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INTRODUCTION 

Canex Placer  Limited optioned t h e  CX and FOX claims from t h e  

Logtung Syndicate i n  May, 1977 and i n  l a t e  J u l y  1977 conducted an a i r -  

borne radiometr ic  and magnetic survey of  t h e  a r e a  i n  o rde r  t o  f u r t h e r  

t e s t  t h e  Trout Lake graben f o r  uranium minera l i za t ion .  

Approximately 1,000 km. o f  l i n e  were flown, of which 900 km. 

were recovered. 

Several  anomalies were de tec ted ,  most w i t h i n  t h e  a r e a  of  a l -  

ready found minera l iza t ion;  extensions of  t h e  zone of  mine ra l i za t ion  on 

t h e  M.U.G.  Syndicate ground loca ted  west of  Trout  Lake along t h e  west 

boundary f a u l t  of t h e  graben.. 

SUMMARY 

c >- Approximately 900 line-km. of d a t a  were recovered from l i n e s  

flown a t  a t e r r a i n  c learance  o f  100 meters .  Mean l i n e  spacing was 200 

meters f o r  t h e  nor th  p a r t  of  t h e  survey and 400 meters  f o r  t h e  remainder.  

F l i g h t  speed was 80 - 110 km/hr., commensurate wi th  good rad iomet r i c  

da ta .  

The survey was based i n  T e s l i n  where accommodation, f u e l  and 

an a i r p o r t  were r e a d i l y  a v a i l a b l e .  

An e igh t  channel l ightbeam o s c i l l o g r a p h  ( recorder)  was employed 

t o  record  d a t a  from a proton magnetometer, d i f f e r e n t i a l - s p e c t r o m e t e r ,  

a l t i m e t e r  and f i d u c i a l  counter .  This  d a t a  was a l s o  recorded d i g i t a l l y  on 

a 200 bp i  7 t r a c k  recorder .  A closed  c i r c u i t  TV system was used f o r  

f l i g h t  pa th  recovery. 

P r i o r  t o  t h e  survey, a photomosaic o f  B.C.  government a i rpho tos  

(1"=% mi.)  was made and enlarged t o  1:10,000 s c a l e .  F l i g h t  s t r i p s  were 

prepared.  This  photomosaic was t o  be used f o r  d a t a  compilat ion.  However, 

topographic r e l i e f  i n  t h e  a rea  was severe ,  caus ing  unmanageable d i s t o r t i o n  

i n  t h e  photomosaic, enough i n  f a c t  t o  r e q u i r e  f l y i n g  t h e  a r e a  us ing  a 

e: 1:25,000 enlargement of t h e  4 mi le  geology p l a n  (Aitken, 1953) and f l y i n g  

p a r a l l e l  t o  t h e  topography in  o rde r  t o  mainta in  r e a l i s t i c  t e r r a i n  c learance .  
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0 CLAIMS 
There a r e  208 u n i t s  i n  t h e  3 CX and 8 Fox c la ims ,  a s  l i s t e d  

below: 

CLAIM LOCATOR UNITS TAG NO. RECORD NO. ANNIVERSARY DATE 

CX O.S. Hars ine  20 11183 107 1 September 1977 
CX 1 1 1  2 0 11184 108 1 September 1977 
CX 2 11 2 0 11185 109 1 September 1977 

FOX O.S. Hars ine  
FOX 1 If  

FOX 2 I t  

FOX 3 ! 1 

FOX 4 G .  D id i e r  
FOX 5 0 .  S .  Hars ine  
FOX 6 I! 

FOX 7 l l  

LOCATION AND ACCESS 

September 
September 
September 
September 
September 
September 
S ep t  ember 
September 

The c la ims  l i e  i n  and around t h e  Trout  Lake Val ley  a t  an  e l e -  

v a t i o n  of approximately 1,000 meters ,  some 50 km. Eas t  o f  A t l i n ,  B .C .  
I3a- 

and sou th  o f  T e s l i n ,  Y.T., s p e c i f i c a l l y  a t  l6&04S1W, 59040'N. 

(- ', Access t o  t h e  p rope r ty  i s  p r i m a r i l y  v i a  f l o a t  p l a n e  t o  Trout  
t_ I. 

Lake and thence  by boa t  up o r  down Gladys R ive r .  Access by h e l i c o p t e r  

i s  g e n e r a l l y  poor s i n c e  t h e  buck brush  i s  h i g h  and t h e  beaver  have been 

a c t i v e  i n  t h e  v a l l e y  proper .  

PREVIOUS WORK 

These claims a r e  new, s taked  t o  cover  a r e a s  o f  uranium minera- 

l i z a t i o n  and p o t e n t i a l  uranium ground d i scove red  by C o r d i l l e r a n  Engineering 

who conducted a r e g i o n a l  exp lo ra t ion  program f o r  a group of  i n v e s t o r s .  

Th i s  program cons i s t ed  mainly o f  geochemical ana lyses  o f  s t ream 

sediment samples and l imi t ed  ground fol lowup wi th  a hand-held spec t rometer .  

Encouraging r e s u l t s  l e d  t o  s t ak ing  o f  t h e  11 cla ims  and suggested t h a t  an 

a i rbo rne  survey  might l o c a t e  b e t t e r  a r e a s  o f  m i n e r a l i z a t i o n .  

GEOLOGY 

The Trout  Lake a r e a  con ta ins  a sedimentary succes s ion  o f  a r g i l l i t e s ,  

c h e r t s ,  carbonates  and vo lcan ic s  of t h e  Cache Creek group. These have been 

u * 
in t ruded  by t h e  S u r p r i s e  Lake b a t h o l i t h  ( a l a s k i t e )  ;iihich foi-ms t h e  socrce  

m t e r i a l  f o r  uranium n i n e r a l i z a t i o n  i n  t h e  graben making up t h e  Gladys 





River bas  i n .  

Recent sediments cover  most o f  t h e  graben,  p o s s i b l y  concea l ing  

unconsolidated sediments which would be  t h e  i d e a l  h o s t  f o r  secondary 

uranium mine ra l i za t ion .  

EQUIPMENT 

The survey was performed wi th  a B e l l  206B h e l i c b p t e r  f i t t e d  

wi th  a t o t a l  f i e l d  magnetometer, 4-channel gamma r a y  spec t rometer ,  r a d a r  

a l t i m e t e r  r e c o r d e r s  and o t h e r  suppor t  hardware. 

Data was recorded on a n  8-channel l ightbeam o s c i l l o g r a p h  and a l s o  

i n  a 48 c h a r a c t e r  d i g i t a l  "word" on a Kennedy t a p e  r e c o r d e r  once every  1.14 

seconds . 
The magnetic d a t a  was ga thered  by a "bird" flown 20 meters  below 

t h e  a i r c r a f t  r e s u l t i n g  i n  a 70 meter  nominal f l i g h t  h e i g h t  f o r  t h e  magneto- 

meter and 90 meters  f o r  t h e  r a d i o m e t r i c  survey  where t h e  3 . 2  l i t e r  c r y s t a l  

(8'l d i a .  x 4" high)  r e s i d e d  i n  t h e  h e l i c o p t e r  baggage compartment. 

