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INTRODUCTTON

General

The Stoney Creek porperty consists of 301 claim units in 18
contiguous claims located in the Yahk area of southeastern
British Columbia. The claims were staked during 1987 for Minnova
following 1986 recomnaissance work in the area. The area is
urderlain by sediments an intrusions of the Proterozoic Aldridge
Formation which hosts the large Sullivan Fb-Zn massive sulphide
deposit 65km to the north.

Iocation and Access

The property is located approximately 40km south of
Cranbrook between the towns of Moyie and Yahk. The Moyie River,
highway 3 and the Crowsnest railwayline all pass through the
northwest corner of the claims (see Figure 1).

Access is available from the south end by way of the Hawkins
Creek logging road from Yahk to the Cold Creek road and from the
north end by way of the Sundown Creek road from Moyie Lake.

Physiography

The property lies within the Yahk Range of the Purcell
Mountains. Elevations range from 200m in the Moyie River valley
to over 1900m in the middle of the property. Relief is generally
subdued except for the Moyie River valley itself which is locally
very steep.

Fairly dense forest cover common to the area has largely
been removed by logging operations over the years. Very 1little
of the logging appears to be recent and many of the roads on the
property show over 10 years of scrub growth and water erosion.

The climate is classified as cool and damp with a snow free
pericd on the upper reaches lasting only from June till November.

Property and Ownership
The Stoney Creek Property consists of 18 contiguous claims
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totalling 301 claim umts All are 100% owned anxd operated by

Minnova Inc. Please see page 2 of Appendix 1 for a listing of
claim data.

History

The only recorded previous exploration on the property
involved a soil survey carried out for Kennco Exploration in 1966
(AR 813) in the Stoney Creek valley itself. There is no evidence
of any follow up havirg been done.

Chevron Resources Ltd. have been exploring the Mt. Mahon
property immediately SW of Stoney for a muber of years. They
report bedded tourmalinite at or close to the Sullivan-hosting
ILower Aldridge/Middle Aldridge contact. Refer to AR 14240 and
others for details.

Work Performed in this Program

As the first year of property exploration, the following
work was performed by Minnova.

GEOLOGY 25 man-days property mapped at semi-
recce scale (1:10,000)

GEOCHEM 7 assays rock chip sampling to
219 litho samples supplement geology and
25 man-days establish wvalidity of
litho on this property
LINECUTTING 2 x 6km lines establising control for
connected by 3km  CSAMT
tie line
GEOPHYSICS 12km Controlled Socurce

Audio Magneto Telluric
(CSAMI) Survey

GEOLOGY
ional
The Proterozioc Aldridge Formation is a thick turbiditic
sequence which underlies vast areas of southeastern B.C. and the
northern U.S.A. (where it is known as the Belt Purcell).
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Breaking the monctonous turbidite sequences are gabbroic sills
and dykes known as Moyie Intrusions. Of the known mineralized
areas the most significant by far is the Sullivan where over
150,000,000 tonnes of Pb-Zn-Ag bearing sulphide ore has been
mined over the years. It is essentially a thick massive sulphide
sheet, or series of sheets, underlain by tourmalinization and
overlain by an albite-chlorite alteration halo.

In the Moyie-Yahk area the Aldridge forms a broad, shallow
NE plunging anticline overlain by Creston Formation and cut by
numercus faults in varous directions. The Sullivan time horizon,
considered to be near the contact between the Iower and Middle
Aldridge formations, is believed to be present on the Mt. Mahon
property to the south, extending with shallow dips across the
Stoney Property.

PROPERTY GEOIOGY
The rocks exposed on Stoney Creek porperty belong to the
Middle Aldridge Formation which consists of siltstones and minor

mdstone layers (turbidite seguence). Conformable gabbrioc
sills, Moyie sills, occur in the sequence.
Structure

The sediments form a large gently NW plunging anticline,
The sequence is cut throuwgh by a WSW-ENE trending fault - the
Moyie River Fault. The southern block is down thrown in relation
to the northern one. The faulting has led to disturbances in dip
and strike directions of the beds. Iess spectacular faulting can
be traced on air photographs but little geological evidence for
these was found during the mapping. However, there is evidence
for an offset in the main anticlinal axis along Stone Creek.

Lithology

The dominant rock type in the area is siltstone, often
argillaceous. 'Thin interbeds of mudstone occur. The siltstone
occurs in up to metre thick beds but is usually a few tens of
centimetres thick. Sedimentary textures such as graded bedding,
cross bedding, ripple marks and sole marks were found.




The rock is light-wedium grey in colour, with dark grey,
middy interbeds. Weathered rock is gry to rusty brown. In some
places the weathered surface is very rusty, mostly because of
oxidized pyrite.

Two very pyrite-rich beds were found during the mapping
(samples YK-87-95 and 180). Pyrite makes up approximately 10-30%
of these 10cm thick beds.

The mudstone layers are a few millimetres thick up to a few
centimetres. They are normally made up of mm-thick beds. The
mudstone is dark grey and often rusty brown when weathered.
Mudstone beds can be found throughout the formation (of minor
importance) .

The gabbroic sills occur more or less conformably with the
trubidite beds. The highest peaks are covered by a gently SE-
dipping sill, a few tens of metres thick at maximm. The sill
probably stretches to the NW commer of the property (S. of Moyie
River).

The gabbro is dark grey and medium to coarse grained,
sometimes ophitic. 1In the coarse grained gabbro on the mountain
tops on the central-eastern side of the property pale green spots
{or blebs) a maximm of 2 metres across occur. ‘These are
probably epidote formed because of interaction between wet
sediment and the magma. Quartz grains were also found. The
weathering of the gabbro is rusty in some places, especially the
green parts.

A couple of silicified massive samples of siltstone were
found. A certain increase in the amount of sericite is apparent
in the siltstone in some places.

Light grey fine-medium grained silica-rich gabbro was found
near the base of the sill (one location, sample #YK-87-44).

No tourmaline could be identified during the field work.

The rocks north of Moyie River tend to be more rusty
weathering than the rest.




LITHOGEQCHEMTSTRY

A total of 219 lithogeochemical samples and 7 assay samples
were taken during the program. All were analyzed at Min-En Labs
in North Vancouver. Assays were done by standard procedures using
fire assay for Au, Ag and wet assay for Cu, Fb and Zn. Litho
samples were analyzed for Si0;, TiO,, Ca0, MyO, Nay0, K0, MnO,,
Fey03 (total iron), Al,03, Sr, Zr and Ba by ICP analysis of a
crushed and digested bead formed by fusion with lithium borate.
Ag, Cu To, 2Zn, B, Sb ard As were analyzed by standard ICP
techniques using an aqua-regia digestion. F and B-Tot were
analyzed by fusion methods with, respectively, specific ion
electrode and ICP finish,

The purpcse of the sampling was to provide orientation data
for assessing the use of lithogeochemistry in this type of
situation. To date, staff shortages have prevented a detailed
analysis being carried cut. However, general observations can be
made from simple visual inspection of the data.

The Moyie gabbros show surpising variability in both their
Si0, and TiO, contents as well as other major elements. This may
in part be due to alteration caused by reaction with wet
sediments and in part by primary magma variability. Their most
obvious consistent feature is a high Fej;04 and MgO content (>20%)
and high cu and Ag.

The sediments are also quite variable in their major element
chemistry although the SiO; contents suggest that two distinct
populations may be present (<70%, >75%) and that anomalies may be
establishable within these. Trace element values are uniformly
low with only F and B-tot showing any potentially useful
variation.

GEQOPHYSTCS

A Controlled Source Audio Magneto Telluric survey (CSAMT)
was carried out over two 6 Kilometre lines, 3 kilometres apart.
With this it was hoped to establish the depth to the Lower-Middle




Aldridge contact (Sullivan time horizon) and to show up
structures cutting that contact. A complete report on this
survey has been prepared by Pacific Geophysical Ltd. and is
included herein as Appendix 1.

QONCIIISTONS AND REQOMMENDATIONS

Mapping of the Stoney Property has outlined a broad NE
plunging anticlinal structure truncated to the north by the Moyie
River fault and possibly disrupted by a fault in the Stone Creek
valley. No evidence of significant mineralization has been noted
on surface but subtle signs of alteration cammot be ruled out
until complete statistical analysis of the available geochemical
data has been carried out.

The CSAMI' survey has suggested that, at least in the south
and central areas of the property, a low resistivity zone is
present at fairly shallow depths. This feature is interpreted to
be the Iower Aldridge-Middle Aldridge contact on the basis of
past experience in the area (P. Cartwright; pers. com.).
Distinctly cross cutting structural features disrupt this zone
and may represent graben boundaries along which mineralizing
solutions may have flowed.

It is recomended that a gravity survey be run along the
lines established for CSAMT to see if any of the low resistivity
zones could be caused by massive sulphides, 1In addition, the
orientation geochem data should be fully assessed as staff
commitments allow.

Finally, the only way to properly test the interpretation of
these surveys is to drill. This should be counted on as the next
logical step in the exploration of this property.




ITEMTZ2ED COST STATEMENT

GEOLOGY

G. Forsman, B.Sc

Inlea, Finland 25 man days @ $250
GEOCHEMISTRY

M. Fulton 25 man days @ 150

Duncan, B.C. 7 assays @ $35.50

219 litho @ $30.00

LINECUTTING

Quest Canada Ltd. 14.98km @ $320

Vancouver, B.C.

GEOPHYSICS
Pacific Geophysical Ltd. direct cost
Vancouver, B.C. monitoring & orient.

(ID Pirie 2 days @ $400)

FIEID EXPENSES (re Geolcgy, geochem)

Room & board 54 man days €@ $50
Truck 25 days @ $60
"Supervision, Report Prep

ID Pirie 10 days @ $400

Total

Added from PAC (11%)

Apportiomment

Stoney Group (19%) $11,000
Moyie Group (33%) $19,200
Top Group (14%) $ 8,000
Yahk Group (34%)  $20,000

6,250

3,750
248.50
6,570

4,792.90

22,000

800

2,700
1,500

4,000

$52,611,40

5,588.60

Nt et et i it e Bt

$58,200.00
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CERTIFICATE OF QUALIFICATTIONS

Ian D. Pirie certify that:

I am an Exploration Geologist residing at 4580 - 44B Avenue,
Delta, BC.

