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o LOCATION AND SETTING

The Cabin Creek phosphate prospect is located 85 km

52 miles from Fernie B C on map sheet NTS 82 G 2 The

property is accessible by a major logging road from Fernie and

by forestry access road from Corbin B C and is approximately

5 km from a major coal mine operated by Rio Algom and whose

initial production is scheduled for 1985

The area is already industry orientated with heavy

equipment and experienced personnel are readily available in the

environs of the prospect

o

PHYSIOGRAPHY AND COVER

Elevations on the property range from 1370 m to 2000 m

4 500 to 6 500 ft above sea level The lower elevations are

covered by an indeterminate thickness of overburden whilst out

crop at the upper elevations is usually good Vegetation in the

area is predominantly immature pine and spruce

CLIMATE

The area receives an estimated 380 mm 15 20 inches

of precipitation per year The operational exploration season is

7 months from May 1 to October 31 Coal mining operations in the

area operate on a year round basis

1
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o HISTORY OF THE PROPERTY

Phosphate mineralization in the Fernie area has been

recognized since the early geological surveys Sporadic explora

tion programs over the last 30 years have generally returned nega

tive results in that the phosphate exposure investigated yield 10w

grade mineralization over uneconomic widths Fist Nuclear Corpo

ration has been active in the area since July 1980

MINERALIZATION

Phosphate bearing sedimentary rocks occur at several

horizons in the succession of the Flathead area Pits and prospect

o

trenches were found in various places and are mostly the result of

a regional phosphate exploration program conducted by Cominco Ltd

prior to 1935 Phsophatic mineralization was noted by Price 1965

in the following stratigraphic positions

1 Lower part of the Banff Exshaw sequence

2 Upper Rocky Mountain Formation

3 Base of the Spray River Formation

4 Lower Fernie Formation Rock Creek member

5 Base of the Fernie Formation

SUMMARY OF WORK

The Cab claims group was staked in early 1981 to cover

the southern extension of a geologically favourable sedimentary

sequence following a limited 1980 program of prospection and

o caterpillar trenching that yielded encouraging grades of phosphate

2



o mineralization associated with the basal portion of the Jurassic

Fernie Formation near the junction of Harvey Creek and the Flathead

River B C assessment report 81301

A program of airborne and carborne radiometrics followed

by field prospection and caterpillar trenching was instituted June

1 1981 to rapidly assess the surface exposure of the favourable

sediments exposed along the erosional edge of the Fernie basin some

45 miles 72 km in length

A program of more detailed investigation was undertaken

on the Zip 1 Claim where a grid of approximately 12 line kilometers

was cut The grid was geologically mapped and a magnetometer survey

carried out The Zip Claims were prospected in detail and a further

o trenching was carried out

SUMMARY OF RESULTS ON THE CAB CLAIMS

Airborne Radiometric Survey

The airborne survey indicated areas of interest however

the rugged terrain and variable overburden cover combined to reduce

the effectiveness of evaluation by this method As a general rule

the underlying carbonate strata was very weakly radioactive in

comparison to the background radioactivity level of the Fernie Shale

Carborne Radiometric Survey

The excellent property access afforded by logging roads

contributed immensely to the overall effectiveness of this method

n
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o The carborne survey gave instant evaluation of

anomaly posltion was absolute and

the immediate areas

The relative these positivelY

located anoma1 ies were val uab 1 e as take off poi nts for fi el d pro

specting teams In several instances radioactivity asso iated with

minor phosphate horizons located stratigraphically below the zone of

interest were detected

PROSPECTING

Prospecting crews consisting of 2 to 4 man parties equipped

with UG 135 scintillometers and large scale airphoto mosaics were

extremely effective in delineating the surface expression of the

favourable horizon The radioactive phosphatic zones once located

o
were hand pitted to a discretionary depth and sampled

TRENCHING

Several easily assessible i e in road cuts showings

were hand trenched mapped and sampled Widely spaced representative

sites along the delineated favourable horizon were selected for trench

ing by 07 caterpillar

ASSAY RESULTS FROM TRENCHING

A total of 18 sections through the phosphatic zone were

described photographed and sampled by continuous chip method over

25 cm intervals The tabulation of individual assay results is

shown in Table 3

o
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o ASSAY RESULTS FROM PROSPEGTIN

A totql of 165 grab samples were assayed for P205 U308
and vandaium The relative position and tenor of P205 and U308 values

is shown on maps 1 and 2

SUMMARY OF RESULTS ON THE ZIP CLAIMS

Two new phosphatic zones were trenched and the existing

trench dug in 1980 was cleaned out and deepened by approximately 3

meters

The results indicate that the mineralized zone is

extremely structurally complex

In the 1980 trench further work indicated that 3

o
phosphatic zones each 1 5 m thick overlying a basal limestone unit

These three zones are separated by one to two meters of black shale

The trench also indicated that sampling in 1980 had been

approximately parallel to the structurally distorted attitude

The Zip trench sketches show the relationship of

mineralization and the strong structural controls

Economic thickness may exist on the Zip Claims however

they must be considered to be the product of tectonic thickening

rather than primary deposition as had been previously thought

GENERAL GEOLOGY OF THE AREA

The rocks of the Flathead region comprise essentially

unmetamorphosed sequence ranging in age from Precambrian to late

o 7
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FERNIE GROUP 1236 0 ft

P ss ge Beds 307 0 ft

o Sandstone quartz chert arenite medium grey brown medfum
grained flecked with 11monil g 1 iho to lB inch s

thick in part platy and coarsely crossbedded fine colour
lamination in platy beds becomes more thickly bedded
toward tOPi weathers light greyish brown platy to blocky

ihi nm
re t

83 0

Sandstone dark greyish brown fine grained beds to 1
inch thick coarse crossbedding weathers light brown

platy 4B 0

Sh le non calcareous bliCk with 1 to 2 inch interbeds
of siltstone and very fine grained sandstone which have
fine brown and grey laminations sandstone interbeds
increase in thic ness and abundance to ard top 44 0

Shale non calcareous black and brownish black a few
ball like calcareous and sideritic concretions locally
weathers dark grey rubblYJ recessive 132 0

Grey Beds 641 0 ft

limestone silty and sandy quartz light grey fine

crystalline nodular to platy gradational locally into
zones of clacareous shale siltstone and very fine

grained sandstone delicate crossbeds are commonly
etched into relief on weathered surfacesj weathers light
greyiSh yellow 178 0

limestone shaly and silty light grey fine crystalline
beds poorly defined weathers light greyish yellow
rubbly to

platy
123 0

Shale calCareous medium grey platy to rubblYi weathers

light greyish yellow recessiveo
Limestone silty and sandy quartz light grey fine

crystalline nodular with calcareous shale partings locally
in part delicately crossbedded weathers light yel10wish
grey

limestone shaly and silty light grey fine crystalline
beds poorly defined weathers light yellow w th orange
patches platy to rubbly gradational in zones to platy
calcareous shale forms the lower prominent light band
in Pl V

Shale calcareous medium yellowiSh grey fissilej grcdes
do nward through medium grey calcareous shale w1th silty
bands into noncalcareous medium yellowiSh brown shale
weathers light yellowiSh grey to medium grey

Niddle Fernie Rock Creek E ljber

Shale non calcareous dark greyiSh brown with fine colour
lamination gradational downward into highly fissile
brownish black shale eathers dark grey

fJeasured thickness of middle Fernie

0

Covered no apparent discordance in attitude of tedding
across covered interval

Phosphate rock pelletoidal and granular black mediu
grained becomes nodular silty and platy to ard base
exposure limited to a prospect trench

Contact with light grey dolomitic siltstone of upper
part of Spray River formation sharp without apparent
discordance

Price 1965
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TABLE 3

0
P205 True Width U ahium ppm True Width Vanadium ppm True WidthSection Dip

TB 750 29 73 1 9 m 97 ppm 2 6 m 100 ppm7 4 m

CS 900 19 27 1 5 m 68 ppm 1 5 m 200 ppm3 5 m

JB 33 450 12 39 1 75 30 ppm 2 5 m 120 ppm 2 75 m

STS 600 18 2911 5 m 51 ppm 2 25 m 180 ppm 2 5 m

1E 300 21 0011 m 45 ppml1 m 133 ppm l 5 m

RAM A 180 18 32 1 5 m 45 ppml1 5 m 166 ppm l 5 m

RAM IIBIl 250 22 9611 5 m 50 7 1 75 m 183 ppm 3 m

MS 900 12 66 1 25 m 43 ppm l 25 m 136 ppm 2 75 m

STN 400 21 3 1 5 m 51 5 ppm 1 5 m 150 ppm 2 m

JH 226 500 25 8 1 34 m 58 8 ppm 1 1 m 100 ppml1 5 m

AB 650 20 97 2 m 79 8 ppm 2 26 m 200 ppm 2 7 m

0 SA 750 21 46 96 m 43 6 ppm l 2 m 166 ppm 2 17 m

OT 300 21 00 5 m 45 6 ppm 51l 133 ppm 75 m

SPB 250 26 04 1 m 48 ppm l m 100 ppm l m

SQ 900 16 55 1 25 47 ppm l m 140 ppm l 25 m

OS 450 17 83 1 m 143 ppm 5 6 m 409 ppm7 4 m

This interval averages
7 PzOs and 471 ppm V

LT 450 13 68 2 5 m 53 9 ppm 2 5 m 160 ppm 2 5 m

SCI 250 32 3 25 m 60 ppm 25 m 200 ppm l 75 m

This zone is severely deformed

Mineralized zone sampled at true width

o
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o Cretaceous

This stratigraphic succession is characterized by carbo

nate rocks and mineralogically mature non carbonate sediments

Concordant intrusive rocks of Precambrian age and dis

cordant bodies of Cretaceous and Tertiary age also occur but are

uncommon

The Cab claims are underlain by rocks ranging in age from

Devonian to Cretaceous Table 1 shows the stratigraphic column

The Jurassic Fernie group is the most important lithology ard is

described in Table 2 Price 1965

o

STRATIGRAPHY OF THE AREA

PENNSYL VANIAN PER lIAN

Rocky Mountain Formation

On the Cab property the Rocky Mountain formation was

observed to consist of light gray to buff quartzitic and dolomitic

sandstone becoming increasingly cherty and dolomitic Up section

near the top of the formation minor chert and quartz pebble con

glomeratic units were also observed

The uppermost member of this formation exhibits a hackley

weathering pattern and is for the most part phosphatic to some

degree The phosphate commonly occurs as a dense black matrix in a

siliceous quartz chert pebble conglomeratic unit varying from 10 to

50 cm in thickness and usually exhibiting strong radioactivity This

phosphatic conglomerate varies along strike to sandy oolitic phosphate

o
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o and phosphatic nodules in a sandy matrix and may be transitional to

the overlying Spray River formation In locality D 3 the section ex

hibits a cherty conglomeratic unit overlain by an excess of 1 meter of

oolitic phosphate and dark shale Incomplete exposure complicated the

interpretation of this location

TRIASSIC

o

Spray River Formation

This formation was observed in numerous locations on the

Cab property The Spray River formation is divisible into two dis

tinctive units The lower unit comprising the bulk of the formation

consists of a recessive thin bedded dark brown platy siltstone The

recessive nature and the overall weathering characteristics of this

unit combines to produce surface exposures that may easily be con

fused with the middle to upper portion of the overlying Fernie

formation by the casual observer In the weathered surface dis

tinction from the Fernie is accomplished by careful observation of

the platy nature and by a typically higher radiometric background

The upper portion of the Spray River may be expressed

either as a massive to thick bedded buff brown sandstone 0 5 to 2

meters in thickness or as a repetitive series of dolomitic siltstone

and interbedded thin shale sequence up to 10 meters in thickness

The uppermost unit in this series or perhaps lowermost unit of the

overlying Fernie group is a massive to faintly laminated silty lime

stone to silty dolomitic limestone that in some instances was very

o
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o pyritic Field observation suggested an intertidal to brackish

