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SUMMARY

This repo t desc ibes the geologIcal and geochemical su veysdone by No anda between May ZS 1988 d June Z1 1988 to assess
the HC 1 to HC S mine al claims near H ly C oss Mountain B C
The claims weYe staked in JUYle and Oct leI 1987 to secure an a eain which an anomalous gc ld value in a Yhyolite dome was iY dicated
by earlie recon wo k

The prope ty is underlain by andesi tes Yhyolites tuffs and
mino sediments of the Dotsa Lake Gt OUP al d andesite basalt tuff
and gabbYo of the Endako Group

Geological mapping t ock and st e sIdiment sampling on the
HC claim group has outlined seveYal sit of epithermal veins
areas of pervasive silicification which contains low but
anomalous gold values and areas of kaolirite alteration with
associated base metal dispeYsion halos

Reoommendat i ons fo fu thet pt ope ty work inclllde cont inued
geological mappir g and geoohemical sampling a magnetometer
lOUrvey possible till sampl ing and st ipping alld o trench ing
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ltiTRODUCJIONJ
The HC 1 to HC 5 mineral claims we e staked fo Noranda

Exploration Company Limited in JLme ar d October 1987 to follow
up an ane malous gold value in a rhyolite dome indicated by earlier
recon work A series of these domes occu in a southeast t endingdirection ac oss the claim group

This repe rt descl ibes the subsequert gee logical and gee
chemical surveys undertaker between May 28 1988 and Septernber 1
1985 All work was performed by employees of Noranda Explo ation
Company Limited

LOCATION AND ACCESS

The HC claims are situated approximately 33 kilometers south
of the te wn of FN se Lake Figures 1 6 2 The claims lie within
the Nechako Plateau between Bentzi Lake and Holy Cross Mountain
Elevations range f om 2800 feet to 4630 feet

Access to the claims is via the Holy Cross Forest Service
Road which starts 5 kilometers east of the town of Fraser Lake on

Highway 16 FOllowir g this read for 38 kilometers will bring one
to the claim group Seve al seconda y logging roads branch off
the main road and cross the western half of the claim g oup

PHYSIOGRAPHY AND VEGETATION

The local terrane is gentle to moderate sloping The e has
been extensive logging in the weste n half the eastern half
remains forested

Vegetation consists of matL e sp uce

covered by dev iIs cl ub and skLmk cabbage
clea cuts

and pine C eeks are

Ber y bushes eCCLlt in

CLAIM STATISTICS

The Holy Cross p operty consists of five claims HC1 5 made
up of 94 claim units Figure 2 Upon acceptance of this
repo t the claims will be in good standi g until the indicated

expiry date

TABLE 1 CLAIM STATISTICS

NAME

HC 1
HC 2
HC 3

HC 4

HC 5

RECORD It
8469

9015

8470
9016

9017

UNITS

20

18

20

18

18

RECORD DATE
June 22 1987
Oct 13 1987

June 22 1987

Oct 13 1987

Oct 13 1987

EXPIRY DATE
June 22 1988
Oct 13 1988

Jur e 22 1988
Oct 1 3 1988

Oct 13 1988
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o PREVIOUS WORK

The Geological Survey of Ca ada ca ied out a mapping
program 1 inch to 4 miles over the Nechako River Map Area
Tippe 1963 during the 1949 1952 field season

No exploration act ivity is kne wn ir this area pt ior to
Noranda staking the HC claims in 1987

REGIONAL GEOLOGY

o

The HC claims in ce tral British Columbia are situated
withi the Nechake River area of the Interior Platea l an area of
low relief and mi or bed ock exposure The regional geology is
comprised of Upper Triassic to Late Tertiary volcanic and
sedimenta y rocks Andesite flows breccias and tuffs with
intercalated argillite and greywacke of the Upper T iassic Takla
group form the oldest rocks These rocks are overlain by andesite
and local hyolite with intet bedded chert pebble conglomerate
gl 8YIIseke tJYfd rnll ol81gl11 ite of the middle Jurassic Hazelton
group Continental Upper CretaceO IS to Oligocene Oe tsa Lake
Group volcanics occur next in the geological succession This
group is divisible irto two units a lower andesite and ar upper
hyolite Unconfo mably overlying this group is the late Tertiary

Endako Group consisting of an undeformed succession of basaltic
and andesitic plateau lavas breccias and tuffs The latter two
groups o ltcrOp on the propet ty

The Nechako River area was ove t idden by Pleistocene
glaciers which moved in a c1irE ction vat ying from northeast to
east

