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1.0 SUMMARY AND CONCLUSIONS

The author was retained by S5id C. Johnson of Clowhom Min—
ing and Exploration Limited to log the 1987 program drill  core
and write a report to fulfill assessment work obligations. This
report is based on examination of the drill cere, petrographic
and SEM analvses, previous reports, and all other information
available on the property. No visit to the properiy was made by
the author.

The Phantom Claims Group is located approximately 30
kilometers northwest of Sguamish, in the Vancouver Mining Dis-—
trict. Access is afforded by helicopter or float-equipped plane.

Exploration on the propery, in the form of prospecting
and two previous small drill programs, has been concentrated
along the inferred fault zones followsd by the Clowhom River and
the unnamed creesk. These zones were also the target of the 1110
foot 1987 diamond drill program.

The property is underlain by quartz diorite of the Coast
Mountain intrusive complex and by metasedimantary and metavol-
canic rocks. Fetrographic analysis of 4 samples submitted froin
the 1987 drill core identified the rocks as spotted andalusite-—
biotite hornfels, pyrrhotite-biotite hornfels (probably of vol-
canic origin) and hornfelsed amygdaloidal andesite. Indications
of platinum group minerals, uvuitramafic rocks or chromite are not
obvious, 1T present, in these rocks. Observations within this
study do noit show significtant hydrothermal activity. Very small
amounts of rare—earth bearing phosphate was discovered by S5EM

analysis of the sample taken at 440ft in DDH #2.



No significant values of gold, platinum or palladium were
raecovered 1in cbore samples from the 1987 or 1986 drill proagram
which were submitted to certified laboratories. Gold anomalies
were intersected in the 1982 drilling program with values of

0.018 oz/ton and 0.011 oz/ton over five foot sections.



2.0 INTRODUETION

The Fhantom Mineral Claims Group is located approximately

20 kilometers from Squamish, B.OC.. in the Vancouver Mining Dis—

trict. The claims are owned by Clowhom Mining and Exploration
Limited. No visit was made to the property by the author. This
report is based on examination of the 1987 drill core,
petrographic — SEM analyses, reports on the two previous drill

progirams, and relevant data available on the property area.

The 1987 diamand drilling program consisted of a total of
1110 feet of NR core from two holes located on Fhantom #2. The
core was logged and sampled. Threg samples were analyzed for
gold, platinum and palladium. HResults returned low gold values.
Four samples were submitted for petrographiec analysis. , The
dominant rock tvypes intetrsected are hornfelsed sedimentary rocks,

one of which appears to be volrcanig in origin.

.0 LOCATION AND ACCESS

The FPhantom Mineral Claims Group is located nsar Fhantom
lake and Clowhom River, in the Vancouver Mining District. The
nearest major town is Squamish, B.LC., which is located 30.4
kEilometers to the southsast of the claims. Access  to  the

property is by helicopter or float plane (Figs. Z-1).

The property 1s on steep mountalinous terrain typical of

the coastal mountains.

Latitude: 4% 351.5°
Longitude: 123 29.3%7
Elevation: 3200 - S000 ft. (220 - 1440 m)

N.T.5. 226714K
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4.9 CLAIM INFORMATION

The Fhantom Mineral Claims Group covers nine units. The

claims are currently owned and operated by the Clowhom Mining and

Exploration Limited.

Figure 4-1.

ELAIM INFORMATION

NAME RECORD NUMEBER EXFIRY DATE
Fhantom 1 1220 July 2, 1989
Fhantom 2 1221 July 2, 1989
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2.0 HISTORY AND PREVIGUS WDRK

Frior to 1982 no history or work record is available for
the Fhantowm Mineral Claims area. Previous work on the property,
with the Fhantom Group as operator, consisted of preliminary
prospecting of the two claim claims as well as the eastern shore
of Fhantom Lake and the drainages of the two creeks crossing the
property from the northwest and northeast. The praspecting was
followed by 45.2 meters of AX diamond drilling in two holes.
These holes wee drilled, logged and sampled in October 19BZ2. As-—
say values of ¢.011 and ©.018B oz /ton Au were obtained from two 5
fooct sample sections. Drill sites are located on Figure 7-1.