water depositional environment

JURASSIC

Fernie Formation

This formation comprises most of the exposed surface of

Cab claims The basal portion concists of 1 2 meters of dense black

and sandy poorly cemented oolitic phosphate overlain by 5 to 2

meters of chocolate colored shale overlain by thin bedded calcareous

black shales and massive black shales of undetermined thickness

In general the unit becomes progressively lighter in color up section

The Fernie is generally recessive and has been subjected

to considerable structural deformation during thrust faulting

o
CRETACEOUS

Kootenay Formation

The Kootenay Formation occurs in two minor localities on

the Cab claims It is comprised of gray to black carbonaceous si t

stones and sandstones It is easily distinguishable by the sharp

color contrast between it and the yellowish gray mudstones of the

upper Fernie

INTRUSIVES

Several relatively small bodies of alkaline igneous rock

cut the stratigraphic section on the Cab and Zip Claim groups

n
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I

Ii

o On the Cab property narrow dykes of trachytic to
i

I i
II

I
I
Iaphanitic intrusives cut the Spray River in an area east of the

Ram B location and south of Hungery Lake

On the Zip property possibly up to 1 4 of the claim

group is underlain by a stock like trachytic intrusive that cuts

the core of a synclinal structure in the Spray River and Fernie

formations

The trachyte is believed to be equivalent to the Crow s

Nest volcanics of the Blairmore formation Price 1965

Trenching the contact between the Fernie shales and the

trachyte showed that the trachyte emplaces is parallel to bedding

of the Fernie formation

o
In other areas these intrusive trachytes are clearly

cross cutting the lower Missippian formations It is therefore

proposed that the trachyte upon entering the soft Fernie shales may

have displaced portions of them in a mushroom configuration

appearing to be both discordinate and concordinate within the

formation

REGIONAL STRUCTURE

The region is composed of two major structural units

namely the Lewis Thrust Sheet and the Foothills Belt

In contrast to other parts of the Lewis Thrust Sheet the

structure of the Fernie Basin is quite simple The Fernie Group lies

in a broad synclinal structure overlain by younger Cretaceous rocks

o The Fernie strata are cut by several northwest dipping thrust faults

15





o and by small faults developed within the group All these faults

produce local tectonic thickening of the Fernie strata

o

STRUCTURAL GEOLOGY OF THE PROPERTY

The area of the Cab claims has been subjected to intensive

low angle thrust faulting and horizontal shortening The observed

thrust faults trend in a south westerly direction and appear to be

near parallel to bedding Price 1965 Two major thrust faults were

observed on the property the Storm Creek thrust and the Cat Creek

thrust These thrust faults are important as a major source of de

formational stress At one location near the Cat Creek thrust a

complimentary synclinal structure see B B diagramatic section

illustrates significant tectonic thickening of the basal phosphatic

zone

It was further observed in several localities that the

basal phosphatic section of the Fernie appeared thinner and lower

grade in the vertical or overturned arms of synclinal structures

One possible explanation of this phenomena is that incom

petent phosphatic Fernie strata in the overturned arm of a syncline is

easily mobilized along bedding to the axial portion of the structure

under deformational stress

o
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o Trace Element Geochemistry

Several samples were selected from the 1980 data based

on their relative P205 content and forwarded to Mid Land Earth Sciences

M E S A of Leicester U K for analysis of major and minor elements

by the Neutron Activation method Analysis by this method has a

2 p p m detection limit

The data Table 4 supplied by M E S A indicates that

minerological similarities exist between this phosphate deposit and

deposits currently in production in the western phosphate field of

the U S A

o

One marked dissimilarity that exists is that the FNC

samples contained anomalous amounts of the element yittrium The

average yittrium value of five samples containing in excess of 1

P205 was 570 ppm Y this value compares favorabley with 110 p p m

Y for the western phosphate basin

Recovery

The element yi ttri um is recoverabl efrom phosphoric aci d

by a similar process to that of Uranium extraction A recent price

for yittrium oxide on the Amex was 45 Lb U S

It should also be noted that the yittrium lanthanum ratio

has been recognized in other phosphorite occurances to be 2 4

Hence it is reasonable to expect that the Crow s Nest phosphorites may

contain appreciable concentrations of the complete rare earth series

o 19



TABLE 4

0 NALYS1S BY NfUTRON ACTIVATION

5E 9E 30E 35E 39E 45E 60E

11AJOR EW1 N1S PERCENl

Si02 6165 23 4 32 48 58 3 70 91 14 72 40 40

AL203 4 10 4 04 6 45 13 43 4 36 2 47 10 64

1102 33 22 17 73 33 13 52

FE203 2 55 1 54 2 42 5 20 2 88 97 3 18

MGO 171 96 65 2 63 2 68 74 1 28

CAD 14 92 36 96 28 99 98 9 01 43 54 18 51

N 20 38 27 26 89 40 25 32

F2D 1 65 1 96 3 22 4 63 1 49 1 25 4 34

NO 02 02 01 02 04 OD 00

P205 9 60 5 93 D 32 29 5 60 31 04 12 35

LDl 3 32 3 98 4 60 13 72 3 62 3 88 8 95

Jlh R l E lS Upm

V 98 168 87 153 66 130 165

0 CR 382 362 334 115 495 272 423

CU 33 65 45 62 22 45 46

ZN 182 250 68 187 98 88 76

AS 23 22 37 17 16 15 39

R8 35 43 55 116 33 32 107

SR 252 702 388 98 140 769 252

Y 485 803 1Ql 31 225 975 24D

ZR 294 191 145 221 263 129 190

N8 8 10 9 18 8 6 lD

MD 37 26 27 25 18 13 33

8A 216 223 398 544 194 140 417

PB 13 9 16 22 12 9 21

TH 21 16 18 13 11 16 15

U 37 68 86 21 23 53 62

o
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o

o

THE SAMPLING PROGRAM

A total of 18 sections were exposed through the

basal portion of the Fernie Formation

Sampling methodology was basically the same in

all cases First the sections were marked at 25 cm inter

vals on a horizontal line along the exposed face Samples

were then collected by a continuous chip method over the 25 cm

intervals In some cases samples were collected normal to

bedding attitudes particularly where the beds were near

horizontal

The samples were given a location code and numbered

consecutively

All analysis was done by Loring Laboratories Ltd

using the Cominco Titration Method see Appendix I

o
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TRENCH DESCRIPTIONS

o

o





I

os SECTION

o

o



o
Summary of os Section

Ana 1 ys is

This section contains abnormal amounts of uranium and

vanadium up to 348 ppm U308 The basal phosphatic section has

a typical width but P205 grades are 10 17 83 over 1 meter

This may be due to the high silt content of the oolitic zone

The environment of deposition is interpreted as being

strongly reducing Greenish pyritic limestones are overlain by

oolitic phosphate and 5 6 m of uraniferous black shales averaging

143 ppm U308 and 471 ppm vanadium

o
Zone Geometry

This section is situated near the center of a phosphatic

zone whose approximate strike length has been traced for 4 kil

meters See plate VI Other graD samples from this zone have

assayed as high as 11 79 P205 and 531 ppm U308
The os section is located on the upright arm of an over

turned syncline

As a general rule on the property the overturned arms

of synclines assayed poorly with respect to the upright arms

suggesting that the phosphatic zone has a tendency to remobilize

under tectonic stress This remobilization could enhance the

grades and widths of mineralization in the noses of the synclines

n 25
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I

o

GEOLOGICAL DESCRIPTION

The phosphatic section as exposed in the OS trench

strikes 3000 and dips 450S The base of the section is a massive

gray green limestone containing 2 3 pyrite as fine dissemina

tions The limestone is overlain by 25 cm of ferroginous medium

grained well sorted sandstone and overlain by 75 cm dense black

phosphate containing limonitic spots and blebs The limonite

has been determined as remnant of a diagenetic pyrite

The dense photphate unit is overlain by 1 5 meters of

silty shale and oolitic phosphate The oolitic zone is overlain

o
by 1 5 m of chocolate shale The chocolate shale is overlain

by 1 5 m of thin bedded black shale then 2 m of massive black shale

exhibiting high radioactivity up to 3100 cps A 2 cm sandy bed

occurs in this unit 50 cm above base and a 1 cm yellow marker band

occurs 1 25 m above the base of this unit The sequence is all

overlain by a succession of monotonous thin bedded black shales

of undetermined thickness

o 28
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IB SECTION

o

o



o

Summary of the TB Section

Analysis

The TB section assayed 29 73 P205 over 1 9 meters

97 ppm U308 over 2 6 m and 100 ppm vanadium over 7 4 m As

shown in the table the uranium and phosphate values vary

directly with each other

o

Zone Geometry

The TB section may be structurally complex since the

basal limestone showed dips of 250 and the bedding within the

phosphatic zone dipped at 750 This zone was traced for

approximately 500 m before being lost in heavy overburden

Several grab samples taken from prospecting pits assayed in

excess of 30 P205

31
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o GEOLOGICAL DESCRIPTION

The section as exposed at the TB trench strikes 580 and

dips 200E at the base however dips taken on the phosphatic unit

showed a dip of 750E This marked steepening over such a short

distance 1 2 m cannot be easily explained without faulting

The sequence begins with a shallowly dipping gray to dark

gray limestone with thin interbeded shales containing fragments of black

to brown shale followed by a covered interval of approximately 2

meters Immediately overlying the covered interval is light brown

mudstone and gougy clays The gougy clays are overlain by 125 cm

of dense phosphate with limonite spots and blebs

This dense unit is overlain by 25 cm of thin bedded black

shale overlain by 1 5 m of weakly indurated oolitic phosphate This

oolitic zone is overlain by approximately 250 cm of chocolate shale

and then by thin bedded calcarious black shales of undetermined

thickness The maximum radioactivity of 650 cps occurs in the oolitic

section near its contact with the chocolate shales

o

o
32
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CS SECTION

o



o

Summary of CS Section

Analysis

This section assayed 19 27 P205 over 1 5 m and 200

ppm vanadium over 3 5 m Uranium averaged 68 ppm l 5 m

The phosphatic zone contained a number of silty inter

beds Abnormal amounts of uranium 120 ppm and vanadium 500 ppm

occurred at the top of this zone

Zone Geometry

The CS Section is a vertically dipping zone situated

on the nose of the Cat Creek thrust fault and lies approximately

o 600 meters along strike from the WE zone The occurrance

of a limy gouge at the base of the section suggests that the

complete phosphatic section is not exposed at this location

o 35
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GEOLOGICAL DESCRIPTION

I
I
I
I

I
I

I
I

i
o

This section was exposed along Cat Creek striking

3420 and dipping vertically The base of the exposed section

consists of an undetermined thickness of argillaceous siltstone

overlain by a thin 5 10 cm dense black phosphate bed with

limonitic specks overlain by 5 meters of dolomitic siltstone

gouge The gouge zone is overlain by 50 cm of thin bedded black

shale followed by 75 cm of oolitic phosphate and 20 cm of chocolate

brown shale The chocolate shale is overlain by 40 cm of oolitic

phosphate and then by 25 cm of thin bedded black shale followed by

200 cm of chocolate shale then by 250 cm of black shale containing

phosphatic nodules The entire sequence is overlain by black

o shale containing thin beds of black bituminous carbonate then

black shales of undetermined thickness

Field relations suggest that this section lies immediately

above a plane of a thrust fault originating from the south west

and whose particular geometry of deformation along the plane of the

thrust has given rise to a vertical bedding attitude

o
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ANALYSIS OF CS SECTION

30

eo

10

lea

100

80

60

10

ZIJ

500

100

300

2lJO

laa

CS SOImplfl II 4 8
I

IZ 6 zo I

I

1
1

I
I

f2 05

U3 08 ppm

i
I

I

V ppm



o

o
JB 33 SECTION

o



I

I
G f l

l
t

A
l

6

tc

U
P P

L
Ie ii

g
iI

l l

il I I I II 7

t

I



CJ

Summary of the JB 33 Section

Analysis

This section assayed 12 39 P205 over 1 75 m with

low uranium and vanadium values

o

Zone Geometry

The JB 33 section represents a typical phosphatic

exposure of the region in that though low grade it is strati

graphically complete Some thrusting probably occurs immediately

below due to the presence of a gougy unit underlying the basal

silty dolomite The zone was traced by surface prospecting for a

distance of 4 5 km along strike to the SQ section to the south

and although obscured at times by heavy overburden it appears to

be truncated by the Cat Creek thrust approximately 3 km along

strike to the north

A second exposure of the zone occurs in the area south

east of the JB 33 section however it probably is due to normal

faulting and erosional topography

JB 33 500 m N

1

c 40





o
GEOLOGICAL DESCRIPTION

The section as exposed at JB 33 strikes 3050 dips

470 west The lowest unit exposed in the pit was a light colored

limy gouge of undetermined thickness This is probably fault

gouge within the immediate vicinity above dolomitic siltstone

unit whose thickness is 50 cm

The dolomitic siltstone is immediately overlain by 15 cm

of sederitic sandstone then by 40 cm of dense black phosphate with

limonite blebs This unit is interpreted as possessing diagenetic

pyrite

o

The sequence is then overlain by 1 3 meters of weakly

indurated oolitic phosphate The phosphate unit is overlain by

a yellow marker bed and then by brown to black shales of un

determined thickness

The maximum radioactivity measured in this pit was

585 cps in the oolitic section
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o

