4 00N 1 89 7 188 2 1 5 36 5

L42N H50N 1 65 1 132 1 6 4 37 10

L42N 5 00N I B5 1 133 2 I 3 42 5
L42N 5 50N 2 99 8 155 2 7 4 49 5

TiiH iooW 2 srr I6i T T T io r
L42H 6 50W 1 80 9 152 I I 4 39 5

U2N 700N 3 96 5 135 1 1 4 30 5

LHN 0 50E 3 66 7 87 1 I 2 46 10

WN I OOE 4 70 6 83 2 1 3 SO 5

mii1SoE T 66 r 9r T r 2 i7 5
WN 200E 1 794 103 1 2 2 59 10

LHN 2 50E 2 97 2 89 2 2 2 70 5

LHN 3 00E 2 83 9 103 I I 3 54 5

LHN 0 50W 1 79 1 95 1 1 2 57 5

TiiKloow r 7iT 101 r r 3 54 iio
LHN 1 50N 40 I 78 6 102 1 4 3 46 5

LHN 2 00N 40 I 87 6 103 1 5 3 43 10

LHN 2 50N 1 69 1 BO 2 2 2 61 5

L44N 3 00N N S

UfN3S0W T9fr Qi T l r f5 s
L44N 400N N S

l44N 4 50N 1 64 9 B9 1 2 2 36 5

L44N 5 00W I 69 2 81 2 I 3 38 10

WN 5 50N 1 66 9 101 1 I 3 39 5

TiiK 6ooli r1fT li9 r lf 32 10

LHN 6 50N 1 58 B 117 2 4 3 27 5

LHN 700N 1 Bl 2 114 I 4 3 43 5

I
I
I
I



c
D

Pr OJECT NOI OEV 7P NEST 15TH ST NORTH VANCOUVER 8 C VI II rll NUl 1 l l lrl

9 i Q Q Q i Q P Q Q rg Q Z
1VALUES IN PP 1 AG AL AS B BA BE 81 cA CO CO CU FE

Lii 050 B 25200 i iB i27 i i i i770 S b i9 i26BO
L11 lOON 9 25110 5 16 231 1 3 1 3200 7 6 19 388BO

LH 150M 1 1 10080 19 29 398 lob I 5430 7 11 29 17630

LlI 200N 9 25770 18 18 300 1 5 I 6010 6 10 H 43070

Ll4 250M 1 1 31450 17 23 321 1 6 2 5320 6 10 39 47420

Li 300W i B 2bOOO i9 i9 bo i 2 ii230 i 5 9 3 37900
Ll4 350M B 21710 16 18 286 4 5 4760 6 9 29 42510

Ll4 400N 1 2 23970 17 17 m 1 3 2 4300 1 2 7 32 37780

L14 450N 1 1 23250 16 16 37B 1 2 2 7940 1 3 7 43 32070

L14 SOON 1 1 22750 13 17 26B 1 2 4 mo 6 7 27 36730

Lii 550W 5 25880 io iB ibB i i i i820 2 i 24 338bO
L14600N 6 16410 B 11 16B 1 0 I 1740 1 0 5 22 30900

L14 650 2 5 26310 20 21 468 1 3 2 9130 9 7 48 35190
Ll4 750N 6 20760 17 14 m 1 4 2 34BO 1 3 7 38 41910

Ll4 850iI 4 12700 I 7 212 9 2 4580 1 1 5 21 27170

i 900W b iii70 i3 ia ia9 i 3 i obO b b7 i5 39320
LI4 950N 8 17830 9 12 m 1 1 2 5010 5 6 31 32620

L14 1000N 1 0 26600 20 20 189 1 4 1 3760 6 7 10 14040

L14 1050N 1 6 23690 16 18 245 1 6 I 4000 8 6 31 50220

Ll4 1100N 1 2 19620 I 13 244 1 2 1 2230 8 6 39 36070

Lii ii50W 2 b 238io i5 20 2B5 9 i 25bO i 0 i i924b20
111 I MW 1 2 25790 21 19 195 1 3 1 3900 5 6 42 36730

L16 050N LO 16890 10 11 194 1 0 8 2140 7 6 16 29630

Ll6 lOON B moo 9 19 IB9 1 2 4 1570 1 6 IB 37390

Ll6 150M 1 8 59840 20 45 645 1 9 1 5020 6 17 57 54320

ib 200N 7 23i5o i2 i6 25B i o i 2i90 3 6 2i 9940
Ll6 250N 9 25600 13 18 207 1 2 4 3140 4 6 20 36320

Ll6 300N 7 29610 6 21 173 1 1 2 2260 6 6 23 335SO

LI6 350N 2 28450 B 24 214 7 I 1680 8 4 18 54160

L16 400N 8 24910 10 18 297 1 1 I 4230 6 6 29 31460

Li6i50N 7 i97BO i 2i 20i ii 2 i700 7 5 3ii 33260

L16 500N 4 16020 9 14 195 9 I 3000 8 5 29 28520

Ll6 550N 8 13680 5 10 158 1 2 1 15bO 6 4 S1 S1820

Ll6 600N 8 17820 9 12 294 1 2 1 3850 B 5 44 36480

Ll6 650N 8 23140 15 15 300 1 2 1 4210 3 6 43 35970

Li6 700N 2 2 35090 9 2b i3B i i i 5ioo 6 7B 37400
L16 750N 1 2 25890 7 18 295 1 2 1 55BO 3 6 42 33470

L16 800N 9 25210 13 17 270 1 2 1 5110 3 6 45 35000

Ll6 B50N 4 20580 1 12 m 9 1 4290 I 4 29 moo

L16 900N 20 1 3 23450 10 15 333 1 1 I 10030 3 6 38 30220
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5841 3 14B50 2B I 246 1 4 1 19B90 2 9 30 40010

5842 3 18300 18 I l23 14 2 24970 2 1 6 17 40690

5843 5 15750 14 H L3 3a650 2 5 a 22 37060

5814 5 17270 28 1 46 1 4 1 39790 3 1 9 26 G680

S845 i iiiio 3 s i30 i 4 i 45670 i i 9 iB 396io
5B46 4 Ib620 284 2 314 i4 1 39200 5 9 11 28 mao

5B47 8 10370 604 1 136 I B 2 113820 i 3 6 25 5mo

5848 4 moo m 60 1 2 1 3BS50 0 0 II 21 oIm

5B49 6 2mo 54 6 94 l3 3 34210 2 5 10 25 moo

585O 6 i315o io s i16 i 3 i 339ioi 0 ii i3 37i30
5901 4 21540 43 5 1 1 4 134m 3 12 34 M50

S902 4 22100 335m 1 5 1 mo 2 4 II 30 4mo

5903 4 209S0 27 3 ISO 13 1 mo 2 S 10 23 3mo

5904 5 20900 45 m 1 1 mao 3 3 13 30 40220

s905 s i9830 6i 3 i37 i 4 i ii9S0 3 i ii ii iiIio
5900 6 20450 68 4 261 1 4 llam 3 3 12 26 19740

5907 5 2050 6 211 1 4 1 B72G 2 4 10 28 11260

5908 7 20800 35 4 2aS 1 5 2 41770 2 9 B 42160

5909 1 1 23840 14 5 100 1 6 1 30000 1 12 31 45700

59IO i 22680 ii i2 i5O i s i ii6S0 3i ii 38 43i90
5911 5 20690 20 a 130 l o I 45280 2 5 II 41 46550

5912 1 4 270BO 9 m 1 0 3 35720 2 0 13 30 mao

sm 5 22S20 30 7 317 17 2 moo 2 1 12 42 miO

5914 5 25130 29 8 ll9 1 5 1 m 3 4 12 31 4 010

s9iS s i29B0 i5 j ii i s i ii6io i6 ii 36 i3S20
5910 5 23180 107 b 507 1 S i 4J850 4 1 13 30 43770

5917 5 19450 128 3 m 1 3 1 38Bl0 3 7 12 31 3ClCO

5918 5 20160 117 5 378 1 4 1 40100 4 2 12 32 41920

5919 5 19540 198 3 638 1 2 46070 4 4 l 29 39760

5920 4 i9260 s8 i i57 i i 2 iOoio 2 s ii i9 ioB40
5921 4 19B20 27 4 15B 15 2 3450 2 S l 3 41990

5922 5 20140 35 172 1 4 2 45010 2 0 11 2i 39090

5923 S 19960 51 5 54 1 4 2 moo 2 7 10 3 Ha7e

5924 7 18070 44 3 117 1 2 47020 2 8 10 29 393 0

S92S 9 iI500 i03 9 369 15 i ii030 3O io 3i iii60
5926 9 23040 m 9 509 1 7 1 50580 4 0 12 a mlo

5927 7 21910 91 B 5i7 b 1 50670 3 8 10 5 44350

sm 7 17770 37 m 16 1 38S30 2 9 iT 40500

5929 i 16010 1 2 SI I 1 39500 1 9 8S 43040

5930 6 i6l70 3i i i5 i 6 i 36iio 1 9 io 96 4S6i
5931 5 15540 301 I 17S 3 2 33250 4 7 SO 0

S932 5 lB030 III 4 23B 1 1 35290 2 0 79 40 20

sm S 22740 1m 7 671 13 3 3770 18 7 10 28 32740

5934 5 18180 1133 4 3ll 1 2 1 44590 12 1 B 60 34620

Si3S s i3790 733 S ii 15 i i90io B 2 i0 S6 iiBOO
5936 0 24090 174 10 46 1 5 I 34720 3 3 11 40 42210

5931 8 25070 150 9 m 1 8 2 38040 3 4 13 3D 52260

5938 4 19660 235 5 2S7 16 1 38190 2 9 11 35 5520
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PROJECT NO DEV 70S WEST 151N ST NORTH V HCOUYER 8 C VI m FILE NO 7 1530m
19 9 P 9 i i 1 i 11 g 1 1 1f Qf g Qf Q Qf J 1

VALUES IN ppn I K LI n6 nH no NA HI F p S8 Sn TN
583o 5BO i8 1 1 O 8i5 i 370 il ls9o 38 i iii i

5B31 BOO 46 20660 928 I 210 2 lB80 15 4 92 1

5B32 1330 2 660 871 2 220 13 2310 0

5 16

5B33 1210 36 1199 1 IDBb m 12 2210 22 lbb
5831 mo 36 5S10 m 2 ISO 26 2210 32 1 iSS i

ssi5 iS60 lj 16l 0 sio i 2io 86 i36o ii 3 2 7 i
S83i1 mo 40 16050 981 200 60 2m 39 1 216

sm 1540 28 H620 691 200 12 1640 40 tsV

SB38 1760 26 12620 651 250 j 1m 32 5 170
SB39 1 90 23 11750 653 I 230 7 1920 35 2 110 i

sslo j2io 27 ji860 67 i 300 j6 j960 ii 3 ili i
5841 1220 11 1369 m 2 270 17 1590 2 2 139

5942 1220 14 15670 685 2 2S0 22 1660 31 1 117

5843 1040 12 15920 m I 220 52 1440 32 5 2lS
5844 b90 14 19080 1018 I 200 56 HOO 292m 1

sij s S7Q i7 i9390 i03S 1 i7o si iJio 36 i 2s7
NO

Oj
5816 H80 14 19050 856 1 170 51 1330 31 4 230 1

5847 1300 15 14210 55 1 70 12 1040 33 20 500

584S 1000 15 1S800 662 1 250 71 1340 22 21 m

5949 850 25 23620 672 1 480 71 1310 23 I 20e 1

SS50 630 i0 2 6iO 7S7 2 S30 72 1370 25 4 236 j
5901 1110 19 20910 m 1 260 83 HOO 25 1 19 1

5902 m 24 22540 799 1 340 71 mo 351m

5903 670 17 21991 784 1 250 72 190 30 5 190

5904 m 15 20310 776 I 280 99 1360 rI 3 204 1

S905 900 is iio 0 so 1 i80 9i i3S0 i 3 27a i
5906 10Sl 15 20280 795 1 250 83 1300 36 2 281 1

5907 920 15 20250 930 2 250 65 1440 33 5 251 1

5908 710 16 21360 858 I 260 67 1450 31 2 262 1

5909 580 30 23400 726 2 990 100 1510 25 1 330 1

s9iO i4oo 19 i2920 sso i 2j0 96 i390 36 j 266 j
591l 1500 16 19 90 795 I 270 82 1490 38 1 300 I

5912 710 33 27000 756 2 1120 95 1370 35 6 383

5913 1310 19 2315 1 850 2 330 97 1570 37 1 303

5914 990 22 257BO 922 2 330 82 1400 31 5 288 1

59is i200 17 i4340 906 1 2sO s9 il20 3i i 267 i
5916 1350 19 22650 914 1 240 106 1460 38 2 273 1

5917 1410 20 18570 801 210 92 1380 35 5 299

5918 1470 21 20600 929 240 93 1320 36 4 380

5919 1290 18 19600 S3 190 95 1320 41 5 m 1

S920 j430 is i7S60 7io 1 Zio 69 isoO 40 j 2l7 j
5921 1360 10 19740 758 2 260 79 1460 47 5 260 I

5922 1520 Ie 20570 713 210 71 1380 53 1 269

5923 1490 20 19550 m 2 0 66 1370 B5 1 259

5924 1300 18 21490 871 230 63 1350 5 2 302 1

S92S jlOO 23 20i90 76 1 280 74 1460 9S 4 296 i
sm 1580 25 21500 1m 1 310 83 1570 45 3 297 1

5927 1S20 21 209S0 1102 1 300 59 1430 rI 2 m 1

5928 1860 14 14910 855 7 340 38 2470 34 3 320 1

5929 1750 13 12470 m 6 380 30 2790 10 356 1

S930 i720 i4 l2620 72 6 350 37 2Sio 3S 3 i2S 1
5931 2110 13 10010 654 7 320 31 2540 H 3 m

5932 2200 17 12960 60 7 310 37 2660 33 5 309

5933 2000 28 18480 6eo I 240 62 1480 II 5 225

5m 2350 17 13080 593 7 320 36 2360 33 56 368 1

S93S 2260 26 i8240 923 2 450 68 is20 3 4s 2S7 j
5936 2060 26 20230 1016 2 390 77 1400 35 11 311 I

5m 1970 32 21960 1099 1 S7O 92 1360 3 21 m 1

5938 mo 20 11770 570 2 270 65 1470 31 16 280 1

2 2 g 2 1 9 1 gg g g 9
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o COKPANY NORKINE RESOURCES h H LHDO lLr orunl r r n

PRO ECT NO OEV 70S IiEST m ST NORTH ANCOUVER a c V7K lT2 FILE NO H530 P3

1 E 2 g g r Q E QfI
VALUES IN PPK I U V IN SA SN Ii CR AHPB

5e o i sIE lo7 1 i i ii s
5931 1 qS a l33 3 1 5
SS 2 1 7i 5 97 1 2 2 S

sm I 73 i 94 3 i

5831 8U 128 I I 2 I I

58i5 1 79 4 li5 1 l i 1 5
583 I au 152 I 1 3 5

5831 1 75 148 I 2 2 I u

5m 1 812 92 I 2 2 I 5

5m I 85 6 85 1 1 2 I S

seiO j as i 79 1 j jl i s
5941 I 60 2 5 I I 2 17 5

5642 I 3 8 74 1 2 10 5

5843 I 75 1 58 I 2 79 5

5844 I 80 198 I 1 2 70 10

sa4s 1 7i i iss i i 6i 5
584 1 3 3 80 I 1 2 60 5

5847 5 34 7 2 I I 2 2 5

5948 I 75 8 55 1 2 2 66 10

5m 3 87 1 0 I I 2 13 5

ss5O 952 sa i j i 77 s
5901 I 87 0 59 3 2 2 75 5

5902 1 93 8 9 3 2 97 10

5903 4 85 73 I 2 9 10

5901 3 86 9 7b I I 2 9b 5

590S s e 6 6i j 2 i 67 s
5906 3 B3 7 63 4 2 2 83 5

5907 I 88 7 65 3 2 2 89 5

5909 2 83 4 88 1 2 10i 5

5909 5 101 9 7 5 13m 5

s9io a7Z 93 J i i 97 s
5911 3 90 3 84 I 2 10 10

5912 2 102 6 95 I 4 3 110 10

5913 5 99 2 90 1 I 2 109 5

5914 I 93 8 98 I I 1 95 5

SiiS j 9Ii ii i Z 96 5
5m 5 88 4 108 1 I 3 97 5

5917 3 75 5 101 I 1 2 84 5

5918 4 76 9 96 2 I 2 85 5

5919 79 7 98 2 I 2 85 10

s9io 2 si 7 94 i i 103 5
5921 3 8M III 3 I 2 104 5

5922 4 80 7 115 1 I 2 87 5

5923 4 818 164 I I 2 64 5

5m I 74 2 IS 3 I 2 7 5

s9i5 S6 a 2i4 1 93 S
5926 5 94l 104 1 3 106 5

5927 I 81B 171 3 1 77 10

5928 4 77 2 130 2 31 5

5929 2 7 6 174 2 I 2 24

59 0 1 So s li7 1 i 2 35 5
5m 1 70 7 203 1 2 27 5

5931 4 72 i 15b I 2 30

5m 1 136 167 I 2 70 20

5m 3 72 6 82 I I 2 33 15

s9i5 i e9 4 iis i i 2 S9 10
5936 I 87 b 10j 1 2 1 78 5

5937 286 7 158 I I 3 77 10

m8 77 8 80 I 1 2 79 S
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RGJECT NO DEV 70S EST 15TH ST NORTH VANCOUVER B C V7 IT2 FilE NO 7 530 S O

