




Magnetic a ~ l i e s  found during the 

survey hndiaats structural asnditions w h i t &  are quite 

different from the ~IapliFi~d gterolagical map available for 

tfis area. A number sf proaainarnt laagnet i~  ansanerliaas strike 

either en an angla of &so or umdar an angle of 90° tu 

the prasuea%d trend, A n w a r  of fault aonelnr are indicated 

by the mgnstia data, Thasr fault sams might be of! 

csonraidarahle inkarest for prospecting. Elec4zrfcal 

surorrurliertr w e r e  found i n  a fa i r ly  wide #wand ext~nding 

from Caribou &aka to the northw~ot. Where t h e m  anomrlies 

were invest igated an the graund, they were found to ba 

causr4 by a wide aam of mxlarxate elmtrioa2 @onductivhty. 

Soars graphite was found in this area and it waris quite 



likely that a g r a p h i t i c  gone is the caw@ of kha 

anomaly, However, the graph i te  might ocow i n  asoociatfon 

with base m t a l  minera l iza t ion  and it is rec089~~~endd to 

l o a a t s  the r e ~ i n d e r  of tho e l e a t r i c a l  anomalies on t h e  

ground and t o  conduot de t a i i ed  gsologiaa l  inves t iga t ions  

i n  o rder  to determine their nature.  

INTRODUCTION : 

A combined eleetronaagnatic and magnetometer 

survey wae aonduoted by he l i cop te r  on an a rea  of 120 

square miles nor theas t  of Marsh Lake i n  ths Whitehorse 

a r ea  of t h e  Yukon Terr i tory .  

The survey was conductc~d on behalf of 

In t e rna t i ona l  Mine Servicms Limited, of Toronto. The 

area was se l ac t ad  because of the s i m i l a r i t y  i n  the 

geology betwean the area of t h i s  survey and the loca t ion  

of severa l  o r e - b d i e s  i n  the Whitehorse area. 

LOCATION, ACCESS & PROPERTY: 

The surveyed ground lies between 20 

and 40 miles to t h e  southeas t  of t he  town of Whitehorse 

i n  the Yukon Terr i tory .  The Alaska Highway cu t s  through 

the area, and, i n  f a c t ,  this highway has been used as a 



base line for the survey operation, The availability 

of an all-weather road is an asset for further prospecting 

and wouM be a considerable asset should prospecting be 

suecsssful. GJhftahorsta is connected by railroad with 

the Pacific Ocean and i n  #pits of its northern location 

is well locate4 as fax as transportation of heavy goods 

is  concerned.* 

GENERAL GEOLOGY t 

The geology of the FJZriteharse area 

is rqmrted on Map Mo. 1093k, Geology, Whitehorsa, 

Yukon Tarritory, publfshad by the Geological Survey of 

Canada. The area to the northeast of Harsh Lake which 

was covered by t h i s  survey, is underlain by volcanie 

rocks of uncertain age. These rocka are in part mta- 

mrphodasd. They are followed by Jutassic rocks consisting 

of grsywacke, arkosa, argillitss and related rooks. 

To the northsaat, the Jurassic clastie rocks are under- 

lain by s imi lar  Triassic roaka which do, however, include 

a certain mnount of voloanic flows. According to nag 1093A, 

the Jurraasaic rocks appear to be intrud6ad by granites i n  

the particular area of this survey, while in general, 

granites intrude Zr*ely-.+yone of Lhe Plassoxoi~ rp_s&--m_- -- - - --II. I._--" -*._.. --- - - 

7 
well as the volcanics. A considerabls part of the area 



ie covered by a l lu v ia l  dasgoafts which often mask 

contaat tones. Hawaver, the general trend i n  the 

mapped area appears to b6 narthwea~lt-southesast, roughly 

para l le l  to the Alaska Highway, 

One<foaation of copper mineralization 

is shown with in  t h e  sukvteyed area. Geological information 

can be gained also from Maps 1 3 H G  and 1340G af  the 

Warmagnetic Series of the GFaologieal 8urvey 0% Canada, 

INSTRUMENTATION AND BROCEDURESt 

The survey war conducted with a 

helicopter-borne eloctrmagncatic instrument developed 

by Sander Geophysics L i m i t e d ,  The instrument is Beemribsd 

on B data sheet included with this report. That Burvey 

structure is suspsnchd 6 5  feet Below a hel iaopter and 

the helicopter is flown at an olevat isn  that  the survey 

structure is only a few feet from the top of the tress. 

This w i l l  mwn, i n  general, a Might  of 120 f e e t  from the 

ground, However, the country described by Wlia report 

is  very rugged an8 even a hel icopter cannot follow the 

contours ent ire ly ,  This is  partioularly true when 

f ly ing  sharply cat-in valleys ox flying down a steep h i l l .  