A second drill program was completed on  the Fhantom
Mineral Claims Group in October of 1986, by the Fhantom Group.
Tkwo N} diamond drill holes, with a total of 8467 feet., were com—
pleted. The core was logged and sampled. Trace values of Au
were obtained while Ag ranged invalue from .03 oz=/ton to (.09
oz/ton.

No geological mapping, geocchemical orFr geophysical surveys

have been carried ogut on the Phantom Mineral Claims Group.



5.0 REGIONAL GEGLOGY

The Fhantom Mineral Claims Group lies in the western belt
of the foast Mountain Range, approximately IO kilometers
northwest of Sguamish, British Columbia (Figure &—-1). The area
is underlain by the Coast Plutonic Complex which consists mainly
cf gquart diorite and granodiorite. Potassium — argon dating, of
the plutonic rocks in the western belt, result in ages of Late
Jurassic — Carly Cretaceous for minimum final cooling (Roddick et
al.., 19723. The period aof felsic pluton emplacement caused
regional metamorphism, regional uplift and subsequent erosion.

The oldest non—granitcid rocks are considered to be
Faleoroic in age and consist of amphibolite schigst and guartzite.
These rocks form screens that are oriented northwest and almost
vertical.

Lpper Triassic — Lower Cretaceous pendents are generally
northwest in orientation and elongate. The rocks are sedimentary
and volcanic ip Grigin and bhave been subjected to moderate to in-—
tense deformation resulting in metamorphism  ranging from soab-
greenschiist facies to  amphibolite grade of the sillimanite

facies.
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7.0 BEOLOSY AND DRILL FROGRAM

The area of the Fhantom Mineral Claims Group has not been
geoclogically mapped. The regional map shows the claim area un—
derlain by guartz diorite of the Coast Flutonic Complex (gd) and
rocks of the Lower Cretaceous Gambier Group (1KG) which consist
of tuff, breccia and argillite (Figure &6-1).

A total of 1110 Fft {(338.3 meters) of NQ core diamond
drilling was completed in two holes on Fhantom #2 and con-—
centrated on inferred fault zones followed by Clowhom River and
the unnamed creek. The drill sites were chosen by 5. Johnson.
The relation of the drill cellar locations to the claim bound-
aries, previous drill sites and surface features arg shown  in
Figure 7-1.

Diamond drill hole #1 is located on the east bank at the
confluence of Clowhom River and an unnamed creek. This was also
the site of the two 1984 drill holes. DDhH#1 has and inclination
of —60° towards 214’ and a length of S35 ft  (143m) . Drilling
coammenced on September 7, 1987 and was completed on September 28,
1987. Core recovery was very good averaging betrter than 29%.

The petrographic analysis Of a sample taken at 407 fest
of DDH#1 described the specimen as pyrrhotite—biotite hornfels.
Texture indicates that this is sedimentary rock of volcanic
derivation that has undergone contact metamorphism to as high as
amphribolite grade, but has since retrogragded to greenschist
facies (C. fLeitch, Appendix C}. This specimen was chosen for its
relatively will mineralized appearance. Section analyses shows
that magnetis pyrrhotite (54) is finely disseminated throughout

with oceasional trace chalcopyrite.

0
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The remainder of the hole was similar in composition un-—
deyr the hand lens with some variations. These beipg areas of

biotite enrichment and the presence 0of small garnets (max. 2mm)

near the top of the hole. This would indicate the higher grade
of metamorphism and not the same retrogradation. Fyrrhotite is
not wvisible tao the eye in most of the drill core. Chalcopyrite

is present in very minor amounts on fracture surfaces and in thin
quartz veinlets in the lower portion of the hole. Fyrite is
generally present in minor amounts as disseminations or blebs on
fracture surfaces and in tiny discontinuous stringers.