I have a BSc (Hons) in Applied Geology from the University of
Strathclyde, Glasgow, Scotland (1977) and a MSc
(Geology/Geochemistry) from Queen's University at Kingston,
Ontario (1980).

I have practised my profession since 1977.

I personally carried out or supervised the work reported

herein.
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PACIFIC GEOPHYSICAL LTD.

REPORT

ON THE

CONTROLLED SOURCE AUDIO MAGNETOTELLURIC SURVEY

(CSAMT)
ON THE
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BRITISH COLUMBIA

FOR
MINNOVA, INC.
LATITUDE: 4Q°10'N LONGITUDE: 115°55'W
N.T.S. 826/4
CLAIMS: STONE 1 - STONE 18
OWNER: MINNOVA INC.
OPERATOR: MINNOVA INC.
BY
PAUL A. CARTWRIGHT, P.Geoph.

GEOPHYSICIST

DATED: December 16, 1987
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PART A REPORT

1) Introduction

A Controlled Source Audio Magnetotelluric (CSAMT) survey has been
completed on the Stoney Creek Property on behalf of Minnova, Inc. in the Fort Steele
Mining Division, British CoTumbia.

The property is located approximately 40 km south of Cranbrook, B.C.
Access is by wheeled vehicTe over a system of good logging roads Teading south from
the Crowsnest Highway at Yahk, B.C.

The CSAMT technique is a relatively new method used to map the resistivity
configuration of the earth. Part C of this report describes the method in some
detail and also provides some case histories.

The objective of the CSAMT survey was to evaluate the property for zones of
lTow resistivity which could be indicative of the presence of conductive sulphide
mineralizatien similar to the 1ead-zinc ore of the Sullivan Mine located 65 km north
at Kimberley, B.C.

A Phoenix Model V-3 CSAMT receiver unit was used to make the geophysical
measurements in conjunction with a Phoenix IPT-1/AC3004 transmitter powered by a 3
kwmotor generator. A copper wire approximately 4 km in Tength and grounded at both
ends was used as the transmitter dipole, as illustrated on Figure 2, a 1:50,000
location map showing the survey lines and the transmitter wire.

Six electric field measurements and one magnetic field measurement were
made simulataneously at each setup. The electric field measurements used an
interelectrode spacing of 200 meters along the survey lines, while a horizontal
magnetic measurement was made perpendicular to the line at 1200 meter intervals.
Data was recorded at 15 frequencies ranging in binary steps from 4096 Hz to 0.25 Hz.

Field work took place during July 1987, initially under the supervision of
Paul A. Cartwright, P.Geoph., and then under the direction of Michael J. Cormier,
B.Sc. Certificates of qualification are included in this report.
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2) Description of Claims

The Stoney Creek Property consists of 18 contiguous claims totalling 301
units as follows:

Claim No. Record No. Units Expiry Date

Stone 1 2880 15 1 May 1988
Stone 2 2881 20 1 May 1988
Stone 3 2882 20 1 May 1988
Stone 4 2883 18 1 May 1988
Stone 5 2884 20 1 May 1988
Stone 6 2885 20 1 May 1988
Stone 7 2886 18 1 May 1988
Stone 8 2887 20 1 May 1988
Stone 9 2888 20 1 May 1988
Stone 10 2889 18 1 May 1988
Stone 11 2890 20 1 May 1988
Stone 12 2891 12 1 May 1988
Stone 13 2892 20 1 May 1988
Stone 14 2893 20 1 May 1988
Stone 15 2894 18 1 May 1988
Stone 16 2895 12 1 May 1988
Stone 17 2985 5 16 September 1988
Stone 18 2986 16 September 1988

3) Description of Geology

The geology of the Stoney Creek Property is illustrated on GSC Map 11-1960.

The property is underlain by the Aldridge Formation which is a Precambrian
massive grey quartzite and siltstone with thinly laminated argillites and
siltstones dominating the upper part.




The property is part of amajor domal structure. To the north, the eastern
side is monoclinal and dips moderately. The northwestern side is bounded by the
northeasterly striking Moyie reverse fault. In the south, towards the
International boundary, the dome's eastern side is bounded by a series of folds
whose 1limbs dip more steeply to the east.

The sulphide potential of the Aldridge Formation is i1lustrated 65 km to the
north at Kimberley where the Sullivan Mine ore is mined at the Middle-Lower Aldridge
horizon.

4) Presentation of Data

The CSAMT resistivity results are displayed on the data plots as apparent
resistivity vs frequency pseudo-sections. It should be made clear that this
presentation cannot be viewed as a true section of earth resistivity, particularly
in the vertical direction, i.e., top of section to bottomof section, as the depth of
penetration is dependent upon the resistivities encountered as well as the
frequency employed to make the measurement. ..

Drawing No. 5886-1 shows the CSAMT resistivity data that has been corrected
for the position of the transmitter wire relative to the survey lines (near field
correction), in addition to being smoothed with a 3-point moving average filter.
Dwg. No. 5886-2 illustrates the CSAMT resistivity data which has only been near
field corrected, while Dwg. No. 5886-3 displays the raw CSAMT data.

Also enclosed with this report is Dwg. No. A.M.T.-2010, a plan map of the
Stoney Creek Property CSAMT grid at a scale of 1:25,000. The definite, probable,
and possible CSAMT conductivity anomalies are indicated by bars, in the manner shown
in the Tegends, on this plan map as well as on the corrected and filtered CSAMT
pseudo-section, Dwg. No. 5886-1. These bars represent the interpreted surface
projection of the anomalous zones.
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5) Discussion of Results

Three separate zones of anomalously high conductivity are interpreted to be
present in the area evaluated by the present Controlled Source Audio
Magnetotelluric (CSAMT) survey. These features are marked in plan formon Dwg. No.
A.M.T. 2010, and in pseudo-~section form on Dwg. No. 5886-1. Each trend is discussed
separately below.

Zone A

A major north-northeasterly striking fault structure appears to
mark the western boundary of CSAMT Zone A, which is itself interpreted to be
made up of 3 subzones.

Terminating against this Tineament is the primary source of Zone A,
a buried conductive horizon, Subzone Al, that seems to be dipping gently
towards the west. At the present time, the northern, eastern, and southern
boundaries of this conductor are undefined. One dimensional computer
inversions have been calculated using the corrected and filtered data
obtained at Station 11500E (Figure 3) and Station 12500E (Figure 4) on Line
3000N, in order to better estimate the depth to the top of the conductor.
The inversion from the former location suggests that the target is buried
approximately 170 meters sub-surface, while the more easterly, i.e.,
updip, inversion returned a burial depth of approximately 135 meters below
the surface. In spite of its greater apparent depth, the western part of
the conduector may represent a better exploration target because the
thickenss and/or conductivity of the source appears to be greatest in this
area.

Subzone A2 may indicate the presence of another near horizontal
conductor Tocated at some depth below the western edge of Subzone Al.
However, the depth to such an event would be at Teast 1500 meters below the
surface.
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There is also a third, much less conductive horizon, Subzone A3,
overlying Subzone Al at a much shallower depth sub-surface.

Zone B and Zone C

These only possibly significant zones are presently shown to
strike across both grid Tines in a northerly direction. Howaver, it should
be noted that this interpretation is uncertain due to both the relatively
large distance between the survey Tines and the nature of the individual
anomalies.

A one dimensional inversion was completed using the corrected and
filtered data from Station 10500E (Figure 5) on Line 6000N. This
calculation suggests a depth of around 230 meters to the top of the
causative source.

In general terms, the data recorded over Zone B indicate that a more
conductive and/or thicker target may be present here than is the case of
CSAMT Zone C.

Summary and Recommendations

A Controlled Source Audio Magnetotelluric (CSAMT) survey has been carried

out on the Stoney Creek Property, Ft. Steele Mining Division, British Columbia, on
behalf of Minnova, Inc.

One well defined, definitely anomalous zone of higher conductivity is

interpreted in the data (Zone A). The primary cause of this zone is a westerly
dipping conductor (Subzone Al) which appears to be thickening and/or becoming more
conductive towards its western margin. Drill testing is definitely recommended.

A vertical drill hole collared in the vicinity of Station 11400F, Line 3000N, and
drilled to at least 200 meters sub-surface should be considered.
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There is evidence of two other near horizontal subzones of possibly
anomalous conductivity contained within the area marked as Zone A. The source of
Subzone A3 overlies that of Subzone Al, while Subzone A2 is indicated to be the

deepest event by far, with a depth to source estimated to be in excess of 1,500
meters.

Two additional, possibly anomalous zones, are also outlined by the CSAMT
data (Zone B, Zone C). MNeijther of these features have the Targe lateral extent
exhibited by the source of Zone A. Drilling to test the sources of these less
definite zones should only be carried out as a second priority in the case of Zone B,
and as a third priority in the case of Zone C.

PACIFIC GEOPHYSICAL LTD.

ot A - Ctun

Paul A. Cartwright, P.Geoph.,
Geophysicist.
Dated: December 16, 1987.




7) Assessment Details

Property: Stoney Creek Mining Division: Fort Steele, B.C.
Sponsor: Minnova, Inc.

Location: 40 km south of Cranbrook, B.C.

Type of Survey: Controlled Source Audio Magnetotelluric

Operating Days: 9 172 Date Started: 13 July 1987
Consulting Person Days: 56 Date Finished: 26 July 1987
Consulting Man Days: 7 Number of Stations: 60
Drafting Man Days: 3 Number of Readings: 900
Total Man Days: 67 Km of Line Surveyed: 12.0
Consultant:

P.A. Cartwright, 4238 West 11th Avenue, Vancouver, B.C.
Field Technicians:

M.d. Cormier, 2242 Stephens Street, Vancouver, B.C.
G.D. Lockhart, 19372 Hammond Road, Pitt Meadows, B.C.
K. Corman, 5711 No. 2 Road, Richmond, B.C.

P. Mullan, 1440 Sundhurst Place, West Vancouver, B.C.
C. Corman, 5711 No. 2 Road, Richmond, B.C.

Draughtsman:
6.D. Lockhart, 19372 Hammond Road, Pitt Meadows, B.C.