Q Q Q L 2 rYE Q Q I Q I gl
IVALUES IN PP J A6 AL AS 8 6A BE BI CA CD C CU F

sqio 2 i 77o i93 i S20 4 t 3jBOo 3 4 i i7275
im 3 10710 9lj 1 m 1 5 2 42090 9 7 11 42320

5142 4 19910 3aB 3 316 I 2 m30 5 19 50m

sm 2 17410 loa 9 1 1 2Slo 2 4 it m v

Sl 5 20510 m 111 1 7 234m 5 2 m o
s9is 4 29i90 9 10 i8 rq i 2eaio i 2 i 4 54520
SilO 5 mo 306 2 1171 1 4 2 43990 5 S 10 19 36790

5947 1 211 0 6a 5 m 1 6 2 11490 2 5 B 45m

5148 20450 27 2 84 6 24630 2 5 E 24 43640

5949 5 25550 358m 2 0 1 m80 2 8 7 2j S360

s950 J i33oo 6i i 6 r7 i i775o 3 0 9 2o i8290
5951 2 22460 98 5 50 17 1 25770 3 3 1I m9r

5952 5 8740 27 I 77 1 4 2 27600 1 8 9 11 31 IC

5953 4 18220 9 2 2 7 22410 2 a 10 IE moo

5954 13 19390 13 1 72 1 4 5 26420 2 3 1I 22 36 00

s95s 7 i9i90 ss 7 44 i 6 i iio20 3 4 jo i5 iio5
5956 5 moo 451 4 79 1 6 1 41170 6 2 9 34 l2Iao
5957 6 21000 26 5 63 l a 2 39520 2 6 10 52 51520

5956 20860 16 4 53 1 9 1 3150 2 1 12 65 55310

5959 7 28670 tlS 11 49 1 9 2 5420 4 0 11 39 5mo

S960 b 2i4 0 i b 4S i76 r 34ibo 2 io 2S 4630o
5961 1 0 25990 55 8 47 9 1 42400 2 2 11 31 53670

5m 1 2 23880 26 7 6 1 7 3 m80 3 2 12 32 50600

5963 1 5 27580 15 9 51 1 8 4 306 0 2 9 13 29 51700

596 1 8 moo 3 6 51 1 8 9 37 0 2 0 14 3 51840

5965 2 i 2409o i5 6 52 i 7 ji iiioo i 9 ii 2 ia63o
59bb 9 23B 0 5 7 51 1 7 2 38200 2 9 11 27 47890

5967 7 276 0 38 10 17 j 7 40500 2 2 1 23 1a140

596B 5 29580 279 II 39 17 1 32910 13 4 10 7 moo

5969 5 23BSO 154 5 46 I 30170 3 4 11 15 37610

s970 iji 27iio ss r6 S4 i i iio 3 2 i3 i7 s9070
5971 8 26970 m 12 52 1 9 3 43670 5 3 12 21 53560

5172 1 0 2 850 22 9 72 1 8 3 11220 2 3 12 22 smo

5913 9 27820 26 0 92 16 2 34140 2 6 8 22 46 00

5971 1 1 29100 i4 11 72 2 1 1 39660 2 10 3 60460

S97S i 249BO 2 7 fi 0 3 i6260 ij ii 29 6isBO
sm 6 24530 68 6 m I 32370 3 3 5 15 38090

5977 3 10120 3 1 1456 5 1 29860 1 1 4 5 llClO

5976 I 23070 941 411 0 1 32860 lI t 10 40 47190

o
D

C

D

D

o

o

o

n

o

o

o

o
o



dPANV NORMINE RESOURCES KiN EN LABS IC EPO IAC F Il PAeE 2 OF 3

F JECT NO OEV 705 WEST lSTH ST NOR7H VANCOUVER B C V7 li2 FiLE NOI 7 IS 0 PS 6

Ig 9 9gp gg i 1 Q 1 i l g g g l Z

g 1 ff 1
201 ti I o ili i 1 lla

2
2

l

5 1 1850 16 11190 196 6 360 2 1630 30 2a

042
m 19 m60 617 l 460 1820 39 7

13 1030 16 12HO S58 I HO 7i0 2 lib

li144 l OO 23 16020 671 11 510 1810 2 1 1

5945 2550 36 23070 762 2 iio 69 i7io 3a z 2is 1

016 1710 22 20370 6S 3 160 3S 1610 8 32V

47 1600 25 17200 m I 70 35 1670 30 3 4

591a 15BO 34 19550 aa3 1 520 35 1620 29 128 I

a f f i i
J 51 970 36 20930 m I 470 49 1480 31 3 110 I

5952 2150 26 15700 HO 540 35 12ao 28 2 101 I

053 2040 29 16770 670 BOO 33 1390 0 90 1

154 1490 22 17700 696 I 670 371m 27 I 91 I

5955 i39O 28 i9430 990 i 400 41 1350 41 5 ioO 1

056
2820 15 17060 1134 3 320 46 1510 34 11 91

57 1460 19 19910 1199 7 380 47 1620 34 7 94

5959 910 26 19330 1073 I 520 60 1600 32 2 70

5959 1500 35 23160 m8 2 260 12 1720 39 5 l3a 1

i r
5962 1320 33 20140 1034 I 160 43 1630 3a 1m 1

J
5965 no 38 22070 967 2 510 32 1670 33 1 26

0966
1420 36 19670 1012 1 m 34 1670 30 2 l4S

67 2050 3i 20840 1113 510 39 1690 33 7 1 7

16B 1100 4 22610 1095 2 220 42 1740 3D is L41
5m 1790 29 19960 693 I 350 31 1560 25 4 119 1

Ji i 1 I
5m a90 48 25150 1456 1 520 41 1870 36 1 179 1

973 1750 36 24910 1412 I 390 301m 31 3 174 I

J i lI t J l t
5976 2500 35 19640 1176 2 400 24 1240 59 2 lab 1

Om 2520 9 6300 m 6 300 26 990 37 I 203 1

978 1510 39 19670 m6 2 490 45 1940 185m 1
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CD PAkY NOR INE RESOURCES IN EN IH I n un I r ur J

P OJECT NO nEY 70S WEST 15TH ST NORTH VANCOUVER B C V7 IT2 FILE NO 7 1S30 F 6

l Q t Q Q Q Qss i L 5BI4 Q i ii s Q sQ s tg I L r
YALUES IN PP J U V IN SA SN W CR AU IPF

59i6 i 55 2 59 5 j i io s
5Hl Si 7 51 3 1 2 IS S
5942 I 63 2 7a 3 1 17 Iv

5913 5 59 1 66 1 1 1 18 5

5944 4 n 1 70 I 1 2 16 5

5iis S i09 a iib j i i ii4 s
5946 1 721 77 1 1 2 37 10

5947 2 7 3 3 I 2 59 5

5948 1 712 79 2 1 2 42 5

5949 3 86 0 101 1 1 3 3B 10

s95o i ii 6 9i i i 5 is s
5951 3 86 0 117 1 1 3 73 5

5952 2 7B 3 57 2 1 2 2B 5

5953 1 95 6 63 2 1 2 38 5

5954 1 90 4 6B 2 1 2 34 10

s9ss i 7i a iii i i i 55 s
595 2 65 8 100 1 1 2 42 5

5957 2 96 2 100 1 1 3 76 5

5958 2 1012 112 1 1 3 97 5

5959 I 106 2 III 3 I 3 48 10

s9bo r iirr 94 r j r 6S r
5961 2 1l7 8 94 1 I 3 72 5

5962 1 1126 85 I 1 3 64 5

5m 3 121 2 81 I 1 3 69 5

5964 1 12B 9 81 1 I 3 77 10

S9bS i i2a i Ii3 i i i ao s
5966 1 m 6 89 1 1 3 69 5

5967 2 99 8 89 1 1 3 62 5

m8 3 95 5 B4 1 I 3 57 15

5969 18U 571 12565

S970 i iii 7 iii i i ao 5
5971 I 108 2 138 2 3 3 66 5

5972 122 9 146 2 3 3 83 5

5m 1 87 9 144 3 3 3 45 5

5974 2 101 4 191 3 3 3 62 5

Si7S iia i i i i i j9 iii
5976 5 38 9 168 3 3 3 34 5

5977 6 25 7 41 I 1 I 74 5

m8 2 102 m 3 3 3 57 S
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c
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CO PAN1 NOR INE RESOURCES IN EN LABS ICF REPORT IACT F3Il PASE I OF

F ECT NO OEV 70S WEST 15TH ST NORTH VANCOUVER B C V7 li2 FILE NO 7 1534IPI 2

Il E E i 1 3 f f l

VALUES IN FPH I AS AL AS e BA BE 61 CA CD CO CU FE

i79 8 ZibiQ 4i3 9 338 T4 i 2684 7 i S 2 i7i50
Slev 7 23090 151 7 2 I5 2l42 9 5 20 4009
59a1 S 2Q l60 m 297 1 3 I 270S0 1 1 5 21 n60

5962 2 1 mBO em 10 no 1 9 I IBOBO 63 2 i1 3 52m
5962 8 22910 308 5 m 1 I H 20 4E 8 3 13440

s98i 16 i42i0 l7 7b i 6 1 i470 3s 1i 31 49300
5995 1 0 133 0 42 5 61 I T 30390 3 9 11 35 m20

5986 1 6 20m 188 3 59 1 6 5 27570 4 1 14 42 46650

5m 2 2 24290 18 64 I i 10 27720 3 2 11 H 40750

5986 3 1 22160 2t 6 60 I7 17 30360 2 9 16 so 49090

5989 i 7 i8540 ii i ii i 5 is iiioo i s i6 ii 1447C1
5990 3 2 18680 4 2 B9 J6 22 20930 2 S 17 46 mso

5991 3 0 18820 66 1 7 22 19880 3 4 19 51 52110

5992 2 6 11120 19 36 13 20 22510 2 6 16 46 39410

5193 2 8 17110 11 1 56 1 4 21 19290 3 0 17 53 42130

59i4 34 i3360 32 1i s8 1 6 1i 32i70 i 4 i6 ij is320
5995 2 6 24900 59 9 103 I7 12 14590 3 7 I 42 46110

5996 1 2 21180 S83 6 311 1 5 I 6S110 9 6 10 25 12350

5997 2 7 23250 27 12 154 2 0 15 m30 3 0 18 18 60060

5998 2 9 19B90 19 10 101 I6 17 30120 2 7 16 41 moo

5999 i 5 isiso 23 i 60 i i is i5390 i 3 i6 41 39s40
6000 1 0 21700 m 6 162 1 3 87020 5 6 10 27 37m

5851 2 5 17560 31 5 157 1 4 17 31860 3 4 16 37 m80

5852 2 2 15030 7 1 65 1 3 15 20420 2 7 15 40 30830

5853 9 25440 57 9 74 1 4 1 39m 2 3 17 35960

s8si ii i36io 1s i S7 ii i6 21850 2 6 l5 i 38 0
SB5S 1 9 13780 20 54 1 3 13 21720 2 6 15 40 31310

5856 1 0 meo 71 6 56 1 5 1 41700 2 4 10 35 12950

5857 1 7 25210 43 B 169 17 6 31460 2 8 14 37 18690

5B58 25040 616 10 57 1 6 38 41860 7 0 12 43 48810

sssi 2 o is3io i6 j bi i4 i5 i49i0 i9 l7 i6 40390
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l U HfH U J t It UIJrI J nm tN LHtI lcr nt rUIlI uu I ruI rKat ur oJ

LJ PR JE T NO OEV 70S WEST 15TH ST KORTH ANCOU ER 8 C V7 IT2 FILE NO 7 1534 Fl 2
ATTENTION F BQEDAH E NORoeEN 604 9aO 58i OF 1604 986 4524 Type ROCK 6eOCHE DATEIOCT 5 1967J

n
VALUES IN PFM K LI L KN KG NA H P PB S8 sr iH

S97g lSS0 3B lQ 40 l2il s SiO ll i 10 g 2 t2i i
S9ao 212 j 32 71S 1 1170 2 530 is 13 O 42 2 133 I
S1el 2il 27 15310 1002 3 450 17 il90 54 6 122 1

O 59B2 279v 34 19200 1m j 420 38 1530 70 1lb m I
5m 2400 27 17m 1369 1 4 0 26 1320 52 4 172 I
s9si i250 lS 2S390 1774 1 s70 39 1s30 76 s 158 1

O
5985 1400 29 20960 1120 I seD 43 1500 SV 2 we I
S98b 1290 29 IEOaO 1m 2 S90 4a mo II 4 10 1
sm 960 36 mso 1650 550 54 1620 46 4 99
mE 540 32 23600 1560 660 70 1780 54 4 100 1

J i i I i i I
599l 950 27 17170 767 1 950 82 2070 40 3 92 I

nl sm 510 16 16300 631 I 700 B7 1700 45 4 1 I
5993 B30 23 Imo m 1 7aO 63 1630 S I 91 1
s994 61o 39 263soi2iO 1 570 78 1750 70 s 113 1
5995 1910 46 24540 1350 I 490 71 1550 51 4 14B 1

0 5996 3500 29 15570 lm 4 170 69 1 60 34 17 164 I
5997 3320 43 24260 1197 1 700 106 1670 44 7 103 1
5996 2120 37 207 0 1002 I 750 80 1660 58 5 106 1

i j

5851 3550 23 222 0 684 1 10ao 62 1720 39 5 107 1
5B52 1200 17 17470 570 I 910 82 1650 40 5 91 1

LJ t 1 t t J t l to
5B55 990 16 14630 523 1 990 89 1680 30 I 87 1

O 5956 1610 36 20500 953 1 420 66 1630 30 I 115 I
5857 408 1 35 24370 1084 1 920 67 1690 31 3 135 I
5858 2040 26 17890 966 I 460 64 1690 45 20 140 1
SSS9 j070 S j6020 S97 sio i0i i63o 4o j 9S j
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COftPANI NORftlN OUNCE ft N N LRbS Lr kt UHl R llr IJ N t ij

Pn ECT HOI OEV 705 WEST 15TH 5T NORTH VANCOUVER B C Y7 li2 FILE NO 15 4 PI 2
Q Q l l Q l Qf Qf gZ

VALUES IN m l U V IN SA SH N Cn AU PPB

5ij9 i is i ji9 j i 2 i7 iSi
S99D 3b 9 m 3 2 2 33 5
5981 30 1 154 2 2 0

5982 2 a 5 13a 2 2 3 3i 25
5963 Z 6403 94 2 2 2 29 5

5981 1 121 1 li8 i I 3 il 5
5985 1 102 0 141 2 3 3 36 5

59a6 1 109 2 109 2 2 37 5

5997 2125 9 IU 3 3 3 a6 10

5999 2 123 3 134 3 1 3 109 5
5989 2 i06 ii6 i i 2 93 5

5990 I 142 4 100 1 4 2 51 5
5991 1119 9 109 3 2 2 60 5

5992 I 99 0 107 2 99 5

5993 2 102 0 105 3 3 2 99 10

59i4 i io45 ii i i 3 05 1
5995 2 1071 156 2 3 3 101 5
5996 55 7 132 3 2 2 62 5
5997 3 115 109 I I 3 127 5
5999 1 121 5 119 3 2 3 Il9 5

5999 1 9i 5 75 i i i j07 5
6000 3 5a 4 59 2 1 2 61 IS
5a51 2 92 7 T3 1 2 2 Il9 5
5952 2 90 1 7l 3 I 2 102 10
5853 3 79 7 100 3 i 3 101 5

5BSi 797 66 i i 2 ii 5
59SS 1 74 2 64 2 2 2 106 5
5956 2 99 1 72 2 3 91 5
5957 2 90 0 105 1 2 3 95 5

5a5a 3 97 3 79 2 2 3 63 5

5859 9i 9 80 2 2 2 95 1
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The samples are from a moderately to strongly altered zone in a
volcanic terrain dominated by andesite flows and lesser latite and
dacite flows flow breccias and tuffs Plagioclase phenocrysts com

monly are partly altered to sericite and calcite Hornblende phenocrysts
are altered completely mainly to chlorite calcite sericite Biotite
phenocrysts are sparse and altered to muscovite chlorite and calcite
The rocks commonly contain replacement patches of one or more of the
following calcite quartz chlorite pyrite pyrrhotite marcasite
Veins are dominated by calcite quartz marcasite pyrite chlorite
and minor base metal sulfides K feldspar alteration is widespread
mainly of groundmass plagi0claser textures in thin section are obscured
by dusty opaque to semiopaque inclusions possibly of iron and Ti oxides
such that generally K feldspar cannot be recognized optically Its l

identification and distribution is interpreted fr0m the stained offcut
blocks Some carbonate has moderate to high relief and may be dolomite
or ankerite Dolomite is described in a few sections However even some
of the high relief carbonate reacts with cold dilute HCl indicating that
it is calcite Thus optical distinction of dolomite may be erroneous
and it would be best to consider all the carbonate alteration as being
of one type

