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Th is r e p o r t  d e s o -  i b e s  t h e  r e s u  3. % s c ~ f  a n  a i r b c l r n e  rllagrlet i c 
sur-vey carp iecl 13ut o v e r  t h e  N o r a n d a  K i l t  cht:~ : l P r o p e r t  y  area d u r  i n q  
1983. 

The sc r rvey  w a s  car-r-ied 1:11ut by Duestor-  Sc r rveys  Lirlli t r d  ~:lf 

Miss i s sa l - tga ,  Ont a r i c ~ .  The  si.tr-vey w a s  c a r r i e d  o u t  al~zlrtg w i t h  a n  
Irlput MY\ V I  e l e c t r - o r n a g n e t  ic  s u r v e y .  For- t h e  p u r p o s e s  s f  t h i s  
repl=t r t ,  1:1r11y t h e  niagnet ic d a t a  is r e p c ~ r t e d .  T h e  r e s u l t s  are 
d i sc l - r s sed  l a te r  i n  p a r t  I I ,  R i r b ~ ~ r - n e  Ivlagnet ic  S u r v e y  i n  e x c e r p t s  
f rom t h e  Ql-test~x- Sut-veys  L.td, r e p o r t  i:~y M.H.  r ~ i ,  . Eng. 

The p roper - t  y c o v e r s  oc-cut-rence I : I ~  Cu-Zn m i n e r a l  i z a t  ictn i n  
s c h i s t o s e  v o l c a n i c ,  v o l c a n o c l a s t i c  avid s e d i . r n e n t a r y  r t ~ c k s .  

The  pr-r-#pert y is i c ~ c a t e d  appr-ox iwatel  y 35 ic.m s o u t  /?east o f  
Dease L a k e  i n  n 1 3 r t h w e s t  e r n  E. C. 

access tcl t h e  o r - o p e r t y  h a s  b e e n  by  h e l i c o p t e r -  frc.im Dease 
Lake  clr v i a  t h e  K u t c h ~ : ~  Q i r s t r i p  l o c a t e d  a p p r - ~ = ~ x i m a t e l y  3 km t o  the 
nor-t h  . 

The Kcrtcho pr~=~lper-ty c o n s i s t s  of t h e  fo l l tz~wir lg  c l a i m s :  

K u t c h o  1 4 33 Mar-ch 18 ,  1 3 7 6  Nc~r-anda ExpX. Co., I-tcl. 
( n o  p e r s o n a l  l i a b i l i t y )  

Kutchl3 2 3 188 11 
I t  I I I I 

The  area is c h a r - a c t e r i  zed  by m o u n t a i n u u s  t e r r a i n  w i t h  
e l e v a t i o n s  u p  t o  2288 meter-s a n d  i.c:tcal re1 i e f  on t h e  o rde r -  o f  81218 
meters. 







The area has been subjected to glaciation and most of 
k w  the mountains are covered with a thin veneer of glacial debris 

while the lower valleys are filled with thick glacial deposits. 

Vegetation in the area consists of a dense growth of 
spruce and fir below 1500 m merging into patches of mountain 
willow or "buckbrush" up to 1700 m. Rbove 1700 m there is only 
short grass and moss. 

Many of the larger river valleys in the area are 
covered only with dense " buckbrush''. 

The area has been mapped regionally by the Geological 
Survey of Canada and their results are available as Open File Map 
#610 at a scale of 1:125,000. 

Regional mapping indicates the area is underlain by a 
sequence of volcanic, volcanoclastic and sedimentary rocks ranging 
from Upper Triassic to Lower Jurassic in age. The sequence has 
been tightly folded with axe5 trending west northwest often 
plunging to the west. 

v. Previous Work 
L 

The property was staked by Imperial shortly after the 
discovery of the Sumac-Imperial deposit on the nearby "Jeff" and 
"SMRB" claims. The property was dropped after a 1 irnited arnount of 
work. 

The property was staked by Naranda in 1976 and the 
following table outlines the work done prior to the 1983 program. 

