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INTRODUCTION 

The Mars p rope r t y  was s taked  by ZX J o i n t  Venture (Chevron Canada L i m i t e d ,  

E n t e r p r i s e  E x p l o r a t i o n  L i m i t e d  and SMD M in ing  Co. L td . )  i n  June, 1982 ove r  a 

carbonaceous mudflow assoc ia ted  w i t h  a  vege ta t i on  anomaly. A weakly a c i d i c  stream 

i s  p r e c i p i t a t i n g  secondary gypsum and a  t r a c e  o f  b a r i t e  occurs i n  t h e  u n d e r l y i n g  

sha le  sequence. Geolog ica l  mapping and geochemical sampl ing was conducted from 

J u l y  6  t o  August 15, 1982. The program was managed by R.C. Carne and C.A. Main 

o f  Archer,  Cathro & Assoc ia tes  (1981) L i m i t e d .  

PROPERTY. LOCATION AND ACCESS 

The p rope r t y  c o n s i s t s  o f  49 cont iguous c l a ims  recorded i n  t h e  name o f  Archer,  

Cathro & Assoc ia tes (1981) L i m i t e d  a t  t he  Watson Lake M in ing  Record 's  o f f i c e ,  Yukon 

as f o l l o w s :  

No. Cla im 
Cla im Name C l  aims M in ing  D i s t r i c t  Sheet Grant  Numbers E x p i r y  Date 

Mars 1-49 4  9  Watson Lake 95C/13 YA68539-YA68587 June 28/83 

The Mars p rope r t y  i s  l o c a t e d  near  t h e  Yukon-NWT boundary a t  t h e  headwaters 

o f  t h e  W h i t e f i s h  River ,  a t  60°50'N l a t i t u d e  and 125O48'W l ong i t ude ;  180 km n o r t h e a s t  

o f  Watson Lake, Y.T. Access i n  1982 was by h e l i c o p t e r  f rom a  camp nea r  t h e  Alaska 

Highway a t  t he  L i a r d  R i v e r  c r o s s i n g  (Kin 792), 160 km south o f  t he  p r o p e r t y .  
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GEOMORPHOLOGY 

The property i s  in  an a r e a  of  broad h i l l s  t h a t  r i s e  t o  a  uniform e l e v a t i o n  

of  about 1400 m. Rel ief  i s  o c c a s i o n a l l y  s t e e p  i n  some narrow stream channels .  

In genera l ,  va l l eys  a r e  wide and d r a i n  t o  t h e  sou theas t .  Most of t h e  a r ea  i s  

heavi ly  vegetated with t r e e l i n e  a t  about  1400 m.  Fo res t  f i r e s .  have burned 

ex tens ive  s e c t i o n s ,  g r e a t l y  impeding ground t r a v e l .  

The d i s t r i b u t i o n  of g l a c i a l  e r r a t i c s  and presence of g l a c i a l  f e a t u r e s  such 

a s  e ske r s ,  t e r r a c e s ,  l akes ,  l a c u s t r i n e  and g l a c i o f l u v i a l  depos i t s  i n d i c a t e  t h a t  

most of t he  a rea  was g l a c i a t e d  in  t h e  P le i s tocene .  

STRATIGRAPHY 

Most of t he  geological  in format ion  on the  proper ty  i s  based on t h e  r e s u l t s  

of d e t a i l e d  s t r a t i g r a p h i c  and s t r u c t u r a l  mapping performed during 1982 by ZXJV 

g e o l o g i s t s ,  p a r t i c u l a r l y  Randy P a r r i s h ,  wi th in  t h i s  a r e a  of gene ra l ly  poor exposure. 

The geology of t h e  b e l t  i s  p l o t t e d  a t  a  s c a l e  of 1:10,000 on Figure 1, in  pocket.  

The following Table of Formations i s  r e p r e s e n t a t i v e  of t he  b e l t .  

TABLE 1: MARS PROPERTY, TABLE OF FORMATIONS 

Ordov'ician, S i l u r i a n  and Devonian 

O S D ~ ~  The Road River Formation i s  f a i r l y  well exposed west of Spruce Lake and 

c o n s i s t s  of 350 t o  600 m of black and, in  p a r t ,  blue-grey weathering,  

g r a p t o l i t i c  sha l e  and c h e r t y  s h a l e ,  laminated,  buff t o  medium brown 

dolomi t ic  s i l  t s t o n e ,  black s i l t y  1 imestone and some minor coa ly  o r  

carbonaceous black beds. This  u n i t  gene ra l ly  unde r l i e s  t h e  more 



Ordov ic ian ,  S i l u r i a n  and Devonian ( c o n t  ' d )  

O S D ~ ~  r e s i s t a n t ,  l amina ted  s i l t s t o n e  and ca lca reous  r o c k s  t h a t  f o rm  c l i f f s  

a long  t h e  Beaver R i v e r  ( s o u t h  o f  F i g u r e  1). S t r a i g h t  monograpt ids  and 

a  curved, a lmost  c i r c u l a r  monograp t id  a r e  common i n  t h e  b l a c k  sha les  t o  

t h e  p o i n t  t h a t  t h e i r  absence i n  a  b l a c k  sha 

i s  n o t  o f  Road R i v e r  age. 

S i l u r i a n  and Devonian 

l e  p robab l y  i n d i c a t e s  t h a t  i t  

SDv A cream co loured  v o l c a n i c  b r e c c i a  and a  b u f f  t o  w h i t e  q u a r t z  f e l d s p a r  

porphyry ,  c o n t a i n i n g  abou t  5  p e r c e n t  q u a r t z  eyes and 5  pe rcen t  f e l d s p a r  

c r y s t a l s  outcrops on t h e  W h i t e f i s h  R i v e r  between Balsam and Spruce Lakes. 