Summary of the STS Section

Analysis

The STS section assayed 18 29 P205 over 1 5 m

Low uranium and vanadium was 180 ppm over 2 5 m From

the chart uranium and P205 content vary directly as each

other The maximum uranium value was 90 ppm

o

Zone Geometry

The STS section was traced by surface prospecting

for 3 5 km on the back of the Storm Creek thrust sheet

o 45



o

GEOLOGICAL DESCRIPTION

The phosphate section as exposed in the STS trench

strikes 3500 and dips 600 west The base of the section is a

brown limestone with numerous irregular calcite veinlets The

basal limestone is overlain by 50 cm of dense black phosphate

with numerous limonitic spots and blebs Separating the

phosphate zone from the overlying 50 cm oolitic zone is a 5 cm

silt bed A similar silty bed overlies the oolitic zone This

section is overlain by approximately 1 5 meters of chocolate brown

and black shales These shales appear to be deformed by soil

n
creep
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o
WE SECTION

n



o

Summary of the WE Section

Analysis

This section assayed 21 P205 over 1 meter with

low values of uranium and vanadium Increases in uranium

70 ppm max and vanadium to 200 ppm coincided with the

best P205 values all occurring near the top of the section

Zone Geometry

The WE section is approximately 600 m south along

o
strike of the CS section where uranium and vanadium highs

were also associated with the upper portion of the phosphate

zone This section occurs near the nose of the Cat Creek

thrust

n 49
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o

GEOLOGICAL DESCRIPTION

The phosphatic section at the WE trench strikes 3350

and dips 300 south The lowest exposure in this trench was

a 25 cm thickness of dense black phosphatic material with numerous

limonitic spects This dense unit is overlain by 1 5 m of

medium to poorly indurated sandy oolitic phosphate An undeter

mined thickness of chocolate brown shale overlies the phosphatic

section Maximum radioactivity of 600 cps occured near the top of

I
I

the phosphatic zone

o

I

I

I

I

I

i
I

i
I
i

i
I

I
I
I
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o

Summary of the Ram A Section

Analysis

The Ram A section assayed 18 32 P205 over

1 5 m with low values of uranium and vanadium

Zone Geometry

o

At the Ram A trench mi nera 1 izati on was generally

flat lying It is observed that the zone may be structurally

complex due to the disturbed nature of the pit walls and

by the absence of the limonitic basal phosphatic unit at

this location

This zone dips very shallowly and the failure to

trace the zone along an appreciable strike length indicates

it may be eroded in some areas particularly to the north

west

This zone was located rather late in the season

and due to access problems the area was not intensively

explored

i
I

I
I
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o

GEOLOGICAL DESCRIPTION

The phosphatic section as exposed in the Ram A

trench strikes at 3100 and dips at 400 east However both

strike and dip were observed to be variable

The base of this section was observed to be oxidized

regolith consisting of uncemented sand and probably represents

a prephosphate Spray River highland subject to subareal erosion

prior to transgression by Fernie Sea

The regolith is overlain by 100 cm of oolitic phosphate

in a very sandy matrix This matrix becomes less dominant

o going up section This oolitic zone is overlain by chocolate

brown shale of undetermined thickness No yellow marker beds

were observed

I

I
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M B SECTION

o

o



o

Summa ry of the Ram B Section

Analysis

The Ram B section assayed 22 96 P205 over

1 5 meters with low values of uranium and vanadium Vanadium

values show a sharp increase from 100 to 400 ppm as phosphate

values drop off at sample Ram 8 7

0

Geometry of Zone

This zone can be traced along strike by surface

prospecting for approximately 1 5 km to north west and ap

proximately 0 5 km to the south east This zone was located

late in the exploration season and due to area access problems

it was not intensively prospected or mapped

o 59



o GEOLOGICAL DESCRIPTION

The phosphatic section as exposed in the Ram liB trench

strikes 300 dips 250 east and overlies a micritic gray to brown

bituminous limestone of undetermined thickness

The overlying phosphatic section consists of 1 25 meters

of weakly indurated oolitic phosphate with occasional limonitic

specks throughout This oolitic section is overlain by dense

black phosphate containing numerous limonitic spects and nodules

that may represent the formation of diagenitic pyrite Elsewhere

this section is characteristic of the basal portion of the phosphate

zone and usually constitutes the initial phosphatic deposition

This section is in turn overlain by a black to brown

o shale sequence of undetermined thickness

This exposure appears to be extremely atypical of the

other phosphatic sections for the following reasons

i No ferruginous sandstone unit overlies the basal

1 imestone

ii The Diagenitic Pyrite portion of the section

sequence is is not near to the base

iii No yellow clay markers are present immediately

above the phosphatic section

A speculative assessment of these observations would

seem to indicate that this section is overturned or at least sub

ject to some degree of structural deformation

J 61
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ANAL YSIS OF RAM B SECTION
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o

Summary of the MS Section

Analysis

The MS section assayed 12 66 P205 over 1 25 meters

with associated low values of uranium and vanadium The

histogram of analysis illustrates the direct relationship of

uranium and phosphate values

o

Zone Geometry

The MS section dips vertically and occurs in a

structurally complex area associated with an overturned fold

The zone contains no oolitic phosphatic member thus it can

be inferred that this zone is a remnant of a tectonically

reconcentrated phosphate zone

o



o
GEOLOGICAL DESCRIPTION

The phosphatic section as exposed in the MS pit strikes

3500 and dips vertically It is interpreted as occurring on one

arm of the overturned syncline that comprises the DS zone At

the base of the section a gray bituminous limestone with occasional

calcite infills parallel to bedding is overlain by 25 cm of

well sorted fine grained ferr0genous sandstone The sandstone

member is overlain by 40 cm of dense black phosphate with large

reddish limonitic blebs possibly the remnants of diagenetic pyrite

The phosphatic zone is overlain by 1 m of thin bedded chocolate

colored shale This shale is overlain by a yellow marker bed and

approximately 80 cm of thin bedded black shale then a thin 5 cm

bed of black bituminous carbonate then black shale of undetermined

thickness

The MS section does not contain an oolitic phosphatic

member This oolitic zone may never have been deposited or as

observed in other localities AB BA section This zone was

tectonically remobilized by deformational stress during the episode

of folding to other areas i e the nose of the syncline

o
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o

Summary of the STN Section

Analysis

The STN section assayed 21 3 P205 over 1 5 m

with low values of associated uranium and vanadium

Zone Geometry

The zone was traced for approximately 500 m to

the north and 500 m along strike to the south The section

o
occurs at the nose of the northern extension of the Storm

Creek thrust fault

Extremely unstable pit conditions made sampling

hazardous and geological description and mapping of this

section impossible

No further information is available
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o

Summary of the JH 226 Section
I
I

Analysis

The JH 226 section assayed 25 8 P205 over 1 34 m

with low values of uranium and vanadium The histogram of

analysis show a close association of uranium and phosphate

values

o
Zone Geometry

The JH 226 section is located near the Cat Creek

thrust and may occur as a sympathetic structural thickening

of the thrust similar to AS SA tectonic thickening see

diagramatic section

n



o GEOLOGICAL DESCRIPTION

The phosphatic section as exposed at JH 226 overlies

a dense brown silty limestone base of undetermined thickness

A thin ferrogenous band immediately underlies 1 meter of dense

black phosphate with limonitic spots and blebs The dense phos

phatic zone is overlain by 50 cm of poorly indurated sandy

oolitic phosphate that is in turn overlain by black shales of

undetermined thickness This section may appear artificially

thickened due to some contortion of bedding

o

I
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o

Summary of the AS SA Sections

Analysis

The AS Section assayed 20 97 P205 over 2 meters

The SA Section assayed 21 46 P205 over 1 meter Both sections

contained only low values of Uranium and Vanadium

o

Zone Geometry

The AS SA Sections lie as part of the same structure

on opposite arms of an overturned syncline

The thickness of the oolitic member has been tec

tonically improved from 1 to 2 meters This improvement is

encouraging since tectonically thickened phosphate beds are

known to exist if the Fernie Formation Telfer 1935and mega

structure necessary for large scale improvement is present on

the property
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o GEOLOGICAL DESCRIPTION

The phosphatic section at the AS pit strikes 1300 and

dips 650 to the south west The base of the section is comprised

of finely laminated massive dark gray bitumineous limestone The

phosphatic bed overlying the limestone consists of 1 75 m of

sandy oolitic phosphate overlain by an undetermined thickness of

chocolate brown shales Maximum radioactivity occurs at the top

of the oolitic phosphate zone near its contact with the upper shales

The SA section occurs only 50 meters away and is on the overturned

limb of the AS SA syncline

Looking SE
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o

GEOLOGICAL DESCRIPTION

The section as exposed at the OT pit strikes 3150 and

dips 300south and is overturned The base of the section is a

bituminous silty limestone The base of phosphatic unit consists

of a 20 cm silty oolitic phosphate overlain by 80 cm of medium

indurated oolitic phosphate and overlain by 10 cm of sandy poorly

indurated oolitic phosphate The sequence is all overlain by

chocolate brown shale of undetermined thickness The maximum

radioactivity of 620 cps occurs in the oolitic section near the

contact of the chocolate shale

o

o
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o

Summary of the OT Section

Analysis

The OT Section assayed 21 P205 over 5 meters with

low values of Uranium and Vanadium

Zone Geometry

The or Section is overturned possibly part of the

major overturned synclinal structure that parallels the mountain

over the length of the property

o
This area was not intensively prospected

o
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SP SECTION

o



o

Summary of the SP Section

Analysis

The SP section assayed 26 04 P20S over 1 meter

with low values of Uranium and Vanadium The highest value

of Uranium and Vanadium 70 and 200 ppm respectively occur

at the top of the phosphatic zone

Zone Geometry

The SP section is exposed along the main access

road Two sample sections were taken across the main

o phosphatic zone and a third through the upper shales The

zone is interpreted as proximal to the southern extension

of the Cat Creek thrust See diagramatic section B B
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o

GEOLOGICAL DESCRIPTION

The phosphatic section of the SP location strikes

3100 and dips 100 to the west

The base of the section is light gray finely

laminated silty limestone of undetermined thickness The

black limestone is overlain by 1 meter of medium to poorly

indurated oolitic phosphate The phosphatic zone is over

lain by dark chocolate brown shales of undetermined thickenss

The maximum radioactivity of 860 cps noted in the

section occurs in the oolitic phosphate 25 cm below the upper

shale contact

o

o 82



ANAlS S Of 5 O 5EC1 ON

20
I

2J

10

P2 05

100

80

o
60

4J

2J U3 Oappm

600

400

T V ppmzoo

o SPB Sampll2
l

I
I

1
1

3
I

4
1 5



o

o
SQ SECTION

o



o

GEOLOGICAL DESCRIPTION

The phosphatic section as exposed in the SQ section

strikes 3100 and dips 250 west The base of the section is

laminated silty limestone of undetermined thickness immediately

overlain by 90 cm of blacK oolitic phosphate in turn overlain

by chocolate brown shales of undetermined thickness The maximum

radioactivity occurs in the upper portion of the oolitic section

near the contact with the chocolate shales
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o

Summary of the LT Section

Analysis

The LT Section assayed 13 68 P20S over a distance

of 2 5 meters with low association values of Uranium and

Vanadium

Zone Geometry

o

The LT Trench represents a tectonically improved

thickness of the phosphatic zone Minor thrusting has

served to improve the overall true width However the

phosphatic zone is unusually silty similar to the lower

grade JB33 section and thus is not as attractive as a 2 5

meter thickness elsewhere on the property

o
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o

o

GEOLOGICAL DESCRIPTION

The phosphate section as exposed at the LT trench

strikes 3100 and dips 35 450 south

Some minor thrusting is evident in the trench walls

generating a tectonically improved thickness The lowest

exposure in this section was 25 cm of dense black phosphate and

limonite overlain by 25 cm of black shales The thin black

shale was overlain by 1 5 meters of medium to poorly indurated

sandy oolitic phosphate The oolitic section is overlain by 50 cm

of chocolate shale that is overlain by a 10 cm band of oolitic

phosphate 75 cm of chocolate shale overl ie the thi n phospha te

and are capped by a 2 cm yellow marker band Maximum radioactivity

was measured at the base of the first oolitic zone at 900 cps

o
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o

Summary of the SCI Section

Analysis

The section is structurally complex One 25 cm

interval averaged 32 3 P20S with 60 ppm U30S and 200 ppm

Vanadium

o

Zone Geometry

The base of this section was not exposed at this

location The trench exposed a series of black shales

dense phosphate and back into black shales This section

has been complicated by major thrusting and possibly off

setting normal faults

Five trenches were dug in an attempt to locate

an undisturbed section However they either bottomed out

in black shale or were abandoned due to excessively thick

overburden

This area was located very late in the season

hence limited prospecting and no detailed geological mapping

was undertaken
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ZIP TRENCHES
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o

