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1. Scale 1 : 9,000 Geochemical and Geology Map, with
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and analytical results for the Hagas Group (Figs. 3A, 3B)
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HEAVY MINERALS GECOCHEMICAL ASSESSMENT REPORT
On The HAGAS CLAIN GROUP
Cmineca M.D., North - Central B.C.

INTRODUCTION & DESCRIPTION

The Hagas Claims Group, containing a total of
79 units, consisting of the Hagas 1,3,4,5 (1 unit each),
Hagas 76,77 (4 units each), Hagas 78 (18 units), Hagas 79
(3 units), Hagas 80 (8 units), Hagas 81,84 frackiions,
Hagas 85 (8 units), Hem (12 units) and Frost (6 units)
e¢laims, is located in the central interior British Colum-
bia, just south of the Morice River and 3.5 km due north
of Pimpernel Mountain, some 40 km southwest of Houston, as
shown on the Index and Claim Location Maps (Pig. #1 & 2).

Most of the Hagas claims were staked in the ear-
1y seventies in the Mt. Nadina area, knmown for its massive-
sulfide potential, such as the Goosly deposit some 50 km
to the east. To date, air-borne electromagnetic surveys
and ground geophysical followup, as well as minor test
drilling, has been oconducted on the Hagas group of cleims.
In an effort to identify possible geochemical trace methods
of the previously located geophysical EM conductors on the
property, an initial heavy-minerals soil sampling survey
was conducted by the writer in the Fall o6f 'B4, the results
of which are presented on the 1:9,000 scale geochemical
maps (FPig. #3A & B, in pocket).

Access to the property is from Houston via the
Morice River road (42 km), then by good logging road for
%3 km southeasterly. The Morice River road is an all weather,
two lane gravel road maintained in good condition. '



GENERAL GLEOLOGY

The general geology of the claims area, as
shown on the geochemical base map (Fig. #3, in pocket),
was copied from the latest available 1976 GSC geology
map by H.W.Tipper and a compilation map in a Qualifying
1982 Report by V.R.Hardy, F.Eng., which shows the western
half of the Hagas group to be underlain by the Jurassic
Hazelton Group volcanics, which are intruded in the north-
western portion of the claims group by a small, less than
1 km wide, body of gabbro. The eastern half of the:claims
is underlain by the Eocene Buck Creek volcanics, which
are the youngest rocks on the property.

The younger volcanics are fresh, dark green,
aphanitic andesite flows with characteristic brown weath-
ering, while those of the older Hazelton group are marocon
and gray pyroclastic andesite and rhyolitic ash flow tuffs,
moderately altered with some areas of intense epidotization
and chloritization. The gabbro plug is considered to be
mineralogically similar to the gabbros on the Equity Silver
Mines' Goosly property to the east. Sulfide mineralizationm,
including pyrite, is sparse in outcrops, but more common
in a few of several infreguently observed silicious floats.

The claims are covered throughout by a varying
thickness of glacial till, and mostly lacking in outerop
exposures, while the several creeks draining this area of
moderate relief are mostly dammed by beavers, resulting
in poor drainage and extensive swamps in the central por-
tion of the claim group.
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GEQOCHEMICAL SURVEY

A total of 167 heavy mineral-separated soil
samples and another 144 ordinary soil samples for com-
parison were taken along eight individual lines and tra-
verses on the Hagas group of claims. In addition, twenty
rock samples were taken, a third of which were weakly
minerilized float samples, with the remaining two thirds
being core samples from two separate drill holes, All the
samples were processed and analyzed at a commercial lab-
oratory, the Min-En lab in North Vancouver, for Z26mele-
ment ICP, geochemical fire-Au and mercury, using standard
geochemical methods, which together with the mineral-pro-
cessing procedures are described in Appehfdx IIX at'
the back of the report,

From the multielement analysis, copper, silver,
lead, zine, cadmium, arsenie, antimony, mercury, barium
and gold were found to exibit sufficient variation in
analytical values to be useful for geochemical interpre-
tation. Complete analytical results are directly inscrib-
ed on the geochemical 1:9,000 scule sample location map
(Fig.#3A & B, in pocket), as well as being enclosed at
the back of the report., Statistical summaries, consisting
of a histogram, cumulative probability plot and correla-
tion coefficients for each element were done at Min-En
Laboratory for Aig, As, Pb, Zn, Hg, Fe, Mn, Ni, V and Ba,
and are enclosed as Ajpendix IV, at the back of the report.