It occurs  w i t h i n  t h e  upper  p o r t i o n  o f  t h e  Road R i v e r  Format ion and hence 

i s  p robab ly  S i l u r i an -Devon ian  i n  age. These igneous rocks  c o u l d  be e i t h e r  

dykes o r  f l ows .  

Devonian and M i s s i s s i p p i a n  - Lower Earn Group 

DM, The Lower Earn Group dom inan t l y  c o n s i s t s  o f  "gun-blue" weather ing,  s i l i c e o u s  

Pal  eozo i c  

L 

t o  che r t y ,  cabonaceous, j e t - b l a c k  sha les.  I n  c o n t r a s t  t o  o t h e r  

sha le  u n i t s ,  t h e  Lower Earn  Group r a r e l y  con ta i ns  such d i s t i n c t  

l i t h o l o g i e s  as s i l t s t o n e s ,  carbonates o r  brown weather ing c l a s t  

Thickness o f  t h e  u n i t  i s  v a r i a b l e ,  r each ing  a  maximum o f  650 t o  

i c  rocks .  

900 m. 

I n  t h e  area of t h e  Mars c l a ims ,  t h e  upper p a r t  o f  t h e  u n i t  c o n t a i n s  

d i s t i n c t i v e  orange wea the r i ng  s e p t a r i a n  nodules.  . 

F o s s i l s  found  i n  t h e  Lower Earn Group i n c l u d e  vascu la r  p l a n t  f ragments  

up t o  20 cm i n  l eng th ,  "Y"-shaped sponge s p i c u l e s  up t o  1 cm l o n g  and 

s t r a i g h t ,  tapered  segmented cephalopods up t o  10 cm long .  None of these  

a re  found  i n  t he  Road R i v e r  Format ion,  no r  a r e  any g r a p t o l i t e s  found  i n  

t h e  Earn Group and hence t h e  presence o f  those f o s s i l  types i s  d i a g n o s t i c  

of t h e  r e s p e c t i v e  1  i t h o l o g i c  u n i t s .  



Devonian and Mississippian - Lower Earn Group 

This i s  a  subdivision of the Lower Earn Group consisting of so f t ,  non- 

sil iceous black shales with a  high clay content. Weathering of t h i s  

member has produced the black mudflow and slumped r ivercut  in the central 

Mars claims area (see Plate 1 on the following page). 

This exhal i te  subdivision of the Lower Earn Group l i e s  s t rat igraphical ly  

below the s o f t  shales of the DM, member within uni t  D M E  Distinctive 

rusty-orange exposures of DMe, a re  only found on the Mars claims and the i r  

immediate vicini ty .  The unit consists of s i l  iceous, pyr i t ic  shale with 

thin,  whitish-grey laminations of bar i te .  Minor bedded pyrite with bar i te  

was seen in the Whitefish River area,  southeast of the Mars claims. 

The presence of anomalously high s i l i c a ,  barium and iron in the member 

indicates t h a t  geothermal exhalative ac t iv i ty  was act ive in the area of 

the Mars claims during deposition of Lower Earn Group sediments. 

Carboniferous and Permian - Mattson Formation 

P~ Overlying the Lower Earn Group i s  the 200 m thick Mattson Formation. The 

lower par t  consists of a dis t inct ive,  res i s tan t ,  buff-white, thick-bedded 

,and massive quartz-arenite and quartzi te  that  i s  about 30 m thick. T h i s .  

grades upwards into a  more heterogenous assemblage of quartz sandstone 

and g r i t  (with white feldspar fragments), s i l t y  shale,  so f t  f i s s i l e  shale, 

impure sandstone and s i l t s tone .  Bedding in the quartz-arenite unit i s  

often ind i s t inc t  and i s  defined by a  load-casted surface, which can appear 

pit ted.  

The boundary between the Mattson Formation and Lower Earn Group, which 

i s  quite d i s t inc t ive  and easily mapped from the a i r  and on the ground, 

i s  a  very useful marker horizon. 



PLATE 1 - LOOKING NORTHEAST TO CENTRAL MARS C L A I M S  



STRUCTURE 

The Mars claims 1 i e  within one of the more westerly panels of a s e t  of 

l inear  north-trending thrust  panels in a wide zone of moderately folded sediments 

bounded on the eas t  by the Caribou Thrust. The geology and structure of the Mars 

claims i s  shown in plan on Figure 1. 

In general, the main thrust  panel i s  folded into a broad antiform with a 

shallow central axial syncline, called the Spruce Lake Syncline by ZXJV. This 

has produced two ant icl ines  that  bound both sides of the central axial syncline. 

Similarly, stratigraphy i s  exposed symmetrically around t h i s  sync1 ine which, 1 ike 

almost a l l  synclines in t h i s  region, i s  capped by younger res i s tan t  Mattson Formation 

quartzi te .  

The eastern flank of the eastern antic1 ine ( ca l l  ed the Mars Antic1 ine by 

ZXJV) i s  nearly continuously exposed from north of the Mars claims to  the south. 

I t  has s l igh t ly  bet ter  than average exposure possibly because of i t s  proximity 

to  the east-dipping Caribou Thrust to  the eas t .  Near the Mars claims, t h i s  thrust 

has juxtaposed lower Devonian carbonates adjacent to  younger Mattson quartzite.  

The Mars property i s  complicated by auxil iary folding, particularly in the 

v i c i n i t y o f t h e  Mars claims. A t  the north end of the Mars claims, a t  l eas t  two 

additional folds  l i e  between the Mars Anticline and the Caribou Thrust. 



MINERALIZATION 

No sedex-type lead-zinc mineralization has been found on the Mars property. 

Preliminary prospecting and mapping has shown the presence of minor bar i te  and 

pyrite within unit DMex These a re  shown as occurrences A, B and C on Figure 1. 

Occurrence B i s  also shown on Plate  1 (following page 4 ) .  