Intrusive events occ lrred which emplaced granit ie
granodiorite and diorite ocks during the eat ly Jurassic and
granitic rocks during the late Jurassic in the Hazelton and Takla
Groups

Metamorphism is minimal low grade to non existent
Structural inte pretation is difficult due to a scarcity of well
exposed rock The most strong ly deformed t ocks belong to the
Takla Group with dips to 70 degrees The Hazelton and Ootsa Lake
Group rocks have broad open folds with dips up to 45 degrees
The Endako G oup rocks are undeformed and essentially flat lying

Fa llting is chat acte ized by zones cf intense shearing
Slickensides gouge and breccia Faults associated with the Ootsa
Lake Group strike in all directio s The Endako Group is cut by a
few near vertical normal faults with only slight displacement

o
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PRDPERTY GEOLOGY

The HC l through HC 5 claim groups are underlain by rocks ofthe Ootsa Lake and the Endako Group The Endako Group wasobserved only in the southern pOt tieon ef HC 1 ar d HC 2 Thereader is referred to the 1 10 1Z100 gee logical map Figure 3

The maJority of Ootsa Lake Group outcrops occur within a 900meter Wide southeast trending band that extends from the
northwest corner of HC 5 to the southeast COt ner of HC l TheOotsa Lake Group has been subdivided irlto fout reck urlits

j The first and oldest unit consists of massive maroon to
grey colored andesite porphyt it ic andesite and massive basalt

The andesite is massive maroon to grey colored and fine
grained The ground mass is composed ef biot ite hornblende
epidote and feldspar Tippet 1963

The porphyritic andesite is mart on colored with less than
1S plagioclase phenocrysts up to 3 MU in length

Up to 2 disseminated speCuIar hi mat ite occurs in the
andesites At L12250E 11000N several ilematite veir s to 10 em
width cut a porphyritic andesite Trace pyrite and malachite have
been observed in the andesites

o Randomly oriented 2 10 mm liHy white quat tz veins cut the
andesites Veining is riot abLlndant and rnineralizatiorl does not
occur in the veins Miror calcite and epidote veir s fill
fractures

Alteration includes chlorite to 4 blJd kaol inite
Kaolinite alteration results ir a bleached bllff to tan purple
color in the ar desites In altered porphyt itic andesites
plagioclase crystals have been cc mpletely altered te kaol inite
This type of alteration is typical of an epithermal model The
best example of the kaolinite alteraticm e ccurs ir the nc t thwest
corner of HC S

Basalts are not as abur dar t as the andesites The basalts
are massive grey in color vet y fine grained and vesicular
Vesicles in the basalts at L12200E 11000N are filled by epidote
The vesicles are less than 4 mm in cliameter No mineralization
veining or alteration was noted in the basalts Trace carbonate
occurs in the ground mass

o The second unit within the Ootsa Lake Gt OUP consists of
flOW banded rhyolite and rhyolite breccia The rhyolites are
found in three dome like hills at L7000E L7800E L11000E Ll1200E
and L11400E L11600E all on or near baseline 10000N

n The rhyolites are pink to maroon colored aphanitic to veryfine grained and pervasively silicified Flow banding and
brecciation was noted on all domes The average strike of flow

4



banding varies frc Fn 120 to 17121 degrses with dips of 70 to 8111
degrees west Rhyolitic breccia prima Y vat ies in width from 20
cm to 3 meters with angular breccia cla ts to 4 cm in length

Veins of 2 t 5 111111 quartz drusy quat tz chalcede ny and upto 2 cm veir s I f Jasper Cllt the t hyc lite Quartz Jcointing strikes
015 and 060 degrees and dips at 80 degr ees west The Jasperveins strike 040 to 060 degt ees arid rlay corltain IIp to 1 ipecularhematite Jasper veins cutting the t hye lite breccia are alse
brecciated suggesting syn emplacement

Mir eralization withirl the rhyolites corsists of less than 1
specular hernatite and trace pyrite Alteration consists of patchykaolinite alteration on the two dornes at L11000E to 11600E
Pervasive kaolinite alteratioy is present on the rhyolite dome at
L7000E to L7800E

UP The third unit within the Dotsa Lake Group consists of
andesitic to dacitic tuff felsic lapilli and crystal tuff These
volcanic rocks are the least abundar t on the He clairn grol p