Several multi-sample, multielement anomalies
have been identified, as well as numerous smaller one and
two-sampleanomalies, though neither their direction nor
extent can be delineated without more comprehensive samp-
ling coverage.



Rock Geochemistry-
While only 20 rock samples were analyzed (9 float

samples, 4 drill hole #77-1, & d.h. #77-2 and 1 outcrop
sample), the analytical results on lap fig. #3B clearly
indicate several useful geochemical patterns.

A comparison of the whole-rock analytical values
vs. those in the heavy-mineral fraction for each sample
indicates a very high degree of correlation between the
two, allowing for the four to ten-fold enhancement of most
trace elements in the latter. P

In both fractions, the most anomalous rock
samples in the base metals, Cu, Fb and Zn, as well as in
Au and Ag are the two float samples P2 and P7, which are
also the most siliceous (as indicated by their low major-
element contents, though silica was not analyzed for).
Other highly enriched trace-elements in these anomalous
samples are mercury, arsenic, antimony, bismuth end cadmium,
which therefow are considered to be usefull trace-element
indicators of base- and precious-metal mineralization

in this area.

To the extent that the rock samples from drill
hole #77-1 are highly enriched in mercury, arsenic, anti-
mony and cadmium, while those in d.h. #77-2 are not, the
immediate vicinity of the former represents a better
mineralizing environment then the latter, and should be
further investigated.

Heavy=Minerals Soil Geochemistry-

In order to overcome the difficulties of wesak
geochemical response in surficial soils derrived from
glacialy-disturbed overburden cover in the area, the
deeper C=horizon soils were sampled at 30 - 60 cm depths
and the 2 kg samples subjected to heavy-mineral fraction
separation by heavy liquid methods described in Appendix
III. The h.m. separates were then analyzed in the same
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manner as those for the rock samples described above,
The heavy-mineral samples were taken at 30 m intervals
on Lines 30N and 34N in the southwestern corner of the
prperty, in the viecinity of known EM conductors, and

on Lines 47N and 53N in the northeastern area at the
periphery of the large central swamp, which itself could
not be sampled due to its water depth. The central road
was sampled at 50 m intervals to obtain a good intersec-
tion in heavy mineral samples accreoss the property. The
sample locuation numbers and analytical results are pre-
sented on the large-scale geochemical map (Fig. #3A, in
pocket). o

In addition to tha trace-elements Hg, AE, 5b,
Bi and Cd, which were found to be associated with base-
and precious-metal concentrations in the rock samples,
barium is considered to be an added indicator in the
secondary environment. Since there is no general concen-
tration of barium in the heavy-mineral fraction, it does
not occur as the mineral barite, but is probably mostly
present in the secondury mineral precipitates.

The largest multielement anomalies occur between
the EM conductor and the 20E base line on Line 30N, at
the south end of Line 34N, just north of the 20E b.l.
on Line 47N, and on the central road where it crosses
the northeastern contact of the gabbro intrusive. Numerous
other one or two-sample anomalies can be identified from
the analytical results presented in fig. #3%A, in pocket.