The exhalative unit (un i t  DM,,) weathers a d is t inc t ive  rusty-orange and 

consists of a platy, s i l iceous,  s l igh t ly  g r i t t y  black shale. No lead or zinc 

mineralization was found within t h i s  uni t  a t  surface. Crystals of gypsum up t o  

10 cm long were found and are  interpreted as secondary in origin. 

Occurrence A i s  located northeast of Spruce Lake. I t  consists of 2 mm thick 

laminate of whitish-grey bari te  1 to  2 cm apart  within a poorly exposed t rue 

thickness of approximately 70 m .  Str ike length i s  uncertain as i t  was not observed 

across the lake. No sampling was performed b u t  the bar i te  content i s  visually 

estimated a t  about 10 percent. Soil samples from the vicini ty  of the b a r i t i c  kone 

show weakly anomalous values in lead (63  ppm) and background zinc. 

Occurrence B outcrops in the core of an ant icl ine in the south-central part  

of the Mars claims. I t  has approximately the same strat igraphic thickness as 

occurrence A .  I t  cannot be traced along s t r i k e  because ofheavy vegetation and 

overburden cover. Although no sulphide minerals were observed, the rusty-orange 

weathering colour and gossanous s o i l s  developed on the zone indicate tha t  the shale 

i s  weakly pyr i t ic .  

The only sulphides observed occur south of the Mars claims on Whitefish River, 

a t  occurrence C .  I t  comprises bar i te  laminae u p  to  2 mm thick over a thickness 

of approximately 70 m .  Pyrite i s  interlaminated with bar i te  over a 3 m thickness. 

Both minerals occur as very f ine  laminae and each makes u p  about 10 percent of 

the rock. Assays for  lead, zinc and s i lve r  were uniformly low. 



GEOCHEMISTRY 

Geochemical r e s u l t s  f o r  t h e  Mars c l a ims  a r e  . p l o t t e d  on F i g u r e  1, i n  pocke t  

Resu l t s  were g e n e r a l l y  d i s a p p o i n t i n g .  

The Mars c l a ims  were s taked  on r a p i d l y  e r o d i n g  and leached  sha les  assoc ia ted  w i t h  

a  vege ta t i on  k i l l  zone. The s t ream d r a i n i n g  t h i s  zone appeared t o x i c  and i s  

p r e c i p i t a t i n g  secondary gypsum. However, i t  had a  n e u t r a l  pH and c o n t a i n s  no i r o n  

hyd rox i de  p r e c i p i t a t e s  . P r e l  i m i n a r y  geochemical sampl i n g  i n  1982 c o n s i s t e d  of 140 

s o i l ,  s i l t  and r o c k  samples.  Four teen  wate r  samples were a l s o  analysed.  Data 

n o t  p l o t t e d  on F i g u r e  1 i s  i n c l u d e d  i n  Appendix A (wa te r  v a l u e s ) .  

Lead va lues were u n i f o r m l y  low.  The h i g h e s t  l e a d  va lue  was 63 ppm f rom a  

s o i l  sample c o l l e c t e d  n o r t h e a s t  o f  Spruce Lake. Z inc  response was o n l y  weakly 

anomalous a t  best ,  w i t h  t h e  h i g h e s t  va lues  be ing  3100 ppm f r om a  sample o f  

f e r r i c r e t e  and 1600 pprn f r o m  a  r o c k  specimen. S i l v e r  va lues a r e  v a r i a b l e  and l o c a l l y  

reach  6.6 pprn on t h e  c l a ims .  

Water sampl i n g  conf i rmed t h a t  streams d r a i n i n g  t h e  k i l l  zone a r e  s t r o n g l y  

anomalous i n  i r o n  ( up  t o  116,000 ppb),  s u l f a t e  (SOq - up t o  1820 ppm), z i n c  (up 

t o  1600 ppb), l e a d  (up t o  48 ppb) and copper (up t o  120 ppb) .  A l l  streams were 

n e u t r a l  except  f o r  one w i t h  a  pH o f  abou t  5. The presence o f  any l e a d  i s  

encouraging s i nce  i t  u s u a l l y  p r e c i p i t a t e s  as i n s o l u b l e  compounds when pH i s  g r e a t e r  

than  5.2. 

ICP a n a l y s i s  o f  r o c k  samples d i d  n o t  d i s c l o s e  any unusual va lues .  The samples 

con ta i ned  8 t o  45 pprn a r s e n i c ,  5  t o  36 pprn molybdenum, 3 1  t o  264 pprn z i n c ,  480 t o  

4000 ppm phosphorous, 10 t o  44 ppm l ead ,  up t o  4  pprn bismuth,  0.5 t o  2.0 ppm 

cadmium, 1 t o  30 ppm c o b a l t ,  10 t o  76 pprn n i c k e l ,  1.19 t o  5.36 p e r c e n t  i r o n ,  27 

t o  531 pprn manganese, 99 t o  728 ppm vanadium, 6  t o  39 pprn copper and 0.5 t o  6.0 

pprn s i l v e r .  Tungsten va lues  were below t h e  d e t e c t i o n  1  i m i t s .  



CONCLUSIONS AND RECOMMENDATIONS 

No sedex-type lead-zinc mineralization has been found in the shale units 

within the Mars claims. The claims l i e  close to  a  middle Devonian carbonate/shale 

facies change. Bedded bar i te  and pyrite within the claims and along s t r i k e  indicate 

tha t  exhalative processes were act ive during deposition of shales assigned to  the 

upper Devonian-Mississippian Lower Earn Group. The structural and s t rat igraphic 

set t ing of th i s  shale uni t  i s  d i s t inc t ly  different  near the Mars claims than 

elsewhere in the d i s t r i c t ,  a  character is t ic  shared with known sedex camps in 

Selwyn Basin. 

Geochemical conditions a re  unusual on the Mars claims. Spring waters have 

retained their  high metal content and have not precipitated f e r r i c re t e  gossans. 