PACIFIC GEOPHYSICAL LIMITED

| A A Gt

Paul A. Cartwright, P.Geoph.
Geophysicist.

Dated: 16 December 1987.
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Statement of Costs

Minnova, Inc.

Controlled Source Audio Magnetotelluric Survey - Stoney Creek
Property, Yahk, British Columbia

Period: July 13-14, 1987
Crew: M. Cormier, G. Lockhart, P. Cartwright
Period: July 16-18, 1987
Crew: M. Cormier, G. Lockhart, P. Cartwright, K. Corman,
P. Mullan, C. Corman
Period: July 19-26, 1987
Crew: M. Cormier, G. Lockhart, K. Corman, P. Mullan,
C. Corman.
9 1/2 Operating Days @ $1,550.00 $ 14,725.00
2 Bad Weather Days $ $ 950.00 1,900.00
Mobilization-Demobilization 3,000.00
Report Preparation, 9 1/2 days @ $250.00 2,375.00

$ 22,000.00

PACIFiC GEQPHYSICAL LTD.

bl . Cadaitt

Paul A. Cartwright, P.Geoph.
Geophysicist.

Dated: 16 December 1987
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Certificate

I, Paul A. Cartwright, of the City of Vancouver, Province of British
Columbia, do hereby certify:

I am a geophysicist residing at 4238 W. 1lth Avenue, Vancouver, B.C.

% am a)graduate of the University of British Columbia, with a B.Sc. Degree
1970

I am a member of the Society of Exploration Geophysicists, the European
Association of Exploration Geophysicists and the Canadian Society of
Exploration Geophysicists.

I have been practising my profession for 17 years.

I am a Professional Geophysicist Ticensed in the Province of Alberta.

I have no direct or indirect interest, nor do I expect to receive any
interest, directly or indirectly, in the property or securities of Minnova,
Inc., or any affiliates.

Permission is granted to use in whole or in part for assessment and
qualification requirements but not for advertising purposes.

DATED AT VANCOUVER, BRITISH COLUMBIA this 16th day of December 1987.

ALA (ot

Paul A. Cartwright, P.Geoph.




D

B,

10)

5.

6.
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Certificate

I, Michael J. Cormier, of the City of Vancouver, Province of British
Columbia, do hereby certify:

I am a geophysicist residing at 2242 Stephens Street, Vancouver, British
Columbia.

% am a) graduate of McGill University, Montreal, Quebec with a B.Sc. Degree
1981).

I have been practising my profession for 6 years.
I have no direct or indirect interest, nor do I expect to receive any
interest, directlyor indirectly, in the property or securities of Minnova,

Inc.

The statements made in this report are based on a study of published
geological literature and unpublished private reports.

Permission is granted to use in whole or in part for assessment and
qualification requirements but not for advertising purposes.

DATED AT VANCOUVER, B.C. this 16th day of December 1987.

Michael J. Bormier, B.Sc.




CSAMT RAPPARENT RESISTIVITY (CORRECTED & FILTERED) _ Classficaton of Anomalous Zones
HINNOVA INC. YRHK , B.C. LEBBBN E-d) po le=200m Tx—Rx=8. lhn Definite se— Probable stesssssazanssnn Possible- s wawwaw

7anoe 75D0E 77a0c 73COE @lgeg s3gaE esgae 8700E 6900 1166€ 2306E ss0GE A70RE 1a60€E 13306E \g7a0e 11100 L 1SagE 11300€ 123008 127G0E
L | | ! { ] ! | 1 | | 1 1 | 1 1
[FREOChzZ) AR AN SRS R e 1 : L L ““l.\\\“!\““‘l“\“‘l\\“\‘ I ee— ¢ FREQChZ )

4a38— P 7. PU—— 4293 mrmermai 94 narreen B4 s 554 -4896
2848~ -2648
ta24- B N T -1024
510- . K L A a2
— Misihin:
296~ =256
o T o
128- it IR e g Sk i
4= 2RI TR ' ~ =S ; -4
32- 22N I T e, 1K = 33K - ‘ - o R e, AR, S S ~a32
- e P -
16 EFTP-IJE ?I:(' 2. 5K e T s
8-  1.SRE—mge.aCara.: e =] 556 2 -1
P
2- = EI.-
- 1,
% RFad)
.5-
e SR R R S0
25— e RanEiIRTY | L g AR ke g TR g ST e
R.au‘uvn’.z in_ghn-m : Contour (1.-1.89-3.2-5.6-18.)
Surveyed by PACIFIC GEOPHYSICAL LTD. in July 1987
Classfication of Anomalous Zonas
CSAMT RPPARENT RESISTIVITY (CORRECTED & FILTERED)
Definile: m—— Probeble: nmnssssernnum P RS S S TN
MINNOVAR INC. YAHK,B.C. L3IBESN E-dipole=200m Tx-Rx=5.1km ossibl
73a0g 7SpRE 770ag 7anDE aleag f3geE esgec a7aoE Ranag s18ac m3eaE asaag a7cae aspar 1asaas 1G7agE 11100 L LS00 11800E 1230BE 12730
| ] 3 ! o
FREQ¢hz 3 l d . L .\\\r\\\\\l.\\\\\]\\\‘. 1 . L n\\'l\\\\\\l\\\\\\'\\x ' L l ? FREQChz)
4a%6—- l.ggsj:;:qa.ﬁkmEAK:_—-_-q:.- 5 -4036
[t e = T o
2848~ |.PHEES =2, PK——m. B8R, - ie. BN, —2e48
¢ e .2" e % e PR 1K s

1824~ 1004
s12- sz
258 _ase
128- -128
64— B.BKD -7
32— 2.5K—=> 3. -32
16— a.m,-—r—-a-.m.;u'?.?ﬂ. -16
8- 1.:—1:%2.5%:;;@;{ -
4- == zxﬁl:e-m 3. 6H ‘ »
2- z w"?lc%h 2Rt s ko 2., N e -
A s e e e e e S e e s L
- 1 a__(u?‘;;'—_‘:—r_j_'l‘a.sx-‘?Es'. m?—?i—::a:g—}i?ﬁesxﬁasnﬁagx -1
.5- 3K -—.—es:{a——_d_—,aku—.--_,}ash-——rzqkﬁa IK: s
-25- e o a= = -.25

atour €1.-1.8-3.2-5,.6-10.) R
Surveved by PRCIFIC GEOPHYSICAL LTO. in July 18987

Reatztivity In ohn-a ; Conto

Dwg No 5886-—1




- s ]

CSAMT APPARENT RESISTIVITY (CORRECTED)
MINNOVA INC. YRAHK,B.C. L6BBEN E-dipole=2B6m Tx-Rx=8.1lkm

716GE 7360E ?=0CE 7700E 7500g [ 31114 83a@ag aseor a7ucE F0aE S103E 230GE A5DRGE 4706E aLpee 1= 1751 Las00c [BSaE 1 13008 L1700 123500€E 12500E 12500E
FREGChz) L ! ] 1 1 ] ] | ] ! ] ! | ] I ] 1 1 1 1 ] I 1 ! 1 I ! 1 | | erEOth=)

- Ju— [ a— - J— — S R — — er1.2K, .. -4896
4816 SBmnip 1.1 ST ¥ | Sk e 135 - . L 4K 1B . 1K mrnn i R B 1 VL. el 2K s 549
e = e o M .%h_ H A C———— ] B ——

08 =248

2B4a—  SUTEEIT? KT AKE T 45K A 81

=" panls 1o P e e U b 2
e e W ==
1p24- uuum_.wur,uﬁmmdxulﬂnl.rd_.mx,u.inrr 3. 3K a5 SHEE===1.5k=== L. IK -1824
o e e i) = s
et o e
: S i -512

512- E9BEL

A

r7o e H

=258

256- BT pRan it L. okPeae

RS o

e _
128~  KET I.m._uxLlw.,,m..m._T.w.U\

-128

T

===
le=g= y

F=:5

B4= u.ﬁmm‘ :

-

e

il

16-

LI R L - PR te 4 -
= | - g = o - EEE = -1 T Ry Lus =

32-  1.5KE] . R e 1. A, 54K} .3 .. [ 2. 3K A b 32
mﬂmwh__ : e ek = i H < =t Bl 16

BT TN =1y

xmmmﬂ

8- == m.ﬁ.w £ -t
4 ; . : ieaalh X 3 . . 51t R A= o=t S 4 -4
&= D I e e e S SIS ads 2
- 3 g AT R e Ty = EEY e i e o
L= LAKTEESR AR SS L AHE s 2 B _ R Ity EEPASHT=T 1L KT a1 BK -1
Eragiraa e ea : HE FEE R e, T M e e
e =5 s == = —— T — e Lo
5-  LAKEEE1.2KEE STIK B T 1, OIS y 1IN LSRE—H3K= = ==;6re}
W_Piwl"..ﬂanwWWmuﬂdnﬂlﬂr yRREEEE R E=r—r el He
I o e y i R | e ) e e g . F ity et
25— LSRR e L e T 2,k E==agggiit

Rsaistivity in ohm—m : Contour C1.-1,8-3.2-5.6-18.)
Surveyed by PACIFIC GEOPHYSICAL LTD. in July 1887

CSAMT APPARENT RESISTIVITY (CORRECTED)
MINNOVA INC. YAHK,B.C. L3@BBN E-dipoie=20Bm. Tx-Rx=5.lkm

71EGE 73GRE 7508E 77G0E 7saac HIGRE Qe3aas 65008 e7auE [E1]= aiudc 93005 5GaEE 47068 L1114 talaas 1@saas 19966E 11300 Li7aae 12400E 125008 128GRE
FREQ(hz) L ] l 1 I ] | | I 1 1 | ] | 1 I | 1~ i# { Y| 1 1 ] | L ] l I | PrREQhT)

.\
4B%6— : . — R 38 -~ . - . e 1 4=l s e e . m 158,y . A6 g % By —4896

248~ -2e48

[H

1pZ4— -iez4

.
F Y
T

A
1

5)2- ~-312

256~ =256

128~ =128

B4~

= H M.LGmmm.n..mlmhﬂ.hlm.wnhu\.l... . . f S ont . H R S . 1 x: 0 H . 3
.25- = T T ] . 3 2H . e il KR wREEETR ’ X > . . R =g . -.as

m-u.uﬂﬁaw n_che=n : Contour C1.-1.8~3.2-5,6-1A.)
Surveved by PACIFIC GEOPHYSICAL LTD. in July 1907