SUMMARY OF THE ZIP TRENCHES 1 THROUGH 3

The number 1 trench was initially dug in 1980

During the 1981 season this trench was cleaned out and

deepened an additional 3 meters to a total depth of 7 meters

Trenches 2 and 3 were dug in 1981 The mineralized zones vary

in complexity one should refer to the sketches provided

Trench 1

o

Analysis of the Trench 1 yielded 20 57 percent

P205 over 2 m as the section sketches indicate this would vary

considerably depending upon the location selected for the chip

sample due to the extreme complexity of this zone

This zone consists of three relatively flat lying

repetitions of the basal phosphate zone each separated by 1 to

2 meters of black shale at the southern end of the trench This

triple duplication is truncated by a normal fault basal limestone

being the up thrown block relative to the phosphate In the

Northern Section of the trench the triple duplication is over

ridden by a basal phosphate bed that has been thrust over the

triple duplication

o
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o

Trench 2

Here the mineralized zone consisted of a stack of

5 duplications of the phosphate zone each approximately 1 m

thick separated by 1 2 m of black shale The best assay

width relationship came from T2 2 second bed of the 5 It

assayed 24 97 P205 over 1 m

o

Trench 3

This trench was located on the access road to

Trench 2 approximately equidistant from 1 and 2 Here 3

duplications of the phosphatic zone occur separated by 2 3 m

of black limestone The best assay width relationship came

from T3 2 the second bed of the 3 It assayed 19 72 P205
over 1 meter

o
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o GEOLOGICAL INTERPREJATI N

The Zip Claims are underlain by an east plunging

syncline of Mesozic sediments including the Fernie formation

all intruded by a stock like trachyte body of cretaceous

age Price 1965

The trachyte is interpreted to be discordinate

and concordinate within the Fernie formation This report

page 15

o

The structural thickening exhibited in the Zip

trenches may well be a product of tectonic forces related

to synclinal development AND plastic deformation induced

by the development of the concordinate trachyte sill

However comparing the observed data in the Zip trenches

to earlier reports Telfer 1933 it seems apparent that

similar thickening occurs where structural forces related

to thrusting are the only source of deformation

o
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o

INTERPRETATION

Historical Background

The Fernie Basin has been the subject of inves

tigation by several exploration ventures since Cominco s

Regional Assessment of the 1930 s In the Cominco report

L Telfer 1933 most of the research was conducted for

obvious logistical reasons in close proximity to the rail

way system of the Crow s Nest Pass In the Pass Region

the phosphatic beds are subject to severe structural

complications Here the steep attitude of bedding and poor

hanging wall stability of the upper shales combined to

complicate mining procedures and the area was written off

in favor of American phosphate deposits

A major assessment program was carried out by

Western Co op Fertilizers in the 1960 s However no reports

were filed with the B C Department of Mines or formally

published However the company moved to purchase a fifty

percent interest in an American phosphate mine near Soda

Spri ngs Idaho

Esso Minerals conducted a rather cursory assessment

of the area of the Cab Claim Group in 1978 B C Mineral

Resources Branch Pac 18 Thirty three holes were drilled

for a total of 430 meters Drilling was conducted along major

access roads No regional prospecting programs were reported

o
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o
The total cost of the project was 25 000 A total of five

holes were assayed the others failed to intersect the proper

stratigraphy The best intersection was 8 m of 21 8 P205

BACKGROUND OF THE CANADIAN PHOSPHATE INDUSTRY

Appendix VI illustrates Canadian imports of phosphate

rock since 1955 An obvious exponential relationship exists

this is due to the increased fertilizer consumption and the

development of the Canadian fertilizer secondary processing

industry based on abundance of Canadian sulfer and natural

gas

o
Appendix VII illustrates the price through time

relationship for 29 phosphate rock Prices are quoted along

side ship Tampa Florida From the table the relative price

increases can be seen over the seven year period from 1973

1980 the price of phosphate rock has increased over 650

104 I
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o
INTERPRETATION OF DATA

It is hoped that this study the first such com

prehensive work to be recorded in the area will form the basis

for detailed studies that will inevitably follow in the future

as on land phosphate reserves become depleted on the North

American Continent

I
I
I

I
During this program a total of 18 measured sections

through the phosphatic basal Fernie were described and evaluated

by First Nuclear geologists in addition approximately 27 kilo

meters of the phosphatic zone exposed along the erosional edge

of the Crow s Nest Basin was prospected sampled and mapped

The average zone thickness appears to be 1 1 5 meters

i
I
I

I

o Some variation in grade due to conditions of primary sedimentation

is apparent Sections exhibiting a silty nature of the basal

oolitic zone generally averaged 13 20 P205 Elsewhere silt

free gritty oolitic phosphate averaged 21 to 29

The phosphatic exposures are for convenience divided

into four areas

Area 1

Consists of the showings AB BA SO SQ LT CS

STS JB 33 the phosphatic zone generally averages 18 20

in these areas

o
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o
Area 2

Consists of the DS Section and the DS West zone

here relatively low grades of basal phosphate 17 over 1 meter

are overlain by 5 6 m of silty phosphate shale averaging 143 ppm

and 471 ppm Vanadium Grab samples containing as high as 531 ppm

U308 have been found while prospecting the zone that exceeds 4 km

in length

o

Area 3

Consists of showing RAM A and B and SCI Here

grades of 23 over 1 5 meters occur Phosphate values up to

32 occur in the SCI trench However the area is extremely

structurally complex and a complete section through this zone

could not be located

Area 4

This area comprises the TB Section and although was

not located on the ground east of the SCI location a strong

airborne radiometric signature indicated its presence This

zone generally dips east and may be formed under differing con

ditions from the rest of the basin due to the major thrusting that

has occurred in the area The TB Section is the only data avail

able in this zone its average grade being 29 7 over 1 9 meters

Boulders assaying in excess of 30 P205 were located while

attempting to extend the TB Section along strike

o
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o

RECOMMENDATIONS AND CONCLUSIONS

This preliminary study of the Fernie Sasin

indicates that economic grades up to or exceeding 30

P20S of phosphate rock are present on the Cab claims

occurring within the basal portion of the Fernie For

mation

Studies conducted by Cominco Telfer 1933

o

show that the phosphatic portion of the Fernie Formation

is tectonically remobilized into the axial portions of

synclines within the Fernie Formation This process of

tectonic thickening was first described by Telfer 1933

the incompetent Fernie shale tend
to flow and crumble the phosphatic

seam
leaves its footwall and follows

the Fernie shale to pile itself up in
areas relatively free from stress

On the property this process is illustrated in the BA AB

structure Here in an overturned syncline the phosphate

section is doubled 2 meters on the up right arm

relative to the overturned arm 1 meter

The BA AB syncline is not economically viable
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o

due to its relatively small size however it serves to

illustrate that the process of structural thickening

occurs in the Basal Fernie on the claim group Telfer

refers to structurally produced thickening in the order

I
I

of 31 meters in one instance

Large scale structures presumably would have

a greater capacity to produce tectonic thickening of the

phosphatic zone

o

The largest and most prospective structure in

the area occurs along the Western Margin of the property

where intensified thrusting has produced a single or

possibly a series of recumbant synclines approximately

20 km in length The grade of the up right arm as seen

in the DS trench is approximately 1 m of 18 P205 Ex

posures of the overturned arm contained only a few centi

meters of P20S
Evaluation of the Western Margin syncline could

be obtained by the application of a refraction seismic

survey This method was successfully applied in similar

circumstances to evaluate phosphate on claims in the Flat

Head Pass held by Western Warner Oils in 1975 Dornian
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o

Consultants B C Assessment Report 5056 The average

velocity of the underlying Spray River Formation was

reported to be 12 000 ft sec while the Fernie Formation

reportedly has a velocity of 4 000 to 7 000 ft sec This

velocity differential is substantial and may aid in defining

structural irregularities relating to this syncline

Any further program of evaluation on the phosphate

potential of the Cab Claims should include

1 Investigation of the Western Margin syncline

by means of a series of seismic profiles run

normal to the structural trend in order to establish

the relative position and depth of the synclinal

axis

2 A drilling program should be initiated to

test the targets as defined by the seismic survey

the extent of which should be contingent upon the

seismic targets defined

o
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o
STATEMENT OF EXPENDITURE FOR ASSESSMENT CREDIT

To facilitate accounting procedures the program expenditures

have been computerized The four character project expense code

preceeding each major item is arbitrarily assigned by First Nuclear

Accountants to gain access to particular catagories of exploration

expense



o
II FOOO AND ACCOMMODATION

1054 Camp expenses

1045 Trailer Rental

1052 Travel sustenance

III TRANSPORTATION

1040 Vehi cles

1 4x4 truck @ lOOO mo for 6 mos

2 4x4 trucks @ lOOO mo for 1 mo

3 4x4 trucks @ lOOO mo for 4 mos

o Excess mileage of vehicles

1056 Vehicle costs

Repairs and clean up charges

IV EQUIPMENT RENTAL

1041 Equi pment

1071 Equipment Rental

o
107d

Balance forward 68 660 00

19 824 50

13 601 87

54 551 37

87 977 74 87 977 74

6 000 00

2 000 00

12 000 00

1 380 50

I
I
I

21 380 50

8 012 98

29 393 52 29 393 48

33 458 81

2 887 41

36 346 22 36 346 22

SUB TOTAL 222 377 44



o

o

V ASSAY COSTS

1028 Analytical

625 P205 @ 11 00

532 U308 @ 11 50

532 V @ 13 00

freight

VI PHOTOGRAPHY AND REPRODUCTION

1020 Photography

V I 1 LI CENCE FEES

1051

Balance Forward 222 377 44

6 875

6 118

6 916

136 95

20 045 95 20 045 95

7 181 75 7 181 75

245 00 245 00

VIII DELIVERY FIELD OFFICE SUPPLIES FREIGHT CHARGES

o

1055

IX ENVIRONMENTAL RECLAMATION

1029

107 e

2 344 20 2 344 20

I
I
I
I

11 450 00 11 450 00

GRAND TOTAL 263 644 34

I
I
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PERSONNEL EMPLOYED ON THIS PROJECT

G Hartley Project Supervisor January 1981 January 1982

R Ti 1 sl ey Senior Geologist May 21 August 22

J Srophy Senior Geologist May 30 June 30

J Sl ater Geologist May 30 June 30

J Hooper Geologist May 30 June 30

J Gardiner Geologist May 30 June 30

0
E Yeates Prospector May 1 August 30

L Bakker Assistant June 2 August 30

T Fleur Assistant June 2 August 30

A Felker Assistant June 2 August 30

P Hill Assistant June 2 August 30

G McKean Assistant June 17 July 10

B Hartley Cook May 21 August 30
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CERTIFICATE

I Glenn Stafford Hartley of 7302 118A Street

Edmonton Alberta do hereby state that

1 I am a registered Professional Geologist in the

Province of Alberta

2 I am employed as a Senior Geologist by First Nuclear

Corporation

3 I am a member of the Canadian Institute of Mining
and Metallurgy

4 Since 1970 I have been employed by various exploration
companies and have participated in exploration programs
in Alberta Saskatchewan British Columbia Yukon and

the Northwest Territories

o 5 First Nuclear and Triple Five Corporations are to my

knowledge private companies in which I have no shares

or interests

6 The information contained herein is based on a personal
evaluation of the property

Respectfully submitted
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629 aeaverdam Rd N E

e lgary 67 Iberta

LORING LABORATORIES LTD
Phone 274 2777

P205 ASSAY

Weigh suitable amount of sample into 250 rnl beaker

Dissolve in nitric acid and Potassium Chlorate crystals

Add 5 cc HCl and evaporate to dryness

Filter wash with hot H2O

Neutralize excess HNO with NH4OH

Add slOWly 50 cc of molybdate mixture at 650C

o Settle until room temperature

Filter through filter paper

Place paper in beaker add hot H20 boil and titrate hot with N NaOH

or 3 NaOH depencling on the amount of phosphorous present

Use U S Bureau of Standards Tennesee Rock Sample 5S 313 P205

o
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unless specific arriilneemenls
made in advance

7 nL
J

Ct c

Asseyer



OTll
Gleon
HartlY

File No 21951
n

Date n JuJy 23 U
l

Samples Roc chtp
n

To FlRSTNJJCLEAR CORP LTD

1210 lDDH5 7 111 th E treet

EllwoutQJl AlbgX q h D L 1 M

lir f

ASS A Y Or
lORING lABORATORIES lTD

Page I 2

SAMPLE No
r

P205

DS 21 194

22 2 80

23 194

24 3 94

25 2 37

26 8 58

27 7 83

0
28 3 47

29 8 35

30 7 69

31 4 34

32

33 2 06

34 57

35 70

36 54

37 77

38 63

39 66

40 183

41 94

3J 1fiC1lbQ rdifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN OESCR BEO SAMPLES

s Retained one month

p y Retained one month

unless specific arranfements
made in advance

T J
r

I LI
J

C l 1

ssoyer



0 11 lD 1 Uly

File No

Date

Samples

219 1To FJR
J
1lCl EI Oll1

1210 10045 111th Street
1

t

r f Ui

July 23 81

Rock Chip

lirClj
ASSAY Or

LORING LABORATORIES LTD

Page II 3

r
SAMPLE No P205

DS 42 50

0

lJ 1f erchu edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MAOE BY ME UPON THE HEREIN DESCR BED SAMPLES