F l i g h t  p a t h  was monitored A i t h  a TV camera and r e c o r d e r .  

<-' Appendix B con ta ins  a l i s t  o f  t h e  equipment and d e t a i l s  and 
_, 

s p e c i f i c a t i o n s .  

OPERATING PROCEDURE 

A mosaic of  a e r i a l  photographs was produced b e f o r e  t h e  commence- 

ment of  t h e  survey.  On t h i s  p l a n ,  f l i g h t  l i n e s  were p l o t t e d  and numbered. 

Several  cop ie s  of  t h i s  f l i g h t  in format ion  were made and c u t  i n t o  over lapping  

s t r i p s  40 cm. wide. 

F l i g h t  s t r i p  s c a l e  was 1:10,000 and wide enough i n  o r d e r  t o  i nc lude  

enough informat ion  on e i t h e r  s i d e  o f  t h e  f l i g h t  l i n e s  f o r  l o c a t i o n  purposes.  

A p i l o t ,  nav iga to r  and equipment o p e r a t o r  were employed i n  t h e  

performance of  t h e  survey,  t h e  equipment o p e r a t o r  be ing  ground-based. 

The n a v i g a t o r ' s  d u t i e s  were t o  d i r e c t  t h e  p i l o t  a long t h e  pre-  

determined f l i g h t  l i n e s .  F l i g h t  c o n t r o l  was e s t a b l i s h e d  by t h e  n a v i g a t o r  by 

picking r e f e r e n c e  p o i n t s  on t h e  ground and marking them on t h e  prepared  

f l i g h t  s t r i p s .  Each p o i n t  on t h e  f l i g h t  s t r i p s  \*:as accompanied by a f i d u c i a l  

number generated by a foo t -ope ra t ed  bu t ton ,  which incremented a counter  and 

a l s o  prozuced a f i d u c i a l  m s r k  on t h e  analogue d a t a  r eco rd .  Therefore ,  

f i d u c i z l s  on t h e  record correspond t o  l o c a t i o n s  on t h e  ground and on t h e  



n a v i g a t o r ' s  f l i g h t  l i n e  s t r i p s .  

The ground based equipment o p e r a t o r  ensured t h a t  t h e  spec t ro -  ~ 
meter was i n  c a l i b r a t i o n  d a i l y  and monitored t h e  magnetic f i e l d  i n  T e s l i n .  I 

A f t e r  each f l i g h t ,  t h e  r e c o r d s  were examined f o r  e r r o r s ,  c o r r e c t  

equipment o p e r a t i o n  and anomalous zones, w i th  t h e  next  f l i g h t  planned on 

t h e  b a s i s  o f  t h i s  examination. 

Equipment t r o u b l e s  n e c e s s i t a t e d  compi la t ion  of  t h e  d a t a  by 

hand r a t h e r  t han  by u t i l i z i n g  t h e  in-house computer f a c i l i t i e s .  

TREATMENT OF DATA 

The no r the rn  s e c t i o n  o f  t h e  surveyed a r e a  was flown us ing  a 

1:10,000 a i r  photomosaic cut  i n t o  manageable f l i g h t  s t r i p s .  Lines were 

flown e a s t  west a t  200 metre spac ing .  D i s t o r t i o n  at t h e  blown-up s c a l e  

made n a v i g a t i n g  extremely d i f f i c u l t .  I t  became neces sa ry  t o  abandon t h a t  

approach and f l y  wi th  t h e  1:25,000 s c a l e  geology p l a n  us ing  contours  and 

phys i ca l  f e a t u r e s  on t h e  rudimentary map f o r  r e f e r e n c e .  

T h i s  p l a n  was of a l i m i t e d  a r e a ,  be ing  s l i g h t l y  l a r g e r  than  t h e  

claim a r e a ,  and was t h e  only map a v a i l a b l e .  L ines  roughly p a r a l l e l  t o  t h e  

topography on approximately 400 met re  c e n t r e s  were flown ove r  t h e  vall'ey 

f l o o r  w i th  s e v e r a l  excursions up i n t o  t h e  mountains bo th  e a s t  and west of 

t h e  "graben". T e r r a i n  c l ea rance  w a s  more c o n s t a n t  f l y i n g  i n  t h i s  manner 

a s  t h e  h i l l s  were s t e e p  enough t o  p rec lude  cl imbing S t r a i g h t  up wi th  t h e  

h e l i c o p t e r .  

Data was recovered from t h e  analogue r e c o r d  and p l o t t e d  on t h e  

a i r  photo f l i g h t  s t r i p s  f o r  t h e  n o r t h e r n  f l i g h t  l i n e s  and on a copy of 

t h e  geology map (1 : 25,000 enlargement) .  

An a t tempt  t o  t r a n s f e r  t h e  d a t a  from t h e  f l i g h t  map t o  t h e  

d i s t o r t e d  a i r  photo was made i n  o r d e r  t o  g e n e r a t e  a s e r i e s  of ove r l ays  

f o r  t h e  photomosaic.  Some p o i n t s  were a s  much a s  600 meters  i n  e r r o r  on 

t h e  a i r  photomosaic and some f i d u c i a l s  had been e l imina ted  o r  covered up 

i n  t h e  p h o t o f i t t i n g  p roces s .  I t  was f e l t  t h a t  t h e  a i r  photo map was use-  

l e s s .  The re fo re ,  another  1:25,000 s c a l e  map was genera ted  from t h e  

1:250,000 topographic  map (104-N) encompassing t h e  surveyed a r e a .  A base  

map 1;- z a d e  from t h e  enlargement and a l l  f l i g h t  d a t a  was t r a n s f e r r e d  t o  

This cap  and s c a l e .  A l l  f u r t h e r  recovery  \%as compiled on t h i s  map wi th  



t h e  r e s u l t  t h a t  d a t a  i n  t h e  north-west  co rne r  of t h e  surveyed a r e a  i s  

very poor ly  loca ted  due t o  l a c k  o f  r e f e r e n c e  p o i n t s .  

A l i s t  o f  r a d i o a c t i v e  anomlaies i s  t o  be  found i n  Appendix 

A. Background f o r  t h e  f o u r  channels  was determined as fo l lows:  

Channel Quanti ty  meas. Bandwidth CPS Bkg. 

Potassium K-40 1 .36  - 1.58  Mcv 23 
Uranium Bi-214 1 .63  - 1 .89  Mcv 12 
Thorium TI-208 2 .45  - 2.79 Mcv 4 t o  5 
To ta l  Count 1 Mcv 1 . 0 0  240 

Uranium peaks o f  25 counts / sec  (2x) and b e t t e r  a r e  noted i n  

t h e  l i s t .  Thorium and potassium t r a c e s  were n o t  analyzed i n  d e t a i l  except  

i n  a r e a s  o f  uranium a c t i v i t y .  Many i n s t a n c e s  of uranium "kicks" no t  ex- 

ceeding 25  cps were noted ,  b u t  were anomalous i n  t h e  gene ra l  a r e a .  Most 

o f  t h e s e  a r e  l i s t e d  a s  we l l .  

F igure  i s  a p o r t i o n  of t h e  analogue r eco rd  f o r  f l i g h t  7. 