Dwg No 5886-2




CSAMT APPARENT RESISTIVITY (UNCORRECTED)
MINNOVA INC. YAHK,B.C. LEG@ON E-~dipale=208m Tx—-Rx=B.lkm

T166E FI0GE 7008 77BGE 790a4E BIGGE [=klziei 2500E W7Q0E 1200F a1age 43QGE S5THE S7G0E 2300E Lalane [Reiialel [[cicte =i LIS0aE , L172CGE 1z2100€ 12500E 128060
Errachz)  L— ] i ] I ] 1 ] i 1 ! | ! L ] ] ] 1 1 1 ) I FREGCHhZY
4pN6- + Iz 2. 4K 1. dKeme o 3 ~4838
i s . %ﬁ ﬁ:—u-_*-__._._ = o = ':'T_'_': r== R
2@45- K 5K 27 oL e Dy = e e - La7rs 3 -2048

_ z ‘ o . T e . " . 2 S B _ian
1824 SKd———3. 3K, Z 7 a3 23, . 4, 5K . £ 3 1az24
52— =512
256— -256
128~ -128
54— -4
32— -32
18- -16
8- -
- " . 3 . - . 7 ¢ H -4
P . Y ' H 1\- : - } : . 3 E} A E=x I - ] r -2
,,—”’} -3 %] | v L*“-_ = : 1= EgéggﬁfgﬁsrﬁEﬂf i
3 : : &4 3 ¢ L. IR e D=, aK K -1
[ : | \/ Y NSt i
- \ ] g L) o - L SHP H =.5
.25— L \ -.25
E-slauvng in ohe—n : Contour (1.=1.8-3.2-5,6-14.)
Surveyed by PACIFIC GEGPHYSICAL LYD. in July 1987
CSAMT APPARENT RESISTIVITY (UNCORRECTED)
MINNOVA INC. YAHK,B.C. L3B@BN E-dipole=208m Tx—Rx=5.lkm
71688E 7AGOE 7000 77a0F 7a084e } §1--1 [-icle]z) [ 1=l avaee [ £ ]=l<] S130E $3108E ASORE 27008 150D6E [ =1 {=i-1=4 1asaag La9age LL3gaac L L700E 121008 12500E 12008
FREQChz) L ] I ] ] 1 ! ! ] { ] L ] ] | I ] ] 1 | { ) 1 ] 1 I 1 ! ] J  FREQCh=)
4D9g- P 4B o s 537 g 573w ‘i*IE‘.,%"‘m -4836
2D48— i -2B48
1p24- -1834
S12~— -512
256~ -256
128~ =128
64~
32—
15-
8-
4—
2~ 2BK S—— 4K
I- 2K
v H
.5- 153K 1BIK 293K 288K 186K L34K 154K SS9K 1.4 I2BK 234K 1Bk 175K 814K N 34K——-__._EIK~NH_‘}
.25~ B2K ~3ER 193K 397K JezK 248K agaK M 1.3H 1K 257K 132K 5@3K 2.7H 124 -””’/nsx 54K

£ (1.-1.8-3.2-5.6-~18.)
CAL ETD. n July LGE7

Rlalstlvﬁ.z in ohm—m : Contouy
Surveyed by PACIFIC GEOPHYSI

Dwg.No 58863




L Ll i 14
(W] tad HER! =i &= ) =
= = = = = A =
=3 = ] = = &=
= = = = — o %)
P~ &0 3] — - —i —
SQQQN.—___ j I 1 1 ! 1 1
3000N____ e _
To Aosompare; Report By PLA.CARTERIGHT, P.Saoph. M]NNOVF)' ]NC'
CONTROLLED SOURCE AUDIO MAGNETOTELLURIC
INSTRUMENY : V-3 . SURVEY .
FNBHALY CLASS ¢ Defintie SEESE—— STONEY CREEK PROPERTY, FORT STEELE M.D., B.C.
. : Prohable FEybedfteqistl . .
S00m 250 On -E;ﬁﬂm 1}%% ' A gy \ BASELINE AZIMUTH : 174 Deg.
— QUTLINE 05 FOWALOLS 20865 : SCALE = 1:25008 DATE : 12/15/87
SURVEY BY : M.JC NTS : 82G/4
Agproved: Fhc FILE: MSTO Dwg.No.: AMT-2018
Dacs5/87 1 15 mvermon (O Pacific Geophysfcal Ltd.
) — |




O

—

2

PART C

CSAMT CASE HISTORIES WITH A MULTI-CHANNEL

CSAMT SYSTEM AND DISCUSSION OF NEAR-FLELD

DATA CORRECTION

by

Mitsuru Yamashita, M.Sc.,
and

Philip G. Hallof, Ph.D.,

Paper presented at the
55th SEG Annual Convention
Washington, D.C.

October 1985




INTRODUCTION

The CSAMT method was introduced by Goldstein (1971) and Goldstein and
Strangway (1975) to overcome problems encountered by the Audio
Magnetotelluric (AMT) and Magnetotelluric (MT) methods.

The MT method is a well known exploration technique, used widely in
hydrocarbon and geothermal exploration. MT measures fluctuations in the
earth’'s natural electric and magnetic fields, in a broad range of
frequencies between about ,0001 Hz and 100 Hz. When the measurements
are made in the audio-frequency range (10 Hz to 20 kHz) the method is
known as Audio-frequency Magnetotellurics (AMT), Neither MT nor AMT
requires a man-made power source. However, these advantages are often
negated by the low magnitude and high variability of the natural
signals,

The advantages of the controlled source method are several:

1. Signals are stronger, therefore the sensing equipment
does not need to be as sensitive as that for MT or AMT,

2, Because of the coherent signal, the usual signal pro-
cessing and enhancement technique are far more effective.

3. Thus CSAMT surveys can be much faster than AMT surveys.

One disadvantage with respect to the natural field mode is the nearness
of the signal source. In the natural field methods, the signal source
is, in effect, infinitely distant, This "plane wave" assumption
simplifies both the mathematics of the technique and the interpretation
of AMI/MT data. When a controlled source is used, the "plane wave"
asgumption is no longer true {(at least not close to the transmitter),
and the calculated apparent resistivity must be corrected for the
"near-field" effect. '

This system, fully utilizing the multi-channel, multi-frequency,
microprocessor controlled instrumentation technology developed by
Phoenix, results in rapid data acquisition as well as producing a CSAMT
system that has improved further on the above CSAMT advantages.

SYSTEM CONCEPTS

1) . CSAMT Parameters Measured and Calculated

Both the electric field (E-field) and the magnetic field (H~field)
are measured, at the frequency transmitted from the remote transmitter
bipole source., The magnitudes of both the E-field and H-field are
determined, as well as their relative phase. The measured data are
digitally stacked, filtered and processed in real-time; the apparent
reaistivity is also calculated at each frequency. This calculation is
made using the following Cagniard equation and the phase difference,

Ex 2 - —
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The transmitter system is portable. Furthermore the transmitter
system can be situated at one location to cover a large survey area.

There are more powerful transmitter systems available from Phoenix for
applications where portability is not the most important factor.
Depending upon the frequency range required these systems can have a
power output of 30 kva, up to 100 kva.

iv) Survey Configuration and Grid

Figure 1 illustrates the survey configuration and grid. The
standard configuration performs Six (or Seven) Ex-field and One Hy-field
measurements at each of 16 frequencies, (0.25 to 8192 Hz). As
illustrated, the E-fields are measured with a dipole using
non-polarizable electrodes, in the same way as for IP measurements. The
survey traverse line, for the series of equally spaced E-dipoles, is
parallel to the transmitter bipole., The measurement dipole length is
determined by the desired scale of the survey; this may also be
influenced by the E-field signal strength, which 1s in turn determined
by the transmitter-receiver distance, the transmitter bipole current and
the earth resistivity. The receiver dipole length may be in the range
from 10 meters to 200 meters.

A horizontal magnetic sensor coill is placed on the ground,
approximately at the centre of the series of E~dipoles. It must be
placed several meters away from the E-dipole line and the receiver
console, to avoid interference, as well as to reduce inductive coupling
due to operator movement. Only one H-field measurement is required for
each group of six E~field measurements; the justification for this will
be discussed later.

The transmitter (powered by a suitable motor generator) sends
current into a long wire, grounded bipole. The length of the bipole may
be varied from several hundred meters to several km, depending upon
signal strength requirement, This will also be discussed later, as will
be the transmitter-receiver distance and the survey area to be covered
with one transmitter bipole location.

CSAMT SIGNALS AND PARAMETERS

i} Field Strength

At a given receiver location, the field strength depends upon
various factors: location of measuring point (relative to Tx bipole),
transmitter bipole length, current in the bipole, earth resistivity and
measuring frequency. It is important to know the approximate field
strength to be expected, in order to plan the survey grid and to locate
the transmitter properly, to give the optimum survey results.

Figure 2(a) and Figure 2(b) show examples of contours of the
Hy-field strength and Ex-field strength at 1024 Hz, over a homogeneous
earth of 1000 ohm-m, based on the parameters indicated in the diagram.
The heavy dashed contours indicate the region beyond which the field
strength becomes minimal in magnitude.

11) Apparent Resistivity




Figure 4(a) shows Hy-field vs frequency over a homogeneous earth,
for various resistivity and transmitter-receiver distance. The Hy-field
can be expreassed by the following equations:

|
in "far-field"; Hy = ~ /53 (2)
in "near-field"; Hy = —12— (3)
r

vhere O = I/p is conductivity in mhos/m,

Figure 4(b) shows Ex-field vs frequency in the same manner.
The Ex-field can be expressed by the following equations:

|
in "far-fileld"; Ex = JEpE 4)
in "near-field; Ex = —o-_!r-s- (5)
For "far-field", from the equation (2) and the equation
(4)3
|
3
Ex or /1
Hy N I & T
Jorferd
therefore,

Po I8

introducing factor, Kf / 5

Pa =5l<._ff|5; r (6)

Ex ord . [
Hy | aor

therefore, r2
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geometries and several separations between the transmitter dipole and
the measurement point. In these examples, the upper layer is more
resistive than the lower layev. * " ..