Octs
Retained one month

ps Retained one month
unless specific arranfemenls
made in dvance

1 uA
J

ssoyer

J



Tl FUlS
NUCLEAR

CORP LID

1210 10045 111th Street
h t

Edmonton Alberta T5K 1K4

File No 21951

Date Augu t 5 981

Samples R C Ch p

OI 9J m l Fny
lirCZ

ASSAY or
LORING LABORATORIES LTD

Page II 1

SAMPLE No
Chemical
PPM m08

Rock Chips

DS I 153

2 348

3 203

4 183

5 160

6 I 200

0 7 I 173

8 177

9 917

10 153

11 130

12 137

13 144

14 126

15 116

16 137

17 85 5

18 85 9

19 137

1fil bU Cntif2 THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY IE UPON THE HERE N DESCRIBED SAMPLES

rrs Retamed one month

ps Retained one month
unl ss specific arrane ements
made in advance

AssCI er



To lnm nJl1 lAR J p J

1210 10045 Illth Street
l

n

Edmonton Alberta T5K lK4

File No

Date

Samples

2195 1

Augus Sl

RocK Chip

Cr e 1 ir C1 f

ASSAY or
LORING LABORATORIES LTD

Page II 2

SAMPLE No
Chemical
PPM U308

DS 20 85 3

21 86 9

22 95 9

23 74 7

24 153

25 100

26 227

0 27 153 I
28 120

29 203

30 117

31 112

JL 109

33 53 9

34 65 4

35 47 1

36 49 3

37 34 2

38 514

39 30 6

40 19 0

if 1Hcrcbu crfifu THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

ts Retained one month

P Retained one month
unless specific arrangements
made in advance

v
r s ye



T0 FIRSNUCLEAR CQR I1 Q 1

nillO
mlO O 45 J U trd txg t

EdIlQn 9n A R EH P1 L

File No 2191 1

Date Augu s

Samples ock Chip

n
m n n n nnm

JTN G
lenn
Bar t1y lirC7j e

ASSAY Qr
LORING LABORATORIES LTD

Page II 3

SAMPLE No
Chemical

PPM U308

DS 41 20 0

42 20 2

0

J Ill rrrhn rdifTHAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY tE UPON THE HEREIN OESCRIBEO SAMPLES

Jets Retained one month

Pjj s Relained one month

unless specific arran ements
m de In advance

Y
sseyer



To
L

nESJ NlC 1EAIL 9 R J rI

l2l 0 rJ 9D uJI J r I

Ed9 L

File No 22951 2

Date ovlm er U 1 81

Samples ock C i

Glenn HartlJl 1 i rCl f

ASSAY or
LORING LABORATORIES LTD

Page I 1

SAMPLE No
r

V

Rock Chips

DS 1 01

2 02

3 02

4 02

5 01

6 01

0
7 01

8 01

9 02

10 06

11 08

12 07

13 08

14 08

15 07

16 07

17 07

18 04

19 05

20 06

iJ Jf1crcbu cdif2 THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

ts Retained one month

fA Retained one month

unless specific arranfements
made In advance

j
ksoyer



C
m

LITN G
ennHartly

File No 2 951 2

Date No ernb l 1981

Samples Rock C

p

To
flRST

NUCLEAR CORP LID

12 W 1 0045 111th 5treet

Edmonton
Aillfrta 15K lKY

1 i r C1 fl
t

ASSAY Or
LORING LABORATORIES LTD

SAMPLE No
r
v

DS 2I 06

22 08

23 07

24 08

25 03
I

26 08 I

27 06

10 28 03 I
29 07

I

I 30 03

I 0231

32 04

33 02

34 02

35 02

36 02

37 02

38 02

39 02

40 02

41 02

11 ffl crcbo crtif
oJ

THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE 9Y ME UPON THE HEREIN DESCRIBED SAMPLES

Page II 2

Qcts Retained one month

IT ps Retained one month

unless specific arraneements
made In adrance rc

Assoyer



To lRSLNIJ CLEAR cDRE lTD File No 2Z951 2

Date NQvember 17 1981

Sample s Rock 9h p

1210
lDDA5

111th
Street

EdlDOntQJJ lJD rt a mT5K KL

CrfN Glenn Har
tly lirClf e

ASSAY Or
LORING LABORATORIES LTD

SAMPLE No
r

v

DS 42 03

0

jEj crrhQ crti fJ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page 1 3

Qts Retained one month

u p Retained one month

unless specific arran2ements
made in advance

7

ss yer



h

File No 21839

Date Aug s J9 1

Rock

To EJ ll1Jg E 9 P
1210 10045 111th Street

1 J

Edmonton Alberta T5K IK41 Samples

Orni GJ n Jl r
tJy tiClj

e
q

ASSAY 0

LORING LABORATo RIES LTD I

I

I

110
1

Page I I

SAMPLE No
r r

P205 V

Rock Samples

AB 1 2143 02

AB 2 25 60 02

AB 3 26 98 01

AB 4 25 30 01

AB 5 25 74 02

AB 6 20 03 02

0
AB 7 15 12 02

AB 8 18 84 03

AB 9 9 76 03

AB I0 4 31 03

AB lI 58 02

AB 12 63 02

BA 1 48 01

BA 2 36 01

BA 3 81 01

BA 4 5 24 02

BA 5 2 46 03

BA 6 15 73 02

BA 7 3131 02

BA 8 27 21 02

3J 111crcbl1 crfifg THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN OESCRIBED SAMPLES

ts Retained one month

j Retained one month
unless specific arranfements
m de in advance

V
Assoyer



To ElRST NUCLEAR CQRl LIIL

121Q 1QQt5
7

11ltb St t

f dllo lt n MQJ n J UM

a
l lirCl

e
Y ASSAY or

LORING LABORATORIES

Page II 2

r

P205

11 62

16 79

27

3 45

24 15

24 32

20 70

13 91

2 81

31 14

27 46

98

91

2 08

12 50

14 29

4 91

SAMPLE No

BA 9

GH 166 I

GH I66 2

GH 176 1

GH 176 33

GH I76 3

GH 176 4

OH 226 14

EY 15 6 81 1

EY I5 6 81 2

EY 196 1

EY 226 I

IB 256 31

JB 166 32

JB I66 33

JB I66 34

JB 166 35

JB 176 36

JB 186 37

JB 196 38

JB 196 39

File No 839 1

Date Aug t 1

Samples Roc

1
I

LTD

25 21

13 77

28 08

23 89

iHClcbu crtifu THAT THE ABOVE RESULTS ARE THOSE
I

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Ot5 Retained one month

puds Retained Dne month
unless specific arrani ements

made in advance

r
v

01

01

03

01

01

01

01

01

03

01

02

05

01

01

01

01

01

01

02

01

01

x
Asstlyer



1 ll2 9Jl h1 L J

File No m
9

Dale JlUgl J N

Samples o7

To nRs LJlu MI CQRP JJR

l21Q
J QQ 45 Ju

h
S tJ j J

a
u

Glenn
HarJ

lY lirCl
e

ASSAY 0

LORING LABORATORIES LTD

SAMPLE No
7 7

P205 V

JB I96 40 24 60 02

JB 196 41 24 92 01

JB 196 42 25 48 01

JB 196 43 48 03

JB 206 44 35 02

JB 206 45 30 70 02

JB 226 46 26 94 01

dH 166 1 27 47 02

JH 186 1 7 75 01

JH 206 I 167 Trace

JH 226 I H 17 41 01

JH 226 2 H 19 29 01

JH 226 3 H 30 13 01

JH 226 4 H 27 58 01

JH 226 5 H 28 37 01

JH 226 6 H 30 06 01

JH 226 7 H 27 88 01

JH 226 8 H 5 42 02

JH 226 9 H 29 55 02

J8 116 1 20 48 01

JH I96 1 18 30 02

11 1 ercbJ edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page 1 3

nS Retained one month

PLn Jo Retained one month
unless specific arranfements
made in advance

Assoyer



To F IJ q t IJ CJJ Af C9R 1II

121Q J O O L J HI r
l

Edmonton Alberta T5K lK4
m

File No 21839

Date Augu t 1

Samples Roc

o
1 lirClfJ

ASSAY 0

LORING LABORATORIES LTD

SAMPLE No
r r

P205 v

JS226 1 L 40 02

JS 2262 H 26 48 01

JS226 3 H 27 20 01

MS 1 62 01

SP 4 C 1144 03

SP5C 7 30 02

SP6 C 52 02

OP
7 C 55 02

SP 8 C 35 01

SP 9 C 14 01

MS 2 16 96 01

MS 3 18 38 01

MS 4 6 88 01

MS 5 5 25 01

MS 6 15 87 01

MS 7 189 01

MS 8 38 01

MS 9 23 01

1SIO 5 31 03

HS lI 33 03

RT 206 1 20 01

iI 1 crcbl C edifg THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page II 4

Qts Retained one month

PD ps Retained one month
unless specific arranfements
made in advance yAssayer



To fll
J

H J ql P 1

1210 10045 111th Street
n

Edmonton Alberta T5K lK4
n

o

File No 21839

Date

Samples
Auglg t S J9 l

Rock

iirClfe
c

ASSAY 0

LORING LABORATORIES LTD

Page I 5

SAMPLE No
r r

P205 V

RT 20 6 2 17 02

RT 20 6 3 37 01

RT 20 6 4 62 02

RT 20 6 5 121 02

RT 20 6 6 3 58 03I

RT I56 1 5 12 01

RT 50 I 24 23 01

OT 50 2 144 01

SP I A 10 87 01

SP 2 A 24 67 01

SP 3 A 24 49 01

SP 4 A 28 73 01

SP 1 B 28 95 01

SP 2 B 17 20 01

SP 3 B 28 12 01

SP 4 B 29 91 01

SP 5 B 4 52 02

SP I G 7 30 01

SP 3 G 100 02

I
SP I0 G 12 Trace

SP lI c 24 01

11 1fi err b lJ crtifQ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Rns Retained one month

p pRetained one month
unless specific arran2ements
made in advance

Assoyer



Glenn llaJtl

File No 2 1839

Date Augu t5 l

Rock

I

I

To ulJ Sr N l1h 9RI JJJ

J 7lQ J Q9JL JD r t

Edmonton Alberta T5K lK4 Samples

lirClje

ASSAY r

LORING LABORATORIES LTD

Page II 6

7 r
SAMPLE No

P205 V

SQ 1 16 27 01

SQ 2 17 34 02

SQ 3 10 60 02

SQ 4 25 04 01

SQ 5 13 54 01

0

JJ iHcrchlJ CctfifQ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MAOE BY ME UPON THE HEREIN DESCRIBED SAMPLES

ts Retained one month

Retained one month

unless specific arranfements
made in advance

v I
I

Assryer



a

File No 1 39 1

Dale ugls 8

Samples
Rock

I

I

i

Tp J lRsT J
K
qm J J

h12lQ l QQ 4 n JU
h

tt

Edmonton Alberta T5K lK4
n m

l lirClfe

ASSAY or
LORING LABORATORIES LTD

SAMPLE No
Chemical
PPM U308

Rock Samplesll

AB 1 56 2

AB 2 64 8

AB 3 65 8

AB 4 65 8

AB 5 72 3

AB 6 47 6

OB 7 90 5

AB 8 ISO

AB 9 123

62 4
AB IO

AB ll 8 7

AB I2 6 3

BA 1 5 0

BA 2 4 3

BA 3 5 0

BA 4 19 0

BA 5 21 6

BA 6 44 2

BA 7 83 6

BA 8 49 3

J iHcrebu Ccrfif1 THAT THE ABOVE RESULTS ARE THOSE
rl

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page II r

Ots Retained one month

PiIrji5 Retained one month
unless specific arranfements
made in advance

ft ssoyer



T9 U
T
jl hJAJ r9R YJp

1210 10045 111th Street
u h u 0

Edmonton Alberta T5K lK4

CTN Gle
nn
Jaltl

y

SAMPLE No

BA 9

GH I66 1

GH I66 2

GH 176 I

GH 176 33

GH I76 3

GH I76 4

OH 226 14

EY 15 6 8I l

EY 15 6 81 2

EY I96 1

EY 226 I

1B 256 31

3B 166 32

3B 166 33

3B 166 34

3B I66 35

3B 176 36

3B 186 37

3B I96 38

3B 196 39

ts Retained one month

Ji Retained one month
unless specific arran2 ements

mide in advance

tiClj
Y

ASSAY Qr
LORING LABORATORIES

Page II 2

Chemical

PPM U308

19 3

39 2

3 9

13 3

46 2

52 5

41 9

11 6

15 8

67 1

104

15 6

4 4

11 I

26 3

79 3

12 2

99 6

75 6

84 4

File No 1 39
1

Date August s 1 9 81

Samples R c

LTD

75 0

11 7ficrchn Ccrtifu THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Y
Jssoyer