Diamond drill hole #2 is located on the west bank of
Clowhom River, 510 meters upstream of the confluence and DDH#1.
LRHHEZ has and inclination of —60° towards 48°. Hole #Z2 has a
length of 575 feset {(175.3 m). Driliing commenced on October 15,
1287 and was completed on November 15, 1987. The rock 1s com—
petent and core recovery was very good, averaging better than
FoEL.

Fetrographic analysis of two samples, one sample from 164
feet and the other taken a 440 feet,. shows the dominant rock type
in hole #2 is a spotted andalusite-biotite horFnfels. This
hornfelsed sedimentary reck 1is weakly magnetic due (o the
presence of pyrrhotite in fine grains.

Analysis did not indicate that the rock has undergone
signifticant hydrothermal activity. Flatinum group minerals, or
indications of ultramafic rocks or chromite are not gbvious., 1f
present, in these vrocks. Very small amounts of rare-earth bearing
phosphate was discovered by 5EM analysis of the specimen taken at

440 f1 (Appendix C}.

'z



At 561 feet the hornfelsed sedimentary rock is 1in contact
with a hornfelsed amygdaloidal andesite. The hornfelsed sediment
in  DDRHi#L (sample at 407 ft) could be derived from 3 precursor
such as this harnfelsed andesite due to the form of the amphibole
and to similarity of the plagicclase (€. Leitch).

Sulphides mineralization consists of pyrrhotite, pyrite
and chalcopyrite. They are present in minor to moderalte amounts
locally as fine grained disseminations and on fracture surfaces,
Quartz—carbonate veinlets are infreguent and small (less than 1
cmj .

The drill logs are included in this report as Appendix A
and H. The location of the core 1s 2474353 - 10Z2nd Avenue, Whon—

nock, B.LC.

3



B.o L8537 BREAKDDWN
Work completed on Fhantom Group Claims in 1987 consisted of two
diamond drill holes with NE size vrod on Fhantom Claim #2.

Brill Hole #1 total depth of 163 meters

firill Hole #2 total depth of 175.27 meters

The following is a cost breakdown of all expenditures on

the properiy:

Air Transportation $ 13,021.45
Car and truck transportation Fo4..67
Drillilng expenses) bits, rods, fuel. etc. 7.105.18
Brill repairs 86.39
Camp supplies and equipment 221.04
Food 824.54
Driil rental —- 1,110 ft @ $6.00/FL &, 666,00 ,
Core logging, assays. petrographic work, etc,. 1,500.00

TOVAL % 31,119.27

LABBUR CONTRACTS

Jack Bickle % Z60.00
Joe O Neill {20 .00
Norm Anderson &£18.00
Gil Johnson JO2.00
Joe aAndrews T72 .00
Ed Herman 2,272.50
Wayne Clark Z,8B80.00
Sid Johnson 2.475.00

TOTAL % 17.300.00
TOTAL COST FOR THE 1987 DRILL FRDOGRAM
Supplies, transportation and repairs £ 31,119.27

Labour Contracts 17 ,.500.00

TOTAL ¢ 48.699.2



Z.0 LCERTIFICATE

I. D-M. O'Neill hereby certify:
I reside in the city of Vancouver, British Columbia.

I received a Bachelor of Bocience degree; major in geology

sTrom the University of British Columbiz in 1983.
I have been practising my profession since 1980.
I have pno interest, directly or indirectly, in Clawhom

Mining and Exploration Limited. por doe 1 expect to

Feceive any.

