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SUMMARY:

During the month of June, 1970, National Nickel
sent a field crew onto their permit areas (Quartz Mineral
Permit Nos. 82, 83, 84 and 85) situated in northeastern
Alberta.

A total of six radiometric, ratio anomalies were
covered on the ground based on a previous airborne radiometric
survey.

A reconnaisance total heavy metal soil survey was
conducted in conjunction with the survey.

This report outlines the equipment, procedure and
results of the ground work.

HISTORY AND PREVIOUS WORK:

In December, 1968, National Nickel Ltd. of Calgary
filed Quartz Mineral Permits 82 - 85 inclusive with the Govern-
ment of Alberta covering an area of approximately 200, 000 acres.
In May, 1969, Bow Valley Industries of Calgary took an option to
earn a 50% interest in the property. Bow Valley had an airborne
radiometric survey conducted on the property by Geo-X Survey
of Vancouver, B. C. during September, 1969. In addition, a

photogeologic and magnetic evaluation was made based on govern-




A

ment data available. In December, 1969, Bow Valley relin-
quished its interest in the property. In February, 1970, Pioneer
Exploration of Calgary was assigned a 50% interest in the pro-

perty.

LOCATION AND ACCESSIBILITY:

The property is located in northeastern Alberta,
south of Lake Athabasca and bordering the Province of Sask-
atchewan, (See Figure 1).

Access to the propertvaa.s by fixed wing aircraft
based at Ft. Chipewyan and Uranium City. During the course of
the survey,. the base camp was moved three times.

RADIOMETRIC AND GEOCHEMICAL EQUIPMENT:

Two McPhar TV -3A portable scintillometers were
used in the ground follow-up (See appendix for specifications).

The model TV-3A is a four threshold scintillometer
which permits discrimination between the radioactive sources,
potassium, uranium and thorium. Readings are taken from a
capacitor discharge time-averaging meter system.

The instrument also has an integral ratio indicator
which may be used to indicate approximate ratios of uranium to
thorium in a high yield sample. A speaker is mounted on the

instrument and adjustable audio output is tied in with each thres-

hold in use.




GEO-CHEM:

Field analyses for metals were done on location.
The rapid and accurate Bloom colorimetric test for heavy
metals in sediments was used on all traverses. This test pro-
vides a roughly quantitative test for copper, lead, zinc, nickel,
silver and tin and is sensitive to less than one part per million.
This test samples for all of these collectively but can be made
specific for some metals.

As a supplement to the Bloom test, the biquinoline
test for copper was also used, but less extensively. This test
is specific for copper and can rapidly determine, via colori-
metric matching, trace amounts of copper to 3 part per million.
GEOLOGY:

The permit area has been mapped as being underlain
by the Athabasca Sandstone of Pre-Cambrian Age (Proterozoic).
Much of the permit area is covered by recent glacial-fluvial
features and muskeg. Only one area of outcropping was found as
a result of ground and aerial reconnaisance (See Figure 2). The
outcropping consisted of red massive coarse grained (micaceous)

sandstone.



FIELD PROCEDURE:

Three fly-in camps were established in the permit
area during the course of the survey. The camps were situated
on lakes located near the areas of interest. A total of six radio-
metric ratio anomalies were covered (A-F inclusive, See Figure
2). The anomalies were plotted on air photos and a traverse
made on foot. An alternate route was generally used on return
traverse. All terrain vehicles were used on water and over
muskeg. During the course of the traverse, periodic readings
covering all four thresholds were recorded. A continuous moni-
toring of at;dio counts on ura.niumjthorium threshold was conducted
throughout the traverse. Periodic soil samples were taken in
conjunction with radiometric readings. Additional radiometric
coverage was conducted over boulder .tra.ins, outcrop and anomalous |
topographic features. Two parties, consisting of geologist and
assistant, operated separately in covering the indicated areas.

DISCUSSION OF SURVEY AND RESULTS:

The results of the airborne radiometric survey over
the permit area did not indicate any measurements of total gamma

ray counts of sufficient magnitude to be considered anomalous.

The total intensity of radiation may be low, however,




due to limited outcropping or proximity of narrow areas of
potential economic interest to flight lines.