To K I 5l P
1210 10045 IIIth Street

Edmonton Alberta T5K IK4
n

File No 21 9

Date ugu t

Sa ples 07

O lL
i1 ff t

1Y t it J e

ASSAY r

LORING LABORATORIES lTD

Page II 3

SAMPLE No
Chemical
PPM U308

JB 196 40 78 9

JB 196 41 83 7

JB 196 42 73 2

JB 196 43 7 3

JB 206 44 6 7

JB 206 45 55 3

JB 226 46 113

dll
166 1 52 2

ll I86 1 16 0

JIl 206 1 2 0

JH 226 1 H 18 7

JIl 226 2 H 34 5

JIl 226 3 11 58 6

JIl 226 4 11 518

JIl 226 5 11 54 6

JH 226 6 H 72 3

JH 226 7 11 812

JH 226 8 H 22 6

JH 226 9 H 77 6

JS 1I6 1 58 2

JS 196 I 92 0

JJ 1fjenb edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

R s Relained one month

Retained one month

unless specific arriiln2 ements
made In advance

Asstlyer



To FlllSI
NUCLEAR

CO RI LII

l2LO lO O
5 lJ1th

Hr e

dmQJMm h tQ E J L

ON Glenn Jlanly

File No lS39 1

Date ugu
t

Samples Rock

n

t it wI

ASSAY Or
LORING LABORATORIES LTD

Page II 4

SAMPLE No Chemical

PPM U308

JS 226 1 L 5 6

JS 226 2 H 52 6

JS 226 3 H 66 4

MS I 10

SP 4 C 170

SP 5 C 40 8

SP 6 C 13 0

OP 7 C 8 0

SP 8 C 4 3

SP 9 C 3 0

MS 2 519

MS 3 73 7

MS 4 15 7

MS S 12 7

MS 6 62 5

MS 7 3 3

MS 8 2 7

MS 9 3 3

MS I0 31 6

MS ll 10 3

RT 20 6 1 2 1

I 11 crcb cdifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

aClS Retained one month

ps Retained one month
unless specific arran2 ements

made in advance

fl ssoyer



T9 fJR
J

Nl Il L QK jTI

J nO lQ9 JJHl r I

Edmonton Alberta T5K 1K4

File No 2 18 3Q l

Date Algu t 5 t

Samples R 9c

CtrN G leun l tlY

1 1 irCi
e

ASSAY Or

LORING LABORATORIES LTD

Page II 5

Chemical
SAMPLE No PPM U308

RT 20 6 2 NIL

RT 20 6 3 NIL

RT 20 6 4 6 4

RT 20 6 5 21 0

RT 20 6 6 413

RT 156 1 62 0

RT 50 I 62 3

dT 5O 2 12 7

SP I A 35 0

SP 2 A 64 0

SP 3 A 510

SP 4 A 80 5

SP 1 B 31 5

SP 2 B 42 5

SP 3 B 48 0

SP 4 B 70 0

SP 5 B 19 8

SP 1 C 46 9

SP 3 C 14 7

SP lO C 8 0

SP Il C 6 0

lJ JEictch Ccrtif1 THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

01S
Retained one month

s Retained one month
unless specific arran2emenls
made in advance

Assoyer



n
nu n

File No 218 Q I

Date Augu t 5 I J9 1

Samples Rock

TQ nlST JjJJ I QRf JJR
l UQ J QQ JUrL E

I

1 P t9 E a
m

OTN G n ll l t Y
1 1ircr

e

ASSAY Or
LORING LABORAToRIES LTD

Page II 6

Chemical
SAMPLE No

PPM U308

SQ I 42 5

SQ 2 55 3

SQ 3 32 2

SQ 4 53 9

SQ 5 513

0

11 jflcrcbn Ccrfifg THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Ots
Rebined one month

Retained one month
unless specific arran2 ements

made in advance

9

Assoyer



To
FIRST
NlICIEAR CORE 1TD

1210
lOD45

lllth 5treet

Eclmontont Alberta

Attn Glenn Bartly n

0

File No 21990

Date n August 18 1981

Samples ROCK
Chip

irClj
sJ ASSAY r

LORING LABORATORIES LTD

Page 1

SAMPLE No P

Rock Chip

SR 1 21

2 14
3 17

4 26

5 50

6 57
7 59

0 8 86

9 148

10 1 23
n 74
12 65
13 83

14 32

15 65
16 5 58
17 29 09

18 29 90

19 10 94
20 163
21 38
22 39

23 47

24 37

fflcllhu crtifn THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

ts Retained one month

l r L Retained one month

unless specific arran2ements
made in advance

1
AsslJyer



To FlRST NUGLEAR CORP 1lD

J lQ lOO45 7 l1Jth 9treet

JOinontpll hJR rt

Attn CU
lJIl1rtJ

y

0 1 i c Cl fi

ASSAY Qr
LORING LABORATORIES LTD

File No 21990

Date August 1 981

Samples Rock Chip

Page 2

SAMPLE No
P205

SR 25 51
26 30
27 69
28 52
29 23
30 16
31 24
32 12

33 73
34 63

0 35 47
36 46
37 55
38 46

OT 1 H 41
OT 2 H 16 64
OT 3 H 27 16
OT 4 H 25 06
OT 5 H 15 16

OT6 L 3 69
OT 7 L 100

SH I H 2161
SV 2 L 10 77
SM 3 L 148
TF 226 18 30
AF07 07 1 5 04
AF09 07 1 9 95
GH079 1 39

EY 2606 3 2195

11 ll1crchl C crtifg THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY IE UPON THE HEREIN DESCRIBED SAMPLES

I

ts RetiIIined one month

t Retained one month
unless specifiC arrane ements

made in advance V
Assl1yer



To F1RST NUCLEAR CORP LTD

1210 Q045 111th Strellt

File No

Date

EdmQnt on nAl1 e tm m

m Att1 mGP1J laI t1Y m n

0 1 i r C1 f

It ASSAY or
LORING LABORATORIES LTD

Samples

71990

Augustn18 l981

Rock Chip

Page 3

SAMPLE No
P n

EY027 1 40
EY027 2 24 26
EY027 3 70
EY027 4 14 34

EY 266 1 14 83
IEY 266 2 15 87

EY 296 1 15 63 I
EY 296 1 H 176
J1J 246 1 H 18 81
J1J 246 2 H 23 07

o JH 256 1 2156
JH 266 1 H 10 13
JH 266 2 H 12 43
JH 276 1 H 15 06
JH 296 1 28 47
JH 296 2 4 62
JS 256 1 36
JS 296 1 L 179
JS 296 2 L 3 16

JB 236 47 5 63
JB236 48 9 74
JB236 49 5 96
JB 236 50 63
JB236 51 23 78
JB236 52 38
JB236 53 22 65
JB 236 54 28 49 I

JB236 55 25 78 I
iI 1f erch edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MAOE BY ME UPON THE HEREIN OESCRIBEO SAMPLES

R ts Re13ined one month

FJ Retained one month

unless specific arrilniements

made in advance
9

A oye



omEdmonton Alberta u on u

Attn G1enn
Hartlymm

0

File No 21990

Date AugustJ 8 981 I

I
I

i

To FIRST NUCLEAR CORP LTD

121O 1004 1l1th Street

Samples Rock Chip m

lirCl

ASSAY Qr
LORING LABORATORIES LTD

Page 4

SAMPLE No
P205

JB 236 56 29 95
RT0207 1 29 4

RT 2506 2 27 12

RT 2406 2 12 1

RT 2406 3 14 76
RT 2606 1 20 10

RT 2606 2 20 43
RT 2606 3 68

RT 196 1 103
RT 196 2 50

o RT 226 1 53
RT 2262 44
RT 225 3 10 56
RT 236 1 10 03
RT 236 2 12 59
RT 236 3 3 00

RT 236 4 2162
RT 236 5 27 77
RT 2366 27 16
RT 246 1 126

JJ 1Ti crchu crti fn THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

nts
Retained one month

oS Retained one month
unless specific arranEements
made in advance

A s ye



OAttm G
HARTLy

File No 2045

Date Avgust 2R 19 81

To fm r NJ CIJAR cQ lJD
u

ml W JRQil5 JntI1 J r et

IP OJj TQN ll r t m Samples Rpck

Il
n

y 10

lirCljf
ASSAY Or

LORING LABORATORIES LTD

Page 1

SAMPLE No
P

Rock

JB 1 26

2 84

3 138

0
4 4 79

5 6 66

6 12 30

7 13 76

8 7 18

9 17 74

10 13 91

11 10 36

12 1150

13 34

11 7fhrchu crtifn THAT THE ABOVE RESULTS ARE THOSE
I

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

RPlS Retained one month

FJRetained one month
un Ie55 specific iHriiilnEements
made in advance

J1
Assoyer



Okttn G Rartly
n

File No 7045

Date August O I J9 81

Samples Rock

To FIRST
NlJCLEAR

CDRP LTD

121Q 10045 111th Stre et

QmoutQl A

1 i rCl f J

ASSAY Or
LORING LABORATORIES

I

LTD

Page 2

SAMPLE No
p n

JB 14 37

JB15 36

LFB 76 1 20 05

LFB 76 2 24 89

LFB7 8 1 73

o LFB7 l2 56

LFB 7 8 3 2 75

LFB7 15 1 10 60

AF 2007 81 1 6 40

AF 10 7 1 25 50

EY 16 7 1 1l 85

11 If creb1 CCrrtifQ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY JE UPON THE HEREIN DESCRIBED SAMPLES

nts Retained one month

t tfs Retained one month

unless specific arran2ements
made in advance

r
rfPd J

v

soyer



To flRSI NU
CLEAR

CO LTD

WO
LO 0 45 lUlh SJx eg

EdmQn 91 gp ta I uUSf

File No 2 b 1

Date o e ber I 1981

Samples Rock

OrNO
G

lenn
llaJ t l

I irctjlo l
t ASSAY

LORING LABORATORIES lTD

SAMPLE No
Chemical 7

PPM 0308 P205 V

Rock Samples

HB 7 I 13 3 2 26 025

2 12 4 147 030

3 14 2 105 020

4 5 2 58 015

5 9 7 69 015

6 9 1 55 010

0
7 4 5 35 010

8 4 2 26 0lD

9 2 4 35 0lD

10 3 0 21 010

11 2 1 17 0lD

12 2 1 28 0lD

NR I 63 4 31 08 0lD

NR 2 I 68 0 11 36 0lD

2 76 0 25 46 015

3 77 3 31 53 0lD

4 110 0 27 33 010

T2 I I 58 8 14 12 0lD

2 58 5 30 85 015

3 66 7 21 12 015

iJ 1ficrcbn edifTHIT THE IBOVE RESULTS IRE THOSE

ASSIYS MAOE BY IE UPON THE HEREIN DESCRIBED SAMPLES

Page II 1

Acts Retained one month

ipS Retained one month

unless specific arranzements
made in dvance

I 0D

AUlJyer



on
n nunn

File No p631

Date N y f1b r 1 3 1981

Samples R

To U T j l1LCQBr JJI J

1210 10045 111th Street
hO 1 u U Uh

9Rn l N J

OTN G
lenn
l1ax tlY

tirCljp

ASSA Y

LORING LABORATORIES LTD

Page II 2

SAMPLE No
Chemical r r

PPM U308 P205 V

T2 I 4 54 0 12 16 7
2 010

I

5 64 2 2 7 79 015

T2 2 I 73 1 16

311
010

2 64 9 25 99
24 if

010

3 56 7 30 01 010

4 81 9 27 57 015

T2 3 I 80 5 010

0
2 68 3 27 86 Zi 2 015

3 67 7 25 90 010

4 73 4 29 40 015

5 30 5 7 31 010

6 22 7 5 71 005

T2 4 I 57 4 10

011
005

2 01
2 68 0 2194 010

3 73 3 29 36 0lD

4 40 4 7 43 015

5 8 9 58 005

6 19 6 72 005

7 5 6 37 010

8 16 3 29 010

T2 5 I 52 8 10 50 010

JJ 1L1 crch1 crtifJ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

acts
Retained one month

s Retiained one month

unless specific arranzements
made in advance

r

r4
i

Auoyer



n
n

File No

Date

Samples

22045 1To FIR5r lWCLEAR cORE LTD

12JO
W045

Ulth Street

Edmonton AlbeLta I5K
1K4

November U 19B1

Rock

O TN C Glenn
Har

tly t i rClje
ASSAY Or

LORING LABORATORIES LTD

SAMPLE No
Chemica 1 r

PPM U308 V

Rock Samples

JB I 6 4 Trace

JB 2 13 3 01

JB 3 22 1 01

JB 4 25 1 01

JB 5 34 6 01

JB 6 35 0 01

10
JB 7 23 7 01

JB 8 29 9 02

JB 9 30 3 01

JB 10 37 6 01

JB 11 35 8 02

JB I2 29 2 02

JB I3 3 9 Trace

JB 14 6 7 01

JB 15 112 01

LFB 7 6 1 50 7 01

LFB 7 6 2 60 6 02

LFB 7 8 1 2 1 Trace

LFB 7 8 2 18 6 02

LFB 7 8 3 38 3 03

Jl 1fjcrrbu CcrtifQ THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page II I