The photocopy i s  r a t h e r  poor due t o  t h e  g rey  t r a c e s  on p i n k  background. 

Much o f  t h e  d a t a  is  readable ,  bu t  w i l l  n o t  copy by any means. 

Radiometric d a t a  was p l o t t e d  on t h e  f i d u c i a l - f l i g h t  l i n e  over-  

l a y  of  t h e  base  map. 

A s e p a r a t e  map of  t h e  magnetometer d a t a  w a s  a l s o  produced w i t h  

magnetic d a t a  p l o t t e d  along t h e  f l i g h t  l i n e s  and subsequent ly  contoured 

at twenty- f ive  gamma i n t e r v a l s .  Accuracy o f  l o c a t i o n  d i c t a t e d  t h e  magne- 

tometer  contour  d e t a i l .  

CONCLUSIONS - 
The a i rbo rne  survey r evea l ed  zones of  h i g h  concen t r a t ions  of  

uranium which roughly p a r a l l e l  t h e  west f a u l t  o f  t h e  graben.  Severa l  

i s o l a t e d  urani~un peaks were a l s o  recorded i n  t h e  v a l l e y  away from known 

a r e a s  o f  m i n e r a l i z a t i o n .  Weak anomalies  were a l s o  recorded  on t h e  e a s t  

s i d e  of  t h e  v a l l e y  near  t h e  e a s t e r n  boundary f a u l t ,  bu t  no t  n e a r l y  a s  

s t rong  a s  on t h e  west.  

F l i g h t  l i n e s  on t h e  h i l l s  t o  t h e  west showed i n t e r e s t i n g  

uranium va lues  over t h e  a l a s k i t e  (Su rp r i s e  Lake B a t h o l i t h ) .  Th i s  i n t r u -  

s i v e  has  ail a1 erage of 20  ?piL V r a ~ i u m  (da t a  ob ta ined  from ?4UG Syndica te  

and Canzdian Johns-3:an-\.rille from approximately 2 y e a r s  work i n  a r ea )  t h u s  



c making it an i d e a l  source  of uranium f o r  d e p o s i t i o n  i n  t h e  Trout Lake 

Val ley .  

I n  genera l ,  t h e  radiometr ic  d a t a  i n d i c a t e s  t h e  b e s t  s u r f a c e  

uranium t o  be s i t u a t e d  j u s t  downslope o f  t h e  Western f a u l t  of  t h e  graben 

on t h e  M I R  6-7 claims held by t h e  MUG j o i n t  ven tu re .  Most of  t h e  anomalous 

g r o u ~ d  l i e s  o u t s i d e  t h e  Logtung claim a r e a  wi th  t h e  anomalies extending i n t o  

t h e  claim a reas  of CX and CX 1 t o  t h e  n o r t h  and CX2 t o  t h e  south .  

Several  weak anomalies were d e t e c t e d  along t h e  e a s t  f a u l t  of 

t h e  graben wi th in  t h e  Fox 6 claim. 

The magnetic d a t a  i n d i c a t e s  t h a t  t h e  bulk of  t h e  graben f i l l  i s  

non-magnetic. Several  bands of magnetic h ighs  roughly p a r a l l e l  t h e  v a l l e y  

semi-continuously from Gladyts  Lake sou th  t o  Eva Lake. These h ighs  may 

represent  volcanics  i n  t h e  Cache Creek group rocks  making up t h e  basement 

complex. 

One i s o l a t e d  magnetic h igh  between Sand and Trout Lakes sugges t s  

a  depth t o  basement o f  150 meters beneath t h e  "bird" o r  approximately 80 

meters below t h e  s w a p  su r face .  

The s t rong  magnetic peak e a s t  o f  t h e  sou th  end of Trout Lake 

revealed a  depth o f  b u r i a l  of 88 meters  us ing  t h e  t h i n  dyke model. I n  

each of t h e s e  anomalies a  t h i n  bed (20 t o  40 meters)  of  vo lcan ics  (con- 

t a in ing  approximately 2% magnetite) could cause t h e  measured anomalies .  

A s  t h e  f l i g h t  l i n e s  were nor th-south ,  d i p s  could only  be guessed and 

appeared t o  be s t e e p  (most probably g r e a t e r  than  50'). 

The two f a u l t s  a r e  revealed  a s  magnetometer lows. The e a s t e r n  

f a u l t  s p l i t s  about t h e  NE corner  of  Fox 7 ,  one cont inuing N20E and t h e  

o ther  N30W toward Gladys Lake. 

RECOJIPIENDAT I ONS 

Economic uranium minera l i za t ion  i n  t h e  Trout  Lake graben may be 

associa ted  with t h e  boundary f a u l t s  e i t h e r  depos i ted  i n  unconsolidated 

sedinents  o r  a s  f r a c t u r e  f i l l i n g  i n  t h e  f a u l t  zones. The west f a u l t  g ives  

stro12ger response than  t h e  e a s t  s i d e  of t h e  v a l l e y .  

A program of  s o i l  geochemistry, magnetometer and VLF surveys  ( t o  

def ine  t h e  f a u l t  zone i n  t h e  covered a r e a  n o r t h  of  Sand Lake), followed by 

d r i l l i n g  a t  least one hole  should be fol lowed,  i f  geoiogica l  examination 

of tr-ie b e s t  a i r b o r ~ e  zi;nr,aly a r e a s  r e v e a l s  good h o s t  cond i t ions  f o r  minera- 

l i ~ a t l o n .  
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0 The 1200 gamma magnetic anomaly on l i n e  3,  west of  Gladys Lake, 

has a half  width of 118 meters, with a b i rd  height  of 53 meters. The t o p  

of the  magnetic source i s  a t  a depth o f  65 meters.  A 50 meter th ick  dyke 

would have a s u s c e p t i b i l i t y  of 0.024 c t s  u n i t s .  This corresponds t o  8% 

magnetite, a somewhat high f igure  f o r  volcanics .  

The Surpr ise  Lake Batholi th i t s e l f  (containing an average of 

20 ppm U) i s  an excel lent  t a rge t .  Fracture  zones i n  t h e  i n t r u s i v e  might 

contain economic amounts of mineral iza t ion.  The a r ea  nor th  of  Zenazie 

Creek on t h e  i n t ru s ive  gave anomalous uranium readings  comparable t o  t h e  

rocks west of Trout Lake. The a r ea  should a l s o  be  examined f o r  condi t ions  

favourable f o r  secondary uranium deposit ion.  

- 4 i  
u. M. Thornton, Geophysicist 

September 15, 1977 

JMT: j p t  



STATEMENT OF QUALIFICATIONS 

I ,  J .  M.  THORNTON, of 3393 Fairmont Road, i n  t h e  D i s t r i c t  of 

North Vancouver, Province of B r i t i s h  Columbia, DO HEREBY STATE: 

That I have no i n t e r e s t ,  d i r e c t  o r  otherwise,  i n  t h e  a f f a i r s  

of Logtung Resources, nor have I had i n  t h e  p a s t ;  

That I have been continuously employed by Canex P lacer  Limited 

f o r  t e n  years,  working a s  a geophysical t echn ic ian  and l a t t e r l y  

a s  a geophysicist ;  

That I graduated from t h e  B r i t i s h  Columbia I n s t i t u t e  of 

Technology i n  1967 i n  t he  f i e l d  of e$ec t ron ics .  