A recent report by the Geologic Society of Canada
based on airborne gamma spectrometry work indicated that
uraﬁium/thorium ratios can be useful in pinpointing potential
uranium sources. It was therefore decided that the uranium
to thorium ratio map of the permit area would be used as a basis
for delimiting potentially anomalous areas. If the U/Th ratio
exceeded twice the average, this was designated as being anomalous.
A total of six ratio anomalies were covered on the ground. Figures
3 through 8 represent profiles of radiation and total heavy metal
content covering airborne anomalies ""A'" through "F' respectfully.
For clarity and as a compromise between range and c&tail, the
vertical scales on the profiles vary as indicated.

Ground readings having a minimum magnitude of
over twice background would have been designated as anomalous.
Nowhere did uranium/thorium measurements in the airborne
anomalous areas exceed twice background. Outcropping was
lacking in all of the anomalous areas which were situated at or
near topographic highs.

No explanation for the airborne anomalies could be
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determined, however, these anomalies were not caused by any
ground concentration of a uranium source.

\‘ The soil tests for total heavy metals also plotted
E along with radiometric profiles did not indicate any potential
areas of interest.

CONCLUSION:

The ground follow-up of airborne radiometrics failed

to indicate any concentrations of uranium.

No further work is warranted on these permit areas.

Respectfully submitted,

ugene Meyers,” B. Sc. Geol.

Peter Paulson, B. Sc. Gpys.




REFERENCES CITED

Darney, A. G., Grasty, R. L., Charbonneau, B. W.

1969 Highlits of G. S. C. Airborne Gamma

- Spectrometry in 1969, Thirty Eight Annual

Prospector and Developers Assoc.

Fahrig, W. F. The Geology of the Athabasca Formation,

Geol. Surv., Canada, Bull 68.



ﬂntﬁr-!_:nrvu l:uil?\ in ParTe Frr 1Tetlion Haaw

19 67002k

'2 [TeTals

1

focdet

4y

1omg

BN <y

kG| |
l‘, IR 4
/ o ! I
; : |4
s !-L|.|.|._L
I i LFY| L 7 § |
I } l ! 0 00 L | !
1 t 1 ! 1 bt
' . | | ! !
R ) | |

RN 7% PSP Y PR

»
L
L)
Ly 3 m e | 1
W | M “.“ 1 @_ \ ”4 r
Y e 0 1 1 1 | Lt 1 T T
. 14 b """ﬁ i | 14 Jt ,_-.-_ ‘_..A,. ! + |
D W hw_n 4 B R ARG AR - ”n- .:. a — mw A :
i H - W RN 0 ANRERe Buk Eain
” « anagdhaah PN EHEEEEE
} ! ' = | / I L "
! . T ‘ e N
” D.-f.- Jurgn bty ;ra ! H. -1 V Jil
5 T | WERE GRENE H
H | | a5 i "v\\ﬁ .
_ G 0 ey e 2 * +
ama RN ! F : 8 na e
| e el R | “ fEpauafid &1 A5

e o

ﬂnom-]y

o

BN

Yo

| |
V 1 o -
- -ah 1l A u 2 10 (MG e oo i M b A :
) & |
[ s ; ;
| | !
| - + - - —tm -
AN ! . ) | H h-t 1t
nﬂ } i " | | $ |~ A 1
n 1 | A ! | Y DA S "
| ] { |
u | 39 1 (I 4 R O DL L1 |
4 Wl 18 e : .
L - oy 4 oy | v 4 + e
i @ .-17 1 w., | L : MW & L
W m 4 1.1 i R i ! FER
[
uw 3 felt [ R I ETE L ]
W okt Iy R I !
[ q Il f i _ .:,._ ﬁ
il -t I =t i fcdeng { i bt } . |-
= ﬂ.ll.‘ = Ty ™ 1 T " T 1 | T T
© | i & L _f. g,.. 1+ !

oo

Toe

, ivels mate

foe

Leoa

: 3 g
3 n

pepaodsy A Mu i 4@

(X1

d

H.&Eluu

log

bl ]

Foo o0
of TesT From CenTre of Ai-borne

aco
DisTance Cia chr]

fige




Gnnﬂral.u.uvi \.w....ularsw a mO._.nﬂ.- Kw_\ \ﬂ..\\fl

T

I RIS ]
SEEEzmENAE S RNEs SR 7 SEEESSERdERSEY RoE T
4 Ll il + J=t l m. HuE : 4,, | .
e trt ERER RO R e
i { ) m - $

Tes

Paspmel v

v

oo
‘e

" Gleaddd

A

of

fchn-.