A brief description of samples is isted in the following table
including rock type main alterati0n minerals and main vein types
Alteration minerals are those in discrete r placement patches and not
those altering plagioclase and hornblende phenocrysts
Sample No Rock Type Replacement Minerals

Dev 87 01 26 9m P A Ca Marc Chl Q
l13 4m Di K
l35 2m L K Ca Chl Marc Qz Sphe
l56 8m A Ca Dol Se Qz
165 m DlA Qz
l76 0m A Qz

Dev 87 02 32 3m L A K Py Ca
39 6m A Ca Chl Marc K
47 0m Rd CaPy Qz Marc Chl K

144 5m A Ca py Chl Qz K

l55 5m A Qz K
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Vein Minerals

Ca Qz

Repl Min
Qz
Qz Marc Py Ca
Ca

Repl Min

Q Py Epid
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Sample No

Dev 87 03 38 0m
59 7m
69 7m

72 2m
88 3m
93 Sm

95 2m

102 2Sm
112 1m
l4l 7m

Oev 87 04 14 7m
26 3m
50 3m

78 3m

107 8m

Oev L IO Allan Cr

Allan Ck
Trib

Oev Sump 22N 9W

1st Creek SOm E

Equity Pit 1

Equity S Tail Pit

Equity S Tail FW
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Rock Type s
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A andesite
o dacite
L latite
Oi diorite
Rd rhyodacite
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Minerals

Act

Apy
Ca
Chl

001
Fluor
K

Marc

Po

Py
Qz
Sl

Sphe
Ser

Tet

Ba

Gal

o

o
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Rock Type

L
A

L

A

AO Lt

A
A

0 t

A fx
A

A fx
A

A
A

A

A Lt

J
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o

0

Replacement Minerals

Ca Ool K Qz Chl Ca
K Ca Chl Qz py Marc Ba

K Ca Dol
K Ca Po Qz Chl
K Ca Qz Chl
Ca Chl Qz Py Marc Ba

Ca Chl Po Qz K

Q Apy Chl Apat Ca

Qz Chl Ser Ca Marc

K Marc Kaol

Ca Py Chl Qz jK Fluor
Ca Qz Py Marc Chl K
Ca Po Marc Qz Chl

Act Ca Qz
Ca

Qz Py
Po ChI Qz K

Qz Sl Cpy Py Gal Tet

Qz

Py Ser

Suffixes if no suffix flow

t

Lt

x

fx

1l

tuff

lapilli tuff
breccia
flow breccia

porphyry over 35 phenocrysts

actinolite

arsenopyrite
carbonate dominantly calcite
chlorite

dolomite
fluorite
K feldspar
marcasite

pyrrhotite
pyrite
quartz
sphalerite
sphene
sericite

tetrahedrite
barite

galena

jvqv
John G Payne

2

Vein Minerals

Py Marc Ca
Ca 001

Repl Min

Qz Marc Ca Chl
Kaol

Repl Min K

Repl Min

Ca Py Sphe
Ca

Q

Repl Min

Qz Py Apy Min X

Min Y
Chl Qz
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Contact Dacite Andesite with replacement patches
of Calcite Marcasite Chlorite Qua tz and veinlets
of Calcite and of Quartz

The sample is partly a porphyritic dacite and partly a porphyritic
andesite Along their contact is a large replacement patch dominated by
marcasite chlorite Other replacement patches are dominated by calcite

or quartz Late veinlets are oc quartz and of calcite

dacite 20 25 of sample

Dev 87 01 26 9m

phenocrysts
plagioclase 17 20

groundmass
plagioclase 45 50

quartz 20 25

chlorite 5 7
Ti oxide 1 I

pyrrhotite 0 5

Plagioclase forms anhedral commonly ragged phenocrysts averaging
0 2 0 7 mm in length with a few up to 1 mm long Alteration is moderate
to dusty semiopaque and slight to patches of calcite and flakes of

sericite
The groundmass is dominated by equant anhedral grains of plagio

clase and quartz averaging 0 02 0 05 mm in size Quartz commonly is

co centrated in patches which grade into coarser grained replacement
quartz Chlorite forms interstitial extremely fine grained patches
Ti oxide forms disseminated irregular patches up to 0 1 mm in size

andesite 40 of sample

phenocrysts
plagioclase

groundmass
plagioclase
chlorite

quartz
Ti oxide

30 35

55 60

5 7

1 2

1 I

Plagioclase forms subhedral prismatic phenocrysts averaging 0 7 1

mm in size with a few up to 3 mm long Alteration is similar to that
in the dacite except that calcite is more abundant especially in

larger phenocrysts and sericite commonly is more abundant

Groundmass plagioclase forms equant grains averaging 0 01 0 03 mm in

size they are altered moderately to sericite and calcite Chlorite
forms interstitial patches of extremely fine grain size Ti oxide forms

irregular patches as in the dacite Quart occurs in interstitial patches
of very fine grain size which locally grade into coarser grained
replacement patches

Adjacent to the marcasite chlorite replacement patch the groundmass
is altered completely to marcasite leaving relic plagioclase phenocrysts
surrounded by irregular aggregates of very fine grained marcasite

replacement 35 of sample
marcasite 40 45

calcite 20 25

chlorite 15 l

quartz l5 1

sphene 1

sericite

pyrrhotite
chalcopyrite

0 3
trace

trace

continued
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Dev 87 01 26 9m page 2

Marcasite forms anhedral to submosaic aggregates of fine grain
size mainly in a large patch in the center of the section Most of

these grains have slight anisotropism Intergrown with these are

patches of similar size as the grains in which marcasite forms extremely
fine grained aggregates of high anisotropism These patches contain

extremely fine grained inclusions of non reflective material they are

interpreted as having formed by replacement of pyrrhotite A few patches
of marcasite pyrrhotite exist away from the main patch The main patch
is gradational into the zone of andesite strongly altered in the ground
mass to marcasite possibly original pyrrhotite with low anisotropism

Interstitial to marcasite in the large patch is very fine grained
chlorite with minor sericite Chlorite also forms similar intergrowths
nearby with calcite

Ti ox de occurs as clusters of extremely to very fine grains within
the main marcasite patch and it is possible that they represent relics
around which marcasite replaced the rest of the rock

Calcite forms fine to medium grained patches in part alone and
in part intergrown with chlorite and lesser sericite

Quartz commonly occurs alone or with minor calcite chlorite and
Ti oxide in patches up to a few mm across average less than 1 mm with
grain size locally up to 1 5 mm and averaging 0 05 0 1 mm

Sphene occurs in one calcite rich patch as a few elongate subhedral
grains up to 0 5 mm long It is slightly altered to Ti oxide

Pyrrhotite forms a very few inclusions up to 0 03 mm in size in
marcasite

Chalcopyrite forms a very few grains up to 0 03 mm across

The rock is cut by a veinlet up to 0 5 mm wide of very fine grained
quartz with minor sericite chlorite and by a few veinlets up to 0 1 mm

in size of calcite The latter appear to be truncated at the edge of
the large marcasite chlorite patch
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Dev 87 01 l13 4m Diorite Porphyry Hypabyssal Altered

o

The rock contains phenocrysts of plagioclase and hornblende in a

groundmass of plagioclase K feldspar with lesser biotite quartz apatite
calcite Ti oxide and pyrite
phenocrysts veinlet

plagioclase 40 45 quartz calcite minor
hornblende 10 12

apatite minor

groundmass
plagioclase K feldspar 30 35

biotite 4 5

quartz 1 2

Ti oxide ilmenite 1 2

calcite 2 3

apatite 0 3

pyrite 0 3

Plagioclase forms anhedral to euhedral prismatic phenocrysts
averaging 1 1 5 mm in size Some grains are slightly compositionally
zoned One grain gave a composition of An50 by the Carlsbad albite twin
method Alteration of plagioclase is slight to calcite and minor sericite

Hornblende forms equant to prismatic grains up to 2 mm in length
They are altered completely mainly to pseudomorphic tremolite Some

grains contain patches of calcite or chlorite

Apatite forms a few prismatic grains up to 1 mm in length
The groundmass is dominated by equant anhedral plagioclase

K feldspar grains averaging 0 05 0 15 mm in size K feldspar and dusty
hematite probably are secondary after plagioclase K feldspar was not
seen in thin sectionin the stained offcut block it is seen to be

abundant throughout the groundmass
Biotite forms disseminated grains and clusters of grains up to

0 5 mm in size of clusters individual grains are extremely fine
unoriented and medium orange in color

Quartz forms interstitial patches and single grains averaging
0 05 0 2 mm in grain size Extinction commonly is slightly wavy

Ti oxide and ilmenite occur in patches up to 0 3 mm in size

Ilmenite forms cores surrounded by Ti oxide Ti 0xide probably after

sphene forms skeletal patches up to 0 7 rom in size intergrown with
much less silicates

Apatite forms subhedral to euhedral prismatic grains averaging
0 15 0 3 mm in length

Calcite forms irregular replacement patches up to 1 mm in size
Some contain moderately abundant anhedral grains of pyrite from 0 02

0 05 mm in size

pyrite forms disseminated grains averaging 0 03 0 15 mm in size
it is moderately concentrated with calcite and with Ti oxide

The rock is cut by a discontinuous veinlet up to 0 02 mm wide of

quartz calcite
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Dev 87 0 1 135 2m Latite replaced by Calcite Chlorite Marcasite Quartz

The rock is a slightly porphyritic latite with plagiolcase pheno

crysts in a groundmass dominated by plagioclase K feldspar and chlorite
It is replaced by patches and veins of calcite chlorite marcasite quartz

sphene

replacement patches veins

calcite 20 25

chlorite 7 8

marcasite 7 8

quartz It 2

sphalerite minor

chalcopyrite trace

sphene 1 It

The rock contains a few plagioclase phenocrysts from 0 5 1 rom in

length and one cluster of anhedral grains 1 8 rom across Alteration is

slight to locally moderate to patches of calcite with minot chlorite

The groundmass is dominated by irregular prismatic grains of

plagioclase averaging 0 05 0 15 rom in length with a few up to 0 5 rom

long K feldspar occurs with plagioclase either as very fine inter

stitial grains or as replacement of plagioclase Feldspars are altered

to dusty opaque such that distinction of K feldspar is impossible in

thin section In the stained offcut block K feldspar is seen to be

most abundant away from the replacement veins and patches
Intergrown with feldspars in the groundmass are extremely fine

grains and patches of grains of chlorite

Quartz forms very fine to extremely fine grained patches com

monly associated with chlorite interstitial to feldspars
Ti oxide forms extremely fine grained patches and disseminations

in part probably after sphene Patches are up to 0 3 rom in size Some

of the sphene in the rock may be primary although much of it is

spatially associated with calcite
The replacement patches and veins are up to a few rom across and

consist of very fine to locally medium grained aggregates of calcite

aragonite with lesser patches of e tremely fine to very fine

grained chlorite irregular patches of marcas ite and a feW concentra

tions of quartz and of sphene
Calcite patches range from less than 0 1 rom the groundmass to

up to a few rom across In some patches carbonate has an elongate

prismatic habit of grains up to 0 5 rom in lengttr these may be aragonite
Chlorite forms a few large patches up to a few rom across mainly

very fine grained and mainly surrounded by calcite

Marcasite is concentrated n patches up to a few mm acrosS mainly
as submosaic aggregates averaging 0 1 0 2 rom in grain size Some patches
contain abundant extremely fine grained inclusions of silicates

Quartz occurs in one large patch up to 1 5 rom across of anhedral

slightly interlocking grains from 0 05 D 3 rom in size In this same

replacement patch mOderately abundant sphene grains from O l 0 2 rom

in size are intergrown with calcite and chlorite Elsewhere sphene forms

clusters of grains and single grains of similar sizet some of the clusters

are moderately altered to Ti oxide Quartz also occurs as scattered

grains averaging 0 07 0 15 rom in size in some calcite rich replacement
patches

Apatite forms a few anhedral to subhedral grains up to 0 1 rom in

size mainly associated with quartz
One cluster of marcasite contains interstitial patches of sphalerite

up to 0 25 rom in grain size Sphalerite contains abundant exsolution

blebs of chalcopyrite Chalcopyrite also forms a few grains up to 0 05

rom in size associated with pyrrhotite in another part of the section

phenocrysts
plagioclase

groundmass
plagioclase K feldspar
chlorite 8 10

quartz 1 2

Ti oxide 1 It

4 5

40 45

contipuedl

F
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Dev 87 01 135 2m page 2

Sphalerite is dark orange in color and semiopaque

The rock is cut by a late vein up to 0 2 rom in width of very fine
to fine grained calcite along whose margins are abundant patches of

very fine grained marcasite The vein contains a few grains of quartz
up to 0 1 mm in size
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Dev 87 01 156 8m Strongly Replaced Andesite

The rock contains patches dominated by dolomite sericite which were

later replaced partly by quartz and which are cut by an irregular vein
of quartz replacement Ti oxide apatite and pyrite are prominent minor

minerals The original nature of the rock is uncertain but it probably
was dominated by plagioclase
dolomite 20 25

sericite 20 25

quartz 35 40
Ti oxide 2 2

pyrite 1 2

apatite 1 2

pyrrhotite trace

chalcopyrite trace

Relic patches of altered host rock are dominated by extremely fine
grained sericite patches which appear to have been replaced by irregu
lar patches and grains up to 1 5 mm in size of dolomite Dolomite
grains are equant in outline and commonly potphytoblastic in nature

Quartz occurs in two main modes An early quartz replacement
event pervasively altered the rock producing a texture of very fine
grained quartz patches with minor to moderately abundant interstitial

patches dominated by sericite and lesser dolomite More intense
quartz replacement produced coarser grained quartz aggregates averaging
0 05 0 35 mm in grain size and a fe quartz grains up to 1 mm in size
with minor interstitial calcite and sericite

Ti oxide is concentrated in patches up to 1 mm in size in which
it forms extremely fine grained aggregates intergrown with sericite
dolomite these patches may be secondary after sphene

Pyrite forms clusters of subhedral grains up to 0 6 mm in size
A few grains contain an inclusion up to 0 02 mm in size of pyrrhotite
Chalcopyrite occurs along the border of one pyrite grain as a grain
0 03 mm across

Apatite is abundant as clusters of irregular commonly ragged
equant to prismatic grains averaging 0 02 0 05 mm in size with a few
up to 0 15 mm across It occurs most commonly in quartz rich patches

A few elongate sulfide patches up to 0 15 mm in length appear to
be of very fine grained pyrite which may be secondary after pyrrhotite

i
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i



i Altered DaciteJAndesite cut by eins of Quartz
Marcasite Pyrite Calcite and late Calcite Veinlets

The rock is strongly altered and dominated by extremely fine grained
sericite It appears to have contained scattered plagioclase phenocrysts
It is partly replaced by very fine grained quartz in irregular patches

Early veins are dominated by quartz with lesser marcasite pyrite and

calcite Late veinlets are of calcite

Dev 87 01 165m
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phenocrysts
plagioclase

groundmass
sericite kaolinite 65 70

quartz 7 8 replacement patches
pyrite 0 5
Ti oxide 0 3

veins

quartz 12 15
marcasite pyrite 3 4
calcite 1

late calcite veinlets 2 3

The rock contains a few prismatic plagioclase phenocrysts up to 0 7

rom in size These are replaced completely by sericite showing a slightly
preferred orientation

The groundmass is dominated by extremely fine grained sericite

kaolinite with minor interstitial extremely fine grained quartz and
minor to moderately abundant dusty Ti oxide Sericite forms irregular
patches of slightly coarser grain size intergrown with minor to moderately
abundant very fine grained quartz

Quartz is concentrated moderately in irregular very fine grained
patches associated with much less sericite and pyrite these patches
probably are of replacement origin

Pyrite forms disseminated grains from 0 02 0 2 in size with

coarser grains commonly subhedral to euhed al in outline
Ti oxide is variably distributed through the rock as dusty grainst it

is concentrated in some quartz rich patches and in some zones with minor

relic plagioclase
The rock contains veins up to a few rom wide of very fine to fine

grained quart with lesser Fe sulfides and calcite pyrLteJmarcasite
forms clusters of equant subhedra1 grains averaging 0 1 0 2 rom in size

and also forms larger patches up to 1 5 mm in size of very fine grained
anhedral aggregates Associated with the latter are minor to moderately
abundant patches of extremely fine grained marcasite distinguished by
having strong anisotropism whereas pyritelmarcasite in coarser aggregates
is only slightly anisotropic

Calcite forms interstitial grains up to 0 3 rom in size between

subhedral quartz grains in the core of one large vein

Late veinlets averaging 0 05 0 1 in width consist of very fine

to fine grained calcite

In the main veins chalcopyrite forms scattered grains and clusters
of grains associated with pyriteJmarcasite Grain size of chalcopyrite
is up to 0 1 rom One patch of base metal sulfide 0 2 rom across adjacent
to a pyrite marcasite patch is dominated by galena with a thin rim