DATED a t  t he  City of Vancouver, i n  t h e  Province of B r i t i s h  

Columbia, t h i s  15th  day of September, A. D .  1977. 



CERTIFICATION 

1, D . C .  Rotherham, with a business address a t  890 - 1030 West Georgia 

S t r e e t ,  Vancouver, Br i t i sh  Columbia, DO HEREBY CERTIFY THAT: 

1 .  I am a professional engineer r eg i s t e r ed  in t he  Province of 

B r i t i sh  Columbia; 

2.  I have examined the repor t  by J.M. Thornton on work done 

i n  1977 on t h e  CX and FOX Claims, 1 0 3 ~ 4 5 ' ~  5 9 ° 4 0 ' ~ ,  Atl in 

Nining Division. 

3. To the best  of my knowledge the  acqu i s i t i on  of the d a t a  and 

expenditure claimed f o r  the  performance of work i s  co r r ec t .  

Respectfully submitted,  

D.C.  Rotherham, P .  Eng. d 

Sated t h i s  16th day of 

Septmber  1977 ,  Vancouver, 

B r i t i sh  Co; unbia 

700 3 U R R A R D  BUILDING 1030 WEST G E O R G I A  STREET V A N C O U V E R .  B C., C A N A D A  V6E 3 A 8  . ( 6 0 4 )  682-7082 



APPENDIX A 

P L i s t  of Anomalies 
s i 

Tape 1 Line F iduc ia l  U K Th To ta l  A l t ime te r  Class  Remarks 

1 1.1 14 20 7  240 180 4  

7.2 14 35 8  280 300 4  2 x l o c . b k g .  

9.8 15 40 9  280 3  00 3  2  x  loc .  bkg. (good) 

11 .3  14 45 12 260 280 4  good weak 

18.0 20 30 10 260 310 4  edge l a k e  2  x l o c .  bkg 

19.6 30 37 12 440 500+ 3  very  h igh  wk TC 

19.85 31 64 15 500 300 3  s e r i e s  of  h ighs  

22.6 40 52 32 570 150- 2  h i  Th v .  low 

2 before  1 34 53 16 440 300 3  h i  Th G TC 

befo re  1 35 48 7  450 500+ 3 very  h igh  v a r i a b l e  

1 .7  23 70 20 560 160 3  good TC 

2.7 2  50 42 540 240 4 V.  h i  Th F, TC 

3.3  36 52 22 570 140 2 V .  low h i  K G Th 

4.8 27 45 31 480 270 3  

6.0 35 70 30 680 150 3  h i  Th E, K 

recognizable  

1% x l o c .  bkg. 

very  h igh  NOTC 

h i  TC a l l  a c t i v e  

h i  K i n  a r e a  

h i  K 

broad h i  K 

h i  K low 

4  1.6 28 55 33 530 170 3 l o  gnd c l .  

0 - 1  a c t i v e  a l l  channels  a l t i m e t e r  h igh ly  v a r i a b l e  



Tape 1 Line F iduc ia l  U K Th Tota l  A l t ime te r  Class  Remarks cj 5 0.7 16 40 3 260 400 4 2 x l o c .  bkg. 

7.6 14 38 3 250 300 4 broad 2 x bkg. 

15 .9  30 65 18 650 15 0 3 a c t i v e  a l l  ch. 

17.3 33 60 22 575 2 00 2 

17.8 34 42 18 470 280 2 sharp  good 

18.6 28 41 17 500 500+ 3 very  h igh  a l t .  

23.9 25 46 12 250 400 3 very  high,  sharp  

6 b e f o r e  1 26 50 19 630 

1.7 25 50 23 500 

2.3 31 70 25 680 

2.5 28 45 25 400 

2 .3  t o  3.5 a l l  channels a c t i v e  

2.9 32 48 29 490 

,f" \ Tape 2 11 10.9 19 32 8 230 
, 

10.6 22 40 8 240 

190 3 ve ry  low 

250 3 double peak 

250 2 good peak 

450 3 sha rp  U 

a l t i m e t e r  v a r i a b l e  

300 3 good U pk. 

250 4 2 x l o c . b k g .  

18.1 33 62 28 615 200 2 good sharp  broad 

3 

4 edge water  

2.2 23 50 10 345 3 00 3 

/ I b e f o r e 0  31 47 12 410 2 very  h igh  
kJ 



62 
Tape 2 Line F iduc ia l  U K Th To ta l  A l t ime te r  C lass  Remarks 

8 3.4E 41 50 32 575 220 1 

2.4E 33 50 30 600 230 2 very  sharp  peak 

0.4E 29 51 14 540 2 00 2 very  low 

7.4W 23 41 12 265 310 3 

1.5W 20 37 8 270 300 2 2% x l o c .  bkg. 

7 18.4 17 41 4 225 280 2 2 x l o c .  bkg. 

11.0 19 42 8 305 240 2 2% x loc.  bkg. 

7 .3  32 63 22 608 170 3 a l l  h igh  i n  a r e a  

2.4 32 48 20 545 280 2 a l l  h igh  i n  a r e a  

1 . 7  27 53 20 550 230 2 a l l  h igh  i n  a r e a  

Tape 3 12 be fo re  1 33 62 12 530 3 00 2 

2 .5  32 68 15  435 240 2 good a l l  i n  a r e a  h i  

4 . 3  20 41 8 288 3 

[F \;$ 18 .3  17 42 5 280 3 00 2 ~ O C .  bkg. 6 
t ,  

21.4 21 43 5 270 180 2 loc .  bkg. 7 

28.0 14, 45 6 300 175 4 

1 3  37.4 20 33 5 280 320 2 

38.7 22 30 11 320 2 

39.3 24 40 5 345 330 3 
i 

40.1 28 38 3 280 ve ry  h igh  3 

14 5 . 1  33 60 8 500 150 2 

7.4 37 50 23 570 18 0 2 

good peak i n  low bkg. 

loc .  bkg. 10 

broad 

sharp  (No TC) 

very  sharp but  low 

h i  Th. a l l  i n  a r e a  h i  

h i  o f f s e t  i n  TC poss radon 

l o c  bkg. 8; good 

l o c .  bkg. 5;  good 

loc .  bkg. 7 



0 Tape 3 Line F i d u c i a l  U K Th Tota l  A l t ime te r  Class Remarks 

15  148.5 15 36 7 260 4 

164 32 43 10  488 11 0 2 2 peaks ( a l l  v .  h i )  

164.2 28 51 22 580 150 2 g e t t i n g  h i  on r i d g e  

166.4 27 60 22 584 450 2 h igh  TC; h i  a l l  

166.6-7 30 50 24-26 610 250 2 h i  a l l  

16 168.4 27 50 12 430 330 2 2 peaks;  good 

169.3 26 41 13  340 300 2 a l l  h i  i n  a r e a  

169.8  34 66 33 670 250 2 a l l  h i  

173.0  24 65 22 550 240 2 a l l  a c t i v e  

176.6 15 41 12 300 310 4 a l l  a c t i v e  U 2 x l o c .  bkg. 