B

From

T

TesT

of

" .Im-l 4 1 } ”
. q. i
d o
8 q i L4 :
& L= - o b
W 1 =l
w ki ik
g = gEs i ¥
& 1| “
| | [ ._ | _ f
g B P , :
W 1=t + t — t 1
=] ! ey i A : :
u i 4 | - ! e
= T k i i b
! Satiog] . e
==t 1 11
CRLTLTE _
LI : By {4
8 3
. !
4 | ! |
= ! :
41 A .
et ] e 51 9 S i
| I _ }
| |
o
| _ i E [
L 4 e b a9 =

lesg

g

Nll\lt .udw

e
borna

Oi-l Tam.e (M! Fl.f}




Recordedd

Pe» f_“n uTl.'

Counle

dJ:!w-c’eovg

.d ”""'d i ‘,vwauu

- Bl —— T = 4.
L | ' B8 GERUE BESE I 1 v sauyEBEa AR SEg Y | fans L
= | < rrl Cader
| ‘f"T’-“'— : ) it Wnaniem  Tharm -
}—J h: : e T e T = ;
. ' l f: ] i i 5 I -—k_—_: A -i;zf; em isfu,, 1
SEE e E E e BRI
j | 1 | o ] L1 S SRR SRS SuE b T
{5 e e ata 28 UpERS R imeal s + s
= T— 1 1 g s aas ,
oy i HL__,l. ‘{ 4 : ] . -
oo [ I ! TN o] L ¢ b
: ! i ] e /l\\ i |
|- ERSEx pnmasuRdEd HNR), SERENRIN| SENEA Ay HBns R
1400 _‘}_‘“‘ [EEYEREE EREEEEE EEA T ‘5;—?\-74 BN R TN —’i
: M2 SRS AREENNEREL iif : Heh AR i
sassass dsasas tact /-.—. N : :
e e SRR L S s
’ + ’*‘F:_:, Hte 5 T A 7. SR aand Eaaas baas =5
~ e R R e e e e
e e ot ey eci dhees e ass Beae f
S i _’__»’_‘___: s 3 l.
S EmEANAENEE { j B B ans WA
s T Tt 557 paasy

u‘_:“‘ru -

’I'i“IJ A'Lﬁe’ H

Ll

oo

Loe

DIsTc.nCE (ln FccT) ol TesT

Ioe

Frem CenTre

df. Hr.—h,n..

or

Hﬁnm-ly

e EmmESENENEEE FREEE U8 L
| i ol 1 | . 1
2l 1 i e I Y T Gl I ] | A =k
3 I s ; = {3 ) ol 1 8 S .L_r B 14 W B gl T Tl
L i 4 b 1A 15 B 63 R T ol = o I t 1 T =
O L R i 21 L 5 Y L O A 5 EEA NSRS N { T 1 3!
i l SuwE wSEES SRERS ER Y tr S R AN e e e .
S BB BB ENEBmEGS 8780 LA N SEN A ERE e S SRS BuP 4 m RN A RES.Y FEE > b A wff"\\{u—
r T e A EESER oo o8 BEC o o Ll S e s AN anna s n~ = U S REE SRR TAR i e
11 I | 1 | 3 | | 1 I A {
! . ‘




(610026
ﬁ--qc bty T \Q\ak\\!!\.ﬂ. i \u.lu\ s \W\ 7 i MHeo o /Pl r
s od : ) :

Teo

] ] = E1E
f ! + + ‘ﬁt,
e 2RSS ! | | I P

&8 _ - 4!
| e 13 3
+ | s , ‘ “

oo T =neiEii | 1 Z

i [ 1 § o

oo oo

T dlren iy + Thadisges . . | .