Though some of the above anomalies have gold
values associated with them, others do not, and elsewhere
elevated gold values stand alone, demonstrating the hap-
hazard mechanical dispersion of this element in the
glacially redistributed overburden cover,

B - Horizon Soil Geochemistry-
The B - borizon soil samples were taken along
two lines, Line 42N and Line 44N, at 25 m intervals,
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in the central portion of the e¢laim group for compari-
son with the C = horizon heavy-mineral concentrates des-
¢ribed above, Unlike the order of magnitude increase in
trace, base and precious elements in the heavy-mineral
fraction of the rock samples, there was no comparable
element increase in the concentrated fraction of the soil
samples, as can be seen from a comparison of the analyt-
ical results in fig, 3A and B, This is primsrily due to
the replacement of sulfides in the rocks by limonites
and other secondary minerals in the surficizl cover.
Gold, however, is heavily enriched where present in the
C = horizon concentrates because of the 'plaserirﬁg ef-
fect' as discussed above,

A coincident multielement anomaly in the B -
horizon soils and the C - horizon heavy-mineral concen-
trutes exists in the area where Lines 42N and 44N cross
the road at the northeastern edge of the gabbro intrusive.
Other anom<lies on these lines seem to corelate with
those on line 47N, though this needs to be established
with fill-in sampling.

Where trace element concentrations exist with-
out attendant base element enrichments such as the As
highs on Line %8N and Line 44N, the anomalies are like-
ly due to mineralizing structures such as faults and
fractare patterns rather than to immediate proximity
to sulfide mineralization.
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CONCLUSIONS

L

D

Good correlations have been obtained in the heavy-
mineral C - horizon soil separates with the known
EM conductors, as well as the drill hole rock anom-
alies on the Hagas claims.

Coincident comparable multielement anomalies on sep-
arate traverses exist in the area where the B - hori-
zon s0il lines 42N and 44N intersect the C - horizon
samples taken along the road.

Lo |
-

Dewatering of the extensive central swamp by blowing-
up or diteching the beaver dams is necessary proir to
attemting useful geochemical sampling of the swamp

A - horizon material.

Heavy mineral processing is better utilized in rock
than in soil samples in this area due to the preser-
vation of anomaly-generating sulfide minerals in the
rocks vs. their destruction by oxidation in the surfi-
cial cover.

Comprehensive soil sampling coverage is necessary for
complete delineation of the direction and the extent
of the geochemical anomalies present on the Hagus
group claims,



APPENDIX I

STATEMENT OF EXPENDITURES

Hagas Group Claims

Geochemiastry -
Salaries- 5. Zastawvnikovich, Geochemist
11 days @ 250/day 2,750.00
- . Soux, Prospector
7 days @ 120/day 840.00
Food- 18 man-days @ 25/day 450,00
Travel- TIotel, % nights 96. 30
- Uahlcle 4l truck, 11 days @ 35 %85.00
- Gasoline (237.60) & Mileage (2585km @10¢) 496,10
- Camping & Field eqpt., 11 days @ 20 220.00
- Field supplies, maps 95.00
Analysis -
20 Roeck samples for Hg, fire Au, Ba, ICP and prep.
plus Heavy Elnerﬂls prep. & analysis @ 25.75 +
42,75 per sample 1,337.50

1687 Soil samples, for Hg & prep. @5.55 and
Heavy HMineral prep. and analysis for fire Au,

Ba, ICP, @ 3%6.50 per sample 6,746,70
144 Soil samples, for fire Au, Hg, and 26-

—element ICP analysis @ 19.3%5 per sample 2,786.40

Report Preparation -

Writing, drafting, filing, 2} days @ 200/day 500,00
Report typing 85,00
Map reproduction, Report duplication 80.00
Recording trip, 50 km @ 20¢ & parking 12.00

Total Expenditures, $ 16,880.00



AFPENDIX II

STATEMENT CF QUALIFICATIONS

I.- Sam Zagtavnikovich, do hereby certify that:

1.

2.

I am a graduate of the University of Alberta with the Degree
of B. Ed. in Physical Sciences, 1969.

I have been a practicing exploracion geochemist with Faloon=
bridge Ltd. of Toronto and Vancouver for thirteen continuous

Yeals as:

1969-1975: FPield geochemist, internmational. -
1975-1979: Project geologist-geochemist, B. C.

1979-1982: Exploration geochemisc, worldwide, where

I was engaged in all aspects of geochemical exploration,
including research and development of improved sampling
techniques, and advanced geochemical interpretation, as well
as the wricing of final, budget, and assessment reports.