Signed this 3rd day of June, 1988

S m. InH
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FETROGRAFPHIC-SEM REFORT - FHANTOM FROJECT

SAMPLE $0. DDH-1 @ 4077: PYRERHOTITE-RIQTITE HORMEELS

Furpliish brown, fine grained. pyvrrhctitic bilotite hornfels.
The minerals recogrnizable in thin zection are:

Quarts 307
Flagioclase {Andesine?) ARy A
Chliorite 209
Riotite 5%
Sericite 57
Fvi-rhotite S
Chalcopvrite tr
Fpatite, ilmenite tr
Tire rock is compoassd of a fine grasined interlocking mosaic of
guartr and plagioclase grains of about 3.2 te 0.5 mm diameter,
with slightly smaller mafic remnants interstitial to the guart:
and fteldepar. Smaller grains of x11 these maior minerals also

occur in between the larger grains., bubt there is no suggestion
of a porphyritic {volcanic) teuture. FRather the textwe 1is
sugoextive of a sedimentary rock, perhaps a fine grit or
valcanic wacke. The rock hag been contact metamorphosed,
poscsibly to as high as amphibolite grade., but has since
retrograded to greenschist facies.

PBuartr grains are anhedral and relatively clear, with eonly
minor alteration (flecks of sericite and biotite; these could
merely be interarown rather than an alteration product). There
ie no evidence of dynamic metamorphism: the guartz grains show
no undulose extinction or fiattenimng. They are somewhat )
attacked around their margins by the finer grains of guarts
surrounding them. These finer grains average about O.0% mm in
diameter.

Flagicclase grains are subhedral to anhedral and cloudy with
incipient clav-sericite alteration; & few are maderately altered

to sericite as fine 1 to 2 micron =zize flakes. Most graims do
rot show twinning, and the few that do are not large enough to
give interference figures. However, the maximum extinction

angle Y"OlO is about 13 to 20 degrees. and both refractive
indices (¥ and Z) are above aguartr, =o it seems probable that
the plagioclase is andesine, An 35 or so.

The mafic mineral in this rock locks to have been amphibole
prigr to retrograde alteration: the shapes are suggestive, and
traces of remnant hornblende ' ?) and actinolite are left
amongst the chlorite, biotite, and sericite now replacing these
original maftic =ittes. The matilic sites are about 0.5 mm acrocss
on average, and usually consist of several intergrown grains of
varving orientations suggestive of formerly intergrown
amphibaole, now showing all stages of breakdown, principally to

chlarite but with interleaved biotite and sericite. The
wriginal mineral loocked te have been fibrous (Yhornblende), with
parte altered to elongated aciciular Factinolite. This texture

has been mimiced by the biotite, which itselt appears to be
altered to chliorite and sericite.

Rigtite and sericite flakes as small as 0.0C01 mm also ocour
scattered through the rock, but chliorite seems o be restricted
to the mafic =ites. Traces of anatite as minute grains, 4.02 mm
long, are also rarely present, as are similarly sized laths of
Ti oxides, probably ilmenite {which range up to 0.2 mm 1onqg)l.

HMagnetic pyrrhotite is evenly disseminated in fine grains
{lece than 0.5 mm) throughout this tvypical hornfels,
pocasionasly with traces of chalcopyrite to 0.1 mm across.
Chalcopvrite alzo iz found in occasicnal thin guartz veinlete as



=
TRy =An]w) @ with abundant 2 to 3 om
zired arev andalusite porphyroblastzs 1 a blachk bioctitic matrix,
e laroe ftragment of several om diameter is finer grained ang
even-tertured., lacking the ancgslus:le grains. Sulfides form
about ot the roch, as fine bBlebs of pyrrhotite disseminated
throuah the rock, but are more abundant and mised with pvrite of
similar size in the fragment. Sulfides are also rarelvy
Jiztributed along veinlets, which are also more prevalent in the
fragment . Mhineral abundances as seen 1n thin section are:

Host rocks

LTt X

Andalusite {(porphvroblasts and matvrix) S0%
Fictite 20%
fluear o Ky
Upagues (fine dust-like Fe-Ti onides) 10%
Sultides (pyrrhotite and pyrite) 2%
Fragment:
Cuartz S%
Biot:ite 5S4
Opagues ifine Fe-Ti oxides:? b
Sulfides 5%

There does not appear to be anvy plagioclase in this rock,
whichh 12 a marked point of difference with the previous sample
from DDRH #1. Instead, the host rock consists mainly of
andalusite porphyrobiasts, often aggregate grains, which are
full! of minute inclusions of opague {unidentifiable in thin
section, but probably Fe-Ti oxides, although some may be
amorphous cerbon, commonly found in andalusite). The '
carbronareous matter is not however arranged in the crucifora
manner o give the mineral the name "chiastolite”. (ther
minerals included in the andalusite are gquart: and minor
biotite, showing that the andalusite grew in place, gradually
including 1ts stwrounding minerals as it grew.