g I
| - G B
. ] | Lot L N
i 1 _M‘ m
M‘. 1 _I..l .“ $_“, wim.w.f.“,.,v‘_‘.. =
i gEns s # HE N T
l_*m ,,_M_ 1 - \ T ____»m
iy mE AR ,ﬁ .“../.JI:,..H
At g=asagadaj B\ SEnginanng SRRNApoeEE
~ ! I~1 | . s
- [ B SR [ B R E e |
+
°_..H,.-_ .k_ 1 , L VM._._.....,. A_k./
= o R t [t 13 Tq,Hs.__,k
- EHisabaika - : . B AP 4 B UNERE REREN ARET
| I il 4T LR . ’
I 1 4 e ;,\_\..j_ 2 .L_m.u
i ! | ot i 5 n\/A et
T ol . \1 T
, -t AR i1
. & _,/.,., EA WA
phi . | | .
= g TR T ERE i
] ! g GESgaAREa ] Il,, ] “ |

Frem Canlre .{ an.m-.ly

N
oo oo

Dlhtrﬂﬂct(l!n Fec?’) of TeT

coo

o8

véo

oo o

bamt - f e
i

@

e |
|

| Mt
|

\Jae

8

= s
= < - o,
-

frEpma e dogl ALTENES




- : Visn PR a7 g
Geachamislry Aremaly i Fole 2 \um\ e }\t.n o

] ] | i 3

T EEEY REEES S _A.«A.F.‘..‘T..T.

= T G BT W B - R R s ERgERans

ﬁ_it_nmft“_.tf:_ FEELEH E R e ARgEEswumsd ans

|
S O i 8
-t

l ¥
| , .
i | T
! _ H
- loddd 4 ,A_H x
! N 4 ,~, ;
¢ ¢ :
. pt=l :
I

e

L

3 H :
1 .4 ! ;
=t »,.m 1 =i "
: 3 | f 1
. .._ .m. .ﬂ. 1 i | “ M
FEEE .k .

cow

fow

58 om0 O

4 __T_-.,A,‘;
—
I

1
1
L HEEE e
[ i I 9 L T
Tl . HHH .
. - ﬁ 7;.
A T EEBE NS
,M “ﬂAH ] ) _ w M%. ‘”qg | “
Aoy 1 ..H,.V. 1 | ,ﬂ_ﬂ \.r. +l,
ﬁ - T
s una s RER H :: HH :
N ..A 4 4 - _-HV_,_” w
i T P R
- H v-
! i .w

-
-]

T S nESEN Ewuww smunnwenEs An= o unnED FRASS RRuas & ey aesus aguss SHES
SEEARERASE H, Clald e TIREL . B e ,
: = i SN AR A RS R H gasanning s

Ferasm T enlve

_il_ 8 A
. o0

=
R
e

nam&l._.
i

cee

¢

[
B
i s

|

|

{
beil '
—

200

.,, 4 _# _-,L.ﬂ;z-w-: o

-

E

m | {
AFI... e e ——————— 1 _—

“ e
‘ e —— - - i - o 5 —y
_ _ .- gt s
| | | R R and AR aaatn dmuy
el e L B F VR R

20 A

ttee

o

13ee
@00
-
\

.wlu\‘l..i...-m\_ .:...t.hL_ ..ch\ -u::nu

[Qﬂ'm‘.t’f

AFirborne

of

s t.) of T'lT

Free

(K 1

Dl.lf‘nnl




: Mo K eavy [Telals
hqhh\.ﬂa}:.._ w..u. \baha\.?\u‘ Lo \Ntﬂw. k\ \.N?\WQ\. S W- —&Soo@@

s ® o

g T
S el SRR E A +H
1 70 B e R L I it
U1 ! 150 5, 1 ¢ g
NET R

: i ; ! : + T
I S ‘ ot U | : » THE — .A..,,Wf

ko] f - S fo= L Ropint . ‘ — _ R ..

ot ) 18 1 : , | L L4ty & o .