179.6 2 1  40 8 300 280 4 over  creek 

17 190.0 18 42 5 265 290 4 double peak 2 x 1oc.bkg. 

a l l  a c t i v e  

18  199.6 27 41 10 395 7 00+ 2 good peak; v .  h i .  

199.9 21 40 6 340 700+ 3 good TC peak; v .  h i  

3 . a l l  h i  i n  a r e a  



c Tape 4 Line F i d u c i a l  U K Th T o t a l  A l t i m e t e r  Class Remarks 

4.5 27 15  5 256 4 

6.7 44 30 15  580 270 1 broad 

7.1 40 25 12 520 300 1 2 peaks 

7.85 44 37 17 650 240 1 a l l  h i  i n  a r e a  

8 . 3  48 30 1 3  530 270 1 v.  s t r o n g  peak 

8 .9  45 22 23 620 280 1 v .  s t r o n g  peak 

9 .1  50 24 1 8  610 300 1 v. s t r o n g  peak 

9.2 59 32 1 9  690 310 1 v .  s t r o n g  peak; a l l  h i  K 20 
-40 

9 .3  47 43 21 700 300 1 v.  s t r o n g  peak; U 15-50 

9.45 42 33 21 650 290 1 v .  s t r o n g  peak; Th 8-20 

9.50 40 31 1 8  570 300 3 v .  s t r o n g  peak; TC 420-700 

9 . 8  42 23 5 485 320 3 v .  s t r o n g  peak 

280 3 

32 0 1 

31 0 1 f a i r l y  broad 

350 3 s h a r p  

330 3 

25.7 37 16 8 380 2 

28.0 34 35 17  520 280 2 2 peaks on edge of s m .  l a k e  

28.1 40 25 15  560 270 2 broad arrow 



C! Tape 4 Line F i d u c i a l  U K Th T o t a l  A l t ime te r  C la s s  Remarks 

28.7 47 23 17 528 280 1 

. 8  42 20 1 2  415 27 0 1 

. 9  45 20 17  590 270 1 double  peak 

.94 41 22 12  500 290 1 double  peak 

30.6 31 16  7 320 290 2 

- 7  27 22 6 330 290 3 

2 double peak 

4 

4 

4 doub le  peak 

3 good peak; VSM TC 

3 

3 double  peak 

3 d o u b l e p e a k  

2 

3 d o u b l e p e a k  

4 double peak 



Tape 4 L ine  F i d u c i a l  U K Th T o t a l  A l t i m e t e r  Class Remarks 

6 .4  23 -- 5 290 250 3 2 x ~ O C .  bkg. 

57.7 29 -- 7 350 140 4 2 x ~ O C .  bkg 

Note:  Po assiurn chan e l  s topped working on l i n e  b u t  appeared  t o  be  f i n e  on a l l  
su6sequent  worE. 

Tape 5 282 .3  36 43  1 2  410 330 2 a l l  h i  i n  a r e a  

282.2 32 38 1 6  440 32 0 2 a l l  h i  

3 

2 

3 2 x l o c .  bkg. 

3 2 x l o c .  bkg. 

3 2 x l o c .  bkg. 

4 2 x l o c .  bkg. 

261.4 27 12  1 2  250 400 3 h i g h  a l t .  

244.2 24 31 17  352 300 3 a c t i v e  a r e a  
( -'< 
\ 243.5 27 33 1 5  430 300 2 a c t i v e  a r e a  

237.4 28 1 5  12  340 230 3 a c t i v e  a r e a  

236.5 32 1 8  1 5  370 290 2 a c t i v e  a r e a  

. 2  28 12 12  350 340 3 

. 15  32 33 1 6  400 350 2 doub l e  peak 

3 2 x l o c .  bkg. 

3 2 x l o c .  bkg. a c t i v e a r e a  

3 2 x l o c .  bkg. gd TC 

229 51  1 2  28 575 2 60 1 exc.  s h a r p  (c lose  gnd.)  

228.7-228.8 52 48 28 660 200 1 v e r y  a c t i v e  area;  mult. ~ k s  

202 .3  27 22 12  370 270 2 a r e a  h i g h  
J 4 

kdf 202.8 30 30 12  370 300 2 a c t i v e  

I 



0 Tape 5 Line F i d u c i a l  U K Th T o t a l  A l t i m e t e r  Class Remarks 

202.9 27 25 1 5  330 280 

203.4 35 27 22 440 280 2 

- 9  36 43  29 540 270 2 a c t i v e  
i 

204.5 42 24 24 550 240 1 

I 
broad  U 

2 06 40 42 20 490 210 1 

207.05 51  20 24 630 250 1 

.1 50 1 8  1 5  450 330 1 

.4  40 1 5  15 420 3 00 1 

.7  44 25 23  560 300 1 

208.5 40  72 31 720 300 1 v .  h i p o t a s s i u m  

209.3 5 5  50 25 800 1 * 
209.4 65 40 40 880 150  l* v e r y  low 

.45 40 48 25 560 340 1 

.75  28 22 5 390 220 3 

Tape 6 

38 30 30 510 

a c t i v e  211.9-213.5 

56 30  40 870 

47 24 26 620 

41 1 8  20 500 

a c t i v e  2.4-217 

480 2 high 

a c t i v e  211.9-213.5 

120 l *  low c l e a r a n c e  

shows h i  c r e e k  bot tom 

400+ c r e e k  bo t tom 

300 3 d o u b l e p e a k  

300 3 d o u b l e  peak  

34 0 4 

300 2 

200 3 good peak  

3 good peak  

3 s e r i e s  good p e a k s  



0 
Tape 6 Line F iduc ia l  U K Th T o t a l  Al t imeter  C lass  Remarks 

t /  338.8 28 33 12 410 310 3 

. 6  28 31 17 420 320 2 

339.1 26 24 15 400 2 60 3 

343.3 22 40 10 310 300 4 2 x loc .  bkg. 

a c t i v e  343.5 t o  ' 346 

345.3 32 30 18 400 200 2 2 x l o c . b k g .  

348.7 40 18 17 410 250 l *  3 x l o c .  bkg. 

371.95 32 1 5  15 390 280 

372.0 32 15 5 280 3 00 

a l l  channel a c t i v e  372 t o  374 

375.6 26 22 7 250 400 

379.0 26 25 15 380 300 

380.3 31 32 16 400 310 

382.0 28 26 15 410 250 

4 

2 

2 

2 3 x l o c .  bkg. 

3 v .  h i ;  2 x loc .  bkg. 

2 

2 over  edge Sand Lake 

2 edge Lake 

e l e v .  320 2 30 f t .  

2 2 x loc .  bkg. 

3 a c t i v e  a rea  

2 double peak 

3 

a c t i v e  from 386.7 t o  391 

374.8-375 26 22 11 260 400 3 pks.  



n Tape 7 Line F iduc ia l  U K Th To ta l  Al t imeter  Class  Remarks 

% 7 41.5 34 44 13 460 220 2 very  low; a l l  a c t i v e  

54.3 48 48 13 570 280 2 No TC not iced  

very  low 

v e r y  h igh  

low 

a l l  a c t i v e  

150.9 23 21 12 304 500+ 3 2 x l o c . b k g .  