0 02 rom wide of chalcopyrite Another patch of pyritelmarcasite contains

a grain of colorless sphalerite 0 15 rom across

3 5

chalcopyrite
sphalerite
galena

0 1
minor
minor

o
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Dev 87 01 l76 0m Porphyritic Andesite Quartz Patches Calcite Vein

A few phenocrysts of plagioclase are set in a groundmass dominated
by plagioclase with lesser K feldspar chlorite and calcite Pyrite forms

disseminated grains Quartz forms patches of uncertain origin The rock
is cut by a late calcite vein

Plagioclase forms equant to prismatic euhedral phenocrysts from
1 2 rom in size Alteration is complete to very fine grained calcite and
much less disseminated to patchy sericite and or chlorite

The groundmass is dominated by prismatic slightly interlocking
plagioclase grains averaging 0 1 0 3 rom in length and finer grained
interstitial patches of feldspars and of chlorite Alteration of plagio
clase is moderate to calcite sericite and possibly to epidote The

distribution of K feldspar is see best in the stained offcut block it
could not be distinguished from plagioclase in thin section because of

the alteration It is possible that K feldspar was formed by replacement
of plagioclase

Chlorite forms interstitial patches of extremely fine to very
fine grain size It ismainly pale green in colO with a few patches
being medium green

Calcite forms irregular replacement patches up to 0 6 rom in size
either alone or locally with quartz andor sphene

Pyrite forms disseminated grains averaging 0 02 0 12 rom in sizet
they are subhedral to anhedral in outline and many are intergrown with

very fine grained plagioclase Ti oxid quart and chlorite
Ti oxide forms extremely fine grained patches up to 0 02 rom in size

Sphene occurs in a few patches mainly w th calcite as subhedral
to anhedral grains averaging 0 05 0 1 rom in length

Chalcopyrite forms a very few grains up to 0 03 rom in size

Sphalerite forms fewer grains averaging 0 01 rom in si ze mainly
associated with chalcopyr te or py ite

Apatite forms a very few prismatic grains up to 0 01 rom across in

quartz
The rock contains moderately abundant patches up to 1 rom in size

of very fine to fine grained quartz and locally minor chlorite and
calcite One patch appears to be recrystallized to an aggregate of

anhedral slightly interlocking grains from 0 01 0 03 mm in grain size
The rock is cut by a tension fracture filling veinlet of very fine

to fine grained calcite the vein is up to 0 2 rom wide

The groundmass of the rock is slightly flow bandedt this is produced
by subparallel orientation of groundmass plagioclase

n

o

o

o

phenocrysts
plagioclase

groundmass
plagioclase
K feldspar
chlorite

calcite

pyrite
Ti oxide

patches
quartz

vein
calcite

7 8

60 65
7 8
7 8

7 8

1 2
1 H

4 5

sphene
chalcopyrite
sphalerite
apatite

0 3

trace

trace

trace

t chlorite calcite

0 3
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The rock contains minor plagioclase phenocrysts in a variable

groundmass containing plagioclase K feldspar and patches rich in
quartz and or calcite Pyrite forms disseminated grains and clusters

phenocrysts
plagioclase

groundmass
plagioclase
K feldspar
quartz
calcite

pyrite
Ti oxide

pyrrhotite
apatite

Plagioclase forms subhedral prismatic phenocrysts averaging 0 5
1 2 mm in length These are altered slightly to moderately to patches
of calcite and disseminated sericite A few coarser patches up to 2 mm

in size consist of intimate aggregates of extremely fine to very fine

grained calcite and lesser sericite these may be after plagio ase

phenocrysts Some phenocrysts contain minor patches of K feldspar
The groundmass in the freshest part of the sample is dominated by

prismatic grains of plagioclase averaging 0 05 0 1 mm in size with

anhedral interstitial feldspar averaging 0 01 0 03 mm in size Ground

mass plagioclase grains are slightly interlocking and irregular in

outline K feldpar is intergrown with plagioclase but cannot be
identified in thin section except as mentioned above

Quartz occurs in two main modes which are somewhat gradational
It forms interstitial grains averaging 0 02 0 05 mm in size commonly
concentrated in patches up to 2 mm across and commonly associated with
sericite after feldspars Other smaller patches averaging 0 2 0 5 mm

in size are dominated by very fine grained quartz with minor chlorite
sericite and Ti o ide A few of these have subhedral 0utlines sug

gesting that the patches may be secondary after original hornblende

phenocrysts An alternate interpretation would be that the patches
were formed by replacement Several larger patches of very fine to

fine grained aggregates of quartz with lesser sericite calcite

and opaque also may have been formed by replacement
Calcite forms disseminated patches averaging 0 050 1 mm in sizet

these Were formed by replacement of plagioclase A few larger patches
up to 1 5 mm consist of very irregular medium to coarse grains of

calcite

Pyrite forms disseminated grains and clusters of grains averaging
0 1 0 3 mm in size Most are very irregular in outline and intergrown
with groundmass Inclusions of groundmass are common Pyrite was formed

by replacement of the rock
Ti oxide forms disseminated grains in the groundmass averaging 0 01

0 02 mm in size

Pyrrhotite occurs in a few pyrite grains as subrounded inclusions
from 0 02 0 05 mm in size pyrite grains contain up to 3 inclusions of

pyrrhotite
Apatite forms irregular grains up to 0 3 rom in size in the cores of

a few quartz rich patches
Much of the groundmass is slightly to moderately altered to sericite

and in places is obscured by semiopaque sericitecarbonate Ti o ide
The rock contains a few fragments up to 1 rom in size of fine

grained quartz aggregates showing moderately straine e tinction
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Dev 87 02 32 3m Altered Porphyritic Latite Andesite

4 5 fragments
quartzite minor

8 10

7 8
7 8

3 4

0 3
trace
minor



n porphyritic Andesite with Replacement Veins and
Patches of Calcite Chlorite Ma casite

The rock contains plagioclase and lesser hornblende phenocrysts
in a groundmass dominated by plagioclase Replacement veins and patches
are dominated by ca c te with lesser chlorite and marcasite Phenocrysts
are altered strongly to completely plagioclase being replaced by
calcite sericite and hornblende by chlorfte calcite Ti oxidel

Plagioclase forms subhedral to euhedral phenocrysts up to 3 rom

in size They are strongly to completely altered to fine grained
calcite and extremely fine grained sericite

Hornblende phenocrysts are up to 1 2 rom in size They are

altered completely to very fine grained chlorite and calcite Many
also contain moderately abundant Ti o ide concentrated along cleavage
directions in the original hornblende

The groundmass is dominated by irregular slightly interlocking
plagioclase grains with dominantly prismatic outlines averaging 0 1 0 2

rom in length Grains are altered to dusty semtopaque Interstitial to

these are anhedral grains of somewhat smaller size

Intergrown with groundmass plagioclase are very fine grained
patches of chlorite and of quartz and extremely fine grained patches
of Ti oxide Ti oxide also is concentrated in a few patches up to 0 5

rom across in part associated with hornblend t in these it is inter

grown with e tremely fine grained chlorite and lesser quart
Calcite forms irregular replacement patches ranging wi ely in size

and grain size

Apatite forms one anhedral prismatic grain 0 5 rom across at one

end of which is an aggregate of extremely fine 0 01 D 03 rom equant
apatite grains up to 0 5 rom across Inter9rown w th apatite is dusty
semiopaque of unknown composition

Chalcopyrite forms a very few anhed al grains up to 0 03 rom in
size

Replacement patches and veins up to 2 rnm in wi th are dominated

by fine to medium grained calcite with clusters up to 1 rom in size of

very fine to fine grained subhedral marcasite and patches of very

fine grained chlorite Quart forms scattered subhed al grains up to

0 1 rom in size enclosed in calcite Pyrrhotite forms a very few subrounded

inclusions up to 0 03 rom in size in marcasite Chalcopyri e forms one

equant grain 0 1 rom across in a calcite replacement patCh in a plagio
clase phenocryst K feldspar occurs as very fine grained aggregates in
halos about many of the veins halos are up to about 0 5 rom in width

K feldspar was not recognized in thin sectiont its presence in indicated
by the stained offcut block
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Dev 87 02 39 6 m

phenocrysts
plagioclase
hornblende

groundmass
plagioclase
calcite
chlorite
sericite

quartz
Ti oxide

apatite
chalcopyrite

replacement patches veins

25 30

4 5
calcite
marcasite
chlorite

quartz

K feldspar
pyrrhotite
chalcopyrite

17 20
3 4
3 4
0 2

3 4 in halos

trace

trace

25 30

4 5
4 5
3 4
1 1

1 1
0 2

trace
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porphyritic Rhyodacite with Replacement Patches of

Calcite Pyrite Chlorite Quartz Marcasite

Phenocrysts of plagioclase and lesser ones of biotite hornblende

apatite and Ti oxide chlorite occur in a very fine grained groundmass
dominated by K feldspar and plagioclase Replacement patches up to 2

rnrn across contain calcite pyrite chlorite quartz and marcasite

phenocrysts replacement patches
plagioclase l7 20 calcite 2 3

biotite 3 4 pyrite 1

hornblende 1 quartz 1

Ti oxide chlorite l 2 chlor te 0 5

apatite 0 2 chalcopyrite trace

groundrnass
K feldspar 35 40

plagioclase 25 30

chlorite 4 5

quartz 2 3

Ti oxide 0 3

pyrite minor zircon trace

Plagioclase forms subhedral to euhedral prismatLc phenocrysts
from one to several mm long Alteration is variable from slight to

almost complete to patches of calcite and disseminations of sericite

and dusty opaque
Biotite forms slender flakes up to 1 7 mm in length It is

altered completely to pseudomorphic muscovite or chlorite with minor

to abundant lenses of calcite parallel to cleavage of original biotite

and with moderately abundant Ti oxide along cleavage planes
Hornblende forms a few clusters of equant subhedral to

euhedral grains averaging 0 2 0 3 mm in size These are replaced
completely by pseudomorphic chlorite and patches of calcite Other

patches which may represent original hornblende Or sphene phenocrysts
are replaced completely by intergrowths of about equal amounts of

Ti ox de and chlorLte These are up to O T in size

Apatite forms a few subhedral prismatic phenocrysts up to 0 5 mm

in size Smaller grains commonly are associated with hornblende

The groundmass is dominated by a very fine grained aggregate of

equant K feldspar grains and equant to prisrnat c plagiOclase grains
averaging 0 03 0 07 mm in size th prismatic plag oclase up to 0 12 rom

long Chlorite forms very fine grained interstital patches and grains
Quartz forms very fine grained patches up to O lS rom across and single
grains intergrown with feldspars Ti oXLde forms e tremely fine grained
patches Zircon forms a few subhed al to subrounded grains from 0 02

0 1 mm in size Pyrite forms scattered anhed al to subhedral grains
averaging 0 02 0 03 rom in size

The rock contains a few replacement patches up to 2 mm aCrOSS

Many patches consist of calcite with lesser quartz and a few consist

of chlorite and quartz One large patch is dominated by a coarse grain
of pyrite with lesser calcite and minor chlorite surrounding it

Marcasite occurs in a few patches up to 0 5 rom in SiZe It forms extre

mely fine grained aggregates intergrown with minor non reflective
material probably secondary after pyrrhotite Chalcopyrite forms a very

few grains up to 0 03 mm in size near the border of the pyrite megacryst
chalcopyrite is in calcite

Dev 87 02 47 0m
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Del87 02 l44 5m Porphyriti c Andes ite wi th Replacellent Patches of
Calcite Pyrite Chlorite Quartz

The rock contains abundant phenocrysts of plagioclase and minor
ones of hornblende and apatite in a very fine grained groundmass
dominated by plagioclase with much less K feldspar and chlorite
Replacement patches are of calcite quartz chlorite with one large
patch of pyrite surrounded by calcite and chlorite

phenocrysts
plagioclase
hornblende
apatite

groundmass
plagioclase 40 45
K feldspar 10 12
chlorite 5 7
quartz 1 2
Ti oxide 1 2

pyrite 0 3

chalcopyrite trace

Plagioclase forms euhedral to subhedral prismatic phenocrysts up
to 3 5 mm long It is altered moderately to strongly to calcite sericite
chlorite with prominent dusty opaque Calcite is very fine to fine

grained and commonly forms interlocking grains Sericite is extremely
fine grained Chlorite is concentrated in sub rounded to irregular patches
of very fine grain sizer subrounded patches commonly have a radiating
texture Chlorite is p eochroic from pale to light or medium green

Hornblende forms a few subhedral grains up to 1 5 mm in size It
is altered completely to aggregates of very fine grained chlorite with
lesser calcite and much less quartz and Ti oxide

Apatite forms a few subhedral p ismatic grains up to 0 4 mm long
These have abundant fluid inclusions averaging 0 01 0 02 mm in size

The groundmass is dominated by plagioclase with prominent prismatic
grains from 0 1 0 25 mm in length surrounded by and intergrown with
anhedral grains of moderately smaller grain size K feldspar occurs
with groundmaSS plagioclase probably mainly in the interstitial material
Grains contain mOderately abundant dusty spaque K feldspar was not
identified in thin sectionr its presence is indicated by the stained
offcut block

Chlorite forms extremely fine grained patches scattered through
the groundmass

Quartz forms very fine grains and clusters of a few grains in
interstitial patches up to 0 15 mm in siZe

Ti oxide forms a few patches up to O lmm in size in which it is
intimately intergrown w th chlorite and plagioclase I also forms
abundant disseminated patches of extremely fine grain size up to 0 04
mm across

Pyrite forms subhedral to euhedral grains up to 0 3 mm in size
Some larger ones contain abundant tiny silicate i nclusions

Chalcopyrite forms a few grains from 0 03 0 02 rom in size
The replacement patches average 1 1 5 rom in size and consist of

very fine to fine grained aggregates of calci te and quartz with minoX
chlorite and Ti oxide One large patch contains several pyrite grains up
to 1 5 mm in size surrounded by calcite with lesser patches of chlorite
and minor quartz the last mainly within pyrite PyrXhotfte forms two
grains 0 03 mm in size in one large pyrite grain

20 25
1 H

0 1

replacement
calcite

pyrite
chlorite

quartz
Ti oxide

patches
3 4
1 H

0 7
0 7

0 1
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Dev 87 02 155 5m porphyritic Andesite cut by Vein of Quartz l YXite

The rock contains plagioclase phenocrysts and lesser ones of
hornblende in a very fine grained groundmass dominated by plagioclase
with lesser tremolite actinolite and chlorite The rock contains

patches up to a few mm across of replacement quartz It is cut by a vein
of quartz pyrite K feldspar forms replacement patches in plagioclase
phenocrysts and is moderately abundant in the groundrnass it appears to
be dapleted along the vein in a zone up to a few mm wide

phenocrysts replacement patches
plagioclase 25 30 quartz 4 5
hornblende 3 4

apatite 0 3

Ti oxide 0 5
groundmass
plagioclase 35 40

K feldspar 7 8
chlorite 4 5
tremolite actinolite 2 3
Ti oxide 1

sphene trace

pyrrhotite 0 3

pyrite 0 3

vein

quartz
pyrite
epidote

3 4
2 3

0 1

chalcopyrite trace

Plagioclase forms subhedral to euhedral phenocrysts averaging 1 2
mm in length with a few up to 3 mm long Composition from the
Carlsbad albite twin method is An47 Plagioclase is altered slightly
to K feldspar and calcite patches and commonly contains dusty semiopaque
inclusions and clusters of pynrhotite

Hornblende forms subhedral phenocrysts up to 1 3 mm in size It
is altered completely to ragged pseudomorphs of tremolite actinolite of

very pale green color

Apatite forms euhedral to subhedral prismatic grains up to 0 35 mm

long in part associated with hornblende phenocry ts Apatite commonly
contains dusty semiopaqueJopaque inclusions

Ti oxide forms subhedral patches up to 0 5 mm in size possibly
after sphene

The groundmass is dominated by plagioclase ranging from prismatic
grains up to 0 15 mm long to anhedral interstitial grains less than
0 05 mm across Dusty semiopaquelopaque inclusions are common K feldspar
was not identified in the groundmass but the stained offcut block
indicates that it is moderately abundant It probably occurs in the
interstitial grains and to a lesser e tent replacing coarser groundmass
plagioclase

Chlorite forms patches up to 0 1 mm in size of extremely fine
grains mainly interstitial to plagioclase and partly associated with
tremolitejactinolite

TremoliteJactinolite forms disseminated grains averaging 0 05 0 1
rom in length Both it and chlorite are moderately concentrated in a
diffuse halo about the vein

Ti oxide forms extremely fine grained disseminated patcnes
averaging less than 0 03 rom in size Sphene forms a very few grains up
to 0 05 rom across with hornblende

Pyrrhotite forms irregular patches of grains up to 0 3 rom in size

Pyrite forms scattered cubic grains from 0 05 0 10 rom in size

Chalcopyrite forms a very few grains up to 0 02 rom in size with

pyrite continued
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The rock contains subrounded to irregular patches up to a few mm

across of quartz These consist of aggregates of very fine to fine

grains and some show moderately wavy extinction Along the borders of
a few are concentrations of tremolite actinolite and pyrite Textures
suggest that thefpatches are of replacement origin however an alternate
interpretation is that they are recrystallized quartz phenocrysts This

latter interpretation is not favored because of the overall composition
of the rock and because of the similarity in texture of this quartz
to that in the vein