The matrix of the rock consists of a finely intergrown
misxture of bioptite, guaertz, csericite, and andalusite, again with
ahundant minute bBlack inclusiocns of carbonaceous matter and
lecsser sulfide. In this matrix, the average grain size is about
G.l mis for guartz, bictite and andalusite, but much finer
(micron zire) for the opaques and carbonaceous matter.

Biotite of the matrix is a deep red-by . on colouwr, and also
containsg abundant fine inclusions of opague material (Pcarbon
s in the andaluwcsitle. The brown biotite is strongly pleochroic,
Cut & few grains of greenish biotite {(“hvdrobioctite", with more
Fe! are not plecchroic. Sericite le largely restricted te a
few, larger (0000 mn) flakes usually located near the margins of
the andalusite poarphyveroblacte.

The fragment ie composed of an even, fine grained mah of
about equal proportions of Quartz amd bictite, with lescer
amnounts of black opagues (carbonaceous matter and sultfide).
Ardalusite 12 pot ldentifiable in this portion of the rock,
although it might be present in this very fine-grained
intergrowth (average grain size O.028 mmd.

There is a reasonably well-defined foliation developed in
the Ikotite of the host rock (often "wrapping around” the
andalusite porphyroblaste), but nene i1s apparent in the
fraagment, where the hiotite is randomly oriented.

Thin guarts veinlets, carasionally with associated sulfides,
trozs: the slide, replacing the andalusite amd therefore later
tivar, the metamorphism. On the whole., the rock is not wel.
altered or mineralired; the fragment. thoueh., is nuch better
mireralized, with both pverbotite and Dpywite vigible in band



poAduT e SEOTTER AHDALUSITE-LIGTITE HORMEEL S
ey mimilé to ihe host rock o the 1 viocus sample at 1a4”

1 this hole. Pale-coloured coasrse andaluzsite porphvrablasts wup
o .%o long sre set in & darls brotitic mabridg. Sulvides

appear to be still predominantiv pyrrhotite, and the rock isg
=131l weabkly magpetic like the specimen from 15647, Ire thin
ection, the minerales &res

HSrrdaltusi te

arts

Higtite

Upaguest Carbonaceocus matter

16

153

Forrhotite 2
(h:ides {ilmenite’ A
Gpatite. monazite Tt
The hiotite in this rock 18 the same desp red-brown variets
zeen in the host rock in the previous slide. There is no

b}

e icite in this specimen, thouah: thie correlates with the lack
of pvrite and overall lesser amount of s=ulfide, possibly
indicating that the pyrrholtite and sericite are related to
hvdrothermal sctivity that otcuwrred after the andalusite,
Biotite, and pyvrrhotite of the hornfels facies.

Buarty ise clear. and apart from the matris portioen of 0,00
mm diameter graing, 18 &leso in larger (0.05% to 9.1 am) qrains
which are often concentrated (with lesser hiotite) along the
boundaries betwesen adiacent andalusite graing of a porphyroblast.
These minerxle have presumabily bheen exciuded during growth of
the andalusite. Ther are alsg rare minute apatite grains in
these areas. !

Andalusite is as desgribed for the previocus sample, except
that gmaller orains (incipient porphvroblazte! are clearly
vizibie between the larger ocnes. They contsin even higher
proportions of the carbomacenus matter:s it ige as if the larger
ores have had time to rid themselves of some of their ismpurities
facguired as they grew and incorporated them) by diffusion of
impurities o the grain houndaries.