152.7 24 22 8 320 3 00 3 2% x l o c .  bkg. 

156.4 24 30' 13 400 -500 3 2 x l o c .  b i g .  

157.5 44 70 29 740 150 3 ve ry  low 

a c t i v e  a rea  156.8 t o  158.5 

158.5 30 31 12 420 450 2 very  h igh  

162.9 21 15 5 260 340 3 2 x l o c . b k g .  

163.7 28 22 10 380 3 60 3 2 x l o c . b k g .  

163.9 29 31 5 420 400 2 

174.5 38 24 33 520 250 2 double peak; Th h i  a l s o  

a c t i v e  a rea  176.5 t o  178 

very  h igh  



P Tape 7 Line Fiducial  U K Th T o t a l  Alt imeter  Class Remarks 
a 3 69.8 24 20 11 270 400 

69.35 24 18 5 260 
n 

600 



APPENDIX B 

EQU I PENT 

1. Airborne Magnetometer, Barringer,  Model AM-104 

2.  Di f fe ren t ia l  Gamma Ray Spectrometer, Exploranium 

Corporation of Canada, Model DGRS-1000 

3. Radio Altimeter, Bonzer, Model TRN-70 

4. S t a t i c  Inver ter ,  F l i t e t r o n i c s  Co., Model PC-16 

5. S t r i p  Chart Recorder, 8-Channel, Opt ica l  Type 

Brush, Model 16-2300-00 

6. Scanner-coupler, Geometrics G-704 

7. Dig i ta l  Recorder, Kennedy 1600, Incremental 7 t r a ck  

8. TV Recording System, Sony AVC-3400 

1. Airborne Magnetometer, Barringer Research Ltd . ,  Model AM-104 

The Airborne Magnetometer i s  a nuclear  precess ion instrument measuring 

the  t o t a l  magnetic f i e l d  i n t ens i t y .  The f i e l d  i n t e n s i t y  i s  displayed i n  

/' ,3 d i g i t a l  form and i s  a l s o  ava i l ab le  i n  analogue form v i a  converted d i g i t a l  
i '  
'. ; information. 

Specif ica t ions  

Range: 20,000 t o  100,000 gammas 

Resolution: 1 gamma 

Accuracy: 2 1 gamma 

Cycle r a t e :  1.115 seconds 

Instrument d r i f t :  0 a f t e r  5-minute warm-up period 

Output 

Analogue : 2 channels 

(a) 0 - 990 gammas 

(b) 0 - 9 gammas 

Current output, 1 ma i n t o  2500 ohms impedence 

D ig i t a l :  

(a) Five cold cathode d i sp lay  tubes ,  "Nixie" 

(b) B . C . 9  f o r  each of 5 d i g i t s  of f i e l d  i n t e n s i t y  



n 2 .  D i f f e r en t i a l  Gamma Ray Spectrometer, 
1 1  

Exploranium Corporation of Canada, Model DGRS-1000 

The DGRS-1000 is  a precis ion a i rborne Gamma r a y  spectrometer having 

four  channels f o r  t h e  measurement of Gamma r ad i a t i on  from up t o  four radio- 

a c t i ve  sources.  Normally, t h r ee  channels a r e  c a l i b r a t ed  t o  record t h e  

contr ibut ions  of Potassium-40, Bismuth-214, and Thallium-208 t o  t h e  gamma 

ray  spectrum. The four th  channel i s  operated a s  a t o t a l  i n t e n s i t y  count, 

measuring t h e  t o t a l  gamma r ad i a t i on  above 1 MEV. 

Bismuth-214 i s  t h e  daughter product of Uranium-238, and Thallium-208 

is  t he  product of Thorium-232. 

Special  i n t e r ac t i on  el imination c i r c u i t s  allow almost 100% discr imi-  

nat ion between t h e  t h r ee  rad ioac t ive  elements when they a r e  i n  secu la r  

rad ioac t ive  equilibrium. - 

The instrument de tec t s  gamma r a d i a t i o n  by t h e  use  of a thal l ium doped 

NaI c r y s t a l  and th ree  photomult ipl ier  tubes.  A s  t h e  output is  temperature- 

and vol tage-sensi t ive ,  spectrum s t a b i l i z a t i o n  techniques a r e  used. A 

Cesium-137 source i n  a feedback loop maintains t h e  pu l se  height  constant 

( ?  over a wide temperature range. 
, , 
a 

System i s  comprised of:  

(a) High voltage power supply 

Regulation range: 5 100 v o l t s  

S t a b i l i t y :  0.2% per OC 

Nominal output voltage:  1000 v o l t s  

(b) 'Detector assembly (de tec to r ,  pre-ampl i f ier ,  ampl i f i e r )  

Crysta l  : NaI (Tl) , Sodium iod ide  tha l l ium ac t i va t ed  c rys ta l  

Crysta l  s i z e :  8" diameter x 4" th ick  

Resolution: 8.3% a t  1000 v o l t s  and 0.662 MEV 

A-mpl i f  i e r  

Output voltage: 0 t o  10 v o l t s  - p o s i t i v e  pu l ses  - 1 microsec. 

durat ion 

Output inpedence: 0 .5  ohms 

0x:erlaod recovery time: 20 s ec  f o r  250 x overload 

Linear i ty :  2 1% 

S ~ a b i l i Z y :  0.1% per OC 



0 The de tec to r  assembly cons i s t s  of t he  c r y s t a l  enclosed i n  a  s t a i n l e s s  

s t e e l  s h e l l  with a  t h i n  window giving a  pick-up angle of 90 degrees.  Three 

photomult ipl ier  tubes a r e  f irmly mounted on t h e  c r y s t a l  housing. Gain and 

focus of each photomult ipl ier  tube a r e  ind iv idua l ly  va r i ab l e ,  thus  ensuring 

t h a t  a l l  t h r e e  a r e  balanced. Each tube is magnetical ly shie lded.  

The c r y s t a l  and photomult ipl iers  a r e  mounted i n  a  p ro t ec t i ve  enclosure 

which is l ined  with s i x  inches of polyurethane foam t o  p ro tec t  t h e  c r y s t a l  

from thermal shocks. This insu la t ion  a l so  decreases d r i f t  i n  t h e  ove ra l l  

system. A small Cs-137 source i s  included i n  t h e  enclosure and is used f o r  

spectrum s t a b i l i z a t i o n .  

The preamplif ier-amplif ier  combination is  mounted on t he  ou t s ide  of 

t h e  de tec to r  assembly. 

(c) Spectrum s t a b i l i z e r  

Input range: 0  t o  10 v o l t s  - pos i t i ve  pu l se  o f  1 microsec 

durat  ion 

"Threshold" l eve l :  0  t o  10 v o l t s  - f r on t  panel control led  

"Window1': 0  t o  10 v o l t s  - f ron t  panel con t ro l l ed  

Threshold and window s t a b i l i t y :  .5  mV pe r  OC 

Linear i ty ,  D i f f e r en t i a l :  1.5% of f u l l  s c a l e  

In tegra l :  0.2% of f u l l  s c a l e  

In tegra t ion  time constants:  1, 2 ,  5 ,  10 sec .  