Year C?*a_im,s 

1976, February Staking Kutcho 1 to 6 

1976, June, July Geological Mapping 
Linecutt ing 
Soil Survey 
CEM Survey 
Vertical Loop EM 
Partial IP Survey 
Partial VLF Survey 

Staking Kutcho 7 , 8 , 9  & 10 
flirborne VLF & t4a.g. 
Survey 



"c-. 
Ysac Cl,aL-mkii 

1977, June, July Kutcho 1 to 6 

Kutcho 7,8,9 & 10 

1978, fiugust Kutcho 8 

1980 July Kutcho 1-6 

Grid Extension 
fidditional Mapping 
CEM, IP, and Sail 
Sampling 
Drill Holes NK-1, 
NK-2 & NK-3 = 
Total 229 m 

Grid Preparation 
Soil Survey 
CEM Survey 
Geological Mapping 

Geological Mapping 
and CEM Survey 

Geological mapping 
Petrographic Study 

The Survey was carried out between June 6 and June 28, 1983 
using Dease Lake as a survey operations base. 196.5 k m  of 

L 
traverse lines and 23.9 km of control lines were flown for a total 
of 220.4 km. Line spacing was 400 meters. 

The survey crew was made up of experienced Questor 
employees: 

Crew Manager, Data Technician -- D. Isherwood 

Pilot, Captain of aircraft -- Dm Davis 

Co-Pi lot, Navigator -- B. Smi t h  

INPUT Equipment, Technician -- Kg Higenbottam 

Ri rcraft Eng i neer -- L. Currie 

The flight path recovery was completed at the survey 
base, while the final data compilation and drafting was carried , 
out by QUESTOR at its Mississauga, Ontario off ice. The magnetic 
processing was carried out using QUESTOR' s soft ware but computer 
drafted by Dataplott ing Services. The INPUT interpretat ion and . . 
reporting was completed by M.H. Konings. 



i i. Data ,Eom~i lasign 

' h v  
The flight path of the helicopter is recorded by a 

strip camera on black and white 35 mni. film continuously during 
flight. The camera is fired by the fiducial time system of the 
data acquisit ion system once every 2 seconds. Fiducial numbers 
are imprinted on the film, marked onto the analogue records and 
recorded digitally at the same instant. 

The flight line headings are opposite on adjacent 
lines, which are normally flown sequentially in an "S" pattern. 
The navigation references are flight strips at a scale of i:10,000 
which are made from the base maps. The equipment operator logs 
the flight details recording 1 ine numbers, time, the fiducial 
range and other pert inent f 1 i ght informat ion. This informat ion 
comes from the magnetic tape after it has been recorded (read- 
after-write). It is compared to the film, analogue records and 
the magnetic base station recording at the completion of the 
survey flight. 

The film and all records are developed, edited and 
checked at the completion of each flight. Recovery of the flight 
track is carried out by cornparing the negative of the 35 mm. film 
to the topographic features of the base map. Coincident features 
are picked and plotted on exact copies of the stable mosaic base 
map on which the final results are drafted. Points are picked at 
an average interval of 8.5 kilometres. This corresponds to one 

L whole fiducial unit or 20 seconds. The picked points will not 
necessarily fall on whole f idcrcial numbers, but on the final 
presentation, only the first and last whole numbers on a line are 
marked on each flight line. Ey interpolation, the whole numbers 
are marked as ticks along the flight path. This keeps the anomaly 
and interpret at ion maps free of unnecessary numbers. 

These procedures are performed daily so that the data 
quality and progress may be measured objectively. Reflights for 
covering navigational gaps and other deficiencies are usually 
flown on the following day. 

The analog.ue records are inspected for coherence with 
specifications and anomalies are selected for classification and 
plott ing. Selected anomalous conductors are posit ioned by 
plotting their fiducial p~=lsitions, less the laq factor (Flppendix 
C ) .  These resultant positions are located by interpolating 
between fiducial points established by the flight path recovery 
process. 

I 
Only the magnetic contour map is presented with this 

report. 



i i i . Qat a prgsg~tg&.,i!go 
'rrr 

T h e  b a s e  maps  fc l r  t h e  s u r v e y  ar-ea are  p h u t o r ~ i c ~ s a i c s  
c o n s t r - u c t e d  frorfl 1 :31,G88 a i r -  p t ? o t o y r a p h a ,  s u p p l  i e d  b y  t h e  B r i t i s h  
Colurtibia FIir F1hoto  a n d  Wao n f f i c e  ancl t a k e n  i n  1971.. T h e s e  w e t - e  
u s e d  f i r s t  f o r  t h e  f l i g h t  s t r i p s  a n d  later- a s  t h e  b a s e  t:tnt~:t w h i c h  
t h e  f l i g h t  p a t h  w a s  r e c c ~ v e r e d .  The masaicr; ar-e u n c o n t r o l l e d  a t  a 
scale  o f  1:;:5,880. 