The extremely high sulphate and iron content of the spring waters suggests tha t  

they could be draining through an oxidizing sul phide deposit, probably consisting 

mainly of pyrite although zinc content of the water i s  also high. 

The Mars claims warrant fur ther  study, particularly more comparison of the i r  

geochemical response with case h is tor ies  from other sedex deposits. 

IATES ( 1981) L IMITED 

. Eng . 



APPENDIX A 

MARS C L A I M S  SPRING WATER ANALYSES 



MARS CLAIMSSPRING WATER ANALYSES 

Sample   umber 

WS1 

WS2 

WS3 

W S4 

WS5 

WS6 

WS7 

WS8 

WS9 

W S l O  

WSll 

WS12 

WS13 

NS14 

WS15 

WS16 

WS17 

Copper (ppb) Lead (ppb) Z inc  (ppb)  

c 2  4 5 6 

I r o n  ( p p b l  

16 

2 4 

24 

4 2 

23000 

15600 

8400 

1500 

300 

lO6OOO 

35000 

1300 

11 6000 

11 0000 

21 00 

33000 

38000 

Sul  pha te  

so", ( P P ~  

120 
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STATEMENT OF QUALIF ICATIONS 



STATEMENT OF OUALIFICATIONS 

I ,  Robert J .  Cathro, with bus iness  addresses  in Whitehorse, Yukon T e r r i t o r y  

and Vancouver, B r i t i s h  Columbia, and r e s i d e n t i a l  address in West Vancouver, 

B r i t i s h  Col umbia, do hereby dec la re :  

1. I am a 1959 graduate of the  Unive r s i ty  of B r i t i s h  Columbia in 

geological  engineering.  

2. I have been engaged in  geologica l  engineering f o r  over twenty y e a r s ,  

t he  pas t  seventeen of which have been a s  a consul tant .  

3. I  am a r eg i s t e red  profess ional  engineer  in B r i t i s h  Columbia and in 

. 
Yukon Ter r i to ry .  

4. I have supervised the  work descr ibed  in t h i s  r epor t .  

~ o b e k f i , ~  1 \L  .,/Ca th?~q, ,  Y=A.:,&C. , P.  Eng . 
\ ,.J. ,, ,.;;;?,;*\. ,\ .. ' / 
. -., --_- *.,/ " 'Y ,, ' 
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Department of Indian Affairs and Ncrthcrn ~wclwrr :ent  

YUKON QUARTZ thlNI1.IG ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

OFFICE DATE STAMP 

1. I a;r ~ 1 . e  owner, or agenr of t h e  curie?, of r!rr r,i?i:..31 ~ - ! R ~ T ( s )  I C  ~ l ~ i c h  r e f e r e n c e  is made h e r e i n .  

2 .  ! have done,  c r  caused tr h e  dor'e, wntk rl! r1.r .Cc l lwinr :  v ine l -a1  c la: 'm(s) :  



Dwcrtmcnt of Indian Affoir; ond Northern DcvJc~rncnt 

YUKON QUARTZ MINING ACT 

FORM "Cat - APPLICATION FOR A CERTIFICATE OF WORK 

(This form rzquired i n  duplicate with shetch showing location of work.) 

RAKE OATH AND S A Y ,  THAT:- 

OFFICE DATE S T A W  

1. I s r  7 t : r  owner, o r  a g e n t  c.f t h e  cwncr ,  of t h c  r,ir.i:,ai ? l a i r  ( r . )  tc. which r e f e r e n c e  is n,ade h e r e i n .  

2 .  I have dorre, o r  caused t o  b e  done ,  woth cr:  t i:e !c!lsi;ing n!inex-a1 c la? ' rn ( s ) :  

t o  r e p l ~ e s r n t  t h e  fcl:ob:inp mineral c l a i n . s  o n d c r  t i ,< ;:i:t!;z~.i:\. c f  O r c w p i n i  C e r t  i  i i c a t e  No. 

(Here  l i s t  c l a i m  ? C  be renewed i n  n ~ n c r i c a l  o r d e r ,  b\. p-;nt nun:hcr and c l a i m  pame, showing renewal  p e r i o d  

r tques+.ed 1. 

N o t ~ r y  Public 
C 



V.4KE OATH A N D  SAY,  THAT:- 

1. I arr r k e  ewer, o r  a g e n t  of th r  cwner,  of * h t  r i i r <  : ,! cl;.ir (: ) t i .  which r e f e r e n c e  i s  made h e r e i n .  

$ 7 8  

2 .  1 have done,  or  caused to h e  done, woth Pr: ti:r Cc!lwin!: n . i r i L , r . i l  c la i : : ( s ) :  

()!ere l i s t  c l a i m  on which work was a c t u ~ l l v  d,?::c !,\. ncntc;. ,lnLi n,v.c>) 

MAPS 3 -  8 YA 653541-54L 
19- 24 YA 68 5 5 7 - S L E  
3d YA L3S74 

Department of Indian Affairz and Norkhern Dcvelcmmcnt 

YUKON QUARTZ MINWG ACT 

FORM "C" - APPLICATION FOR A CERTIFICATE OF WORK 

2% 
-- 

d o l l a r s ,  s i n c e  t h e  ~la \ .  cf , ! L>N-s 19 82  

A'- 

P-  - - .  , k ; ~ b  *' . ?,3 
c . ,rs .( 

@@ 

+COMIIDLJ DATE 28 MAQCY 

,yti , ~ 3 .  \ . < 

? .& $0" (This form required in  duplicate with sketch shoving location of k w h . )  I .R 

2 .  The f o l l c w i n p  is  a  d e r a i l e d  r t a t m r r . :  ri ,-\:,.!I t ; z r . L  : ( : ' c :  i I :  f u l l  p a r t i c u l a r s  o f  thp work done i n d i c a t i n g  

Norazy Public 



M4KE OATH AND SAY,  THAT:- 

1 .  : ar: r h r  owner, o r  agent of t h e  c,wner, cf th t .  n:incr,iI c l z i r . ( :  ) t c  ~ ! : i c h  reference is made he re in .  