Sulfides include pyrrhotite as anhedral grains uo to 1 mm
across but generally less than 0ol mn. Some suliides are
clozely azsociated with {(grown inside of!) carbonacecus matter.
Opaque oride phases are minubte (10 to Z20 micron long) grsins
that are occasionally lath-shaped euhedra. but often anbhedral
al=so. They are not distinctly anisotropic as is the ilmenite in
DDH-1, but their shape is suggestive of ilmenite rather than
mannetite or chromite: thise identificatian is confirmed by
SEM-EDS analvsis (see Fig. 1 for photo of agrains and analvsis of
tlmenite). the tlmenite grains contain even smaller (1-2
micron) rounded blebs of much higher reflectivity material., which
laoks like pywrrhotite alseo, and were also confirmed by SEM
afal vei =, Thus these minocr phases are not Ft-bearing.

The cnly econocmiczlly interesting minerals discovered during
the GEM work were rare—-earth beasring phosphate, probhably

men&Eite. These ftinvy ograins, £ to 4 microns long., show high
corcentrrations of wittrium, plus other rare earths such as

il

gadoliniuwn and possibly dvepropium {(see Fig. 2 +or SEM scans).
Al thouwagh these phases are very small and probably not
volumetyrically important. theilr cococurrence in the andalus:ite
arains sugaests that 1t might be worthehile obtaining rare-easrth
analwvees, plus U and Th, +or a fewn samples.

Quverall, thiz horntfelsed sedimentary rock does not appesr
sro=Epectiy for platimum-oroun elements: there are no cbvious
indications af wltramafic rocks. chromite. or platinum—aroup
minerals in this suite, even az fraoments. ang little

B} .



CRH_Z2 R STE5s HURMEELSED aMYGDALOIUAL ANDESITE

ey -green porphveitic amvgdut s antermediate valcanic rock
wrth whiite plagioclase phenocorvets te 2 to I mm lohg and large
clear quaritz amvadules up to o om in diameter, set 1 a green
matioc matrix, et by a broad (OU0 cmy wvelin of darbk green
amphibole with guart: grains siszlar to these 1 the amyQdules.
Iri thin section, the minersals are:

Flagioclase (Qligoc!ase—andesine? SiY
mphibole (hornblende? gl
Graartz 100
Bragres (Feli oxidecs) i

The plagioclacse forme phenoorvets, microphencocrvets, and
materin microlites f(elongated laths) down to 0.2 mm long. The
composition agpears (o bhe andesine or oligoclase-andesine, about
An30-4% {(extinction angles Y701 are about 15-25 degrees, 77001
larger than thisz, up toe 30 degrees, and both indices are above
that of quartz}. 2 grains are suhedral and well-twinned,
aeften mildly flechked by minute grains of amphibole, sericite,
and carbonate.

Fmphibole in this sample is pleochroic from green to pale
areenls brown, and forms small stubby prismatic grains of

-

subhedral habit up to 9.2 me long, but averaging less than 0.05
T3 it is probablyvy a hornblende {(extinction angle about 2%
deqgrees), and its form of growth {(appearing to replace zll other
minerals, with a random orientation) suggests that it is
herntelsic. It would bs enactly the sort of precursor espected
of the chlorite-bictite psuedomorphs seen in the specimern from
DOH 1 @ 427", and the plagioclase in the two specimens is Rlec
similar, sugagesting that the sample from DDH 1 is in fact a
volocanic wacke, derived from a volcocanic socurce such as the
current epecimen.

Cuartz amyadules are made up ot ceoarse, clear grains up to i
mm in diameter, showing no signs of strain (undulose extinction
or boundary sutwring) and no alteration. The amygdules are
often composed of guarts and bladed. radiating agoregates of the
hormblende found in the matrix and the vein.

The opague grainzg, averaging about 0,03 mm in diameter, are
euhedral and probably an oxide of Fe and Ti, such as ilmenite.

They do not suggest chromite, although polished section analvsig
would be reguired to confirm this.

Céy

Craig H.R. Leitch, M.Fhil, F. Eng.

Japuary 15, 1988.
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