T h e  Magnet  ic  C c ~ n t o u t -  Map p r e s e n t s  t h e  aer-urnagnet  ic  d a t a  
a s  isori iagriet  ic  c o n t o u r - s .  T h e  d a t a  h a s  b e e n  l e v e l  l e d  t o  t h e  
c o n t r c ~ l  1  i n e s ,  w h i c h  w e r e  f  l o w r t  no rn i a i  t o  t r ave t - se  1 i n e  
d i r e c t  i o n s ,  a t  a s p a c i n g  ctf nctt rnore t h a n  5 k . i l o r t i e t r e s .  T h e  d a t a  
h a s  a b a s i c  n o i s e  e n v e l o p e  o f  p l u s  o r  r i i i r r ~ t s  I. garnma. The 
l e v e l l i n g  p r a x e s 3  alst:~ h a s  a s e n s i t i v i t y  o f  p l u s  or rrt inus 1 garnma. 
T h e  c o m p i l a t i o n  o f  t h e  m a g n e t i c s  w a s  c a r r i e d  o u t  d i g i t a l l y  o n  a 
FIDF 1 1  /i23 conlpcrter  u s i n g  BUESTUR stz~f t w a r - e .  T h e  i s o c s n t c t u r -  I. ines 
h a v e  a b a s i c  i n t e r - v a l  s e n s i t i v i t y  ctf 1fl qarnmas. 

T h e  a i r b o r n e  su r -vey  a p p e a r - s  tu b e  riiappivly t t ~ c  g e ~ : ~ l o g y  
i n  t h e  area v e r y  w e l l .  

Fln east / w e s t  t r-end i n g  z o n e  o f  h  i gh m a g n e t  i c r - e s p o n s e s  
(5'3,81218 +/- 580 n a n o t e s i a )  I-tear t h e  sot-cther-n l i r 1 1 j . t  ctf t h e  s u r v e y  

% a r e a  p r c ~ b a b l y  reflects t h e  b e l t  o f  ~ .c l t r - a rna f i c  rctc1c.s irr t h e  area. 

T h e  1 ar -ge  area o f  gener -a  1  1. y  1  o w e r -  rnaqnei; ic  r - e s p o n s e  
nor- th of t h e  s c i u t h e r n  t i e  1 i n e  (appr-ox.  58, 888 +/-  298 n a n o t e s i a )  
c o t - r - e l a t  es w e 1  1 w i t h  t h e  t h i c k .  fc t l  d e d  s e q u e r t c e  o f  i rtt er-:~erldec! 
maf ic t o  f e l s i c  v c ~ l c a n i c r ;  arid s e d  i rnent  s tcf . t h e  Kutchc:~ F o r m a t  i c ~ n .  

Two lirtear b e l t s  1:3f m a g n e t i c  h i g h s  0 59,588 n a n o t c s i a )  
t t - end  tc~war-d a c o n v e r g e n c e  51- tgges t iu ig  a c l o s u r - e  w e r ; t  o f  t h e  Kukchl:~ 
clairn gr-oup. T h i s  suppt:~:lrts t h e  pict i - t r -e  d e v e l o p e d  by g e o l u g i . c a l  
mapp ing  i n  t h e  area w h i c h  i n d i c a t e s  a w e s t e r l y  p l u n g i n g  a n t i c l i n e  
w i t h  a c o v e  o f  r~iaf  i c  t o  f e l s i c  viz11canj.c f l c ~ w s  a r ~ d  t u f f s  ~ = ~ v e r - l a i n  
by a s e q u e n c e  o f  1  irnestc:trre arid phy 11 i t e  artcl yt-eywac2ki.e. 