2 .  i :,ave done, or cause2 t c  be done, wotk or: t1.e fcllo~iny. f i . i n ~ > r , , i ?  c ! ~ j : ~ ( s ) :  

~ o t a h  Public 



C O S  S U L T I S G  GEOLOGICAL ESGINIGKRS 

VANCOUVER. B.C. ( 6 0 4 )  6 8 8 - 2 5 6 8  B O X  4  127, W H I T E H O R S E ,  Y .T .  Y l A  3 S S  ( 4 0 3 )  667-54 15 

1 0 1 6  - 5 1 0  WEST HASTINGS S T R E E T  
V A N C O U V E R ,  B . C .  V 6 B  1 L B  

AFFIDAVIT 

I ,  Joan Mar iacher ,  of Vancouver, B . C .  make oa th  and say :  

That t o  t h e  b e s t  of my knowledge the  a t t ached  Sta tement  of 

Expenditures  f o r  exp lo ra t ion  work on the  Mars 1-48 

mineral c l a ims  on Claim Sheet  95C/13 i s  a c c u r a t e .  

J o a n ~  Mariacher 

Sworn be fo re  me a t  Vancouver, B . C .  

t h i s  17 th  day of 

January , 1983 

- - 

Notary, Yukon T e r r i t o r y  



Sta tement  of Expendi tu res  
Mars 1 - 48 Mineral  Claims 

F i e l d  Work J u l y  6 - August 15 ,  1982 - - - - -- -- 

Labour 

R . C .  Carne ( g e o l o g i s t )  - August 3 ;  1 day a t  $240/day $ 240.00 
R .  P a r r i s h  ( g e o l o g i s t )  - August 2 , 5 , 6 , 7 , 8 , 9 , 1 1 , 1 3 ;  

t o t a l  8 days  a t  $209/day 1 ,672.00 
Z .  Rebic ( g e l o g i s t )  - J u l y  ?0 ,21 ,23 ,  August 1 5 ;  

t o t a l  4 days  a t  $185/day 740.00 
W.Halleran ( f i e l d  a s s i s t a n t )  - J u l y  6 ;  1 day a t  

$1 19/day - -. 119.00 - - --- 

Expenses -- 

Highland Be1 1 c o n t r a c t  Be1 1 206B he1 i c o p t e r  - 34.4  
hours  a t  $374/hour p lus  f u e l  a t  22 g a l / h r  
a t  $3 .50 /ga l  d e l i v e r e d  t o  s i t e  

Camp and f i e l d  c o s t s  - 14 mandays a t  $45/day 



In Account With 

I Project- 
j x  7-aw'i- V C ~ K R  

i 
Date - - WY 3 1 ,  l-9'81 

Total 
MANAGEMENT 

~ L Y  .. . 
I 

' LABOUR 
Supervisory 

FieM 1 d 0 3  3- 

9-- T h d  1- 17. @ 2 l V V  
J B. L ~ ~ c ~ ~ -  d,~ - 3 t  P i 9- - w ~ Y - l - ? r Q  u C r U  

d L t  CWNb - G\ - 3 1  @ 1xm 
d ~ K E K K ~ - w ~ c - ~ , L ~ - ~ & ~ L ~  

\ D u ~ E  

.EXPENSES 
Accounting =<?I 
Expediting 4~ 

(E3 ' Y S ~  

/" total days at $ / day 
FieM equipment from AC stock , 4 

Xerox copies, 339 cadi at 2sY/copy 
Radio rental 5K3k 1- * 1 - 3  \ 

b 

Rental AC l u  Q truck \ - 3 \ at $ @O /muda, 
plus (a i7 r  7 to 33Vbs') ' Y S  kms at m / k m  1 

Petty cash 4 ,bo CZ : Y.8 Dl ! 7 , 8  b3 ! i r q i  Dl  I. 31 ~ ~ C L ' . ~ % D ' L !  LfZt9.003: 3 2 D Y  
I O , O ~ O /  : ( o I i q o t :  WliXbk1~3? MD'!! 17 Dz ' 

Blueprinting, 22% sq. ft. ha l id  at' 30 c/ft 'plus ' - sq.ft. Dilar at $ - /ft. 
Drafting, +x hrs. at $ LZ /hc 



LABOUR I 
, p e p  \ /&Ah,d c3.0.- d\& Supervisory 33 5 3  

I 

0 I 

total days at $ / day 
FieM equipment from AC stock , 

Xerox copies, 14; 7 cop.k~ at LS-~/CW~ 
Radio rental 5 A X  \QQ -4- w LfUO, 06 - h/ 

, 

3 S l t o  
97r~tS 

b f  
P,\ 



A HELICOPTERS LTD. 

4240 Agar Drive, Vancouver Airport South, Richmond, B.C. V7B 1A3 (604) 273-61 

IN ACCOUNT WITH 
I 
r 
I ARCHER CATHRO & ASSOCIATES 
I Box 4127 

FLIGHT TIME 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

1 COLLECTIVE CONTROLS I 
FLIGHT 1 FLIGHT 2 

START READING 

TOTALFLT.TIME 6 1 

/ 
AUTHORIZED BY 

INVOICE RATE C d 4  7 CHARTERER REP. REVENUE HRS. 

CUSTOMER P.O. NO. 8 n  c NON-REVENUE 

\ZONE AND/OR PROVINCE w((2. z4Ly CREW EX'S S 



FLIGHT REPORT .HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 59052 
FHARTER ER - Lti 

ADDRESS DATE 

/ OPERATION REMARKS I 

I I 
AUTHORIZED BY 

INVOICE RATE C CHARTERER REP. REVENUE HRS. 