I am a voting member of the Association of Exploration
Geochemists.

I am a consulting geochemist with offices at 5063 - 56th. 5t.,
EE]-:E,' Bl Cl




AFPENDIX III.

1. Analytical Procedures
2. Heavy-Mineral Processing Techniques



Analytical Procedure - The samples were analyzed by

Min-En Laboratories Ltd. of 705 Weat 15th St., N.Vanc,

as follows:

The stream sediments were oven-dried in their
original water-resistant kraft paper bags at 95°C and
screened to obtain the minus 80 mesh fraction for anal-
ysis. The rock samples were crushed and pulverized in
a ceramic=plated pulverizer.

A suitable weight og 5.0 or 10.0 grams is pretre-
ated with HNOz and HC104 mixture.

After pretreatment the samples are digested with
Aqua Regia solution, then taken up with 25% HC1 to suit-
able volume and aliguot used for the 26 element ICP trace
element analysis.

From the major remaining portion of the sample, Gold
is preconcentrated by standard fire assay methods, then
extracted with Methyl Iso-Butyl Eetone and analyzed by
Atomic Absorption,

For Mercury analysis, 1 gram of sieved materizl is
sintered at 90°c for 4 hours, then digerted in HHD3 and
HC1l acids mixture, and analyzed by the Hatch and Ott
flameless AA method.



PHONE: (604) 980-5814 or 9884524 TELEX; 04-352823

MIN-EN Laboratories Ltd.

Specialists in Mireral Environmenis

Cornar 15ih Streatl and Bewicke
T05 WEST 15TH STREET
NORTH VANCOUVERA, B.C.
CAMADA VTM 172

ASSESSMENT REPORT FOR:

HEAVY MINERAL SAMPLING AND CONCENTRATIONS

A large sample is collected from stream sediments or soils
big enough to yield a minimum of 0.5 kg of the desired minus
fraction. After siewving through any of the sieve mesh sizes
they are adapted for the survey, After seiving the samples,
the minus fraction is grinded tc =80 mesh.

Then 0.4 kg of sample is weighed into a suitable centrifuge
containers. The prepared concentrations of liquids are added
to obtain a 3.1 specific gravity flotation.

The heavy fractions are then washed cleaned and dried.
After drying the samples they are separated . The sink float
Heavy Minerals are separated into Magnetic and Non Magnetic
fractions and both fractions are weighed, The percent of the
Magnetic and non Magnetic fractions are calculated and reported
with the analytical data.

The analysis are than carried out in the ususal analytical
manner by I.C.P, or A.,A. method.
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APPENDIX IV.

Statistical Parameters

Analytical Results

i
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MUFIBER OF LarrlES: [a7 5 HIBHEST MG vALWLES:
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NUMBER OF SAMPLES: 187 S HIGHEST CD VALUES: el
MAXIHUM VALUE: $.20 PPM 1547+194B-40M 3,20 PPH
MINIMUM VALUE: .10 PPM 191%+1515-40M 3.10 PPM
MEAN: .50 PFM 176941770 —40M 2.10 PPH
5T, DEVIATION: .53 PPH 19435+1944—40H 2.00 PPM
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NUMBER OF

MINIMUM VALUE:

MEAM:

8TD, DEVIATIONM:

SAMPLES:
MaXIMUM VALUE: 457000.00 PFM

147

000, 00 FPM

126227.54 PPH

COEFF. DOF VARIATIOM:

4OIFT. 2T FPH

« 52

5 HIGHEST FE WALUEEN
1507+ 1508-400
1789+ 1 7F0-40H
179341 754=40H

178F+1770 =40M

1747+ 1940-20M

A4ETFO00, 00 PPH
Z06000,00 PPH
200000, 00 PPH
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S—

HISTOGRAM FOR FE

CLASS INTERVAL = 5675
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NUMBER OF SAMPLES: 147 5 HIBHEST MN VALUESE Wu
HAR IMUM VYALUE: za00. 00 PPH 1885+18856 —10M 2800, 00 PFH
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MEAN 832,83 FPM 190141902 —40M  2010.00 PPM
STD. DEVIATIOND 332,47 PPH 157141572 -40M  1860.00 FPH
COEFF. OF VARIATION: .40 15559 +1560—-40M 1530.00 PPM
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NUMBER OF SAMPLES:
MaXIMUH VALUE:
MIMIMUM WALLE:
MERAN:

8Th.