Sume 0.F t h e  smaller mayne t  ic peaks w i t h i n  the l a r g e r  
f e a t  ur-es  d e s c r i b e d  a b o v e  rimy r-ef let-t cor icen ' t  r-at i o n s  o f  rnagnet  ic  
rri i n e r d  1 s i n  ec~=~norii  i c m i  n e r a  1 dept=ls j. t s. T h e  d a t a  pr~esercl;  a d  h e r e  
s h c ~ u l  d  b e  u s e d  i n  c o n j  i-tnct i o n  w i t h  g e o l  1:ty i c!a l , gectchernica 1 a n d  
elect r13magnet  ic  s u r v e y s  tt:t select areas ft::~t* d a t  a i  1 w o r k . .  





APPENDIX A 

Survey I n s t r u m e n t  

iiQNQTEKP.M.H.QL0 PROTON MAGWOMETEB 

The airborne magnetometer is a proton free precession 

sensor, which operates on the principle of nuclear magnetic 

resonance to produce a measurement of the total magnetic 

intensitity. It has a sensitivity of 1 gamma and an operating 

range of 20,000 gammas to 100,000 gammas. The sensor is a 

solenoid type, oriented to optimize results in a low ambient 

magnetic field. The sensor housing is mounted on the tip of the 

nose boom supporting the INPUT transmitter cable loop. A 3-term 

compensating coil and perma-alloy strips are adjusted to 

counteract the effects of permanent and induced magnetic fields in 

the aircraft. 

Because of the high intensity electromagnetic field 

produced by the INPUT transmitter, the magnetometer and INPUT 

results are sampled on a time-share basis. The magnetometer head 

is energized while the transmitter is on, but a measurement is 

only obtained during a short period when the transmitter is off. 

Using this technique, the sensor head is energized for 0.80 

seconds and subsequently the precession frequency is recorded and 

converted to gammas during the following 0.20 seconds when no 

current pulses are induced into the transmitter coil. 





Figure B1 

Manufacturer 

Type 

Canadian Registration 

Date of INPUT Installation 

Bell Helicopter Company 

205A-1 

C-GLMC - present installation 
May 1982 

Modifications: 

1) Cradle and wing booms for transmitter coil mounting 

2) Camera and altimeter mounting 

3) Modified gasoline driven generator system 

Any BELL 205-212 airframe can support the QUESTOR Helicopter . 

INPUT system. The 205 is powered by one low maintenance turbine 

engine. The configuration of the helicopter provides for easy 

installation of equipment, which can be dissasembled and crated to 

the survey base. Reassernbly takes less than two days. These 

factors have proven the helicoptef to be a reliable and efficient 

geophysical survey system in areas not suitable for fixed-wing 

operation. 





NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COST 

DATE September 1984 
PROJECT - Kutcho 
TYPE OF REPORT Geophysics - Airborne & Magnetometer 

a) Wages: 

No. of Days - 
Rate per Day - 
Dates From - 
Total Wages 

b) Food and Accommodation: 

No. of Days - 
Rate per Day - 
Dates From - 
Total Cost - 

c) Transportation: 

No. of Days - 
Rate per Day - 
Dates From - 
Total cost 

d) Analysis 

e) Cost of Preparation of Report 

Author 
Drafting 
TY ping 

f) Other: 
Contractor 

Total Cost 



UNIT COSTS 

Unit Costs for Geophysics 

No. of Days - 
No. of Units - 220.4 Line Kilometers 
UnitCosts- 27.85 / L K m  
Total cost 220.4 X 27.85 
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I ,  Ronald G. MacArthur hereby c e r t i f y  t h a t :  

1. I am a g r a d u a t e  o f  Da lhous ie  U n i v e r s i t y  w i t h  a Bachelor  of  
S c i e n c e  Degree i n  Geology ( 1 9 7 2 ) .  

2 .  I have been employed as a G e o l o g i s t  by Noranda E x p l o r a t i o n  
s i n c e  1972. 

3 .  I am a  member o f  t h e  Canadian I n s t i t u t e  of  Mining and 
Meta l lu rgy .  

4. I am a member of  t h e  G e o l o g i c a l  A s s o c i a t i o n  of  Canada. 

Ronald G. MacArthur 
D i s t r i c t  G e o l o g i s t ,  
C e n t r a l  C o r d i l l e r a  D i s t r i c t  
NORANDA EXPLORATION COMPANY LIMITED 
(No P e r s o n a l  L i a b i l i t y )  
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