-- 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 

CUSTOMER P.O. NO. p>p< NON-REVENUE 

ZONE AND/OR PROVINCE CREW EX'S $ 

FLIGHT 2 FLIGHT 1 

END READING 

START READING 

TOTAL FLT. TIME 

/09 
I 

/ e3  
5- 

5 
t 



FLIGHT REPORT HIGHLAND HELJCOPTERS LTD. VANCOUVER, B.C. 

ADDRESS DATE 

AUTHORIZED BY 
INVOICE RATE c d  4 0 7 0 .  CHARTERER REP. REVENUE HRS. 

& T w E  * / 

REG. 

PILOT SIGNATURE . FUELlLlTRE CUST.- HH 

CUSTOMER P.O. NO. NON-REVENUE 

<ZONE AND/OR PROVINCE \%-$ncS CREW EX1S $ Hi 

DATE 

~~ p~ 

/ OPERATION REMARKS 

C 

COLLECTIVE CONT 
i I 

hi 2,\- 

HOTEL 

-- 

MEALS MISC. EXPLANATION 



DATE HOTEL MEALS TRAVEL/ TEL - TEL TAXI  M ISC. EXPLANATION 

I OPERATION REMARKS I 

d 
1 I 

AUTHORIZED BY 
INVOICE RATE C 4 0  7 f l  CHARTERER REP. REVENUE HRS. 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 

I CUSTOMER P.O. NO. NON-REVENUE 

(D 
ZONE AND/OR PROVINCE I (1 CREW EX'S $ J 

FLIGHT 2 F L I G H T  1 

TOTAL FLT. TlME 

END READING 

START READING 

i 3 3  
=s/ 
4 
1 



ADDRESS DATE 

n REG. 

PILOT SIGNATURE FUELlLlTRE CUST. 
I 1 I  I  I v I I  I 
( DATE I HOTEL I MEALS I T R A V E L  I T E Q  - T E L I  TAXI  I MISC. I EXPLANATION I 

OPERATION R E M A R K S  

d l #  

2. / TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 

, I I  
AUTHORIZED BY 

INVOICE RATE C CHARTERER REP. REVENUE HRS. 

CUSTOMER P.O. NO. -5mz. < gYrfi, a& NON-REVENUE 

vONE AND/OR PROVINCE CREW EX'S $ 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, 0.c. - 59060 
CHARTERER 4 f 

DATE 
I Ad 

ADDRESS I / P ~  
I n REG R c w p E &  

PILOT SIGNATURE ) a d  V A,, I 

BASE FUELlLlTRE CUST m H H I  I 
D A T E  HOTEL M E A L S  T R A V E L  T  MISC. EXPLANATION 

I 

I OPERATION REMARKS , 
-- - 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 
F L I G H T  1 FLIGHT 2 

END READING 4 
I 

START READING /&/ 7 
TOTALFLT.TlME 4($ 

I 
AUTHORIZED BY 

INVOICE RATE C CHARTERER REP. REVENUE HRS. 

CUSTOMER P.O. NO. 9 7-39 
ZONE AND/OR PROVINCE 

C 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

&dL..L r:&j 59061 
CHARTERER L/Lt - 
ADDRESS 

t 

t \!=-A' =p 'V- 

YPE- 

PILOT SIGNATURE BASE 
1 

F u E u L m E  cusT.J7m HH C 
f I 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 

END READING 

rOTAL FLT. TlME 

I DATE 
MISC. 

AUTHO~IZE'D BY 
INVOICE RATE C g  4 7 0  CHARTERER REP. 

REVENUE HRS. 
P I  I C T n a n r m  m - -.- gc) .-I rl 

EXPLANATION 

NON-REVENUE 
ZONE AND/OR PROVINCE 

+ 

G~ CREW EX'S I 

OPERATION REMARKS 

Zjc.3 u 
I I 

HOTEL MEALS TRAVEL TE 
r 



FLIGHT LTD. ~ * N ~ O U V E R ,  B.E. 

CHARTERER 

ADDRESS DATE 

I O P E R A T I O N  REMARKS 

-- 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 

END READING 

TOTAL FLT. TIME 

I I 

d INVOICE RATE C 4 0 7 0 

CUSTOMER P.O. NO. 

\ZONE AND/OR PROVINCE 
u d 

AUTHORIZED BY 
CHARTERER REP. REVENUE HRS. .  

, NON-REVENUE 

@kL 4u.I-w CREW EX'S $ 

Y 

- 

0 



L) Iq;.CeLn r c e  
I 

Y . 7  .tItrR TYPE RclI 2i.k 
PILOT SIGNATURE BASE 

1 OPERATION REMARKS I 

I I 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 
F L I G H T  1 FLIGHT 

END READING 

START READING 

DATE 
I 

T R A V E L  

r 

H O T E L  

AUTHORIZED BY 
INVOICE RATE C a 4  0 7 0 CHARTERER REP.  REVENUE HRS. 

5-32%\ I CUSTOMER P.O. NO. 

\ZONE AND/OR PROVINCE 

T E L -  T E L  M E A L S  

NON-REVENUE 

CREW EX'S $ 
I ,  . 

p, 

T A X I  

y 

MISC. 1 EXPLANATION 



FL~GHT REPORT HIGHLAND, HELICOPTERS LTD. VANCOUVER, B.C. 64824 
CHARTERER bVT> 

ADDRESS 
I 

PILOT SIGNATURE 
I 

-- 

I I 

DATE HOTEL MEALS TRAVEL' TEL - TEL T A X I  MISC. EXPLANATION 

OPERATION REMARKS 1 

COLLECTIVE CONTROLS 

I I 

INVOICE RATE 

CUSTOMER P.O. NO. 
w 

ZONE AND/OR PROVINCE - 

AUTHORIZED BY 
CHARTERER REP. REVENUE HRS. .  

, NON-REVENUE 

CREW EX'S $ , , 

/- 

. 