The vein averages 1 1 5 mm in width Its center is dominated by
very fine to fine grained quartz Pyrite is concentrated towards and
along the margin as subhedral grains up to 0 4 mm in size Grains

commonly contain minor to abundant silicate inclusions Epidote forms
a few subhedral prismatic grains up to 0 2 mm long associated with
quartz Outwards from the vein are patches of quartz pyrite and a few

patches in which pyrite forms extremely fine grained aggregates inter

grown irregularly with the host rock Calcite forms a very few grains
up to 0 05 mm in size with quartz in the vein
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The rock contains plagioclase phenocrysts in a groundmass dominated

by plagiociase and K feldspar with moderately abundant replacement
patches of dolomite and scattered amygdules of quartz chlorite calcitel
A few large patches dominated by sericite with m nor T oxide and quartz

may be secondary after mafic phenocrysts Pyrite is disseminated thruout

phenocrysts
plagioclase

groundmass
plagioclase
K feldspar
do lomi te

quartz
pyrite
Ti oxide

amygdules
quartz
chlorite

calcite

Ti oxide

Plagioclase forms prismatic phenocrysts from 0 2 1 rom in length
They appear to be oligoclase andesine in composition Alteration is

moderate to dusty sericite and scattered patches of dolonite
The groundmass is domnnated by an extremely fine grained aggregate

of plagioclase and lesser K feldspar Plagiolcase is similar to that in

the phenocrysts and ranges in habit from lathy to anhedral K feldspar
was identified from the stained offcut blockit forms extremely fine

grained aggregates intergrown with groundmass plagioclase
Dolomite forms disseminated patches averaging 0 030 01 rom in size

and is concentrated around some patches of sericite quartzTi oxide
as irregular grains up to 0 6 rom across

Quartz occurs as interstitial grains and patches averaging 0 02 0 05

mm in size

pyrite forms irregular in part skeletal grains averaging 0 1 0 2

mm in size with a few up to 1 rom acr0SS Grain borders are very
irregular and commonly subrounded Many grains contain moderately
abundant inclusions of host rock and one grain contains an inclusion

0 02 mm across mf pyrrhotite
Ti oxide forms disseminated grains averaging 0 01 mm in size

Several patches in the groundmass contain more abundant and slightly
coarser grained sericite than normal Some of these patches also contain

quartz and calcite dolomite patches commonly are surrounded by irregular
grains of dolomite up to 0 6 mm across These patches commonly contain

moderately abundant Ti oxide as disseminated extremelY fine grained
patches They may be secondary after hornblende phenocrysts

Amygdules up to 0 7 mm in size ha e sharp cUr ed smmothly to

irregular outlines They are dominated by an outer zone of ver fin

grained submosaic quartz with a core of exbremely fine grained
chlorite with lesser sericite and local patches of dblomite Quartz

commonly has grown perpendicular to walls of the patch Sheet silicates
and minor Ti oxide form extremely fine grained patches in the cores
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Dev 81 03 38 0m Porphyritic Latite

20 25

25 30

12 15

8 10

2 3
4 5

0 1
trace of pyrrhotite

1 1
0 5

trace

trace
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Dev 87 03 59 7m Andesite Flow Replacement Patches of Calcite

Chlo ite Qu t t eins of Marc sitejPYrite Calcite

The rock contains scattered plagioclase phenocrysts in a groundmass
dominated by plagioclase and K feldspar which commonly shows flow banding
defined by parallel orientation of plagioclase laths Replacement patches

Up to a few mm across are dominated by chlorite and calcite with a few

dominated by quartz Veins consist mainly of pyrite marcasite with

irregular halos in which the sulfide is intimately intergrown with the

host rock in braided textures

3 4
replacement patches

chlorite 12 15
calcite 15 17

quartz 1 2

pyrite marcasite 0 5

barite 0 1

veins alteration halos

pyrite marcasite 7 8
calcite 0 5

phenocrysts
plagioclase

groundmass
plagioclase 30 35

K feldspar 15 17

chlorite 4 5

quartz l 1

Ti oxide 1 1

pyrite marcasite 0 5

pyrrhotite minor

Plagioclase forms scattered phenocrysts from 0 1 1 2 mm in average

length These are altered moderately to strongly to sericite and calcite

with minor patches of quartz and pyrite marcasite

The groundmass is dominated by lathy plagioclase grains averaging
0 05 0 1 mm in length These commonly show a moderate foliation caused

by flow banding during cooling of the magma Interstitial to these is

an extremely fine grained aggregate of K feldspar plagioclase and

lesser chlorite with moderately abundant extremely fine grained
Ti oxide interstitial to plagioclase laths Pyrite marcasite forms

disseminated irregular p tches up to 0 1 mm in size pyrrhotite locally
forms a few grains up to 0 1 mm in size

The rock contains irregular replacement patches dominated by extreme

ly fine grained chlorite and fine to very fine grained calcite Some

of these contain patches of very fine grained quartz and fine to very
fine grained pyri e marcasite Barite occurs as clusters of grains
in cores of a few patcheSt grains are up to 0 25 mm in size Optical
and physical properties are m0d rate relief about that of apatite
low birefringence slightly greater than that of quartzparallel
extinction weak cleavage soft

A few veins up to 1 mm in width consist of pyriteJrnarcasite generall
with weak anisotrop m A few patches also cons s of very fine grained
aggregates of pyrite marcasite Bordering the veins and in places
comprising the entire vein are extremely fine grained lenses and fracture

filling seams of pyriteJmarcasite intimately intergrown with groundrnass
plagioclase or with calcite Calcite also occurs as lenses up to 0 5 mm

wide and 2 mm long in the core of the sulfide veins

Chlorite forms a few lenses up to 1 2 mm long and 0 2 mm wide

these are extremely fine grained and some contain clusters of Ti oxide

grains of extremely fine grain size



r
L

o
n
w

Q

o
n
u

Q
ItJ
n
I
U

n
r1

U

iiI
I
d

o
n
L

n

n
I I
U

C
n

o

Dev 87 03 69 7m Po phy itic Latite

The rock contains phenocrysts of plagioclase and minor ones of

biotite in a groundmass dominated by plagioclase with interstitial
patches of chlorite K feldspar and dolomite occur in irregular patches
the former may be in part primary and in part secondary and the latter

is secondary Sulfides a e dominated by pyrrhotite with lesser pyrite
Late veinlets are of dolomite

20 25

1 lt
minor

veinlets
dolomite mino

phenocrysts
plagioclase
biotite

apatite
groundmass
plagioclase K feldspa 35 40

chlorite 10 12

dolomite 17 20

quartz 3 4

pyr hotite 3 4

pyrite 1 l
Ti oxide 0 3
sphalerite t ace

chalcopyrite trace

Plagioclase forms prismatic phenocrysts averaging 0 3 0 8 mm in
size with a few between 1 0 and 2 5 mm long Many larger phenocrysts
are altered strongly to completely to fine grained dolomite with much
less extremely fine grained sericite Some phenoc ysts contain patches
of seconda y chlorite

Biotite forms slender phenocrysts up to 1 7 mm long These are

altered completely to either pseudomorphic muscovite or to dolomite

each with moderately abundant intergrown Tf 0 ide

Apatite forms a few prismatic phenocrysts up to 0 4 mm long in

pa t associated with biotite pheoncrysts It also forms unusual patches
up to 0 3 mm long of very fine grained aggregates of equant anhed al

grains
The groundrnass is dominated by very fine grained feldspars in

equant to slightly prismatic grains averaging 0 02 0 04 mm in size

Chlorite forms interstitial patches of extremely fine grain size
Dolomite occurs in part of the section as irregular patches up to 1 mm

in size replacing both groundmass and plagioclase phenocrysts It is

uncertain whether K feldspar is associated with dolomite as a replace
ment of plagioclase or if it is primary probably much of the K feldspa
is secondary

Quartz occurs in patches up to 0 3 mm in size mainly as very fine

grained aggregates It also occurs as irregular grains and aggregates
scattered through the groundmass with grain s ze from 0 02 0 05 mm

Some quartz may be of secondary origin
Sulfides commonly are associated with dolomite ano minolquartz

Pyrrhotite forms irregular patches up to 1 in size of very fine to

fine grains moderately intergrown with dolomite and groundrnass silicates

Pyrite forms euhedral to subhedral grains averaging 0 1 mm in si e with

one large composite grain 0 8 mm across Sphalerite occurs in one patch
as grains up to 0 2 mm in size intergrown with quart and minor chalco

pyrite Chalcopyrite also forms a few grains up to 0 05 mm in size with

pyrrhotite
Ti oxide is concentrated in several patches up to 0 7 rom in size

where it forms 20 30 of the patch intergrown h chlorite and plagio
clase

The rock contains minor dolomite veinlets averaging 0 02 05 mm in

width
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Slightly Porphyritic Andesite with Replacement
Patches of Calcite Pyrrhotite Quaht Chlorite

Plagioclase and hornblende form a few phenocrysts in a very fine

grained groundmass dominated by plagioclase and K feldspar the latter
of replacement origin The rock contains coarser grained replacement
patches dominated by calcite and pyrrhotite with lesser quartz and

minor chlorite

Dev 87 03 72 2m

7 8

2 3

replacement patches
calcite 7 8

pyrrhotite 3 4

quartz 3 4

chlorite 1 It
sphalerite minor

chalcopyrite trace

phenocrysts
plagioclase
hornblende

groundmass
feldspars 65 70

quartz It
Ti oxide t 1

pyrrhotite 1 It

Plagioclase forms subhedral pheoncrysts averaging 0 4 0 7 rom in

length with a few from 1 to 2 rom long Alteration is slight to

moderate to dusty opaque and patches of calcite and sericite

Several patches up to 1 5 rom in size consist of extremely fine

grained aggregates of quartz with or without chlorite and or calcite
Some of these have subhedral outlines suggesting that they are

replacements of hornblende phenocrysts
The groundmass is dominated by lathy to prismatic plagioclase

grains fnom 0 05 0 1 rom in length intergrown with anhedral finer

grained K feldspar and plagioclase K feldspar was not identified
in thin section but its abundant presence is indicated in the stained
offcut block The texture of the groundmass suggests that the rock is
an andesitet hence the Kfeldspar must represent replacement of plagio
clase

Quart forms scattered interstitial grains and patches averaging
0 03 0 05 rom in grain size

Ti oxide forms disseminated extremely fine grained patches up
to 0 03 rom in siz

Pyrrhotite forms disseminated grains a eraging 0 02 0 1 rom in size

The rock contains replacement patches up to a few rom across

Many of these are dominated by fine grained calcite with abundant

pyrrhotite in coarser grained patches in the cores of the replacement
zones and as abundant very fine grains intergrown irregularly with

calcite and groundrnass feldspars along the borders of the patches
Chlorite occurs mainly outwards from the zones of calciteopaque as

very fine grained aggregates Quartz occurs in a few patches with
calcite and pyrrhotite especially the large patch in one corner

of the section in which quartz forms a patch up to 1 5 rom across of

grains averaging 0 030 07 rom in size Quartz also occurs in patches
up to 1 7 rom in size of very fine to fine grained aggregates without
or with only minor other replacement minerals

Sphalerite forms one irregular patch 0 3 rom aCroSS intergrown
with groundrnass feldspars Associated with sphalerite and locally elsewhere
are a few grains of chalcopyrite averaging 0 02 rom in size Sphalerite
is deep red brown in color indicating a high iron content

r
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Dev 87 03 88 3m Andesitic Dacite Lapilli Tuff

The rock contains fragments up to 2 cm in size of andesite and

dacite in an extremely fine grained groundmass dominated by plagioclase
and K feldspar Replacement patches are dominated by one or more of
calcite chlorite and quartz Because of the difficulty of distinction
of some fragments from groundmass the fragments and groundmass between
them are described together

phenocrysts
plagioclase

groundmass
plagioclase
K feldspar
quartz
chlorite

pyrrhotite
Ti oxide

7 8
replacement

calcite

quartz
chlorite

pyrrhotite
sphalerite

35 40

20 25
4 5

0 5

1 It
0 3

patches
15 17

4 5
3 4

minor
minor

Plagioclase forms phenocrysts averaging 0 5 1 2 mm in length with

a few up to 3 mm long Most are subhedral to euhedral prismatic grains
Alteration is moderate to locally strong to extremely fine grained
disseminated sericite and to patches of very fine grained calcite

The groundmass is variable in texture In a few andesite fragments
the groundmass contains prominent prismatic grains of plagioclase up to
0 12 mm in length enc osed in and intergrown slightly with finer

grained irregular grains of plagioclase and K feldspar Elsewhere the

groundmass is very fine to extremely fine grained and dominated by
slighly interlocking aggregates of feldspars and much less quartz
Quartz commonly is concentrated in patches up to 0 1 mm in size

Chlorite forms scattered e tremely fine grained patches Ti oxide forms

disseminated extremely fine grained patches up to 0 03 mm across

pyrrhotite forms disseminated anhedral grains and aggregates from 0 02

0 15 mm in size

Replacement patches are up to a few across Calcite forms

anhedral ponphyroblastic grains up to 1 S rom to sLze Quartz commonly
is concentrated in patches up to 0 7 mm across of grains from 0 05
0 15 mm in size Chlorite is concentrated in patches up to 2 mm across

of extremely fine grained aggregates in part fntergrown alohg borders
of patches with calcite

Pyrrhotite and sphalerite form a few concentrations of grains in
the replacement patches with grain size up to 0 15 mm
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Dev 87 03 93 Sm Porphyritic Andesite strongly replaqed and veined

by Calcite Chlorite Quartz Pyrite Marcasite Barite

The original rock contains plagioclase phenocrysts in a groundmass
of plagioclase and lesser chlorite Early replacement consist of quartz
and chlorite Later replacement and veins are dominated by calcite
with lesser patches of chlorite and pyrite marcasite with minor barite
and quartz

phenocrysts
plagioclase

groundmass
plagioclase
chlorite
Ti oxide

replacement
quartz 10 12

chlorite 8 10
calcite 35 40
pyrite marcasite 7 8

Plagioclase forms subhedral to euhedral elongate prismatic pheno
crysts up to 1 5 rom long They are altered strongly to sericite with
or without calcite

The groundmass is dominated by prismatic plagioclase grains up to
0 12 rom in length and by anhedral plagioclase and chlorite grains from
0 02 0 05 rom in size Ti oxide forms disseminated patches averaging
0 02 0 05 rom in size with a few up to 0 1 rom across

Quartz forms early pervasive replacement as grains averaging 0 03
0 1 rom in size Some patches of quartz are up to 1 5 rom in size Inter
stitial to quartz is minor to moderately abundant chlorite Chlorite
forms very fine grained replacement patches up to 1 rom in size in part
associated with quartz and in part associated with calcite

Calcite forms irregular to subhedral prismatic grains up to 1 5
rom in size replacing the rock The presence of abundant prismatic
grains suggests that some of the carbonate may be aragonite

The rock is cut by a diffuse vem zone up to a few rom wide which
is very s ilar in te ture to some of the replaeement patches Calcite
is dominant as fine to coa ae grained aggreg tes pyrite marcasite is
concentrated along the axis of the vein aa ext emely fine to medium

grained aggregates The sulfide grains occur in two main modes Sub
mosaic aggregates of equant grains average 0 1 O 2 rom in grain sizet
these have very weak to no anisotropism Some extremely fine grained
aggregates intergrown with minor non reflecti e material have slight to
moderate anisotropism

Barite forms patches of grains up to 0 8 rom in size in the core

of the vein associated with calcite and sulfides Grains are up to 0 5

rom in size and have moderate relief and low bi efringence Cleavages
at 900 locally are present

Chalcopyrite forms scattered anhedral grains up to 0 12 rom in size
Pyrrhotite forms a fe patches of grains up to 0 2 rom in size and

forms a very few inclusions up to 0 03 rom in size in pyrite

4 5

15 20

5 7
0 5

chalcopyrite
pyrrhotite
barite

trace

1I1inor

1 1

Groundmass plagioclase is altered slightly to moderately to sericite

of extremely fine grain size
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Dev 87 03 95 2m Porphyritic Andesite with Replacement Patches of