ts Retained one month

A Retained one month
unless specific arraneements

made in advance
L

5Slyer



To HRSTNDCLEAR CORE LTD

m1210 mlO O
45

JU
th

str J

Ml9n 91 1 r I 1 I

File No p 31

Dale no

N y m 9B

RockSamples

OIl N
Glenn

lIaCclX

tirClIe

ASSAY Qr
LORING LABORATORIES

1 Au Ile

LTD

SAMPLE No
Chemica 1 7 7

PPM U308 P205 V

T2 5 2 52 6 14 93 010

3 57 6 29 88
3 010

4 78 3 22 08 015

5 7 0 51 010

T3 I I 56 0 8 10 005

2 59 0 14 28 005

3 83 5 13 14 010

0 4 50 5 10 84 010

T3 2 1 54 0 10 80 010

2 66 5 30 98
111 015

3 92 7 27 40 015

4 54 5 9 73 020

z I 25 5 4 06 015

2 29 3 010

3 33 5 10 71 010

4 25 1 8 35 005

5 314 8 91 005

6 67 8 27 22 010

7 67 4 26 17 015

8 7 0 71 015

9 4 4 45 015

3J 1t1rrcb rrti fJ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page II 3

Cfcts Retained one month

Jlps Retained one month
unless specific arran2ements
mOlde in advance 1

hSJyer



To ElR5
LlYJJCLEAR
CQRP lTP

L210 m lOoA5 mUH
h

Jx g

ldroQn 91I 1 n a

File No 22 31

Date November 13 1981

Samples Roc
k

OnN G
leW111ar t y tirClJe

ASSAY or
LORING LABORATORIES LTD

Page II 4

SAMPLE No
Chemical 7 7

PPM U308 PZ05 V

z 10 lD 8 79 015

11 12 3 98 0lD

12 11 5 195 010

010
13 64 1 10 99

14 40 9 7 53 0lD

15 40 0 9 23 0lD

16 79 0 24 11 020

0 17 84 1 22 93 020

18 80 7 29 16 015

19 64 I 020

20 93 6 30 35 020

zz 1 59 0 26 72 015

2 39 0 11 70 0lD

3 70 7 31 07 020

4 56 3 30 74 015

5 60 3 19 67 015

1f1crcbn crfif THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY OlE UPON THE HEREIN DESCRIBED SAMPLES

nets Retained one month

r rps Retained one month
unless specific arrane ements

made in advance
AUZlyer



To F lRsr
NUCbEAR coRP LTD

l11DT LODA5 LUth
Street

Edmonton Alber
ta

J 5 K 1Ktm File
No 24045 1

Date ov mbeE 7 98

Samples o k

Cl T1l Glenn HartlY U4 f
v

ASSAY or
LORING LABORATORIES LTD

Page II 2

SAMPLE No
Chemical 7

PPM U308 V

LFB 7 15 1 38 3 01

AF 20 07 8I 1 136 0 07

AF 10 7 1 43 6 02

EY 16 7 1 103 0 02

0

jl1crcbu CcrtifQ THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY IE UPON THE HEREIN DESCRIBED SAMPLES

acts
Retained one month

s Retained one month

unless specific arranfements
made in advance

v cg
A soyer



To FIESLll U CJ
AR

CQJ kn

u 1D lOO 4i UJU t J

9 IJl qn9IlJ b1R E r

File No L

Date E 81

Samples ulp

OTNC Glenn nar tly
1 iiClfe

ty ASSAY 0

LORING LABORATORIES LTD

SAMPLE No
r

P205

Re Checks

File II 21839

o
JH 226 8 H 5 23

FiIe II 22205

STS 6 4 21

LT 2 9 35

LT 5 6 76

LT 6 6 05

I

J 1 crcb edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIDED SAMPLES

ts Retained one month

A Retained one month

unless specific arran2ements
made in advance

f
A oyer



To
n JdRSI w JJ ARrQJlR lm

12 10 mJO O L JJJJb r
1

r PlllQPR hJ J g I lU5L
0

n nu
n u

ONO mGlenn
Rart lY

File No

Date

Samples

l2307

O ctob r I 981

Rod hil

1 i rC1 f
t

ASSAY Qr
LORING LABORATORIES LTD

SAMPLE No r
P20S

I
CORRECTED I

0 Rock Chip

P 72 16 06

JJ 111 cn h2 crtif2 THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MAOE BY ME UPON THE HEREIN OESCRIBED SAMPLES

acts Retained one month

aps Ref ined one month
unless specific arranE ements
made in advance

1 J

tv j

Asseyer

c l



OTN Glenn Hal tl1

File No 2l 90 2

Date N v er 7 81

Samples o k Chi

To FIRSI NUcU AR CORP Lm

l21Q
lO QA

JWh
g J

QJll mJ9n J b lS i

1 i r Cl f

ASSAY Qr
LORING LABORATORIES LTD

SAMPLE No
Chemical 7

PPM U308 V

Rock Chips

SR I 5 4 Trace

2 3 2 01

3 4 8 01

4 4 4 01

5 3 2 01

6 5 7 01

0 7 3 2 Trace

8 2 2 Trace

9 8 3 01

10 4 8 01

II 3 2 Trace

12 2 3 01

13 3 3 01

14 3 0 01

15 5 0 01

16 18 7 01

17 52 5 01

18 55 8 01

19 33 0 01

20 9 0 02

jIjcl chJ cdifTHAT THo ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page 1 I

Ot5
Retained one month

s Retained one month

unlss specific arran2ements
made in advance

S 9
Asseyer



OTTN Glenn Hartl

File No 2199q 2

Date overnb rJ l

Samples R c

hiP

To HRST liJ i j Al RR J J

l2lQ O OAJ UJ J
h

X t

J d2 J n A J

1 i r C1 fe
t

ASSAY r

LORING LABORATORIES LTD

SAMPLE No
Chemical 7

PPH U308 V

SR 21 7 7 01

22 7 7 01

23 6 0 01

24 5 3 01

25 8 0 01

26 5 0 01

27 6 7 01

0 28 5 7 02

29 5 3 02

30 5 0 01

31 6 5 01

32 5 7 01

33 9 7 03

34 10 3 02

35 110 03

36 13 0 03

37 9 7 03

38 10 0 03

OT I H 17 Trace

OT 2 H 32 8 01

OT 3 H f6 b
01

4 i lCrr 11 edifTHAT THE ABOVE RESULTS ARE THOSE
I

ASSAYS P AOE BY E UPON THE HEREIN OESCRIBEO SAMPLES

Page II 2

I

V
Cacts

Retained one month

s Retained one month
unless specific arran2ements

mldc in advance
sseyer



n n n

File No 1990 2

Dat Nove b r

Rock Chip

17 1981
H

To FlRSJ NU CJII C 9J3g HD

121 Q J QO L JJJt r
1

Edmonton Alberta T5K lK4
J Samples

OTN G1enn HartLy
lirCl

e
t

ASSAY Or
LORING LABORATORIES LTD

Page II 3

Chemlcal I
SAMPLE No PPM U308 V

OT 4 H 50 2 01

OT 5 H 39 5 02

OT 6 L 17 0 02

OT 7 L 7 9 01

SM I H 129 0 01

SM 2 L 31 4 01

SM 3 L 4 5 01

o
TF 226 48 8 01

I AF 07 07 1 231 0 08

AF 09 07 1 400 0 07

GH 079 1 14 5 01

EY 26 06 3 74 8 01

EY 027 1 4 3 03

EY 027 2 58 8 01

EY 027 3 18 0 05

EY 027 4 42 7 01

EY 266 1 45 7 01

EY 266 2 46 8 01

EY 296 1 47 5 01

EY 296 1 H 16 7 01

JH 246 1 H 56 1 01

1J 10ercbg edifTHAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY IE UPON THE HEREIN DESCRIBED SAh PLES

Octs Retained one month

s Retained one month
unless specific arranzements
made in 2dvance

Asse er



To nRSTN ucLEAR COR LTo

1210
1 O

OA5
mUlJ

h
Stx g

Ed@m9D h p en I

File No 1 9 9

Date Nov em J7 J981

Samples Rock C ip

QTN c1enn Hart1y lirClje
t ASSAY Or

LORING LABORATORIES LTD

SAMPLE No Chemical 7

PPM U308 V

JH 246 2 H 83 1 01

JH 256 1 71 9 01

JH 266 1 H 32 3 01

JH 266 2 H 26 8 01

JH 276 1 H 112 0 01

JH 296 1 84 9 01

JH 296 2 25 1 01

o J5 256 1 2 4 02

JS 296 1 L 10 0 03

JS 296 2 L 50 9 01

JB 236 47 7 5 01

JB 236 48 10 7 01

JB 236 49 7 7 01

JB 236 50 5 0 02

JB 236 51 63 7 02

JB 236 52 110 02

JB 236 53 70 4 02

JB 236 54 55 2 01

JB 236 55 47 1 01

JB 236 56 64 4 01

RT 0207 1

1J 9Qr8 1
01

i i1erc Jl1 ertify THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY IE UPON THE HEREIN DESCRIBED SAMPLES

Page 1 4

Qcts Rel2med one month

ps Retained one month
unless specific arrani ements
made in advance

Assoyer



OTN Glenn
llartly

File No 2 1 902

Date o ro U 81

Samples R ck i

I

I

To ELRS NllCLEA L Qp IIP

121Q 10Qt5 nJu
th

S tJ t 2

qlll9lt9
1 g I

lirCljl
ASSAY Or

LORING LABORATORIES LTD

Page II 5

SAMPLE No
Chemical i

PPM U308 V

RT 2506 2 48 5 01

RT 2406 2 178 0 06

RT 2406 3 39 4 01

RT 2606 1 317 01

RT 2606 2 126 0 02

RT 2606 3 8 8 03

I
RT 196 1 112 01

ORT 196 2 6 7 02 I
RT 226 1 115 02

RT 226 2 4 2 02

RT 225 3 28 1 01

RT 236 1 31 1 01

RT 236 2 203 0 02

RT 236 3 12 4 01

RT 236 4 62 1 01

RT 236 5 55 0 01

RT 236 6 49 2 01

RT 246 1 9 7 03

1 ihercbu trtifg THAT THE ABOVE R ESUL TS ARE THOSE
1

ASSAYS MADE BY ME UPDN THE HEREIN DESCRIBED SAMPLES

nts Retained one month

Pt ps Retained one month
unless specific arranzements
mdde III advance

l
0 U

Asso er



ON muGl T
lJ j

rt1
y

File No 2 205

Date pept mb U 19 1

Samples o h p

T0 Ir
T

Il J T

1210 10045 111th Street
J

Edmonton Alberta T5K lK4

1i rClje
ASSAY Or

LORING LABORATORIES LTD

Page II 1

SAMPLE No

Rock Chips

RAM A I

A 2

A 3

A 4

A S

A 6

o
RAM BOo 1

BOo 2

BOo 3

BOo 4

Boo 5

Boo 6

BOo 7

BOo 8

BOo 9

B I0

B ll

7

P205

B 12

srs 1

2

12 66

17 85

18 70

22 60

17 32

20 79

23 28

27 58

19 16

24 10

26 43

17 26

7 85

2 42

2 22

182

175

0 23

2 89

8 88

1J jfiClCbl1 crtifu THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

ls Retained one month

1 Retained one month
unless specific arranfements
made in advance

f
d 2l

Asseyer



GIN G1enn Hart y

File No 22205

Dale Sept r 981

Samples Roc h

To F utsr lll C A ORl Jl

1210 lQQ A JJ iJ r e tl

Edl1O l tQn lJRga J L

lirC1
e

ASSAY Or
LORING LABORATORIES LTD

Page II 2

SAMPLE No
r

PZ05

STS 3 13 46

4 26 74

5 28 06

6 4 19

7 16 54

8 20 79

9 3 24

0
10 3 60

11 2 98

LT 1 12 20

2 9 51

3 11 10

4 12 30

5 6 61

6 6 14

7 23 55

8 25 87

9 13 39

10 16 15

11 3 98

12 0 31

iJ 1 elLb 11 ertify THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY E UPON THE HEREIN DESCRIBED SAMPLES

ts Retained one month

J Retained one month
unless specific arranzements
made in advance

pf
rBC

Asslyej



u
u

File No z 2

Date e em 9 1

Samples
Roc Ch

To u W J tlClfA LC9 I lm

J LQ 199 Ju
n

F tt

uJ mqI p1
n 1 a

h S

OTN G1enn
JJllX

ly 1 i rClj
e

ASSAY Or

LORING LABORATORIES LTD

SAMPLE No
r

P205

LT 13 172

HE 1 5 73

2 10 14

3 16 61

4 29 22

5 28 06

6 2 22

o
SCI 1 0 85

2 32 30

3 0 66

4 0 90

5 0 58

6 0 61

7 0 65

8 0 69

STN 1 27 96

2 26 76

3 25 76

4 10 02

5 20 86

6 16 49

iI 7f1el cbu cdif1 THAT THE ABOVE RESULTS ARE THDSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page II 3