FL~GHT REPORT HIGHLAND, HELICOPTERS LTD. VANCOUVER, B.C. 6482!  
CHARTERER ,-f3 

V 

ADDRESS 
I 

REG.*C'TwE 

PILOT SIGNATURE 

OPERATION REMARKS 1 

TIME CLOCK READING 

COLLECTIVE CONTROLS 

END READING 

I I 
AUTHORIZED BY 

INVOICE RATE c,& 4 7 0. CHARTERER REP. REVENUE HRS. - C 

CUSTOMER P.O. NO. , NON-REVENUE . 
ZONE AND/OR PROVINCE CREW EX'S $ - 

V 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 6482E 

DATE - Y-C, 23,/a 
4, 

PILOT SIGNATURE FuEL/LITRE cusT .  CEl HHI 

MISC. EXPLANATION 1 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 
FLIGHT 1 FLIGHT 2 

SND READING .5- 
START READING aq 
rOTAL FLT. T IME l a19 1 



FLlGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

CHARTERER V - ~ I  

ADDRESS & O X  4 /$  7 DATE kc- alga 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 
F L I G H T  1 FLIGHT 2 

END READING 
3h/o 3 
- 3 4  Q 

TOTAL FLT. T lME 2- 3 

EG. &#/? TYPE 

PILOT SIGNATURE 
I 

ELILITRE C U S T . l T 1  HH 1- 

4 

AL . . . - . . . - -- , . 
INVOICE RATE C CHARTERER REP. REVENUE HRS. 

CUSTOMER P.O. NO. 
N U N - K t V  tNUt  

ZONE AND/OR PROVINCE 1 , / ~  
C . / ,  CREW EX'S $ 

C' 

D A T E  HOTEL MEALS T EXPLANATION Y 

OPERATION REMARKS 

r 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

Y CHARTERER I 

ADDRESS DATE CL(~  1 

I 

PILOT SIGNATURE I BASE 1 0 . 4  ~/'&ELILlTRE c u s T . [ r l  HH 
/ 

D A T E  HOTEL MEALS T R A V E L  T E L -  T E L  T A X I  MISC. EXPLANATION 

OPERATION REMARKS I 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 

END READING 

START READING 

TOTAL FLT. TlME 

I I 

AUTHORIZED BY 
INVOICE RATE C & 4 0 1 CHARTERER REP. REVENUE HRS. - 
CUSTOMER P.O. NO. *q . NON-REVENUE 

ZONE AND/OR PROVINCE \ CREW EX'S $ , , I d 

V 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 6 4 8 4 3  
CHARTERER 

ADDRESS DATE 

PILOT SIGNATURE BASE 

I OPERATION REMARKS, I 

I 

I I 

AUTHORIZED BY 
INVOICE RATE CB 4 0 7 0. CHARTERER REP. REVENUE HRS. 

D A T E  

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 

, . 
C - 

CUSTOMER P.O. NO. NON-REVENUE 

\ZONE AND/OR PROVINCE CREW EX'S $ 
d 

T R A V E  HOTEL 

FLIGHT 2 F L I G H T  1 

MEALS T E L -  T E L  

END READING 

START READING 

TOTAL FLT. TlME 

T A X I  

3300 
3 3  

7 
( R 

Y' 

M ISC. E X P L A N A T I O N  



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

CHARTERER f%/ [n& cLI.&L . - 
ADDRESS DATE 

I OPERATION REMARKS I 

REG..M TYPE 
c 

PILOT SIGNATURE 0.4 BASE -0. I+ ~ / ? ~ ' n 8 4 U E L / L l T R E  CUST. LEI wC - I 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 
FLIGHT 1 FLIGHT 2 

END READING 33y 7 
START READING 3 3  0 
TOTAL FLT. T lME I 

I I 

AUTHORIZED BY 
INVOICE RATE CK 4 0 7 0 CHARTERER REP. REVENUE HRS. 

CUSTOMER P.O. NO. ,o+ 
\_ZONE AND/OR PROVINCE , , 

V 

TRAVE MEALS DATE H O T E L  T E L -  T E L  T A X I  MISC. EXPLANATION 

- 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, Kc. 6 4 8 4 7  
CHARTERER VG . L&PO 

ADDRESS  DATE^ 
REG. TYPE 

PILOT SIGNATURE q/?$ %EuuTRE w s T .  
I I 

OPERATION REMARKS I 

DATE 

TIME CLOCK READING 

H O T E L  

I I 

AUTHORIZED BY 
INVOICE RATE C @  4 0 7 0  CHARTERER REP. REVENUE HRS. 

from 
COLLECTIVE CONTROLS 

MEALS 

FLIGHT 2 F L I G H T  1 

c \ 

CUSTOMER P.O. NO. 

ZONE AND/OR PROVINCE 

T R A V E L  

END READING 

START READING 

TOTALFLT.T tME 

NON-REVENUE 

CREW EX'S $ , I 

337 Y 
33 

U 

T E L -  T E L  T A X I  MISC. EXPLANATION 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. - 64850 
- CHARTERER Ar,Ce.~ C, L &,, - 

ADDRESS DATE Auw i \ ln 

DATE HOTEL MEALS TRAVEL T E L - T E L  T A X I  MISC. EXPLANATION 

OPERATION REMARKS 

-- 

TIME CLOCK READING 
from 

COLLECTIVE CONTROLS 
F L I G H T  1 FLIGHT 2 

END READING 

START READING 

TOTAL FLT. T IME 

INVOICE RATE CS 4 0 7 0 

CUSTOMER P.O. NO. 

ZONE AND/OR PROVINCE 
u 

AUTHORIZED BY 
CHARTERER REP. REVENUE HRS. 