Calcite Chlo Lte Pyrrhotite and lesser ones with

Quartz K feldspar replacement of groundmass
plagioclase

The rock contains very coarse phenocrysts of plagioclase and
moderately abundant ones of apatite in a very fine grained groundmass
dominated by plagioclase and K feldspar the latter of replacement
origin Replacement patches are dominated by calcite with lesser
chlorite and pyrrhotite with fewer patches also containing quartz

phenocrysts replacement patches
plagioclase 20 25 calcite 8 10

apatite 1 li chlorite 2 3

groundmass pyrthotite 2 3

plagioclase 30 35 quartz 2 3

K feldspar 11 20 sphalerite trace

chlorite 3 4 chalcopyrite trace

Ti oxide 2 3

quartz 0 3

Plagioclase forms phenocrysts up to 15 mm in length they are

altered moderately to strongly to calcite and sericite

Apatite forms subhedral to euhedral prismatic grains up to 0 75
mm in length

The groundmass contains lathy plagioclase grains up to 0 15 mm

in length in a much finer grained groundmass of plagioclase K feldspar
and minor chlorite K feldspar was not identified in thin sectionr its

presence is indicated by the stained offcut block Ti oxide forms

abundant disseminated patches up to 0 03 mm in size and a few patches
up to 0 6 mm across in which it is intergrown with about the same

amount of chlorite Quartz forms interstitial grains up to 0 07 mm

across

Replacement patches up to several mm across are dominated by
fine to medium grained calcite with lesser chlorite and pyrrhotite
Chlorite commonly is concentrated near borders of patches as very
fine grained aggregates pyrrhotite forms patches up to 1 5 mm in

size of very fine to fine grains and is more common as disseminated

grains averaging 0 03 0 1 rom in size In some patches chlorite and

calcite are intimately intergrown Sphaleriue fOFms a few patches up
to 0 1 rom in size Chalcopyrite forms scattered grains up to 0 03 rom

across

Other replacement patches up to 0 7 in size are dominated by
very fine to fine grained quartz Patches up to 1 5 mm in size have

an outer zone of quartz enclosing very fine grained cores of calcite

and or chlorite Some of these contain minor py rhot te grains up
to 0 1 rom in size
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Dev 8L 03 l02 25m Dacite Tuff with Replacement Patches of Quartz
Arsenopyrite Chlorite Apatite C lcLte

The rock cont ins fragments up to 1 7 rom in size dominated by

plagioclase phenocrysts hornblende phenocrysts and extremely fine
grained altered rocks of uncertain origin Replacement patches are of

two main types quartz rich and quartz with variable amounts of

arsenopyrite chlorite and lesser calcite and apatite
fragments
plagioclase
hornblende
rock

groundmass
plagioclase sericite 55 60

calcite 15 17
chlorite 4 5

quartz 2 3
Ti oxide 0 5

patches
a quartz 5 1

b quartz arsenopyritechlorite calcite apatite sphaleritepyrrhotite
8 chalcopyrite

Plagioclase forms phenocrysts up to 1 5 rom in sizer alteration is

strong to patches of calcite and disseminated flakes of sericite

Hornblende forms prismatic pheoncrysts up to 1 2 rom in length It

is altered completely to extremely fine grained chlorite with lesser

sericite calcite and Tioxide
A few fragments of rock consist of aggregates of very fine grained

quartz intergrown with lesser pale brown chlorite 0ther fragments
contain more abundant chlorite with minor Tioxi de and quartz

The groundmass and some rock fragments cons st of extremely fine

grained plagioclase partly altered to sericite and partly replaced
by very fine to medium grained porphyroblastic patches of calcite

Pale brown chlorite forlUs irregular patches and disseminations of

extremely fine grain size Quartz forms patehes of very fine grains
Ti oxfde forms disseminated extremely fine grained patches up to 0 03

rom in size
One type of replacement patch is dominated by quart tpatches

are up to 1 2 rom across Quart forms very fine to tine grained
aggregates commonly with wavy extinction Most p tches contain abundant
dusty opaque inclusions in a thick core zone and m nor ones in a thin

rimr the zone of inclusions is superimposed on quart grains which

extend from the core to the interior of the patCh
Other patches up to 1 8 rom in size are dominated by very fine to

fine grained quartz and contain locally abundant arsenopyrite anQ
chlorite and minor calcite Arsenopyrite forms grains up to 0 5 mm

in sizer a few larger ones contain an inclusion up to 0 08 rom in size
of pyrrhotite Some arsenopyrite are skeletal outlines rimming patches
of chlorite or calctte near coarse patches of arsenopyrite Chl orite

generally is interstitial to quartz Calcite jorms a tew patches of

grains associated with arsenopyrite A few patches consist of arsenopyrite
and chlorite Apatite occurs as extremely fine grained aggregates in a

few patches mainly associated only with quartz Sphalerite forms a few

grains up to 0 1 mm in size in a patch which contains the largest
arsenopyrite graint sphalerite contains minor exsolution blebs of

chalcopyrite Chalcopyrite forms disseminated grains up to 0 03 rom in
size

5
2
1

1

2i
2 probably up to 5 10 but cannot be distinguished

in thin section
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Dev 87 03 112 1m Andesite with Fragments of DiabaseReplacement
Patches of Quartz Chlorite Se icite nd of
Calcite Chlorite Marcasite Pyrite Sphalerite

The rock is a slightly porphyritic andesite dominated by plagioclase
It contains fragments up to several rnm across of fine grained diabase

with minor plagioclase and hornblende phenocrysts in a groundmass of

lathy plagioclase and interstitial chlorite Replacement patches in
andesite are mainly quartz chlorite sericite calcite and in diabase

are mainly calcite marcasite pyrite chlorite

andesite 75 of total
phenocrysts

plagioclase
groundmass
plagioclase 60 65

chlorite 5 7

Ti oxide 1 l

quartz 1

apatite minor

replacement patches
1 3 of total

quartz 2 2

chlorite 0 5
sericite 0 3

calcite minor

marcasite pyrite trace

diabase 10

phenocrysts
plagioclase
hornblende

groundmass
plagioclase
chlorite
Ti oxide

4 6

2 3
0 2

of total

4 5 l l

l

2 12 of total
calcite 4 5
marcasite 2 3

chlorite 2 3

pyrite minor

quartz minor

sphalerite minor

chalcopyrite trace

In the andesite plagioclase forms euhedral prismatic phenocrysts
up to 1 mm in length Alteration is strong to sericite The groundrnass
contains prismatic plagioclase grains from 0 05 D 2 mm in length in a

extremely fine grained aggnegate of equant plagioclase with patches of
chlorite Groundrnass plagioclase is alte ed moderately to sericite
Ti oxide forms disseminated spots up to 0 03 mm in size Quartz forms
scattered commonly subrounded grains averaging 0 05 0 1 mm in size

Apatite forms a few ragged prismatic grains up to 0 2 mm in length
dusty inclusions are common

In the diabase plagioclase and hornblende each form minor prismatic
phenocrysts up to 1 3 mm in length Plagioclase is altered completely
to sericite and hornblende is altered completely to chlorite calcite
The groundrnass is dominated by prismatic plagioclase averaging 0 1 0 2

mm in length with 20 25 interstitial chlorite patches and dissemianted

spots of Ti oxide

Quartz rich replacement patches mainly in the andesite are up to

1 mm in size They are dominated by very fine to fine grained quartz
with scattered patches of very fine grained chlorite Sericite is

concentrated along the borders of some patches as extremely fine to

very fine grained aggregates Calcite forms a few patches up to 0 05

mm in size Marcasite pyrite forms equant grains up to 0 05 mm in size

Calcite rich replacement patches occur in the diabasgt they are up

to a few mm across and are dominated by fine to medium grained calcite
with patches of very fine grained chlorite an fo very fine to fine

grained quartz Sulfides occur in cores of patches Marcasite forms

patches up to 0 5 mm across of extremely fine grained aggregates after

pyrrhotite and also forms one large patch 1 5 rom across of grains
averaging 0 05 0 2 mm in size The former have moderate to high aniso

tropism and the latter have slight anisotropism

continued
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Pyrite forms a few subhedral to euhed al grains from 0 03 0 1 rom

in size intergrown with marcasite patches formed by replacement of
pyrrhotite Sphalerite occurs along borders of marcasite and away from
iron sulfides as anhedral grains up to 0 18 mm across It commonly
contains minor tiny exso1ution blebs of chalcopyrite Chalcopyrite
also forms scattered anhedral grains from 0 01 0 02 mm in size mainly
associated with marcasite

The calcite rich replacement patches commonly occur in the centers
of the diabase fragments this and the slightly zoned nature of the

patches themselves give the patches in hand sample a strongly zoned

appearance
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Dev 87 03 l4l 7m Porphyritic Andesite Altered to K feldspart cut
by veins of Quartz Marcasite Chlorite Kaol1n te

and of Calcite Siderite Marcasite Chlorite

The rock contains phenocrysts of plagioclase hornblende and minor

apatite in a very fine grained groundmass dominated by plagioclase with
much less chlorite Plagioclase is moderately altered to K feldspar and

moderately to strongly replaced by sericite and calcite Hornblende is
replaced completely by chlorite calcite Ti oxide Veins up to 0 5 mm

wide are dominated by quartz marcasite or calcite marcasite

phenocrysts
plagioclase
hornblende

apatite
groundmass
plagioclase 25 30
K feldspar 20 25
chlorite 1 8
calcite li 2

Ti oxide 1 1

quart 0 5
marcasite 0 3

pyrite trace

Plagioclase forms euhedral prismatic phenocrysts up to 4 mm in length
Alteration is moderate to dusty opaque patches and moderate to strong
to sericite and or calcite

Hornblende forms subhedral to euhedral pheoncrysts from 0 3 2 5 mm

in size It is altered completely to aggregates of very fine to extremely
fine grained chloribe with scattered concentrations of Ti oxide Some

grains contain abundant Ti oxide along cleavage of original hornblende
Some large grains contain abundant patches of very fine to fine grained
calcite intergrown with chlorite calcite commonly contains abundant

dusty opaque inclusions

Apatite forms subhedral to euhedral prismatic grains up to 0 5 mm
in length Dusty inclus ions are common giving grains a color zonation
from colorless to light brown or greyish b own

Groundmass feldspar forms prismatic to irregular grains from 0 03
0 1 mm in length with grain size coarser towards one side of the section
Locally grains are moderately oriented to produce a flow foliation

Plagioclase is altered moderately to K feldspa t the latter was not

recognized in thin section but is abundant as indicated by the stained
offcut block

Chlorite forms interstitial patches of extremely fine grain si0e
Calcite forms irregular replacement patches main1 y near the carbonate
rich vein Ti oxide forms disseminated patches averaging 0 01 0 02 mm

in size and a few coarser aggregates up to 0 1 l1Im across Quartz
forms scattered grains and patches of grains averaging 0 05 0 1 rom in

grain size Marcasite forms disseminated irregu1ar patches up to 0 1

mm across Pyrite forms a feweuhedral to subhed al grains up to 0 01

rom across

A few v eins are dominated by patchy aggregates of quartz and

maracsite of v ery fine grain size arcasite OCcurs in two modes as

extremely fine grained replacements of pypphotite and as very fine

grained subhedral to submosaic aggregates Knisotropism is slight to
moderate Chlorite forms a few patches of v ery fine grains Kaolinite

forms patches up to 0 15 mm in size of aggregates of equant gpains
averaging 0 002 mm in size A rep1 acement patch 1 2 rom across is

dominated by marcasite with interstitial kaolinite and minor chlorite
textures are as in the veins

20 25

8 10
l 1

veins and replacement patches
1 quartz marcasite chlorite kaolinite

3 4
2 calcite marcasite chlorite quartz

1 Ii
3 marcasite kaolinite chlorite 0 5

chalcopyrite
sphalerite

trace

trace
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One vein is dominated by carbonate with lesser marcasite and
minor chlorite and quartz Calcite is concentrated along the centerline

of the vein as discontinuous lenses Bordering this is a zone dominated

by extremely fine grained carbonate with high relief possibly siderite
Marcasite forms lenses along the vein in part on one side of the

carbonate vein and in part occupying the entire width of the vein

Textures are as in the quartz rich veins Chlorite and quartz each form
scattered patches of very fine to extremely fine grains chlorite
Adjacent to the vein the groundmass is replaced by irregular patches of
calcite Also sericite is more abundant than further away from the
vein

Associated with patches of marcasite are scattered grains of

chalcopyrite and sphalerite averaging 0 02 rom in size

One replacement patch 0 5 rom long consists of chlorite and sericite
in very fine grained aggregates with each mineral occupying one side
of the patch
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Andesite Flow Breccia Replacement patches of

CaJbona te a nO ojQua Jtz PyriteChlQri teFluorite

The rock contains fragments up to 1 em in size of one type of
andesite flow enclosed in a second type of andesite flow Replacement
patches of carbonate are mainly restricted to the second type of

andesite whereas those dominated by quartz pyrite and or chlorite
occur in both rock types
fragment 17 20
main rock

phenocrysts
plagioclase
hornblende

groundmass
plagioclase
K feldspar
chlorite

Ti oxide

replacement
carbonate

quartz
pyrite
chlorite

fluorite

The fragment contains phenocrysts of plagioclase up to 1 1 rnrn in
length and of hornblende up to 2 5 rnrn long Plagioclase is altered

slightly to patches of very fine grained quartz and calcite Phenocrysts
and groundrnass contain abundant dusty serniopaque Hornblende phenocrysts
are replaced completely by extremely to very fine grained aggregates of

sericite chlorfte quartz and Tioxide with a few coarser grains of

quartz or to irreqular intergrowths of carbonate and chlorite The
groundrnass is domihated by equant plagioclase and much less chlorite and

quartz grains averaging 0 01 0 03 rnrn in size Pyrite occurs as replace
ment qrains up to 0 5 rnrn in size in both types of phenocrysts and in the

groundmass
The main rock contains phenocrysts of plagioclase up to 1 2 mm in

length Alteration is moderate t strong to irregular patches of
calcite chlorite quart pyrite and fluorite Hornblende phenocrysts
up to 1 rnrn across are replaced by ihtirnate intergrowths of extremely fine

grained chlorite and very fine grained carbonate
The groundrnass is dominated by lathy to equant plagioclase grains

averaging 0 030 01 rnrn in size wfth moderately abundant interstitial
chlorite and disseminated spots of Tio ide Kfeldspar is concentrated
near one corner of the section as seen ih the stained offcut block

Replacement patches up to a few mm acr ss ape dominated by irregular
fine to medium grained carbonate grains commonly with porphyroblastic
textures The miheral fs calcfte andor dolo e relief is higher than
normal for calcite yet the grains react moderately with dilute cold
HCl

Other replacement patches up to 1 rom in sfze are of very fine to

fine grains and aggregates of one or more of quartz pyrite chlorite
and fluorite Pyrite commonly forms subhedral to euhedral cubic grains
and a few patches up to 0 2 rnrn acros LocallY assocfated with pyrite
is minor marcasfte distfnguished by slight to moderate anisotropism and
whiter color than adjacent pyrite Fluorite fOrma anhedral equant grains
up to 0 3 rnrn across
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Dev 87 04 14 7m

8 10
1 2

35 40
3 4

12 15

1

patches
10 12

1
It 2
1 2

minor
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I Dev 87 04 26 3m Porphyritic Andesite with Replacement Patches and

Veins of Calcite Quartz Pyrite Marcasite

The rock contains phenocrysts of plagioclase in a groundmass
dominated by plagioclase with lesser K feldspar Replacement patches and
veins are of very fine to fine grained calcite quartz and pyrite
marcasite Chlorite is concentrated moderately in a diffuse halo bordering
a large vein zone

o
o

o
n

40 45
5 7

10 12 I
1

replacement patches veins
calcite 10 12

quartz 4 5

pyrite marcasite 4 5

chalcopyrite trace

chlorite 1 l in halo

phenocrysts
plagioclase

groundmass
plagioclase
chlorite

K feldspar
Ti oxide

10 12

o

o

o

o

D
n

Plagioclase forms anhedral to locally subhedral prismatic to equant
grains averag ng 0 1 0 1 rom in size Alteration is slight to locally
moderate to patches of calcite and of K feldspar

The groundmass contains scattered prismatic grains of plagioclase
up to 0 15 rom in size in a variable intergrowth of equant plagioclase
averaging 0 01 0 03 rom in size locally 0 03 0 05 rom with much less
interstitial grains and patches of chlorite K feldspar was not identi
fied in thin section except in plagioclase phenocrysts the stained

offcut block indicates that it is moderately abundant except near the
main vein zone Ti oxide forms a few patches up to 0 2 rom across and
abundant disseminated patches averaging 0 01 0 02 rom in size

The rock contains replacement patches up to 1 5 rom in size dominated

by very fine grained quart with lesser pyrite marcasite and calcite
Quartz patches are common w th plagioclase phenoc ys s Calcite forms

irregular replacement patches of g ains averaging 0 03 0 08 mm in size

Pyrite marcasite forms anhed al to subhedral patches of grains up to 0 2

nun in size mainly associated with quartz The sulfide has slight aniso
tropism Locally anhedral sulfide grains surround euhedral quartz grains
Chalcopyrite forms a few patches up to 0 03 nun in siZe

The main vein zone is up to 3 rom wide and do@inated by v ery fine
to fine grained calcite with patches of pyrtteJmarca5i e up to 1 rom

in size and minor qua t mainly associated w th pyriteJmarcasite The
vein is of replacement origin and contains relic patches of groundmass
plagioclase Chalcopyrite forms a few grains up to 0 05 nun in siz

mainly associated w th pyrite marcasite Tn a halo up to 0 5 nun wide

bordering the vein chlorite is moderately concentrated in lensy patches
in the groundmass as very fine to e tremely fine grained aggregates