RMs Retained one month

PvRetained one month

unless specific arran2 ements

made in advance

v
tdv

T
Asseyer



OTN Glenn
Har

tly

F lie No 22205

Date Sept embr J5 1981
V

Samples Rpck C
P

To mFlI3 Sr N lJAJl QRP 1AP

1 O tP9J Jn L l t

r hI9It l J Il 1 JI5

lirClj
ASSAY Or

LORING LABORATORIES LTD

Page II 4

SAMPLE No
r

P205

STN 7 2 19

8 0 56

AKA 1 106

PH 247 1 15 58

0

1J j ercbU edify THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Ots
Retained one month

r1 Retained one month
unless specific arranEements
made in advance

k 9

d d
r

ssoyer



To ElRSLNUCLEAR CQRP LIO

1210 lQO 5 JJHIL r t

EdIl Q1 9 J n I K I5L

File No 22 05 1

Date ovemb U l
Samples ock

OrN G1enn Hall
1y tirClj

t
ASSAY Or

LORING LABORATORIES LTD

Page II 1

SAMPLE No
Chemical
PPM U308

7

V

Rock Chips

o

RAM A 1

A 2

A 3

A 4

A 5

A 6

RAH B 1

BOo 2

BOo 3

B 4

Boo 5

BOo 6

Boo 7

BOo 8

BOo 9

B 10

B ll

B 12

STS 1

2

35 3

61 3

55 3

53 0

46 7

55 0

64 3

58 7

47 0

53 0

55 7

414

35 3

12 7

7 7

9 3

10 7

4 7

01

02

02

02

01

02

01

01

02

01

01

01

04

03

03

02

02

01

20 7 Trace

34 6 01

1J 711 erchu rrtifu THAT THE ABOVE RESULTS ARE THOSE
1

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Cfts
Retained one month

ps Retained one month
unless specific arran2ements
made in advance

AssfI er



n
h

File No 22405 1

Date Npvcm er 17 981

Samples Rock Chip

To ElR5TJSUCLEAR CORP JTP

1210 10QA5
UJ

h SJ g

JPlllQn 9D pEt I J L

Q IN Glenn Hartly 1 it Cl
e

ASSAY or
LORING LABORATORIES LTD

Page II 2

SAMPLE No
Chemical 7

PPM m08 V

STS 3 26 8 01

4 58 7 01

5 82 2 01

6 210 01

7 53 1 02

8 90 3 02

9 210 03

0
10 710 03 I
11 15 8 03

LT 1 25 0 01

2 59 9 02

3 39 6 02

4 25 0 01

5 22 0 02

6 26 7 01

7 55 8 02

8 66 9 01

9 412 02

10 40 9 02

11 20 6 01

12 2 7 01

1G crcbn crtifg THAT THE ABOVE RESULTS ARE THOSE

ASSAYS MADE BY E UPDN THE HEREIN DESCRIBED SAMPLES

nlS Retained one month

tpS Retained one month
unless speCific arrangements
made in advance

1
ASSll er



To ElRSTNUCLEAR CORP LrD

121Q ulDO 5
lUth

StJ et

EdwontQJ I X I uI U L

File No

Date

Samples

222051

November 17 981J
to

tock C p

O rN GJenn
Hartl

y lirCl
e

ASSAY Or
LORING LABORATORIES LTD

SAMPLE No
Chemical r

PPM m08 V

LT 13 21 2 01

WE 1 20 6 01

2 29 3 01

3 30 0 01

4 58 1 01

5 63 3 02

6 9 1 02

0 SCI 1 6 7 01

2 60 2 02

3 6 7 02 I
4 10 3 02

5 8 5 02

6 7 6 02

7 15 0 02

8 11 0 02

STN 1 63 1 01

2 60 1 01

3 59 3 01

4 27 8 02

5 50 0 02

6 49 0 02

iJ jcrchu rrtify THAT THE ABOVE RESULTS ARE THOSE
r

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page 1 3

0s Retained one month

hrJs Retained one month
unless specific arranEements
made in advance

J ssoyer



a

File No 22 051

Date Novell er 1J 2 1

Samples R c p

To HRST NllLJ
AR

PRP JJ P

1ZHJQQ U Lgg

Edmonton Alberta T5K lK41 on

11tilj
J

ASSAY or
LORING LABORATORIES LTD

SAMPLE
Chemical i

No PPM U308 V

STN 7 27 8 02

8 13 3 01

AKA 1 13 0 01

PH 247 1 49 6 01

0

lJ Jl1crchll ertify THAT THE ABOVE RESULTS ARE THDSE

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES

Page I 4

Octs Retained one month

purGs Retained one month
unless specific arranfements
made in advance

j
Assyer



o

APPENDIX III

o

o
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0

o

REPORT ON THE CAR BORNE SURVEY

J GARDNER

CAB CLAIM GROUP

JUNE 1981

o



o

Instruments

Hewitt Packard Chart Records 12 V source

Exploranium GR 410 Spectrometer

NaI 110 Crystal in back seat of Jimmy

Settings

Chart Recorder Range Voltage 0 1 mv

Charter Speed 30 see em

Range Multiplier 4

Mode Total Count Spectrum

Sample Period 1 sec

Vehicle Speed

The vehicle was run at 30 km hr However conditions of

the road etc caused variations on particular runs along uphill side

of road towards outcrops

Ori enta ti on

Orientation was achieved by means of an air photograph

1 18 000 scale Prevelant topgraphic features were recorded on both

the air photograph and the chart recorder paper by means of a fiducal

mark The survey incorporated the use of fiducals 1 287 inclusive

Determination of Background

Backgrounds are split into four groups pending the quality

of background radiation These are

o
1



Range em above base

0
Red 3 5 00

Orange 3 0 3 49

Green 2 50 2 99

Black 0 2 49

The median line was consistently drawn on the chart to qualify the

o

amount of background radiation For example
1 l jl

L1J

i t r
I

1 j il l i JJ Ii H J 1 L

I
I H 0 i i

r tI JI Y1
n

0 c 1 l l 11 ji 110 1

i ci i
c i f 1 4 c J i

l 1 j i j T uu k6

0 i j3ZlU 1 L p J i

II I 1 l h I F t 1

tt
li r 0 I 1 ir Ltf i Ii 1 lIj M t j It T t

l I j
I y

I n

1 u
tolr 11 A r l z 1lT 0

f
I I 110I J o1 fil r IV r r J

tH 2 1 U
r1 ti

r nE H 1
n

l

i
1

U Fl
4

1 7 3 i r

CCC0CC
HEWLETT7PACKARD 9260 0278

The background was then plotted as road traverses onto a

number of 1 18 000 mYlar overlays

Anomalies

Where major inflections occurred in the background radiation

these were designated anomalies These were subsequently divided into

four groupings based on the number of em they stood above the background

These were

o 2



Range cms above bacKground

0
Red 1 25 00

Orange 1 0 1 249

Green 0 75 0 99

Black 0 5 0 749

Since these tended to be geographically and geologicallY

isolated they were illustrated on the mylar overlay as colored dots

Inflections ranging 0 01 0 49 cms above the background were regarded

as being within the background range of statistical variation and were

therefore dealt with as a background

o
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h f I1 cx ll r tE it EI

I i ii
om I

H I171
l

r r rj r tti t SJ
S Iii2 li 0 S l i rL

i

qrl J

ll

t
I E 1 E

e Ie nh l t 1 1 01
r

J

i

ill
J 1 c I r I J I i rkli

h

l
l f i l

I
rL I J JIij W

ifIt Ir 4
1l f

lr

1 J 1 oii Y 11 L in
T

f t t 2 de
I nl r co j 1

TT j O
co

iOc r
L

1 t l l

HEV

Calibration

The gain monitor was rigidly controlled and battery tests were

frequently monitored to ensure a properly functioning system

In addition to this the system had to constantly be calibrated

so that data woulu be useable on a day to day basis This was accomplished

o

3



o

o

o

by traversing a known anomaly and recording the adioactive signature at

the start of each day This anoma y bcEUrred at kilometer 73 and took

the form of a double green anomaly superimposed on a green background

This was then compared with a signature recorded on the first day and

the calibration adjusted respectively by means of a control on the graph

recorder

For reference to standard consult carborne roll June 3rd

Fiducal 12 the double anomalie is due to intercalated shales

Dr possible tectonic deformation

Shown below is the calibration traverse

Also to ensure calibration the unit was tested outside the

office tent every morning so that the pen gave a signature of 2 0 cm

Comments are frequently found on the graphs to ensure easy interpretation

as well as kilometre posts where applicable
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REPORT ON THE AIRBORNE SURVEY

J BROPHY

CAB CLAIM GROUP

o
JUNE 1981

o



o
Instruments

Hewitt Packard Chart Recorder

Exploranium GR 410 Spectrometer

NaI 110 Crystal

This instrument was mounted in the rear of a Bell 206

Helicopter

Settings

Chart Recorder Voltage 0 1 mv

Chart Speed 30 sec cm

Range Multiplier 4

Mode Total Count

o Sample Period 1 sec

Speed

The helicopter ground speed was approximately 25 km

15 20 mph however this varied with changes in topography winds

etc

Survey Height

The survey was conducted at tree top level of approximately

22 meters 75 feet Navigation control was accomplished by the use

of a compilation of topographic and geological information

o



o
Calibration

The instrument w talib at d using a trial and error

approach over a model of known response

Determination of Background

Background values were considered to be the average

value measured through time These values were ca tagori zed as

Range in cm

BackgrDund Deflection above Base

Red 3 5 or more

Orange 3 3 49

Green 2 5 2 99

Black 0 2 49

o Anomalies

Major spike like deflections that occurred in excess of

a perceived background level were designated as anomalies These

were subsequently divided into four classes based upon their relative

variance from the perceived norm

The four classes were

Red

cm Deflection above Background

1 25 or more

Orange

Green

Black

1 1 249

75 99

5 749
I
J

The results including location of flight survey traverses
I

I

o
are shown on the accompanying map

I
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REPORT ON THE MAGNETOMETER SURVEY

J SLATER J HOOPER

ZIP CLAIM GROUP

OCTOBER 1981

o



o MAGNETOMETER REPORT FOR THt ZIP CLAIMS

A magnetometer survey was conducted from October 14

to 16 1981 on the Zip claim group near Fernie in Souther B C

The work was done by J Slater and J Hooper on a grid established

during the 1981 field season

A Model G8l6 825 Portable Proton Magnetometer was used

for the survey with the sensor carried on a 2 2 meter staff for

1 gamma accuracy Readings were taken at 50 meter intervals on

the baseline and crosslines resulting in a total of 261 readings

Each reading was taken at least twice to check its validity

A recDrding base station positioned on the SW corner of

the grid was used to correct for diurnal magnetic time variations

Corrections for time variations ranged from 0 to 50 gammas with an

average of 10 gammas per reading

The corrected values are plotted on the grid map and

contoured at 100 gamma intervals Map 7 The 58300 gamma contour

line appears to coincide clQsely with the previously mapped intrusive

contact Areas of knDwn phosphate lie within the 58200 58300 gamma

range and have little magnetic expression The two profiles of the

data show there is a slight drop and then a sharp increase when the

intrusive contact is crossed The contrast is not as prominent along

the southern edge of the contact possibly because the sill is dipping

gently in this direction

o

o
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o
RARE EARTHS

Relative Abundance

These elements are seldom concentrated to any

degree in nature although they are typically associated

with alkalic intrusives placer beach sands and phosphatic

sedimentary rocks and uranium ores

Canadian production has been derived from the

Elliot Lake uranium deposit that averages 11 U308 and

570 ppm rare earth oxides Canadian production ceased in

1978 due to escallating production costs

o Canadian Industry

In 1979 Sherritt Gordon Mines Ltd completed a

cobalt samarium production facility at Fort Saskatchewan

Alberta Sherritt has been involved in an extensive research

program to improve the cobalt rare earth technology for some

time

Consumption and Uses

Since 1979 Yittrium has been used in the automotive

industry in exhaust gas sensors and purification systems Uses

also include metalluryical industry optical polish television

tubes catalysis for petroleum refining refractory ceramics

o



o
The latest developments include uses in fluorescent lighting

data storage and hydrogen sponge alloys Yittrium has also

been receiving some attention as a nuclear reactor component

and in heat exchanges Canadian production for 1977 was 30 000

kilograms world production for 1978 was approximately 40 000

kilograms

Prices

The world price Yittrium is 40 00 per pound Other

rare earths vary from 6 Lanthanum to 900 Europium per

pound

o

o