. : I | P e t

: ] ! A g —t $—+ 4 R O e e AN | 1 I
i T A g B 1 s R i
1 i

- — | ! 1
{ 4 o ' t &1l i1
1.4 HI S S = bdegea J- ' ¥ (| “_,m I GO R IR GRS S
TT] e ummm nR : FEE BE s _
' { it : 1 |

lrog

e

‘f”'

d
]
T

T
&
Haamf’

-~
B
oo

-t

r

;"4

. o

o E
: B
woo F0O°

QR

+ b

o0

Rt # PRRPP PSP =8 o 0" PR

Bo00

GeveHem
=
aF ﬁ"-éar—n.

e
C."F,.‘

"I'OM—

F
|
|
|
|

a0

o

“eo

P
Y
rh 3 ERERE SNEND 8 EE
o 0 0 B RS JBEN f'.:f—;t:‘:. W R R 15
S5
J_.
i e WS

—

Coo

25

Poo

PhsTe nca Cl’n F--.r) of TesT

toeoe Qoo

L AT

L+H

Fma L e S
A (S i el ) EUL B0 N RS S 12 ; m :

I
|
!
£rai 5
|
l
o o
\
|
1
i
f'. “-, - B |
‘ l, Sim B A R
T
e
;
i
L

liveo

s L]

\R-.v\.ll‘U&W\ .UL.]...\.hn\ 1._0“\ hkrn].uu




ok A PPENDIX

. SECTION 2

SPECIFICATIONS
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THRESHOLD POSITIONS
Rate Meter

Tp at 0.2 Mev. - measures total count across the entire gamrmna
energy spectrum for maximum sensitivity.

Tl at 13 Mev, - measures characteristic potassium, uranium
and thorium radiations.

TZ at 1.6 Mev. - measures characteristic uranium and thorium
radiations.

T3 at 2.5 Mev. - measures diagnostic thorium radiations only.

Ratio Meter e 5y

Displays the ratio of T2/ T3 and is read directly on the ratio scale

-

as a single number.

MEASUREMENT RANGES

0 - 100, 000 counts per minute on rate meter.

Range : Full Scale

Switch Position - Counts per Minute
100 100 black scale
300 . ! v 300 red scale
1K : 1, 000 black scale
3K 3, 000 red scale
10K 10, 000 black scale
30K 30, 000 red scale

100K 100, 000 black scale

RATIO SCALE
The ratio scale displays the ratio of T,/ T3 and is calibrated from
1 to 20. A sample of thorium, only, will register a ratio of 3.5.

A sample of uranium registers 20. A mixture of uranium and
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thorium will register between 3.5 and 20 depending upon the

relative content.

TIME CONSTANTS

1, 3 and 10 seconds.

SPEAKER
A speaker is mounted on the side of the instrument. The output
is tied in with the particular threshold in use and the loudness

can be adjusted by a control.

BATTERY SUPPLY
The instrument operates from thr.ee '""D'" gize flashlight type cells.
Ordinary zinc carbon cells may be used. From the standpoint of
long life and low temperature operation, the alkaline type are

q :
preferable and should be employed whe rever available.
Both the high and low voltages, generated internally to operate
the instrument, are regulated to a high degree of stability. The
batteries can be allowed to drop to one half their initial voltage
withou¥ any effect on the operation .of the instrument. The same
stability applies over an operating temperature range of -35 to
+55 degrees centigrade if alkaline cells are used. See Section 5

B

for battery life. .

SENSITIVITY

The instrument, on threshold 2, registers approximately 25 counts



2 -10

2 -11

2 -12

per minute on an in-situ measurement, (2 77 geometry) over homo-

geneous material containing 1 part per million uranium.

TEMPERATURE RANGE

The instrument has been designed to operate over the temperature
fange of -35 to +55 degrees centigrade. When the temperature in-
side the probe u.nit‘exceeds 55 degrees, the dark current of the
photomultiplier tube increases and effects the proper operation of

the instrument.

PROBE UNIT
The probe houses a hermetically sealed unit containing the crystal
and photomultiplier tube. The sodium iodide crystal is 1-3/4 inches

in diameter and 2 inches thick.

WEIGHT

Console 4 1bs.

Probe 2 lbs.

DIMENSIONS

Console width 6-3/4 inches
depth 3-1/2 inches
height . 6-1/4 inches

Probe diameter 2-3/4 inches
overall length 12 inches

ACCESSORIES

The scintillometer is supplied with a leather carrying case for the
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e e

console, a belt holster for the probe unit, a thorium calibrating

source, spare batteries and an instruction manual.

TRANSIT CASE
The instrument is shipped in a foam fitted transit case. The case
is designed to accommodate the console in its leather case, the

probe unit in its leather holster, calibrating source, spare batteries,

probe cable and the instruction manual.
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