Pyrite marcasite forms a very few wispy seams of e tremely fine

grains These are up to 1 5 mm long and 0 02 mm wide
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Dev 87 04 50 3m Andesite Flow with Replacement Patches and Veins

of Calci e y AQtitejMarcasite Quartz

The rock contains phenocrysts of plagioclase and much less horn

blende in a variable groundmass dominated by plagioclase and chlorite

Replacement patches and vetnlets are dominated by calcite with lesser

pyrrhotite marcasite and much less quartz and chlorite

15117

It2

replacement patches veinlets
calcite lL 20

pyrrhotite marcasite 4 5

quart 2 2

chlorite 1

sphaleri e trace

sericite minor

phenocrysts
plagioclase
hornblende

grounclmass
plagioclase 4045
chlorite 1012

Ti oxide 1 l

pyrrhotite 1 It
chalcopyrite trace

Plagioclase forms subhedral to euhedral prismatic phenocrysts up

to 2 5 rom in length and anhedral ragged phenoc ysts up to 0 8 rom in

size Alteration is variable with larger phenocrysts strongly altered

to calcite and minor quartz and pyrrhotite and smaller ones slightly
altered to calcite and containing abundant dusty semiopaque

Hornblende forms a few subhedral prismatic phenocrysts up to 1 rom

in size It is altered completely to extremely fine grained aggregates
of sericite and chlorite with lesser quartz rieh patches Chlorite is

pale brown in color
The grounclmass is variable suggesting that two types of andesite

are present Much of the sample has a grounclmass of very variable grain
size with abundant coarser grains ranging from O Os O s rom in length
in an extremely fine grained grounclmass Elsewhere in the sample the

groundmass is dominated by extremely fine grained aggregates of plagio
clase and chlorit chlorite appears to be more abundant in this zone

than in the one with coarser plagioclase
Ti oxide formsddisseminated patches up to 0 03 rom in size

Pyrrhotite forms disseminated anhedral grains and patches from
0 030 1 rom in average size Chalcopyrite forms a very few grains up

to 0 05 rom across

The replacement patches are irregular in outline and up to several
rom across Calcite fo ms ery fine to fine grained aggregates Pyrrhotite
occurs in patches up to 1 rom across of very fine grained aggregates
Some of these are fresh others are moderately to c ompletely replaced
by secondary Fesulfides marcasite 7 pyrite These are extremely fine

grained and dusty in appearance w th lower reflectivity than pyrrho
tite In a few patches well developed botryoidal replacement textures

were developed on the scale of 0 l Q 15 rom in size Marcasite forms a

few patches of subhedral to submosaic grainst patches are up to 0 6 rom

in size with grains averaging 0 050 2 rom Marcasite also forms a few

aggregates of extremety fine grains with nonreflective material

intergrown along subparallel seams Most marcasite probably is secondary
after pyrrhotite the exception might be the subhedral to submosaic

aggregates
Quartz is concentrated in a few patches mainly orioh marcasite

as anhedral grains averaging 0 030 07 rom in size
Chlorite forms extremely fine grained patches of pale brown llakes

Sphalerite occurs in a few patches of 5 bhedral marcasite as

grains up to 0 2 rom in length It is deep red brown in color
The rock is cut by a late vein up to 0 3 rom wide of very fine to

fine grained calc ite unlike mGst calc ite in the pQck this vein is

free of dusty hematite inclusions A late veinlet up to 0 05 rom

in width consists of extremely fine grained sericite
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Dev 87 04 78 3m Slightly Porphyritic Andesite with Replacement
Patches of Actinolite Calcite Quartz and veins of Calcite

Pyrfte Sphene Actin0lite Pyrite Calcite and Calcite

The rock contains plagioclase and much lesser hornblende phenocrysts
in a groundmass dominatgd by plagioclase and actinol te It contains

replacement patches of actinolite calcite quart up to 1 rom across

A large vein and related patches is dominated by pyrite and calcite with
lesser actinolite and sphene Smaller veinlets are dominated by calcite
and or pyrite

phenocrysts
plagioclase
hornblende

groundmass
plagioclase 60 65
actinolite l5 12
K feldspar 4 5
Ti oxide l 1

pyrite mino
chlorite minor

chalcopyrite trace

Plagioclase forms prismatic subhedral phenocrysts averaging 0 7
1 2 rom in size Alteration is moderate to very fine grained calcite and

extremely fine gra ned actinolite with moderately abundant dusty
semiopaque Some grains are replaced almost entirely by calcite

Hornblende forms a very few subhedral equant phenocrysts up to 0 5
mm across They are altered completely to calcite chlorite with minor
Ti mdde

7 8

minor

replacement patches
actinolite 2 3

calcite 2 3

quartz 0 5

pyrite 0 5

veins

calcite opaque actinolite sphene
opaque calcite 0 2

calcite minor

4 5

The groundmass is dominated by plagioclase grains averaging 0 03
0 1 mm in size Habit ranges from anhedral slightly interlocking grains
to minor prismatic grains Alteraticm is s irni1ar to that in the phenocrysts
Actinolite forms ragged stubby prismatic grains averaging 0 05 0 07 mm

in length K feldspar was not recognized in thin section it is distri
buted in patches in the rock as a replacement of plagillc lase see stained
offcut block Ti oxide forms disseminated patc es averaging 0 02 0 07 rom

in size with a few up to 0 15 mm long PY1ite ferms scattered euhedral
to subhedral grains averaging 0 02 0 1 rom in size C lorite occurs in one

lens 1 mm long as extremely fine gra ins Cl1alcopyrite forms a very few

equant irregular grains up to 0 1 mm in s2e
The rock contains several replacement patc es up tll 1 5 rom in size

dominated by fine grained 0 07 O 15 rom actinol te with lesser calcite
and quartz Some patc es are dominated by calci ttt ese are mainlY near

the main vein Pyrite forms irregular replacement patches near t e

main vein
The main vein ranges from 0 3 2 mm in width uch ot it is dominated

by a very fine grained aggregate of pyrite with moderately abundant
interstitial grains of quartz and of actinoli eJtremplrte In parts of the
vein and in patches along its border py ite forms e tremely fine

grained braided aggregates intergrown intimately with the groundmass
Calcite is abundant in patches in the vein and forms replacement patc es

along its borders Actinolite forms scattered ragged prismatic grains
up to 0 2 mm in length Sphene is concentrated in patches with pyrite
as anhedral to euhedral grains from 0 1 0 3 mm in average size

A sharply defined vein 0 06 0 1 rom in width is dominated by
extremely fine grained pyrite and by ca1 cite In places they occupy
separate parts of t e vein and elsewhere ca1 cite cOres are rimmed PY
wispy selvages of pyrite Late calcite veinlets are from 0 01 0 03 rom

in width
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Dev 87 04 107 8m porphyritic Andesite with Calcite Replacemept and
VeinletSt P1sse@ipated Py ite pyrrhotite

The rock contains phenocrysts of plagioclase and lesser ones of
hornblende in a groundmass dominated by plagioclase Calcite forms
replacement patches in the groundmass and a few veinlets up to 0 1 mm

in width Disseminated sulfides include pyrite and pyrrhotite
Hornblende phen crysts are replaced by orange biotite

phenocrysts veinlets

plagioclase 7 8 calcite pyrrhotite pyrite 1
hornblende 3 4

groundmass
plagioclase 75 80
chlorite 2 3
calcite 8 10

pyrite 1 2

pyrrhotite 1
quartz 0 5

Ti oxide ilmenite 0 1

chalcopyrite trace

Plagioclase forms subhedral prismatic phenocrysts up to 1 7 mm

in size Alteration is slight to moderate to patches of very fine

grained calcite and minor sericite
Hornblende forms anhedral to euhedral phenocrysts up to 1 mm across

Most are equant in outline with borders ranging from diffuse to sharp
Hornblende is replaced completely by extremely fine to very fine grained
aggregates of unoriented pale to medium orange biotite flakes in part
intergrown with plagioclase and or calcite of the groundmass

The groundrnass is dominated by plagioclase ranging from lathy
grains from 0 05 O 15 mm in length to anhedral grains from O O 0 05
mm in size It is replaced slightly by sericite flakes Chlorite forms

extremely fine grained interstitial patches
Calcite forms irregular replacement patches up to 1 mm in size

Coarser grains commonly are porphyrob lastict st grains average 0 05
0 1 mm in size

Pyrite forms eubedral to subhedral cubic grains averaging O 2 0 4

mm in size Some contain abundant tiny silicate inclusions Finer

grained pyrite 0 02 O 05 mm commonly is anhedral
Pyrrhotite forms irregular patches averaging Q 020 1 mm in size

with a few grains up to 0 15 rom long
Quartz forms interstitial grains averaging 0 020 04 rom in size

and is concentrated in a few replacement patches up to 1 mm in size
in which it is intergrown with sutfides and seric te

Ilmenite forms a few grains up to 0 1 mm in size commonly
surrounded by rims of Ti xfde Clusters of ilmenite may have been
loci for sulfide replacement as ilmenite patches commonly are associa
ted with sulfides Ti oxide also forms disseminated grains averaging
0 01 mm in size

Chalcopyrite forms a very few grains up to 0 03 mm in size These
are disseminated in the rock and not associated with other sulfides

The rock is cut by veinlets up to 0 1 rom in width of very fine

grained calcite with scattered patches of pyrrhotite or pyrite of

similar grain size One vein has a diffuse core of extremely fine

grain size containing calcite and moderately abundant dusty to

extremely fine grained opaque of uncertain composition
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Dev L IO Allan Ck Andesite Lapilli Tuff

The rock contains fragments up to 1 cm in size dominated by two

varieties of andesite in a groundrnass of plagioclase quartz sericite
Pyrite forms disseminated grains and patches

fragments 35 40
andesite A major
andesite B major
plagioclase grains major
andesite C minor one fragment
quartz aggregates minor
opaque quartz sericite minor two fragments
quartz grain apatite trace

groundmass
plagioclase 50 55
sericite 5 7

Ti oxide 0 5

pyrite 2 3

quartz replacement 0 3

chalcopyrite minor

Andesite A contains scattered plagioclase phenocrysts up to 0 rom

in size in a groundmass dominated by lathy plagioclase from 0 05 0 1 rom

in length with 5 10 sericite and minor pyrite and Ti oxide Quartz
forms a few replacement patches up to 0 5 rom across of very fine

grains with minor associated sericite and pyrite
Andesite B contains abundant plagioelase phenocrysts from 0 5 2 5

rom in length in a groundrnass dominated by sericite Pyrite and Ti oxide
form scattered grains up to 0 2 rom in size and quartz forms a few
replacement patches

Andesite C consists ef lathy plagioclase from 0 05 1 rom in grain
size with abundant interstitial Ti o ide and with amoeboidal patches up
to 0 2 rom across of quartz and serieite intergrowths

SmaLler fragments from Andes ite A and ndesite B consist of plagi
clase grains and patches of serici terich groundrnass

Several fragments up to O S rom in siZe consist of very fine grained
aggregates of quartz

One unusual fragment l 5 rom aeros contain a core with abundant
carbonaceous opaque surreunded by irregular patc es of sericite and

of very fine grained apaeLte Outwards from these are spheroidal partial
rims of quartz up to 0 01 rom wide Another patCh censists of a clusteriof

apatite up te 0 2 rom in grain size adjacent to patches of sericite
Several fragments up to 1 rom in size are dominated by crypto

crystalline aggregates of unknown composition and light to mediam brown
color these are intergrewn with lesser sericite

A very few fragments up to 0 25 rom in s ize are of quartz grains
The fragments are set in an extremely fine grained groundmass

dominated by plagioclase w th lesser sericite possibly of replacement
origin Pyrite forms disseminated grains and concentrations of grains
averaging 0 020 01 rom in size with a few up to 0 4 rom across Some

larger grains contain moderately abundant inclusions of Ti oxide andlor
silicates Ti oxide forms disseminated e tremely fine grains

Quartz forms a few patches up to rom long of ery fine grain size 1
these appear to be of replacement origin

Chalcopyrite occurs in one patch as an a gregate 0 25 rom long of

very fine grains adja ent to a grain of Ti oXiide of silnilar size

The rock is cut by a discontinuous pYlite veinlet up to 0 03 rom

in width
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Dev L 10 Allan Ck Trib Quartz Pyritel Replacement

The rock is strongly replaced in various stages by quartz and

much less pyrite with relic Ti oxide clusters in the least altered
rock Abundant cavities are lined by euhedrally terminated quartz
grains

o

quartz
extremely fine grained
very fine grained
fine to medium grained

pyrite
Ti oxide

sphalerite
calcite
cavities

10 15
30 35
40 45

3 4
0 2

trace
trace

5 7

The least altered rock consists of extremely fine grained 0 01 0 03

rom aggregates of quartz with moderately abundant Ti oxide as clusters

of subhedral grains averaging 0 01 0 02 rom in size No original textures

are preserved to indicate the nature of the parent rock

These zones grade into coarser grained zones 0 03 0 07 rom of
anhedral quartz with minor to locally abundant euhedral to subhedral

grains of pyrite averaging 0 05 0 2 rom in size Ti oxide forms dissemi

nated grains and concentrations generally in lesser abundance than in

the extremely fine grained quartz Calcite occurs as wispy extremely
fine grained intergrowths in some quartz grains

Most strongly replaced rock con ists of fine to medium grained
quartz with minor pyrite and no Ti o Die These zones have euhedral
terminations against cavities The cavities are up to several rom

across

Pyrite grains are up to 0 4 rom in size averaging 0 05 0 2 rom

Associated with one patch of pyrite grains is an interstitial grain of

sphalerite 0 15 rom across Sphalerite is pale orangish grey in color

indicating a low iron content

Associated with pyrite in one cluster is a grain of Ti oxide 0 05
rom across
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c Dev Sump 22N 9W Dacite with replacement patches of Pyrrhotite
ChLotite Quattz

The rock contains minor phenocrysts of plagioclase in an extremely
fine grained groundmass dominated by plagtoclase wi h lesser quartz
and minor K feldspar and chlorite Replacement patches and veinlets

consist of pyrrhotite chlorite and quartz

phenocrysts
plagioclase

groundmass
plagioclase 70 79

quartz 12 15
chlorite 3 4

Ti ox de 1

pyrrhotite 2 3

pyrite minor

chalcopyrite trace

apatite trace

Plagioclase forms a few prismatic to anhedral phenocrysts from 0 5

1 5 mm in length They are irregularly replaced by groundmass and quartz
The groundmass is very variable in texture suggesting that the

rock may be tuffaceous in origin Some patches up to 1 5 mm in size

are dominated by equant plagioclase grains averaging 0 05 mm in size

Much of the groundmass consists of plagioclase aggregates averaging 0 01

0 03 mm in grain size Quartz occurs in a variety of textures It forms

a few patches up to 0 5 mm in size of extremely fine grained aggregates
More commonly it is intergrown with plagioclase as grains averaging 0 02
0 03 mm in sizer quartz is moderately concentrated in patches up to 1 5

mm in size Locally quartz forms quartz rich patches with grain size

from 0 03 0 05 mm A few patches up to 1 5 rom in size are most probably
of replacement origint these consist of grains from 0 05 0 15 rom in size

Chlorite forms extremely fine dis eminated grains and patches in

the groundmass and is concentrated in repLacement patches up to 1 rom in
size in which it is intergrown w1th quart and pyrrhotite

Ti oxide forms disseminated grains averaging 0 01 0 02 rom in size
and is concentrated in a few patches from 0 10 7 rom in size In some of

these patches it is associated with pyrrhotite
Pyrrhotite forms disseminated grains patches and a few veinlets

with grain size averaging 0 03 0 15 rom Patches are up to 0 6 rom across

Pyrrhotite veinlets are discontinuous and up to 0 05 mm wide

Pyrite forms minor disseminated euhed al cubic grains from 0 03
0 06 rom in size

Chalcopyrite forms a v ery few anhed al gtains from 0 01 0 03 rom in

size

Apatite forms a very few ragged prismatic grains up

K feldspar is concentrated in irreguLar patches see

offcut block It was not identified in thin section but
to occur in some quartz bearing patches It probably is a

of plagioclase in plagi oclaserich patches
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1st Creek 50m East Dacite Tuff

The rock contains fragments of plagioclase and biotite phenocrysts
and patches of dacite and of quartz aggregates in an extremely fine

grained groundmass dominated by plagioclase and sericite with moderately
abundant disseminated pyrite and minor sphalerite Veinlets are of very

fine grained quartz

veinlets

quartz
fragments
plagioclase 20 25

dacite 5 7
biotite 0 5

quartz aggregates 0 5

Ti oxide minor

groundmass
plagioclase sericite 60 65

pyrite 3 4

Ti oxide 0 2
zircon trace

replacement patches
sphalerite 0 1

Plagioclase forms anhedral to subhedral phenocrysts from 0 3 1 2 mm

in average size with a few up to 3 5 mm across Alteration is slight
to moderate to patches and disseminated grains of sericite

Dacite forms equant fragments averaging 0 1 0 3 mm in size These

are altered completely to extremely fine grained equant sericite with

moderate limonite giving the fragments a pale to light brown color Many
fragments are rimmed by slightly coarser grained flakes of sericite