S t ab i l i z a t i on  output:  2 2  v o l t s  

Regulation: holds photopeak of Cs-137 t o  wi thin  0.1% of c en t r e  

i n  25% photopeak s h i f t  within t h e  system 

The spectrum s t a b i l i z e r  i s  connected t o  t h e  output  of t h e  main ampl i f ier  

and measures the  Cesium-137 gamma r ad i a t i on .  Pulse he igh t s  (proport ional  

t o  gamma rad ia t ion  energy) about a  mean value of 1 v o l t  2 ' 0.05 v o l t  a r e  

divided i n t o  two p a r t s ,  pulses between 0.95 v o l t s  and 1 .0  v o l t s ,  and those  

from 1.0  v o l t  t o  1.05 v o l t s .  The number of pulses  i n  each p a r t  i s  summed 

and an e r ro r  voltage is  generated which d r ives  t h e  high vol tage  power 

supply t o  reduce t h e  d i f fe rence  between t h e  two p a r t s  of  t h e  Cesium r e s -  

ponse t o  a  minimum. In t h i s  manner t h e  spectrum i s  s t a b i l i z e d  f o r  tempera- 

t u r e  and minor input vol tage  va r i a t i ons .  



(d) Single channel analyzer - Ratemeters (4 used) 

Analyzer Section: 

Specif ica t ions:  a s  f o r  spectrum s t a b i l i z e r  including:-  

Operation mode: D i f f e r en t i a l  o r  i n t e g r a l  

Mult iple p a i r  resolut ion:  1.5 microsec 

Rat emeter s ec t  ion: . 
Range: 0 t o  50, 100, 1000 counts/second 

Range mul t ip l i e r :  1, 2, 4, 8, 16, 32, 64, 128, 256 

Linear i ty :  1% 

Output: 0 t o  10 mV (custom modified t o  d r i v e  recorder)  

Output l i nea r i t y :  0.2% f u l l  s c a l e  

Meter and output zero adjustment on f ron t  panel  

Within two of t he  analyzer-ratemeters a r e  included s p e c t r a l  in te rac t ion  

c i r c u i t s ,  one f o r  t h e  Uranium Channel, and one f o r  t h e  Potassium Channel. 

The Thorium Channel analyzer-ratemeter and t h e  t o t a l  count channel 

analyzer-ratemeter a r e  i den t i c a l .  The t o t a l  count channel i s  operated i n  

t h e  i n t e g r a l  mode, recording a l l  pu l ses  above,l MEV. 

K-40 Channel s e t  t o  accept energies  from 1.38 MEV t o  1.53 MEV 

U-238 Channel (Bi-214) 1.67 MEV t o  1.85 MEV 

Th-232 Channel (TI-208) 2.49 MEV t o  2.75 MEV 

Spectra l  i n t e r ac t i on  f o r  t h e  Uranium Channel is accomplished by s e t t i n g  

t he  Thorium Channel t o  f u l l  s ca l e  wi th  a pure Thorium sample. By means of a 

potentiometer, t he  output of t h e  Uranium Channel i s  reduced t o  background. 

The Potassium Channel output i s  then  reduced t o  background i n  t h e  same way. 

A pure  Uranium source i s  used t o  e l iminate  t he  con t r ibu t ion  of t h e  

uranium peaks t o  t h e  K-40 Channel. 

In t h i s  manner, the  t h r ee  channels record t h e  gamma r a d i a t i o n  of t h e  

three  sources with a minimum of i n t e r a c t i o n  (assuming spec t r a l  equilibrium 

of the  samples). 

3. Radio Alt imeter ,  Bonzer, Model TRY-70 

The Bonzer rad io  a l t imete r  i s  a v e r t i c a l  measuring device with a meter 

readout instrument i n  t h e  a i r c r a f t  console. I t  measures t e r r a i n  clearance 

t o  wi thin  5% from 80 f e e t  t o  2,500 f e e t .  Output from t h e  meter c i r c u i t  i s  

supplied t o  t he  analogue da ta  recorder .  



/ 

Specif ica t ions  c Input power: 28 VDC, 0.6 Amps 
, 

Operating Range: 80 t o  2,500 f e e t  

Accuracy: 2 5% 

Output: Meter ca l ib ra ted  - 80 t o  2,500 f e e t  

4. Power Inver ter ,  F l i t e t r o n i c s  Co., Model PC-16 

Input voltage:  28 VDC, 2 2 v o l t s  

Input current:  14 Amps DC f u l l  load 

Output voltage:  115 VAC, 2 5% 

Power -- 250 vo l t  amps f o r  115 v o l t s  AC 

Freq. -- 60 2 1 cycle/sec.  

Output waveform: s ing le  phase s i ne  wave 

Weight: 16 lb .  

The F l i t e t r o n i c  S t a t i c  I nve r t e r  i s  an exce l l en t  DC t o  AC converter  pro- 

viding a 60-cycle, 115-voltage source wi th  a minimum of d i s t o r t i o n  i n  t h e  
\ 

output waveform. I t  causes very  l i t t l e  no i se  t o  be  developed i n  t h e  a i r c r a f t  

f'- 
power bus. Its frequency accuracy guarantees proper operat ion of o ther  AC 

i I power dr iven devices. 

Low d i s t o r t i o n  i n  t he  output waveform and t h e  l ack  of t r a n s i e n t s  i n  

t h e  a i r c r a f t  power system, r e s u l t  i n  very c lean t r a c e s  on t h e  osci l lograph,  

and proper operation of the  d i g i t a l  magnetometer. I 

I 

5. Lightbeam Oscillograph, Clev i te  Corporation, Model 16-2300-00 

Specif ica t ions  

Power requirements: 60 cps, 115 v o l t s ,  100 wat t s  

Kumber of channels: 8 

Recording speeds: 0.2, 0.4, 1 . 0 ,  2.0, 5.0, 10, 25, 50 inches/sec. ,  

a lso  x 1/100 of t he  above (normally 0.1 inches/ 

second) 

Writing speed: i n  excess of 20,000 inches/second 

Light source: dual  f i lament,  tungsten lamp 

Trace l i n e a r i t y :  f 1.0% on outer  channels, 0.5% on inner channels 

Galvanometer protect ion:  ind iv idua l ly  fused on r e a r  panel 1 
J? Galvanometer type:  11-2111-20, 60 A/inch 



Recording paper: - 11-2542-63, slow speed paper 

Accessories: t r a c e  in te r rup t  ( f a c i l i t a t e s  channel i d e n t i f i c a t i o n  

i n  case of cross  overs); amplitude g r i d  mask, 0.1 inch g r i d ;  

fo to lyzer  lamp - d i r ec t  photochemical processing of exposed 

Paper 

Galvanometer impedence : 105 ohms 

Fuse res i s t ance :  75 ohms 

The s t r i p  char t  recorder monitored a l l  seven analogue d a t a  channels 

a s  below: 

Channel 1 Uranium 1.5" de f l e c t i on  = 100 counts/sec 

2 Potassium 1" de f l ec t i on  = 100 counts/sec 

3 Thorium 1.0" de f l e c t i on  = 100 counts/sec 

4 Total  Count (Scinti l lometer)  1.5" de f l e c t i on  = 800 counts/sec 

5 Coarse (Magnetometer) 4.0" de f l e c t i on  = 990 gammas 

7 Alt imeter  0.5" de f l e c t i on  + 100' @ 300' 

The e ighth  channel was used a s  an event marker producing an analogue 

p r in tou t  of t h e  f i d u c i a l  r e g i s t e r  when each event i s  marked v i a  a f l o s r -  

. s ,y mounted push button.  
1 
\ 

Simple Res i s t ive  Pads were used i n  each channel of da t a  output  t o  

match t h e  c h a r a c t e r i s t i c s  of t h e  recorder .  See Appendix C f o r  f u r t h e r  

d e t a i l s .  