The andesitic to dacitic tuffs are greer to maroon colored
and fine grained Plagioclase crystals are up to 2 mm in length
several have been altered to kaolinite There is no visible
mineralization or veirlir g in these t ecks

o
The felsic lapilli tuff is maroon to grey colored with up

to 2 cm angular lapilli There are up to 3 white and pink
feldspar crystals in the matrix Mineralization consists of 1
disse linated pyrite and 3 specular herl1atite Local calcite
and or epidote and or quartz carbonate veinlets Cllt the rocks

The ct ystal tuffs are green colored fine grained arldesit ic
to dacitic in composition and up to 1 plagioclase crystals within
the ground mass

C9 The final unit within the De tsa Lake Gt oup consists of a 7sed imey tary uni t No sed imentat y ut crops have been observed on
the property Several conglornerate float sarnples consisting of
stt eam gravels and sands OCCllr The conglomerate clasts are

poorly sorted with well rounded clasts ranging in size from
coarse sand to 3 Cr l pebbles Pebble density ranges from 5 to
60 The clasts are corllposed f milky quat tz smokey quat tz and
chalcedony No visible mir eralizatieort was noted in the
corgle met ates

Gre up
uni ts

The Endako Group lies urlcenformably over the Ootsa Lake
The Endake Group rocks have beer subdivided inte three

n

The first unit consists of a massive basalt and massive
andesite The basalt is dark grey to black in coleor and the rock
is fine grai ned Dispet sed tht oughol lt the crypteocrysta 11 ine

gre und mass are 3 01 ivi ne pherloct yst s 2 mm d iarneter The
andesites at e gt eer cole recl in an aphanitic matrix Locally 1

5
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dissell1ina ed hema i e occU s The e

3 111m feldspar phenocrysts and 5
Minor epidote also is p esent

a e up to 10 square shaped
1 mm mafic crystals

The secorld un t of the Endake Group consists of an andesi tic
tuff According to Tipper 1963 the composition of the
andesitic tuff esembles that ef the andesite mentioned above
Mappirlg has yet te locate a tllff on the claims

The thi d and final unit efthe Endako Group consists cf a

gabbro The gabb o is blaCk medium g ained and crystalline No
mir elalization 01 veining has been rcted ir the gabble

LI THOGEOCHEII IST RV

Noranda Exploration Company Limited was interested in the
economic pot ent ial for gold si Ive ar d base metal mirlelaIization
and thus geochemical ana lys is was dit ect ed toward these metals and
their associated irdicatol elements

One hundred and nirety six rock g ab and chip samples we e

collected f om the Holy C oss property for gee chemical analysis
A rock sample location map is presented in the back of this
epolt Figure 4 Assay ce tificates a e included in Appendix

IV

o
The samples were shipped to and analysed at No anda s

gee chem lab at 1050 Davie street Va ncouver B C The samples
were analysed fo gold by atomic absorption and 30 element ICP
technique The details of the analytical pt ocedure appea in
Appendix III

To follow is a summa y of statistics of the main analytical
esults received to date

Coooer Backgt l ur d levels fall within the arge of 2 to 20
ppm Values as high as 207 6 ppr l ell have beer obtained however
values above 2000 ppm are localized

Zinc Background levels fall within the range of 2 to 80
ppm Values as high as 1150 ppm Zn have beer obtained however
the aromalous no m is around 400 60121 ppm r

Lead Background levels fall within the ange of 1 to 20
ppm Values as high as 473 ppm Pb have been obtained however
the anomalous norm is Ic und 100 160 ppm Pb

Silver Values over 1 0 ppm are considered to be anomalous
and values below this at e considered to be backgre und The
highest values obtained are 10 7 12 8 15 8 18 0 and 23 6 ppm

nAg All silver values a e localized

6
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Goldl Values ove 100 ppb a e o side ed to be anoMalous
Anomalous values of 128 153 23121 and 310 ppb Au were recorded
all from a rhyolite or rhyolite breccia with quartz veining and
up to 11 pyrite

GEOCHEMICAL SURVEY

Stream Sediments

Stream sediments were collected wherever a road or grid line
crossed a creek Si It samp les were collect ed from the act ive
stream chany el placed il l high wet strey gth Kraft paper envelopes
and shipped to Vancouver B C where they were analysed by the
methods described in Appendix III