DEVIATION:
COEFF. OF WARIATIOM:

e/

7T2.00 PPH
7.00 PPM
19.28 FPFH
7.17 PPH
s f

il U &R Bl ¢ BYE THTERE———
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MUMBER OF SAMPLES: 147 5 HIGHES) ¥ YHLUESE
HMAX IMUM YALUE: f11o, 00 PPH 1507 +1508-40H 1110.040 PFH
HIMIMUM YALUE: 125,350 PPM 1769+1770 ~40H L05. (0 PPH
MEAM: 02,89 FFH 1765+17h86 —40H 518,80 PPH
ETD. DEVIATION: 108,11 PPH 176F+17464 =a0H 530,00 PPM
COEFF. OF VARIATIOM: .3& 179%+179a=a0H 50%.00 PPM
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ATTH:S. ZASTAVMNIKOWVICH
PROJECT : HAGAS
FILE#:4-=1253

BAMFLE 1YFEioUlL
ARNALYSIS TYFE®HH

/3et

NUMBER OF BAMPLES: 1&7

MAXIFUM VALUE: 270,00
MIMIMLA VALUE: 45. 00
HEAN3 B3. 07
BTD. DEVIATIOM: 30.18

COEFF. OF VARIATIOM: .3&
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Fi
Fi
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i

-

5 HIGHEST BA VALUES:
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SPECIALISTS IN WINERAL ENVIRONMENTS

705 WEST 1STH STREET MORTH VANCOUVER, B.C. CRkADA VTR IT2

o TELEM: 04-352829 PHONE: (8041980-3914 OR {604)966-4524
CORRELATION COEFFICIENTS

CaNYY s FETRASTONE KEsSUURCES DEBTE: MINVEFIBER /849
BTTN:S. ZAaSTARVRMLIEOWIGH SAMrLE TYRPE: S0 1L
FROJEDG T ;s HAERS AL YS TS TYFPE2 HIM

FILE#:z 4~ 1255

e e —— e T R B T

IHE TABLE BELOW REFRESENTS THE PEARSON CORRELATLIONM MATRIX,

GHUOWING THE INTER-ELEMEMT CORRELATION COEFFICIENMTS. THOSE YVALUES THAT
EACEEL THEIR CRITICAL VALUE FOR .0l LEVEL OF SIGNIFICANMCE ARE SHOWN
IN DARKER FPRINT AND UMDERL IMELD.
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SPECTALIETS IN MINERAL EHFIRDHHEHTS
705 MEST 15TH STREET NWORTH VANCOUVER, B.C. CANADA VTN 172
TELET: 0d-352808 PHONE: (604)980-5814 OR (&04)F88-4524
CORRELATION CDODEFFICIENTS

OMFANY : PETROSTONE RESOURCES DATE: NOVEMBER %/B4
ATTH:S. ZASTAVNIEOVICH SAMFLE TYPE:SOIL
FROJECT : HAGAS AMALYSIE TYPE: HHF

FILE#: 4—1£53

IHE TABLE BELOW REFRESENTS THE PEARSON CORRELATION MATRIX,

SHOWING THE INTER-ELEMENT CORRELATION COEFFICIENTS. THOSE VALUES THAT
EXCEED THEIR CRITICAL VALUE FOR .01 LEVEL OF SIGMIFICANCE ARE SHOWM
I DARKER PRINT AMD UMDERLINED.

CO  FE  MN NI vV BA
ED | 1.000 .1%1 .293 .105 L2038 .1&3
FE 1.000 .524 .782 .949 .531
MM 1.000 .5&7 .487 .764
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