Biotite forms ragged flakes from 0 3 l mm in size Alteration is

complete to pseudomorphic muscovite and minor to moderately abundant
Ti oxide A few fragments consist of subparallel aggregates of extremely
fine grained sericitet these may be secondary after biotite or hornblende

A few fragments up to 1 mm in length are dominated by quart grains
averaging 0 05 0 08 mm in size with minor interstitial seric te and
scattered opaque

Ti oxide forms a few prismatic grains and clusters of grains from
0 2 0 6 mm in length These probably are pseudomorphic after sphene
and consist of aggregates of extremely rine grains

The groundmass is dominated by extremely fine grained 0 01 0 02 rom

plagioclase moderately replaced by sericite

Pyrite forms disseminated patches and single grains mainly anhedral
to subhedral in outline and averaging O 05 O l in size Larger
patches up to 0 5 mm across commonly have rounded outlines and some are

C shaped
Ti oxide forms disseminated grains a era ing O Ol 0 02 mm in size
ircon forms a fe anhedral to subhedral equant to prismatic grains

from 0 03 0 l mm in size
One plagioclase phenocryst is replaced in part by an irregular

patch up to 1 mm across of very fine grained sphalerite with minor
exsolution blebs of chalcopyrite averaging 2 microns in diameter

The rock is cut by a few veinlets up to 0 15 mm in width of quartz
grains averaging 0 05 0 08 mm in size

l 2

A few fragments consist of aggregates of a few plagioclase grains
and smaller biotite grains The former are from 0 5 1 2 mm in average
size and the latter are equant averaging 0 2 rom in size Some of

these also contain patches of extremely fine grained sericite similar
to those fragments described as dacite J An alternate interpretation
of the dacite fragments is that they are altered hornblende

i



l Equity Pit 1 Brecciated Dacite in Kaolinite rich Groundmass
Veins and Replacement Patches of Qua tz Sphalerite
Chalcopyrite Pyrite Galena Tetrahedrite

The rock contains fragments from 0 1 20 rom in size dominated by
sericite and probably originally an aphanitic dacite flow They are
set in a groundmass of kaolinite with disseminated pyrite Veins and

a few replacement patches are dominated by quartz and sphalerite
with local concentrations of chalcopyrite galena tetrahedrite and

pyrite One vein contains an unusual patch duminated by Ti oxide

fragments 40 45 of section
sericite 40 43

quartz 1 1

chlorite 0 2

pyrite 0 3

Ti oxide 0 1

groundmass
kaolinite sericite 35 40

pyrite 2 3
Ti oxide 0 3

Fragments are dominated by extremely fine grained sericite with
scattered coarser grained patches commonly associated with replacement
patches of quartz Some coarser grained sericite patches averaging 0 03
0 05 mm in grain size contain a few randomly oriented grains up to 0 15
rom in length of acicular amphibole now replaced completely by
extremyly fine grained sericite Pyrite and Ti oxfde form scattered
grains and patches from 0 02 0 07 mm in average size

The groundmass is dominated by equant grains of kaolinite averaging
0 005 0 01 rom in size These are stained pale to light brown by limonite
Sericite may be present as intimate intergrowths wrth kaolinite

Pyrite forms disseminated anhedral to euhedral grains averaging 0 02
0 07 rom in size w th a few up to 0 15 mm across Pyrite is concentrated
locally in patches up to a few mm across in wh ch i ferms disseminated
grains in kaolin te Ti xide forms disseminated graills averaging 0 01
0 03 rom in size with a few up to 0 02 rom across Base metal sulfides
are very rare in the groundmass proper and are mainoy restricted to

replacement patches and veins
The rock contains a few veins up to 1 rom in width dominated by quartz

and sphalerite Quart mainly forms very fine grained aggregates commonly
oriented perpendicualr to vein walls and OCCUrring along the border of
the vein Sphalerite is concentrated in the core of the veins as anhedral
grains averaging 0 05 0 25 rom in size These contain minor to abundant
exsolution blebs and trains of blebs of chalcopyr te Possibly two stages
of exsolution occurred with much finer grained blebs occurring between
the coarser trains of chalcopyrite

In some patches in the veins intimate intergrowths of sphalerite
chalcopyrite galena and tetrahedrite form aggregates averaging 0 03 0 l
mm in grain size Chalcopyrite galena and tetrahedr te are particularly
intimately intergrown Pyrite forms scattered subhed al grains up to 0 7
rom in size associated with some of the base metal patches Chlorite occurs

surrounding and locally intergrown with patches Of base metal sulfides in
one vein chlorite forms flakes averaging 0 03 05 rom in size

Ti oxide occurs in a patch up to 0 8 mm w de and 2 5 mm long associa
ted with one vein of sphalerite quart T o ide for extremely fine equant
grains intergrown with much less sericite The patch grades rapidly out
into the host rock sericite with moderately abundant Tf oxide at one end
and at the other end ends abruptly at a quartz phalerite vein The
relative ages of the two is uncertain One quart sphalerite vein contains
moderately abundant groundmass seric te associated wi h sphalerite in the
core of the vein
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replacement patches veins
quartz 4 5

sphalerite 4 5

chalcopyrite 1

galena 0 3

pyriue 0 3

tetrahedrite 0 1
chlorite 0 5
Ti oxide 0 5



L Equity South Tail Pit Altered Volcanic Rock cut by Breccia Veins of

Quartz Pyrite Arsenopyrite Mineral X Mineral Y

The rock is an extremely fine grained mottled dacite l altered
completely to sericite with minor quartz Ti oxide and opaque Quartz

forms replacement patches The rock is brecciated and the fragments
are healed by aggregates of quartz sulfides pyrite and arsenopyrite
both appear to be brecciated further and healed by Mineral X probably
a sulfo salt Mineral Y is associated with Mineral X and is of unknown

composition

sericite
quartz
Ti oxide

opaque
veins

quartz
pyrite
arsenopyrite
Mineral X

Mineral Y

tremolite
sericite

The rock fragments are slightly mottled with patches of extremely
fine grained sericite plagioclase surrounded by slightly coarser

grained sericite Possibly the rock is similar to the footwall dacite

flow but is more strongly altered Alteration is somewhat coarser

grained along the border of the veins

Quart forms disseminated grains averaging 0 01 0 03 mm in size

It also forms a few very fine grained patches of probable replacement
origin these probably are related in origin to the veins

Ti oxide forms disseminated spots averaging 0 01 0 02 mm in size

Pyrite forms disseminated qrains from 0 02 0 03 mm in average size

with a few coarser patches up to 0 4 mm across

The veins contain patches of very fine to fine grained quartz
In some of these tremolite forms moderately abundant acicular grains
up to 0 1 mm in size In others quartz is free of inclusions Sericite

forms irregular patches associated with some quart patches
Pyrite forms anhedral grains and aggregates up to a few mm in grain

size In places pyrite is granulated along irregular breccia veinlets

to very fine to extremely fine grained fragments
Arsenopyrite forms aggregates of very fine to fine grains of

subhedral to euhedral outlines The commonl occur along borders of

pyrite aggregates and are intergrown moderately with ineral X on the

other side of the patches Arsenopyrite locally is brecciated and

granulated
Mineral X forms aggregates associated w th arsenopyrite and commonly

is interstitial to arsenopyrite and less commonly to pyrite It was not

affected by the brecciation indicating that it was ater than the

sulfide brecciation or it flowed and recrystalli ed during brecciation

Patches are up to a few rom across and commonly contain euhedral

grains of quartz from 0 05 O 2 mm in size The mineral is medium grey
in color moderately hard and isotropic tmay be tetrahedrite

Mineral Y is commonly intergrown coarsely with Mineral X It is

slightly lighter grey in coLor moderatelY soft and slightly anisotropic
It probably is a sulfosalt
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35 40
1 2

1

0 5

17 20
20 25

7 8

4 5

2 3

0 3
0 3
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Dacite FlowEquity South Tail Footwall

The rock contains subrounded grains and aggregates of very fine
grained plagioclase possibly formed by devitrification in an extremely
fine grained groundmass of sericite plagioclase Pyrite and lesser
sericite form replacement patches in cores of larger plagioclase aggre
gates Veinlets of chlorite quartz are discontinuous and have prominent
chlorite rich halos

plagioclase grains aggregates 35 40

groundmass
plagioclase sericite
Ti oxide

quartz
replacement patches
pyrite
sericite

veinlets

chlorite quartz 0 1

Plagioclase forms subrounded grains averaging 0 05 0 1 mm in size
These are evenly distributed through the rock Associated with them are

aggregates of similar grains and patches up to 1 5 mm long of slightly
finer grained aggregates of submosaic to irregular texture These
patches may have formed by devitrification of the groundmass In some

of the larger patches pyrite and lesser sericite form very irregular
eplacement patches up to 0 7 mm in size of grains averaging 0 02 0 05

mm Sericite commonly occurs along borders of pyrite patches as unorien
ted extremely rine grained flakes

The groundmass is dom nated by extremely fine grained plagioclase
moderately replaced by sericite flakes Quartz forms scattered grains up
to 0 05 mm in size Ti oxide forms uniformly disseminated grains averaging
0 01 0 02 mm in size and a few patches up to 0 05 mm across

The rock is cut by a few discontinuous veinlets up to 0 05 mm wide

of extremely fine to very fine grained chlo Lte w th lesser patches of
quartz Bordering the veins in a zone up to 0 1 mm wide the wallrock is
moderately replaced by extremely fine grained chlorite

60 65
0 5

0 1

0 3

0 1
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STATEMENf OF QUALIFICATIONS

I THOMAS GARAGAN hereby certify that

I I am a geologist with Aurum Geological Consultants
of 604 675 West Hastings Street Vancouver B C

supervised the work described in this report

Inc
and I

2 I obtained a Bachelor of Science degree with Honours in
Geology from the University of Ottawa Ontario in 1980

3 I am a fellow of the Geological Association of Canada
F3819 and a member of the Mineralogical Association of

Canada and the Yukon Professional Geoscientists

Society

4 I have been engaged In mineraI exploration and geological
survey mapping on a full and part time basis for 10 years
of which 7 have been spent on mineral exploration progroons
In the Canadian Cordillera

5 I have no Interest in the claims or securities of Westvlew
Resources Ltd and Normlne Resources Ltd nor do I expect to
obtain any

6 I consent to the use of thl s report I n a company report or
statement provided that no portion Is used out of context
In such a manner as to convey a meaning differing materially
from that set out In the whole

DATED at Calgary Alta this 1988

Thomas

r
J

2
day of

AURUM GEOLOGICAL CONSULTANTS INC
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AURUM GEOLOGICAL CONSULTANTS INC ROCK SAMPLE LOCATION ANO OESCRIPTION RECORO

Dite Noveober 1987 Project DEV 6D Cliims Pige L of 1Area Stewirt B C 93L IE

o
Saople No Width

D 5752

o 5753

D 5754

D
5755

D

n
5 56

5 57

o

o
5758

o
D

D

o

o

o

n

Location

AIIIn Creel
est ForI

AI i Creek

west ror

All in Creek

West For

Alii n Creek

West Fork At

L i O SCW

AU i n Cree at

approx Ll2 50W

O d Kennecctt

trench app ox

L23N I2W

Drill sump out

crop L2c 9

Description Altl tude Analytici
Au

ppb

Results

Ag
ppm

llwonite stalred bou der In creerj
serlcltlzed t f with 40 pyrIte cubes

boulder

35 x lOco

35 4 6

Ll cnlte stilned bouleer In creekjdrusy
quart with 251 fine grained pyrite cubes

sever l boulcers all alor cree

boulder
30 3Jc

1150 5 8

Sever l bou dersjser c zec lIthIC lap
illl tuff to b o tuff with 50 2l lar

clasts 0 d cl el ocally ecclated ard

pyrltlZeC

ou ders

20 x 2

5 0 4

Rus y grey eithering stroogly serlclt

Ized Ith c lapllll t ff hlt 15t
clssem oatec yrlte

COflpOsite 5 0 t

C l v

Et S

0 8

i5 0 6

Serlcit zec a 1 t lf

Serlcltized and c ay ltered yritlc
lapllll tuff

SIIICI ied light grey tuff w t 51 f 02

ralned d ss m nated pyrite
0

AURUM GEOLOGICAL CONSULTANTS INC
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STATEMENT OF COSTS

1 Labour

Project Supervision Data Compilation Normine Resources Bernie
Kahlert

Bernie Kahlert P Eng 7 days @ 300 day
Gary Nordin B Sc 14 75 days @ 300 day

Subtotal

2 100 00

4 425 00

6 525 00

Project Supervision Geological Mapping and Report Writing Aurum

Geological Consultants Inc

Tom Garagan B Sc FGAC 28 days @ 225 day
Pat Garagan B Sc 0 5 days @ 180 day
Harmen Keyser B Sc FGAC 0 5 days @ 225 day
Doug Rawsthorn B Sc P Geol 3 days @ 200 day

Subtotal

6 300 00

90 00
112 50
600 00

7 102 50

Soil Sampling Prospecting Surveying Expediting etc CJL Enterprises

L B Warren Supervisor 16 5 days @ 200 day
E Shaede Supervisor 11 days @ 200 day
D Anderson Sampler Prospector Cook 27 days

@ 125 day
A Cardinal Sampler Prospector 12 days

@ 125 day
D Stroet Geophysical Helper Sampler
Core Splitter 14 days @ 125 day
K Stroet Geophysical Helper Sampler

Core Splitter 6 days @ 125 day
C Anderson Sampler 2 days @ 125 day

Subtotal

Total Labour

2 Drilling

Tonto Drilling of Burnaby B C

Footage 2 141 ft NQ NW @ 22 75 to 23 50 ft

Hourly Charges Move Set Casing Water supply
Survey

Materials

Mob Demob

Total Drilling Charges

AURUM GEOLOGICAL CONSULTANTS INC

3 330 00
2 200 00

3 375 00

1 500 00

1 750 00

750 00

250 00

13 125 00

26 752 50

48 956 00

7 175 00
3 271 00

4 000 00

63 402 00

j
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3 Bulldozer

D 6 cat rental from Larry Palmer of Burns Lake B C
23 days @ 200 day

4 Tree Snip per Removal Truck for Cat Mob Road Building

Smokey Logging Ltd
Monolith Holding Ltd

Tweedsmuir Trucking

Total Road Work

4 Geochemistry

Min En Laboratories Ltd

252 soil samples for 31 element ICP
@ 6 50 sample

252 soil samples for Au wet @ 4 50 sample
252 soil sample preps @ 0 90 sample
190 rock core samples for 31 element ICP

@ 6 50 sample
190 rock core samples for Au wet

@ 4 50 sample
252 rock core preps @ 0 90 sample
Rush Charges
Shipping Charges

Subtotal

Chemex Labs Ltd

171 rock core samples Au FA AA 32 element

ICP @ 13 50 sample
171 rock core sample preps @ 3 00 sample

6 client discount
Shipping Charges

Subtotal

o Total Geochemical Costs

5 Truck Rental Fuel

o
o

D

o

Aurum Geological Consultants Inc

4x4 Nissan 22 days @ 50 day
Fuel

Subtotal

CJL Enterprises Ltd

33 vehicle days @ 65 day

D
AURUM GEOLOGICAL CONSULTANTS INC

2 884 05
4 200 00
2 392 30

1 638 00

1 134 00

226 80

1 235 00

855 00

171 00

1 152 75
309 42

6 721 97

2 308 50

513 00

169 29
228 72

2 880 93

1 110 00

256 44

1 356 44

2 145 00

4 600 00

9 476 35

9 602 90
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Bernie Kahlert 238 09

Total Truck Rental 3 739 53

6 Geophysics Geotronics IP survey

2 man crew instruments Sept 14 17 1987

6 days @ 1200 day
Mob Demob fixed charge

7 200 00
2 000 00

Total Geophysical Costs 9 200 00

7 Field and Camp Expenses food flagging tape maps radios

survey equipment rental etc

Aurum Geological Consultants lnc

CJL Enterprises Ltd
46 46

3 334 98

Total Field Expense 3 381 44

8 Travel Expenses

Aurum Geological Consultants lnc

Normine Resources lnc

Bernie Kahlert

377 17
2 037 74

239 70

Total Travel Expenses 2 654 61

9 Shipping Expenses Reports Gear Parts

Aurum Geological Consultants lnc

Canadian Airlines
Direct Express
Regal Express

148 50

110 65

52 30

11 90

Total Shipping Expenses 323 35

10 Report Preparation Costs Photocopying Reproductions binding drafting

Aurum Geological Consultants lnc

Linda G Connor Drafting
Vancal Reproductions
Western Reproductions
DES O Shannessy
Bernie Kalhert

1 181 11

488 75
138 36

405 34

267 50
6 50

Total Report Preparation Costs 2 487 56

11 Thin Section Study

Vancouver Petrographics 2 332 00

AURUM GEOLOGICAL CONSULTANTS INC
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12 Telephone

Aurum Geological Consultants Inc
B C Tel

Total Telephone Costs

Total Costs far Assessment Purposes

Total Costs Actually Filed

AURUM GEOLOGICAL CONSULTANTS INC

28 07

455 38

483 45

138 435 69

135 425 86
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