A total of 25 sil samples were collected and aYlalysed
Gold values wet e bele w 10 ppb except fer a 2121 35 and 8121 ppb gold
all were below the arbih ary significantly anomaleus value of 10121
ppb Silver values were at or below detectable limits except fet
l4rnple ft35360 which cOYIIained 1 4 pprn AJ Lead values fall
between 6 and 28 ppm except for sample 3536121 which contained 75
ppm Pb Ziy c is relatively anornalous with half of all values
being between 105 and 247 ppm Zn Ce pper values ale slightly
above backgr juYld 30 pp with 18 samples between 32 and 163 ppm
Cu

Five panned concentlates were obtained from 2121 litre gravel
samples colIect ed flem the easter ly fle wiy g creek acloss the
northern portion of HC 1 The panned heavy mineral concentlates

2121 to 40 glarns were shipped te Neranda s VaYlcouvel lab aYld
analysed as desclibed II Appendix III Samples wele collected at
500 meter intervals going dowllstt eam Gold values wet e 110 12121
10121 1121 380 ppb respectively Copper lead zinc and silver
values were all at backgrouy d levels

7
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CDNCLUSIONS

Geological mapping rock and st eam sediment sampling on the
HC claim g oup has outlir ed seveYal sites of epithermal veins
a eas of pervasive silicification which contain low but anomalous
gold values and area of kaolinite alteYation with associated base
met al dispersion halcls

Rhyolites underwent epithe mal activity and they display
characteristics typical of shallow level low temperature
emplacement such as drusy quartz chalcedony silicification and
bYecciation

Kaolirlite alte ation chaYacterist ic of epithet mal deposits
occuy s in the Ootsa lake Group andesites and rhyolites AYeas
with kaolinite alteYation contain seveYal base metal Cu Pb Zn
and silver dispe sion halos

Approximately 5 of the Holy Cross grid contains outcYop
Most exposure occu s within a 900 mete wide band trending
southeast from the northwest corner of HC 5 to the southeast
corner of HC 1 EXpOSLIYe is minimal outside of this band and it
is the authors opirdor that soi 1 geochemistt y may be an effect ive
aid to define anomalous halos

Gold 1 ithogeochemical assay t esults have not been
encoul aging The t esults suggest gYeatel than 100 ppb gold values
aYe obtained from the Yhyolites As the Yhyolitea are pe vasively
silicified and thus non permeable any gold is probably associated
with the epithermal quartz veins

RECOMMENDATIONS

The fOllowir g wo I is eccrmner ded or the HC claim gYoup

1 Continued mapping and gecochemical sampling to def ine in more
detail the geological Yelationships on the pYoperty

2 A magr etcomet eY survey on every 200 met e 1 ine f0Y 1
kilometer north and south of Baseline 10000N to possibly
def ine any structuYal breaks or magnetically mineYalized
hi ghs

3 Possible till sampling and panning to pc ssibly oLIt 1 ine any
paleoplaceY deposits

4 If the cconglc mel ate float is anomalous then t ace the float
to the sou ce area

8
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5 St ipping an o t enchi g of a y geochemical1y a omalous
soi 1 halos whet e su ficial rock sampling has not yielded
e couraging results

6 Diamond d i 11 ing of any favourab1 y anomalous a eas in
corJunction with geophysical reSll1ts
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APPEND IX I

STATEMENT OF GlUALIFICATIDNS

I William StYatton Donaldson do hereby ceYtify

1 that I am a geologist and Yeside at 1139 Edgeland Place
Ottawa Ontario K2C 2J9

2 that I gYaduated fYom CaYleton University Ottawa OntaYio
in 1985 with a Bachelor of Science Hor out s degree in
Geology

3 that I have pYacticed my profession continuously since
graduat i n

4 that this Geological and Geochemical Report on the Holy
Cross Propet ty Omineca Mining Division Bri tish Colllmbi a is
based on my pet sonal knowledgEl or the geology of the area
and on a review of published and unpublished information on
the pYopeY ty and sUY Younding area

h tc tP114f LcJ

W S Doy alclsor
B Sc HonouYs

Septembet 9 1988
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APPEND IX II