In both examples the calculated Cagniard apparent resistivity
for a measurement at a distance of 4.0 km has been corrected using the
"near-field" correction program outlined above. In both examples, the

corrected curve agrees exactly with the "plane-curve'" or true Cagniard
example.

The first order, "near- field" correction outlined above is not as
perfect for the case in which the surface layer is more conductive than
the lower layer., The theoretical results shown in Figure 4(g) are the
near-field corrected data for one example., The corrected results are
much closer in magnititude to the plane-wave data than the magnitudes
that would be measured at four kilometers from the transmitter bipole.
This type of data can be used by the geophysicist to give some feeling
for the errors to be expected from the '"near-field" corrected results.

DATA PROCESSING AND PRESENTATION

Survey data are measured, the parameters are calculated, stored in
the RAM of the receiver unit and tranferred into permanent mass storage
media (such as a cassette tape) at the end of each day, in the field
base camp. The data can then be immediately processed by
micro-computer. The field presentation of the results i1s in the form of
a contoured apparent resistivity pseudosection plot or profile plot,
Other parameters such as phase, or E and H field magnitude, can also be
presented in the same form.

This immediate data processing and presentation permits the
geophysicist to modify the survey plan and also to VERIFY DATA IN THE
FIELD, A 1-D inversion program has also been developed for a
micro-computer to use in the field base camp or in the office. Some
examples will be shown in the discussions of specific case histories.

ADVANTAGES OF CSAMT AND PHOENIX SYSTEM

There i1s no geophysical exploration method and/or system that can
be said to be superior to any other system and method, in respect of all
situations, However, the following list describes some advantages of
CSAMT in general, and of the Phoenix V-4 CSAMT system in particular.

1. Depth of detection.

- The depth of detection in geophysical exploration is not easy to
express in simple terms, It is related to many factors, such as
earth resistivity, frequency, size of target, resistivity contrast,
background electrical noise, geological noise and system
gensitivity. The effective depth of penetration in CSAMT is a
function of frequency and earth resistivity, and not the length of
the receiver dipole or the distance between tranemitter and
receiver, The frequency range of 0.25Hz to 8192 Hz permits
sounding depths that vary from very shallow to very deep. The
effective depth of detection of CSAMT, therefore, may be several
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line cutting beyond a survey area. This 1s not the case for CSAMT,
because each station is essentially a point sounding. Fewer
receiver dipole measurements- are: required to represent an anomaly
and no extra line cutting is required.

8. Apparent resistivity measurements in real-time.
With other EM techniques, it 1s-generally necessary to do data
processing and interpretation after a survey is completed, in order
to calculate the resistivity of the conductor and the host media.
CSAMT provides real-time calculation of apparent resistivity, which
helps the geophysicist to understand the situation immediately, and
permits him to re-configure the survey, if needed.

9. High productivity through simultaneous multi-station measurements,
Six (or optionally seven) E-field measurements and one H-field
measurement are made simultaneocusly. Resistivity changes are
predominantly reflected by changes in the E-field magnitude., Only
one H-field measurement, per group of E-measurements, is needed
because the H-field is essentially constant over significant
distances along a line parallel to the transmitter dipole, even in
the vicinity of very strong conductive features. Although survey
progress will be dependent upon the topography of an area, seven
recelver set-ups can be easlly performed in a field day. This
produces data from forty two stations, with sixteen frequencies,
from 0.25 Hz to B192 Hz, at each station.

10, Wide frequency range.
The wide frequency range from 0.25 Hz to 8192 Hz, in binary steps,
provides very shallow to very deep soundings, thus making the
interpretations, especially with inversion, more effective.

EXAMPLES OF FIELD RESULTS

The CSAMT Method has been found to be very useful for the mapping
of subsurface resistivities. As we shall see, the method is
particularly useful in locating, and mapping, relatively small
zones, at considerable depth. However, the scale of any particular
survey 1s determined sclely by the length of the E-field dipole
employed. 1In our work, this distance has ranged from 25 meters to 200
meters,

The "near-field" and "transition-field" correction procedures
described above have been used in all of the examples to be discussed.
Our impression is that this simple "first-order" correction to the data
does, in fact, produce results that approximate those that would be
measured in the true "plane-wave" situation,

i) Nighthawk Lake Grid, Timmins, Ontario, Canada

The Nighthawk Lake Grid 1s located near Timmins, Ontario, in a
region where the surface is covered by approximately 100 meters of
glacial, lake-bed sediments. The deposit, itself, is an approximately
horizontal source of sulphide and graphite.
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However, the more complex geometry has resulted in greater differences
between the CSAMT inversions and the MT inversion.
4 LI VN

iv) Abuta Mine, Hokkaido, Jépaﬁ. ’

The Test Line at the Abuta Mine passed directly over the
Kuruko-type ore deposit, The massive sulphide zone lies at a depth of
50 to 75 meters, the host rocks are relatively conductive, relatively
young volcanics. The position of the sulphide zone, and the corrected
CSAMT apparent resistivity pseudosection are showm in Figure 8. Even
within the environment.of the low resistivity host rocks, the position
of the deep conductor is clearly defined. The lateral resolution of the
CSAMT measurement is excellent.

v)  McLean Lake Deposit. Athabaska Area, Saskatchewan.

The uranium deposits at McLean Lake lie beneath approximately 550
feet of the younger, Athabaska sandstones. The specific geologic
situation for these uranium deposits is well known, due to the
conslderable amount of drilling that has taken place. The uranium and
sulphide orebodies are concentrated in zones of intense fracturing and
alteration that modify the porous regolith that lies at the top of the
pre-Cambrian unconformity.

The regolith itself might be expected to have a higher conductivity
than the overlying Athabaska sandstones, or the pre-Cambrian basement.
The overbodies have a relatively small cross-section; however, they are
conductive enough to have caused electromagnetic anomalies in some
previous surveys. The corrected CSAMT results shown in Figure 9(a) were
measured using an E-field dipole of 200 feet, at a distance of 7.2 km
from the transmitter current bipole.

The apparent resistivity pseudosection indicates a subsurface
structure that agrees very well with the known geology. A
discontinuous, poorly defined conductor extends across the entire one
mile length of the line surveyed; this almost certainly represents the
conductive regolith, The McLean North Zone, Pod #1 is centered at
13+00N to 14+00N. The McLean South Zone, East Pod is centered at 8+008
to 7+008S.

The positions of the uranium ore bodies both correlate with
moderate magnitude, definite, resistivity lows, on the pseudosection on
Figure 9(a). The results shown on Figure 9(b) were measured using a 100
foot E-field dipole. The resistivity lows from the orebodies are still
clearly defined, even at a depth of more than 500 feet,

In addition, there are several narrow, shallow, local zones of low
apparent resistivity that were not clearly evident in the measurements
with the 200 ft E-Field dipole.

The measurements on Line 12E, 100 foot E-field dipole, are shown in
Figure 9(c}. At this location four hundred feet to the east, the
orebodies are poorly developed. The two zones are centered at 12+50N
and 94508 to 8+50S. The apparent resistivity anomalies that correlate
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Phoenix V4 - CSAMT System

Survey Configuration and Grid
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CSAMT APPARENT RESISTIVITY (NEAR-FIELD CORRECTED)
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yig-1es 7 9 5 1 b1 29 5 725 84,0 —
YK87-16b B £ kS 9 i) i k1) 3 b3 34,6
1-167 b ] 3 7 ] ; 3 10 673 35,6
w ~168 b B ? 3 ih § 10 5 455 32.2
f¥BT-14% ) ] 3 L] 33 | B2 K] LY5] 40,2
RL2:20 VL S FAO v SN - S ¢ AU SO U 5__ 1000 73,9 .
YKB7-174 .4 f 4 14 i3 | 44 5 500 25.0
YEB7-172 1.0 [ b 109 5 | 28 5 300 31.3
Yke7-173 f.b 12 9 104 B 3 18 g 375 44,2
YERT-174 1.7 f b i09 3 | 9 3 363 37.2
YRer-t75 .8 42 e 1 2% 6 M5 43
5¥8T-L74 1.6 11 ) f43 [ i 4] 5 315 32,0
YKB7-177 1.6 i3 i 105 ] 2 37 3 325 42,3
Y¥87-174 1.6 i1 | 199 12 3 47 5 ¥l 8.0
Yrar-1719 1.8 i3 t3 193 i3 2 o 3 3715 20,5