The equipment was carr ied  by a Bell  206B he l icop te r  with t h e  e lec t ron ics  

f o r  t h e  magnetometer and sc in t i l lomete r  being mounted i n  t h e  r e a r  compartment 

with t he  recorder.  The sc in t i l lomete r  de t ec t i ng  c r y s t a l  was mounted i n  t he  

baggage compartment and t he  magnetometer sensing head t r a i l e d  i n  a "bird" a t  

t h e  end of a 20 m .  cable.  

The Bonzer a l t imete r  was mounted on t h e  lowest p a r t  of t h e  b e l l y  of t h e  

a i r c r a f t  and i ts  readout instrument mounted i n  t h e  console panel .  The output 

a l so  supplied t he  a l t i t u d e  channel of  t h e  recorder .  

The f i duc i a l  marker provided a means of (a) marking t h e  analogue t ape  

a t  each f l i g h t  s t r i p  locat ion and (b) providing a means of wr i t ing  t h a t  number 

on t he  analogue t ape  thus synchronizing t h e  analogue and d i g i t a l  t apes .  An 

audio tone was a l s o  generated which s i gna l l ed  t h e  f i c u c i a l  loca t ion  on t he  

video tape .  
\ 



6. Scanner-coupler Geometries G-704 

This u n i t  sequen t ia l ly  samples each instrument i n  t h e  he l i cop te r  upon 

a command from t h e  magnetometer. I t  records  The header information, 

f iduc ia l  r e g i s t e r  information, time of day, magnetometer da ta ,  each of t h e  

four channels of sc in t i l lomete r  da ta ,  and f i n a l l y  t h e  r ada r  a l t ime t e r  readings.  

I t  i n t e r f ace s  with t h e  Kennedy t ape  recorder  providing a 48 character  record 

every time t h e  p r i n t  (or scan) command is generated by t h e  magnetometer. 

The u n i t  has b u i l t  i n  readouts f o r  t h e  time (24 hour clock) and t h e  
) 

A/D converter (used f o r  the  sc in t i l lomerer  and a l t ime t e r  data) 

7.  Kennedy Incremental Tape Recorder 

This u n i t  wr i t es  t he  da t a  obtained by t h e  scanner on t o  IBM compatible 

7 t rack NRZI format tape.  I t  has a maximum speed of 300 characters/second 

but is i n  f a c t  used a t  approximately 100 charac te r s  pe r  second. By using t h e  

machine i n  t h i s  undemanding manner, t h e  wr i t e  e r r o r  r a t e  i s  extremely low. 

The u n i t  has a b u i l t - i n  read a f t e r  wr i t e  funct ion t h a t  compares t h e  

j u s t  wr i t t en  da ta  (on a character  by character  ba s i s )  with t h e  input da ta .  

, ( /  x1 I f  the  two a r e  not iden t ica l ,  t h e  l a s t  (48th) character  i n  t h e  "word1' i s  
i / 

changed from a "B", which s i g n i f i e s  t h e  end of a scan, t o  a "C" which ind i -  

ca tes  t o  t h e  processing computer t h a t  one of t h e  charac te r s  i n  t he  48 

character  word i s  not what was commanded. The d a t a  processing computer 

decides whether t h a t  pa r t i cu la r , scan  is  required and i f  so compares t h e  

da t a  with t h e  scans before and a f t e r  t h e  questionable da ta .  Thus almost 

a1 1 wri t ing e r r o r s  a r e  caught and el iminated . 

8. Sony AVC-3400 TV recording system 

The Sony TV system cons i s t s  of  a 3 kg. TV camera with a small t e l e -  

v is ion viewing screen and a 6 kg. recorder which uses  %'I videotape on r e e l s  

of hour durat ion.  

The TV camera i s  equipped with a 10 mrn. wide angle l ens  (equivalent I 
t o  about a 20 mm. wide angle l ens  i n  35 mm. format) which i s  d i rec ted  toward ~ 
t h e  ground. I t  a f fords  a 60 degree f i e l d  of view, thus  looking at a s t r i p  I I 

of the  sur face  approximately 120 meters wide f o r  a f l i g h t  height  of 100 m .  

A l l  communications i n  t he  he l i cop te r  a r e  recorded so t h a t  geologic 
* 3 information and comments concerning f i d u c i a l s  and t h e  l i k e  a r e  ava i l ab le  I 

k.'",) ; 
upon replay of t h e  tapes .  Operation is  e a s i l y  checked by playing back t h e  i 



0 t ape  ( in  f l i g h t  i f  necessary). 

The main disadvantage is  t h a t  t h e  playback takes  p lace  i n  r ea l  time, 

and t h a t  every hour flown i s  an hour of video tape.  The high cost  of video 

tape demands t h a t  t h e  tapes be reused and t h e  old da t a  i s  thus  l o s t .  How- 

ever, once t h e  tapes  a r e  played back, very l i t t l e  addi t ional  information 

needs t o  be re ta ined.  



CANEX PLACER LIMITED 
EXPLORATION DIVISION 

August 19 7 7 

V - 157 TROUT LAKE 

COSTS: MOBILIZATION/DEMOBILIZATION 

2 men - a i r £  are $580 

F r e i g h t  600 

Truck r e n t a l  15 0 

ROOM & B O B  3 men 5 days @$25/ man day 

EQUIPMENT RENTAL 2 wk. min. @$8,000/moS 

HELICOPTER 22 h r s .  @$350/hr. 

Fuel  11 drums @$1.35/gal.  

SALARIES 1 naviga tor  1 w k .  @$1,50O/mo. $ 375 

1 equipment op 1 wk. @$1,50O/mo. 375 

1 geophys ic is t  1 mo. @$1,50O/mo. 1,500 

1 draughtsman 1 wk. @$1,00O/mo. 250 

$2,500 

Benef i t s  & Supervision 30% of above 750 

$3,250 

MATERIALS SL MAF PEPARATION/REPRODUCTION 

Pho tomosaic $ 1,500 

Photo Recording Paper 180 

Reproduct i o n s  250 1,930 

$ 19,255 

E q e n d i t u r e s  f o r  a i rbo rne  survey of Cx and POX claims (208 u n i t s )  

$ 3 l / l i n e  mile and mobi l iza t ion  and demobi l iza t ion  

l i n e  recovered 565 l i n e  m i l e s  - 900 km. 

$2llkm. 

I I 

.J? PI. Thornton 

JMT : g l  

700 BURRARD BUILDING 1030 WEST GEORGIA STREET VANCOUVER. B.C.. CANADA V6E 3A8 (604) 682-7082 