STATE ENi OF COSTS

PROPERTY HOLY CROSS HC 1 5 CLAIMS

REPORTS GEOLOG ICAL GEOCHEMICAL

1 WAGES
No of days 45 mandays
Rate pel day 128 47
TOTAL WAGES

2 FOOD ACCOMMODATION
No of days 45 mandays
Rat e pel day 26 56
TOTAL FOOD ACCOMMODATION

3 TRANSPORTATION

No of days 45 mandays
Rat e pel day 21 83
TOTAL TRANSPORTATION

4 EQUIPMENT SUPPLIES
No of days 45 mandays
Rate pel day 11 08
TOTAL EQUIPMENT SUPPLIES

5 ANALYSIS
5 pans Ii 8 50

Au Ag Cu Pb Zr As

26 silts Ii 11 50
Au 30 elemerll ICP

196 locks @ 13 75

All 30 elemer t ICP
TOTAL ANALYSIS

42 50

301 60

2 695 00

6 REPORT PREPARATION
Aut hor

Dlafti ng

Typing
TOTAL REPORT PREPARATION

400 00

200 00

100 00

TOTAL COSTS

11

SEPTEMBER 1988

5 781 15

1 195 20

982 40

498 40

3 039 10

700 00

12 196 25



APPENDIX III

ANALYTICAL METHOD DESCRIPTIONS FOR GEOCHEMICAL ASSESSMENT REPORTS

Revised 01186

The methods listed are presently applied to analyse geological materialsby the Noranda Geochemical Labot atot y at Vancouver March 1984

Preparation of Samples

Sediments and soils are dried at approKimately 800C and sieved with a80 mesh nylon screen The 80 mesh 0 18 mm fraction is used for analysis

Rock specimens are pulvet ized to 120 mesh 0 13 mm Heavv mineralfractions panned samoles are analvsed in its entirety when it is to bedetermined for gold without further sample preparation See addendum

Analysis of Samples

Decomposition of a 0 200 g sample is done with concentrated perchloric

Oand nitric acid 3 11 digested for 5 hours at refluK temperature Pulps ofrock or core are weighed out at 0 2 g or less depending on the matriK of therock and twice as much acid is used for decomposition than that is used forsilt or soil

The concentrations of Ag Cd CC Cu Fe Mn Mo Ni Pb V and Zn
all the group A elements of the fee schedule can be determined directlyfrom the digest dissolution with an atomic absorption spectrometer AAA Varian Techtron Model AA 5 or Model AA 475 is used to measure elementalconcent rat ions

Elements Requirino Soecific Decomoosition Method

Antimony Sb 0 2 g sample is attacked with 3 3 mL of 6 tartaric acid1 5 mL cc yc hyd ochlot ic acid and 0 5 lL of COY C nitt ic acid then heated
in a water bath for 3 hours at 950 C Sb is determined directly from the acidsolution with an AA 475 equipped with electrodeless discharge lamp EDL

Arsenic

acid and

0easures

As 0 2 0 4 g sample is digested with 1 5 mL of 70 perchloric0 5 mL of conc nitric acid A Varian AA 475 equipped with an As EDL
the arsenic concentration of the digest

1



o
Barium Ba 0 1 9 sample is decomposed wibh co c perchloric itric a dhydrofluoric acid AtoMic absorption using a itrous oKide acetyle e flamedeterMI es Sa froM the aqueous solutio

Bismuth Bi 0 2 9 0 3 9 is digested with 2 0 011 of perchloric 70 and1 0 011 of co c nibric acid Bismubh is debermined directly from the digestinto the flame of the AA i strume t c w EDL

Gold AUI 10 0 9 sample Pa co ce trabes see below is digested wibh aquaregia 1 parb ibric a d 3 parbs hydrochloric acid Gold is eKtracted withMethyl iso Butyl ketone MIBK from the aqueous solutlo Gold Is determi edfrom the MIBK solution with flame AA

Mag esiuM Mgl 0 05 0 10 9 sample is digesbed with 4 011 perchloric itricacid 311 A aliquob is take to reduce the co ce tration to within the
ra ge of atomic absorptio The AA 475 with a nitrous oHide flame determines
Mg from the aqueous solution

Tungsten WI 1 0 9 saMple sintered with a carbonabe fluK and thereafter
leached with watel The leachate is treated with potassium thiocyanate
The yellow tungste thiocya ate is eKtracbed into tri n bubyl phosphate

OThiS permits colourirnebric comparisc with standards to measure tungsten
co centratio

Uranium U An aliquot taken froM a perchloric itric 3 1 decomposition
usually from the Multi eleme t digestion is diluted with water and a

phosphate buffer This solution is eKposed to laser light and the
lumi escence of the ura yl ion is quantitatively measured o the UA 3
Sci treK

LOWEST VALUES REPORTED IN PPM

Ag 0 2 Mrl 20 Zr 1 Au 0 01 10PPS

Cd 0 2 Mo 1 Sb 1 W 2

Co 1 Ni 1 As 1 U 0 1

Cu 1 Pb 1 Sa 10

Fe 100 V 10 Si 1

1
2
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