_______________________________________________________




COHPANY: HINNOVA INC. NIN-EN LABS ICP REPORT {ACTs614) PAGE 1 OF §

PROJECT HO: 322 705 WEST 15TH §T., NORTH VANCGUVER, B.C. VIH T2 FILE NOr 7-75b/P1+2
ATTENTION: e U1 90-SA 1A OR (80419084524 % TYPE ROCK BEOCHEH ¢ DATE:JULY 20, 1987
MRS INRPNY RS ps B B0 P S ICADeR R
YkB7-180 .3 5 ] ) 8 { 3 5 8% a1
87-181 3 8 2 3 28 1 13 5 215 340
7-182 1.0 B 13 1 12 ' By 10 30 A5
YKB7-1B3 1.4 9 i4 48 10 4 104 ] 315 38.1
YKB7-184 1,2 bl 15 9 ¢ T 5 185 30
TRBT-185 i 1 7R § i i TN
Y&87-184 1.1 B 7 133 b 2 ] 9 185 £1.1
Y¥B7-187 1,5 7 13 b1 TR 5 250 33,5
YKE7-188 b g U (4 5 7 5 51050 91.0
_Yke7-189 3. e ] | S 3 1 21 3 A6 A0
YK87-190 Wb B [ 3 3 | 26 5 625 109.4
YE87-151 5 5 5 i b i 28 5 40 509
YKB7-192 2 7 2 7 i i 13 5 %5 35.2
YK87-193 o2 7 3 ] § i 5 1o 390 19.2
LT L ST SN MU OO ¢ SO - N SR OO M. N7 S
YKB7-195 5 7 5 § b i 37 § IR0 25.8 '
YEa7-194 b B 9 ? | 2 50 5 350 3.8
YEB7-197 o7 9 7 {0 i 1 26 9 275 17,3
YKB7-198 1.7 10 10 49 i1 2 44 5 320 .9
egr-re AT 3 TS % 4 W5 1% 21,9 .
YKB7-200 | 5 1 3 ) 1 15 5 165 31.8
YK87-201 b 9 9 b 9 1 50 5§00 894
YKB7-202 3 5 2 ' 5 1 21 0 220 1215
¥K87-203 3 b b b 7 7 4 5 415 41,8
Yegr-24 5§ 5.1 S . | S R 1.1
TKB7-205 Y 5 i 5 b i {7 5200 18,4
cB7-204 N 8 7 1 7 i i1} 8 415 1.4
) 7-207 o B 3 h) 7 | 27 10 245 23.3
YK87-208 5 8 3 5 b | iy 0 265 381
depp09 W89 % 65 B 3 0®™ 5w 4y
YKB7-210 N ? ) 100 B 1 27 ] 310 13.7
YK87-21t .8 9 B i 10 2 34 5 245 31.5
YKB7-212 B i i7 105 10 J 5 15 A5
YKB7-213 .2 7 5 10 3 i 3 § 30 48,4
ewoh b A6 S M2 00 2 & 5 S0 MO
VkB7-215 ki 8 7 TR TR T TN
YKB7-214 5 b b 0 18 1 b4 5 460 50.0
YKe7-217 b 7 7 5 g 2 W 5 825 931
YKB7-218 oh ) S 12 9 2 33 ) 623 43.0
Rgr-29 P SRR S SR, NSV (U SN SO SUE:. S |2 W




Loarnllfs RIMNOVA 1HD HIN-EN LARS ICP REFDRT (AET:L126) PAGE 1 OF {

FLECT ;322 705 HEST 15TH 5T., NORTH VANCOVER, B.C. V7H 172 FILE WO 7-GA8/P142
AUTEATiO: . (60919805814 DR l404)988-2520 ¥ TYPE ROCH BEOCHEM ¢ DATE.JULY 3, 1987 |
VRUESIH o ) RL20T Bk (RO FENI  KI0 GO MNO2  NR20  SIOD SR M2 W TOTIM)
TK-a7-udd 12,62 W27 .23 18,39 i | .18 2,00 £b.9B .02 1.95 D05 97.28
87061 3.18 L0G% 0 .80 A0 .27 04 f.73 87.54 .01 .23 L0310 97,91
~§£-B7-002 238 .00 .26 275 LAS .48 .06 278 BLE7 .00 L34 032 984
K-§7-50 A6 0 .8 35 580 L85 .07 LS9 A8 .02 7B .08 58.08
kA B.00 02 L6 29 LU 02 0B 2.3 BLIL 02 W 0N 58,00
TR T R I R T T T R R I A TR T A R TR T
YA-§7-60¢ HAZ 038 L0F 225 227 A9 L0h 233 T80 L0 LA .00 92,98
K-87-697 LIS L0255 L5E 3.68 LS L0810 2.8 722 L3 A3 LG1B 97.B4
Yh-87-098 [0.58 LAl N5 346 2,48 %] 4 t.67  78.5% 01 40 LT 98,00
w0y D95 026 05 LSS L7 A3 05 LB B0b 013500 8802
TR T T T T R T A Ot T T S R TR T A T
1-87-C11 0.3 020 .9 AT LI LA L0823 7587 .02 .37 .04 5607
W-27-012 15,74 006 1LET %2 .2 BOY .20 LI ARS8 .02 71 L0059
Yl -87-013 603 005 106 9.8 26 T8 .26 L3238 02 b1 605 9781
R R L 15,90 01 0.9 930 LB 94 L35 LAS W95 059 005 9150
Yi-87-013 14.7% L 10,5 10,72 A7 B.12 27 1.45 50,36 2 A3 B0 .77
YE-87-016 15.55 .03 %00 1026 243 .99 .28 LM 50.00 .02 .70 .05 97,98
YE-87-0i 149 08 LB LM 206 .87 .09 240 57T .02 46 L0335 984
Y-37-018 i4.48 D17 16,5 11,39 A3 195 27 .74 50.04 .02 B D05 9779
Nl L) L7 LS 082 B M 05 2.3 B4 00 3L 08 S808
817620 O SN T R N R O R T R T M £ R TR TR TV
-87-021 (.52 L014 1L80 1045 4% 804 .25 LA 5012 .02 .7k 005 97.B
Ih-7-022 B.81 020 %44 (R8I LB0 B9 .28 Ldb 4195 .02 L8 005 9.8k
1F-87-623 5,80 017 10.52 10.06 7 B4l .25 L2 A2 .02 .66 .05 9083
R Wb 0Th 7 25 205 T2 O LS 195 L0 42,018 9800
Yiai-635 T T I T T TS R T TR T Y- R TR M T T
8762 1486 (606 ILES 1052 .26 TET .26 LA 5026 .02 9T L065 9.7 -
~K-§7-027 5.5 019 232 1036 L2 RS .27 200 5027 .02 75 L005 97,88
(5-67-028 .97 L0090 10,05 .51 .40 B.68 .20 LT 5073 .02 b6 005 9778
MOTO Sz 072 243 395 39 40D 00 L2 596 01 L85 0m ST
PRCTRYY I5.81 0788 R TR LA TL0e TR hL TS T R T 008 98, 09
Ye-87-042 17.84 08 04 373 % 2.3 7 .06 &1.81 01 H 0Ly 9814
{§-87-643 16,02 .63 W7 558 505 L3I0 .06 105 ALAE .01 .63 L019 98,09
T-§7-04 281 0% .20 LB L2 . .03 L7 BL3E .00 L35 018 9.3
S 15,50 005 1047 935 13 908 .25 L3 4947 00 80 05 ShIG
YK-B7-046 14.30 A9 9.1 HEL Y AT 672 30 2,51 5Lz .02 1.0z 093 51,72
11:-37-047 A6 040 26 206 147 L2 .03 229 BLIS .00 .30 .02k 9%
1K -B7-04B 1B.5 075 .65 S50 544 LSE L07 LB 6542 .00 .69 L003 SR.0l
W §7-043 1620 L0820 W09 ATT O AAD LA .07 L9 7032 .01 b2 .20 98.99
R0 e 0TS L AT LTA 200 9 ML 0 S 0% 9B
¥K-87-051 I T R T 0 T N R BT R I T O M . S T TR T
Yi-47-051 W77 .65 07 AZ 418 LOL L0 LAT 7L72 .01 W56 L0238 9B
Ih-87-053 245 67 .04 AR 3235 o4 .05 L0 435 .00 48 L0lk A0S
VR-7-634 10.34 031 3t 3.31 2,09 L83 03 2,07 78,35 02 A3 A29 97,98
GERTSS  ISET L0805 A ATE L0705 LW 975 0145 0% S8
RN 073 eE B RSl LES 0T LR B8 .02 a3 .02k 98.07
Yr-87-437 4,33 613 03 1.86 49 .37 .0 1.7 Ba.fb 01 W43 072 91
Y§-87-038 10,47 027 3 AML 22 L& .06 220 7487 .02 .40 017 9A.1B
WK-37-039 867 L6 L3 23 L2 .52 .06 205 8305 .01 .33 027 97.B
SR 04 9T 475 307 A 08 939 0035 0 9T
YE-§7-6L1 L T T 0 15 TR R T R R TS TR TR TN
()w-r-082 16,60 .03 LAT A0l 258 .11 L7 6 TLEO L0140 018 9.9
187043 0.0 W68 .24 203 73 49 .06 L7 7895 .00 .82t L0400 9800
YK-87-048 0.88 L6800 L7 25 L1 W2 .07 L4 78,78 L0145 L0227 9.0
RO UL G S 29 T0L 08 LM TLI9 00 AT L
TRty N T O T T S 00 S B TR ¥ - TR MY TR TE T
11.-87-048 .59 .03 .30 55 LB W47 .08 250 TR .02 L2 L6479
W-67-087 16,67 17 1,82 {.18 1.7 1.3b 15 2,15 7811 2 A3 029 98,07
Yr-87-070) 8,57 Sl S5 L .17 80 05 .73 Bb.&l .03 32 020 97,98