NON-REVENUE 

&EW EX'S $ 

. --I 
-# 

, , . I 



. , 

FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

DATE HOTEL MEALS TRAVEL T E L  - TEL TAXI  M ISC. EXPLANATION 

OPERATION REMARKS I 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 
F L I G H T  1 FLIGHT 2 

IND READING 
I I 

START READING 

AUTHORIZED BY 
INVOICE RATE C & 4 0 7 0  . CHARTERER REP. REVENUE HRS. 

3Jl 17 7 
rOTAL FLT. TlME 

I I /  I I 

Y 1'3 l 

CUSTOMER P.O. NO. 

ZONE AND/OR PROVINCE 
C 

NON-REVENUE 

CREW EX'S !$ 



FLIGHT REPORT HIGHLAND HELICOPTERS LTD. VANCOUVER, B.C. 

CHARTERER 

ADDRESS DATE 

A ~ ~ . & ~ I C ~ T Y P E  
PILOT SIGNATURE BASE AZ&&LZ~ZL w E u m R E  c u s T . I T l  HHI- ' D A T E  H O T E L  MEALS TRAVEL T E L  - TEL T A X I  MISC. EXPLANATION > 

I I I I I 

OPERATION REMARKS 

C t a )  C 
-i 
4 

INVOICE RATS C @  4 0 7 0 . 

CUSTOMER P.O. NO. 

AND/OR PROVINCE 

TlME CLOCK READING 
from 

COLLECTIVE CONTROLS 

J 

AUTHORIZED BY 
CHARTERER REP. REVENUE HRS. 

FLIGHT 2 F L I G H T  1 

. NON-REVENUE 

nhc, CREW EX'S $ 

END READ'NG 

START READING 

TOTAL FLT. T lME 

--L- 

3 

147 

3 

C 
/ t - 

9 



WATSON LAKE OIL DISTRIBUTORS LTD. 
BOX 371. WATSON LAKE. YUKON TERR YOA lCO 

PHONE 536-7467 

AGENT FOR PACIFIC PETROLEUMS LTD. 

THIS LOADING NO METER READINGFINISH 

1 1 

A A 
PREVIOUS READING NO METERREADING START 
SOLD TO 

p d 
ORDER NO. 

TERMS _ 
NO I SIZE I DESCRIPTION 1 OUANTITY 1 PRICE I AMOUNT 

PREMIUM C M 

REGULAR C M 

UNLEADED c n M q 

FEDERAL EXCISE TAX 

GASOLINE TAX 

FUEL OIL TAX 

PROVINCIAL SALES TAX 

TAX LICENCE 
NUMBER ETC. 

RECEIVEDTHE ABOVEGOODSIN GOOD ORDER AND l1WE AGREE TO PAY THE ABOVE AMOUNT 

RECEIVED 
PAYMENT 

INTEREST OF llA% PER MONTH (18% PER YEAR) MAY BECHARGED 
ON OVERDUE ACCOUNTS 

* UNLAWFUL TO USE FOR OTHER THAN LIGHTING AND 
HEATING PURPOSES. 

1 .  

THIS IS YOUR INVOICE 
6101-REV MAR179 

WATSON LAKE OIL DISTRIBUTORS LTD. 
BOX 371. WATSON LAKE, YUKON TERR YOA lCO 

PHCINE 536-7467 

AGENTFOR PACIFIC PETROLEUMS LTD. 

THIS LOADING NO METER READINGFINISH 

1 v 

A A 
PREVIOUS READING NO METERREADING START 
SOLD TO 

TERMS 

UNLEADED C M q 
DIESEL c O  M U /  

NO 

DOMESTIC * FURNACE OIL 

* STOVEOIL 

FEDERAL EXCISE TAX 

GASOLINE TAX 

SIZE 

I I FUEL OIL TAX I I I 
I I PROVINCIAL SALES TAX I I I 

DESCRIPTION 

PREMIUM C 0 M 

REGULAR C M 

TAX LICENCE 
NUMBER ETC 

TOTAL qp4z7 
RECEIVED THE ABOVEGOODSIN GOOD ORDER AND llWE AGREE TO PAY THE ABOVE AMOUNT 

CUSTOMER 
SIGNATURE 

QUANTITY 

RECEIVED 
PAYMENT 

INTEREST OF I%% PER MONTH (18% PER YEAR) MAY BECHARGED 
ON OVERDUE ACCOUNTS 

* UNLAWFUL TO USE FOR OTHER THAN LIGHTING AND 

HEATING PURPOSES. 

THlS IS YOUR INVOICE 
6101-REV MAR179 

PRICE AMOUNT 



WATSON LAKE OIL DISTRIBUTORS LTD. 
BOX 971, WATSON LAKE, YUKON YOA 1CO 

P r n a M D A  
AGENT PHONE 536-7467 

THIS LOADING NO METER READING FINISH 

v 7 
L 
I 
T 
R 
E 

A A S 

PREVIOUS READING NO METER READING START 
SOLD TO 

ORDER NO. 
DATE 

J<IZE I DESCRIPTION 1 QUANTITY 1 PRICE I AMOUNT 

DIESEL C O  Mu / 

PREMIUM C M q 
REGULAR C M O  

UNLEADED 
REGULAR 

I I * SJOVEOIL 1 I I 

, 

FUEL OIL TAX 

PROVINCIAL SALES TAX 

I I 

TAX LICENCE 
NUMBER ETC. 

TOTAL ,# 3 d 7 .  Lcf 

GASOLINE TAX 

RECEIVED THE ABOVEGOODSIN GOOD ORDER AND VWEAGREE TO PAYTHE ABOVE AMOUNT 

7 1 .<7 Y - 3  

CUSTOMER 
SIGNATURE 

RECEIVED 
PAYMENT 

INTEREST OF 1.75% PER MONTH (21% PER YEAR) MAY BE CHARGED 
ON OVERDUE ACCOUNTS. 

UNLAWFUL TO USE FOR OTHER THAN LIGHTING AND 
HEATING PURPOSES. 

CUSTOMER INVOICE 
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