weafn i RlHa0ta [NC, HiIl-EN LABS ICF REFBAT (RCT:LI26) FASE 1 OF 1

FrOJERT Ny 322 705 HEST 15TH 87., NORTH VAUCGUVER, B.C. V7H (Y2 FILE K0: 7-h484/FIH4
T . \E01)9EO-3319 OR (504)788-4524 E T{PE ROCK GEOCHER # _ BATEsJuLY 3, 1967
IGALLES IN 4 ) M203  BA  CAD _FED3 K20 __ WE0___ KWO2__ WA20 3102 SR Tib IR T0TIR) ...
YL-B7-072 10,16 .02h A L0 LT .l A7 2,12 18,18 A2 A2 027 .13
YL-g7-073 13.12 A5 2 2.59 3.74 I .08 [.20 75.82 0t Ab e 98,08
(‘—L¥ﬂ7-0?4 12,47 037 A7 4,75 2.8 1.24 .uB 2.47  73.15 .02 A5 7 98,15
YK-87-673 11.17 029 32 5,06 2.42 1.73 A6 204 73,37 .02 A2 A1 98.10
R-B1-076 10,06 9 .71 491 1,92 4.7 .07 244 760 .02 .39 020 9B.02
Yi-87-077 14,580,006 8.8 195, .50 B3 20 20 Bl .02 B L0591
YK-87-074 15,22 009 10,32 9.91 it} 7.98 24 1.9 50.7% 01 .78 05 97,74
YK-87~-079 14.%4 015 8.21 10,42 a3 8.58 W27 1.83  5L.72 W01 73 00 91,76
Yh-87-08¢ 10.135 RiTH 1,42 2.%4 gt Y .1h 2,66 78.7% 02 A2 L0200 98014
K-BT-08L 19,88 GBS .06 §.87 5.9 .50 .07 1,72 206 .02 7h 030 9B.08
TK-87-0d2 14.84 RiLY A2 3.04 1.40 1,24 .04 [.21  72.49 01 bl D022 G8.08
K-87-0g7 14,50 031 b0 1.07 2.01 90 .03 1.68 78.54 02 A 008 98.00
Yh-B7-(B4 18.76 083 07 4.98 3. 40 1.38 7 1.68 B4,70 .01 74 024 98,15
YK-87-065 13.87 019 2.48 (2.4 .36 5.9% 26 (.98  S51.4b .02 1.30 007  97.49
Sear-oss (0,00 080 73 TdS 460 A28 9 A8L 62 .00 B 0% 8191
Yk-B7-(87 i1.35 042 10 1.3% 2.8 LB .05 .57 71.4 01 A3 A7 98,15
YE~87-080 13,31 048 .3 3.37 3.08 LB 04 1.92 71.64 01 A9 021 98,09
Yi-87-087 7.93 021 37 2,98 .09 W43 1§ 2.46 B0.21 .02 W36 V0B 97.98
Yk-87-0%0 11.47 . a8 .19 2.72 .25 BS 07 .08 78.09 .01 14 L025 98,09
L S 14.45 008 10,20 10,83 .35 7.5 .27 2.4k G078 .02 .82 005 9.6
YE-B7-092 14,90 007 10,29 11,57 A3 6,05 25 2,22 50,84 ,02 1.07 000 91064
YE-87-093 20.78 108 .09 3.73 4.85 £.54 A1 A7 4152 .01 81 020 98,13
Yh-B7-094 19.87 097 .10 9. 44 b.41 1.44 .08 L 62,99 01 .7B W28 98015
Yi.-87-095 13,37 042 B4 3.80 J3.47 t.77 .1 2.9 6. .02 b1 22 5,12
R-BT-0% 13,43 08 .99 AMT 287 L4009 2,57 TAA .02 G0 018 97,95
Yh-A7-0%7 13,77 02} 92 9.24 {.91 1.0% L0 2,67 148 02 A2 012 98,00
h-87-098 13.77 143 9.22 14,44 1.28 3.24 .39 2.9% 45,99 L0 3.57 W11 96,28
(-d7-09% 9,70 014 A 3. 31 1.87 1.44 10 2.2 74,15 .02 W3 010 98,12
~¥E-57-100 3,00 018 4 3.13 IR 97 A0 2. 79.09 .02 37 009 98,09
i et ] 19,77 .09 LM 250 S .73 .07 .06 61.83 .01 .70 - 0% 9.4
Th-87-102 19.39 108 .19 2.17 3.4 W 08 {.28 68,16 01 &8 02 98,10




COAPANY: HINHOYA INC.

PROJECT HO: 322

HIN-EN LAES ICP REPORT
705 WEST 15TH 67,, NWORTH VANCOUVER, B.C. VIM 172

(ACT:L126) PRGE § OF }

FILE NO3 7-685/P1+2

MTENI {6041980-3814 OR (60A)9R6-4524 | t TYPE ROCK SEOCHEW ¢ DATEJULY 14, 1987
JVBLUES MR B Y M3 BR CAD FE203  KID  MBD  MMDZ  NAD  SHD2 SR TID? IR TDIIN
¥K87-103 8.8 .04 .93 515 L78  L.39 1 he 772 02 L3 L0619 97.db
-104 2,07 L1010 100 362 573,92 .07 201 8327 W01 .87 L037  9L.9Y
w33 11.19 (45 36 4,48 2.64 .97 1] .98 75.84 .02 LA 024 98.0%
YEB7-108 g.66 017 L% AS56 159 LB .09 L9 78,52 .02 L33 022 97,89
k87107 5,65 010 .00 300 L7342 .M 1.5 Bh9S .01 .35 L0W0 97,98
¥a7-108 10,66 .02 87 3,83 1.99 .83 .06 2.9 77,35 .02 .39 .02 97.93
¥1,87-109 12,76 4B A7 4,18 290 L9707 243 73,54 .02 A% L0200 §7.90
1¥a7-110 5,80 L7 .22 279 LM Lhb .09 176 BR300 s 077 9L9E
YKB7-111 1.8 .050 .09 3.9 299 .86 .04 1,98 7550 .01 L3 015 97.85
Y¥B1-112 10,32 030 B2 4,52 1,89 1.8 .09 2,48 Te2B .02 .39 014 97.95
YKE7-113 9,20 023 59 .06 £.35 .19 J10 2,38 79,96 .02 .34 .oié 97,82
VAT~ 114 2.7 .45 .79 ATO 2,68 1,15 .09 200 739 .02 A7 L0189 971,92
YKB7-115 15,32 062 .3 308 347,73 0B 2,53 Thab .01 b3 .027  97.8B
Y¥87-114 7.3 .01t .78 334 LIS LBA 07 L0 B 02 .18 LO01B 97.91
1470 VA .0y 027 .61 3.6 1,62 .93 .09 3,37 7.9 .02 .31 ,O0M4 97,92
YEB7-118 16,19 080 .43 &.52 420 1,03 .08 1.77  b8.94 .02 .59 .0ik  97.86
YRE7-119 B.71 .07 82 342 L22 .88 .08 2.09 B0.55 .02 .33 LOf6  97.8%
Y§07-120 B.A6 016 BB 245 LIS W66 .06 2.40 BLAS .02 L3603 97.69
¥¥87-121 9,33  ,022 .27  2.80 122 A2  L08 3.2 80.04 .02 .43 .037  98.00
V587-122 882 06 .7t 2,88 G407 102,07 2,69 80,18 .02 .32 006 9192
V587123 13,48 050 .80 375 LS 107 07 L3 3. .02 L84 L0019 97.85
¥1.87-124 16,23 080 40 2,42 488 .74 05  L.O9 T3S .02 Lbd 030 97.94
Y¥87-125 $6.10  L070 .45 L3 375 L2 .06 L8O 0.4 .02 L4 ,020 97,9
YEB7-126 10,94 045 16 LA L9 L3 02 2,39 B0L0K 0 L0235 012 9.8
R v 9.3 092 .5 90 L,56 .64 06 S04 B0 02 36,005 97.9%
¥ra7-128 9.84 032 .41  L.30 1.8f .59 .08 2,22 B0.02 .02  .A9  .0A5  97.84
7-129 5,24 L0685 LIl 427 &34 A4 0B 1,33 70,49 L0F 58 620 97,87
—d7-130 11,95  .035 .90 346 204 94 09  Z.hb TS.A8 .02 .49 026 979
Yh87-131 8.66 L0 75 270 0,72 .09 2,40 B0.B6 .02 .32 .O16 9747
1K87-132 945 025 6 273 4.2 69 .08 L79 79,82 .02 L3 047  97.88
YKBT-133 .00 026 1.08 3.45 179 .93 it 245 TLIT 01 38 .031 91,7k
VKE7-134 13,68 014 878 13.05 .35 &S50 L300 2,34 50,26 L0323 005 9655
YLE7-135 13,20 006 9.63 14,83 .20 5.5 .32 1.85 49.48 .02 4.57 006 94.36
YKB7-13b 13.47 009 873 1506 .23 5.00 31 2,76 48.90 .02 1.65  .007 9414
YX87-137 B.06 08 19 .87 LB L2803 248 BLYY 00,35 .02 9195
Yr87-138 9.45 048 19 2.38 2,17 .88 .04 L.39 BLOA Lol .41 .023 97.9%
YE87-139 {3.37 .03 I3 390 .87 L0 .07 200 7290 LOf .52 LG0T 97,74
¥£.87-140 13,38 . .,009 8,00 1533 .37  ABF .32 0,82 49,20 02 L7000 95.99
YKBT-141 15,70 L007  9.00 13,30 ,22  AS6 .29 3,06 4955 .02 L.40 005 97,20
HBT-447 1,97 005 $4.33 13.28 .04 3.28 .29 .07 48,22  .0B 1,23 006 9435
Yr87-143 £3.40  .005  9.05 14,03 .10 5.14 31 2.57 A9.88 .02 §.5k  ,007 95.85
YRB7-144 (1.9 017 8.66 17,82 76 447 .33 183 ARSE .02 2,02 .007 9460
Y¥.87-145 1.9 L0200 8.4 §7.78 .75 AT3 .32 L.B6 A7.02 .02 07 L007  9d.b4
YEB7-144 {84 008 790 17,14 .33 387 L3 1.84 48,96 .02 2,07 L00B 94,33
YR87-147 H.94  .010 8,23 A7.06 .42 405 L35 2,08 4B.14 .02 2,03 .O0B  94.45
Yig7-1a8 17,66 .005  B.85 1674 .21 K97 .31 1.90 46,89 .02 1.75  .007  94.3i
¥KB7-149 15,25 L0100 7.4 13.85 L34 498 .29 2,73 AB.Bs .02 L33 007 94,12
Y£87-150 14,49 .p05  B.00 L7 LI4 408 .26 2,93 5383 L03  L21  L007 949
¥Ea7-151 .46 A0 9.55 1426 .19 488 .30 234 4870 02 L.&&  .005 95,08

o g g i e D T P e 4 0t o o e e e e




LOHPANY: NINNOVA INC, HIH-EN LABS ICP REPORT {ACT:LI26) PAGE 1 OF )

PROJECT NBs 322 705 NEST {5TH ST., NORTH VANCOUVER, B.C. V7H 1T2 FILE O3 7-701/P1+2
VTGRS o IOONTRO-CRIY UR IONIBB-AS2 % TVPE ROCK SEOLHEN ¢ DATESIULY 13, 199) |
JYALUES IH % ) AL203 B £AD__FE203 K20 MO HNO2 __ MA20  SiO2 SR___TI0Z IR TOTLY) |
Y§g7-029 .82 0% A0 b8 GO0 A2 A7 LT 62,48 A J3 L0 97,89 !
LE7-030 10,90 033 200 2,92 1,52 .93 04 3,40 77.45 04 33 015 97,93 !
(:%“?-031 6,74 .029 060 1,32 .88 .35 02 LBl Bb.5O .01 29 L0099 98.02 |
¥87-032 17.3% 109 I L T P (R VA T R W S 08 1,79 4684 ]! A6 L0377 97.75
_YK87-033 .20 08 M 2 2,25 LTA .04 358 TA91 00 46,009 97,85
YKa7-{34 8.40 A17 A7 §.87 74 A3 A3 0 5.900 8303 .01 232 L0110 97,92
YRB7-035 .17 099 8  5.85 A4 QLTI A7 123 89,31 .01 59 L0100 97.74
YK 87-034 9,88  .055 4 102 2,95 .52 N 38 82,24 .04 A6 L0300 91,70
YEa7-G37 5.50 Ll 03 91 ] .22 02 {.94 98,3 i .26 07 97.41
Segr-oxe I MM A3 BET 240 70 L0 B0 7976 00 6020 97,91
tV87-039 14,16 016 10.43  (1.36 82 889 26 L84 si.ot .02 g1 ,005  97.52
YKBT~152 fi.22 J43 « 2} 2,39 3.84 42 03 b Bi.bb | 30 A12 97,87
YKB7-153 12,13 053 09 2.84 .59 93 0 293 75.58 M 1| 025 97.81
YEBT-154 13,63 022 2,38 A.BB 300 3,54 A9 1,08 47,47 .02 55 Lol7 97,77
JRETASS 843 077 4G4 b A5 332 07 D08 8229 02 68,010 983
YK87-156 13,23 041 6 LW 3L La A6 LT0 72,95 .02 A3 005 97.87
VEBT-157 16.15 048 03 524 415 1,99 A5 .38 7.7 .0l .58 .008  97.83
Y¥87-158 12,07 .42 7,27 L7V L7190 10 20 1,73 65.96 .02 A4 006 95,41 -
YKR7-159 12,96 043 2,82 473 .83 1.3 8 144 p8.09 02 55,009 97.48
YE7-160 1493 057 1.82 3,79 4,15 3,88 Al 185 6b.T72 02 8B 082 97,70
Yr87-161 15,51 082 NS Y I WY 1 A7 L1 70,63 A1 A9 013 97,78
¥KBT-i62 10,57 030 27 LB .33 91 A4 168 78,48 .01 38,005 98.00
YKB7-143 i4.00  ,053 08 443 383 172 A6 LA IL30 .0 A8 008 97.91
YEa7-164 13,00 053 32 303 1L.92 37 0h 97 75,38 A A5 007 97,95
ker-tes 982 036 .04 368 264 .72 06 4.7 7908 .00 A0 013 9178
Y¥B7-164 9.92 .01 .69 2.08 BB Ab L6 3,05  BO.20 .03 Al 0 97.90
KB7-167 B4 025 A4 2.5% 1,42 vl A7 230 BLTE 02 0 L008 97,60
27-!68 8.74 L0145 42 149 R Rl A6 2,89 BLY9 02 A3 L33 9776
“TKB7-149 16,53 .0 82 L1 1.8 7Y Y 72 715 02 S8 L0068 97.87
Yk87-170 A L0808 5.6 628 4,26 4 32 6472 0L LA 015 97,77
YKB7-171 §.9% 029 S0 L4 1.3 -4 .30 930 84,43 .0 «3b 56 97,73
YE7-172 13,25 .009 5,07 14,80 35 490 320 240 43,81 02 160 007 95.13
. YK87-173 14,13 ,008  9.B2 13.70 21 A2 30 LB 48,35 L2 .45 006 94,86
YK87-174 .26 005 12,83 10.4% A9 LT .18 A0 5609 Rl 99 .01 93,77
Y¢87-175 .36 ,008  9.73  13.49 30 4,68 30 .20 48.42 03 L 006 9.9
¥%87-174 14,48 007  9.10 13.79 24 4,78 1 474 48,67 A2 LA ,006 95,59
YKa7-177 13,200,005 9.00 14,09 22 A95 O 2,46 49,48 L2 1,53 008 95,44
¥¥87-178 13,66 .005  B.4R 1480 .20 8.0 320 2,82 49,43 02 1,51 007 95.80
Yi87-179 13.26 006 8.5  14.46 25 5,00 32 2,50 4949 02 154,006 95.42

-------------------------------------------------------------------




COHPANY: HINNOVA INC,
PROJECT HO: 322

HIN-ER

LARS ICP REPDRT

703 WEST 10TH 5T., HORTH VANCOUVER, B.C. V7H 172

(RCTsL124) PASE 1 OF |

FILE NO: 7-756/P1+2

ATTENTION: (604)980-5B14 OR (£04)9808-4524 ¥ TYPE ROCK GEOCHEW + DATE:JULY 20, 1987
CWRLOE TN 47 aLa0 BA____CAD FE203 K20 WaD_  WRG2 _ WA2D . &102 SR___Ti02 ___fR_Toru
KB7-181 7.9 022 01 1.4 .37 37 09 2,29 83,94 .02 .30 036 98,02
(T1\37-182 12,00 007  5.35 14,04 27 LI 37 6% 5197 .01 1A L0200 97,47
~(kB7-183 1,94 112 2,53 1173 144 .89 W23 306 B4 .01 1,001,032 9T
o N /L STV A 8 O S Y SO - I I . S
YKB7-183 15.00 009 1.26 14,62 5 .35 32 4,23 19,49 02 1.60 D05 97,69
YK87-184 15.03 O 8B 13,99 S 394 w31 130 9.4 .04 f.b1 005 94,59
YKB7-187 11,88 ,007 6.3 5.5 25 1.03 A 2,06 5A.4B 03 142 027 97,50
YK87-188 19.83  .110 .4 L6 &M J.18 07 1.J4 52,53 .02 .7h Li8  97.48
SKBr-l89 . 12,93 065 .M 204 %27 9% .07  i.37 Ted2 .02 A6 021 97,95
YKB7-190 14,95 . 083 A9 3.9 4,80 1.05 .07 1.72  b8.78 01 b5 015 97.88
YKB7-1%1 12.41 35 00 LI L9 .80 00 305 74,93 .02 A5 L0l 97,94
YKB7-192 B.50  ,02% .01 1.8l 1.39 37 05 2,57 B2.B0 .01 38 023 97.93
YKa7-193 12.39 Rk .01 2,19 .1 A9 .05 2.19 74,98 .01 .50 015 97,85
LS T v 147 02 149 3,10 1,30 .00 09 __3.20 75,84 .02 38,007 97,91
YKB7-195 B.30 D017 1.12 L 1.27 .85 .0B 1.713  80.75 .01 35 028 97.92
Yka7-194 10.35 024 1.39 5.00 .80 1,39 13 2.26  75.29 .02 39 011 98,05
YE87-197 6.01 013 .82 3.0% .70 I3 .09 0 B4.22 N}l .32 037 91,93
Yra7-198 13.70 011 1.57 12,94 .80 3.92 27 4.12 51,28 .03 L.46 006 97,91
VKB7-199 .80 .04 L4t 1.3 .52 .3 06 _2.80 80,99 .02 LAY . 043 97.89
YK87-200 1.4 017 1.41 1.10 33 .32 L6 2,49 B4 02 30 013 97.85
YEa7-201 17.98 , 084 A3 4.7 4.98 1.32 .08 i.41  &6.45 | 49 018 97,94
YrB7-202 .01 026 3b 1.62 1.51 A3 Ol {.48 B3,98 02 | 013 98.00
YKB7-203 i0,85 028 S8 L0 2,18 95 30 2,47 71,02 .02 H 002 97.99
_YKB7-204 o402y .66 2.B0 1,83 .78 .05 I,G4 BO.77 .02 .33 .00% 97.87
YiB7-203 b.u2 014 39 t.41 b2 .33 . 0h 2,00 85,00 02 35 030 91.7%
KB7-204 13.12 .04 L0 L4 LI 1.t1 08 1.9 73,44 .02 50 M08 97,78
(f-x\97-207 10. 16 21 .11 2,61 94 b8 0% 2.7 7%.07 02 4 018 97.88
“?éﬁ?-208 10.30 030 83 2,32 1.&3 .38 b 299 .22 .02 A4 011 97.82
1KB7-209 448 016 9.37 10,99 .eb 10,86 27 L.07 49.43 01 J2 005 MLTB
YKB7-210 14,40 005 9,37 11.82 O b.67 .27 2,096 51,92 .02 .99 005 97,92
YKka7-211 i3.79 016 9.45 12.70 &b 1.24 30 2.1 50,44 02 1.04 005 97.87
YKB7-212 14.69 019 10,35 11,04 91 9,34 25 1.27 .57 .01 W17 05 97,81
YK87-213 13.98 , 03h 27 .16 .30 1.24 .03 1,53 72.18 .01 ] 020 97,93
KBTI %6 0N ST A0S ET0 L7 M0 208 785 02 30§19
YKB7-215 14,22 041 a0 5.01 3,80 [.33 08 {.71  70.78 02 .t 016 98,06
YKB7-214 11.02 027 Bh A.48 2.2 1,28 .08 2,20 75.37 .02 A0 D10 97,94
YKB7-217 18.75 085 .01 5.01 5.4 1,29 0B 1.93 84,60 .01 .48 Llh 97.87
YKB7-218 13.04 031 01 4,51 3.4 1,04 09 2,33 71314 .01 .48 Q0% 97.99
WKBT-219 | B2 03 I3 2,33 LA bl 03 244 BLAL 01 LB .00k 98,05




PUONE: (504)780-5814 OR (404)98B-4524
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Frojecks 322

Attention:

Me hoereby certify

e

the following results

For samples aubni Llet,

| VI L T
Dalees 100 0 20,
Poprees RO 78

Sample cu
MNumb - A
RCS 4951 . 008
RCS 49532 013
ECS 4953 - 08
RCH 4954 « 004
BECHS 4754 . 005
BCS 4957 008
BCS 4958 014

B e

FE ZN NG Al (1! !

A 7 B/TONMNE  OZ/TO (GoTQHME a7 1)
01 01 0.2 0.0 Ll AN
<01 01 1.5 .04 G AN
01 02 0.3 Ol P EPRELAN
01 - 01 0.4 0.0l 0 0y, 00
LO1 » 01 0.3 0.0l 0] PRIV
01 -01 0. 0.0 01 AN R
.01 n 01 Q.2 ANRR R -1 ANERIEY
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