On the present survey ,  the height of the instrumasnkation 

above the ground is  estimated to ham varied between 50 feet 

and 200 feet above the ground, 



As often i n  scmntainoura t e r r a i n ,  t he  

thickness of overburden v a r i e s  considerably,  The 

depth a t  which conducting zones can be de tec ted  by EM 

instrwments depends very much on the s i z e  of t h e  aonducting 

body. A Large aonductor can be d s t s c t s d  a t  a much g r e a t e r  

depth than  a srmall one. T ~ Q ~ Q  i s  l i t t l e  doubt that  i n  

areas of deep overburden, the EH survey might have 

missed conducting zones, e s p e c i a l l y  small ones, Depth 

of overburden i s  very hard to judge by inspec t ion  of 

the topography because of i r r e g u l a r i t i e s  of the bsdroak 

Copcrgraphy under t h e  overburden which might create 

shallow loca t ions  within an area of deep overburden. 

Line @pacing during t h e  survey was 1/8 of 

a m i l e .  Control for the suxvey wae unique, A aajor 

por t ion  of the flight l i n e s  were flown perpendicular  t o  
3 t h e  l l a s k a  Highway which runs p r a c t i c a l l y  due ~ o r t h e b t  , 

i n  the survey area, T h i s  prominent maxker formed the 

western boundary of t h e  survey area. The highway was 

chained and flagged a t  1/8 mile i n t e r v a l s  and a vehicle 

w i t h  a large helium f i l led  red  ba l loon was s t a t i o n e d  a t  

t h e  flaggad p o i n t  t o  g r i n  an accurate @point  for each 

l i n e ,  "When the hdicopter paaaed over t h e  ba l loon the 

t ruck  movead up the road to  the next l i n e ,  I n  a d d i t i o n  



t o  this, t h e  opera tor  i n  t h e  he l i cop te r  c a r r i ad  a 

photo mooaic of t h e  area  flown and t raced  the l i n e s  

an8 noted anomalous readings as t h e  lines w e r e  flown. 

This m thod  proved to be extremely 

accura te  as borne out  l a t e r  by ground checks of anomalous 

readings. 

RESULTS AND MCOMNDATfOHG: 

The r e s u l t s  of the survey a r e  shown on 

two sheets ind ica t ing  electromagnetic anomalies, s i x  

map shee t s  ind ica t ing  va r i a t i ons  of the  magnetic f i e l d  

and one ILiap giving the results of a ground ~ l e c t r o m a g n a t i c  

survey conducted i n  order  t o  check t h e  most prominent 

ones of t h e  a i rborne  e l ec t zomgne t i c  anomalies. The 

d iscuss ion of the r e s u l t s  w i l l  dea l  with the magnetic 

survey first, Because of the close r e l a t i o n  bstween the 

geology of the  area and t he  magnetic r e su l t e .  Electro-  

magnetic r e s u l t s  w i l l  be discussed i n  destail i n  t h e  

second por t ion  of t h i s  sec t ion .  

MAGNETOMETER SURVEY: MAP NO. Ir 

The map sheets of the mragnetameter survey 

are numbered from the northwest t o  t h e  southeast. Map 

No, 1 covers the a rea  af t h e  M4Clinkook River. A f a i r l y  



s t rong  magnetic anomaly follows t h e  NIClintock River 

and appears to  s t r i k e  i n  t h e  north-south d i r e c t i o n ,  

the same as t h e  river. On the geologica l  map, t h i s  

area is shown t o  be covered by glacial depos i t s .  However, 

t h e  genera l  strike wi th in  the volcanic  s e t f e e  on either 

s i d e  of t h e  riwar appears t o  be under a r i g h t  angle  t o  

t h e  river and t o  t h e  magnatic anamcaliea. The d i r e c t i o n  

of the magnetic anomalies corms somewhat as a s u r p r i s e .  

One eltactromagnciltic anomaly is shown i n  

t h e  extreme nor th  end of  the  map. The anomaly is 

adjaoent to the river and lies probably i n  an area of 

vary deep cover of overburden. Et is reoomtended t o  

check t h i s  anomaly on t h e  ground. 

Map N o ,  2 ahows almost no magnetic v a r i a t i o n s .  

This map covers a broad valley which is l a r g e l y  covexed 

by overburden, however, from t h e  g%ologica l  naps, it 

appears t h a t  most of t h e  area is unds r l a in  e i t h e r  by 

a n d s s i t e s  or by lower J u r a s r i c  sediments of  t h e  Laberge 

Group, A number of electrical anomalies are found on 

t h i s  map sheet .  The anomalies appear t o  be loca ted  c l o s e  

t o  the  con tac t  zone batween t h e  volcanios and t h e  J u r a s s i c  

sediments, 



W NO. 3: 

A f a i r l y  prominent north-south t r end  i s  

ind ica ted  on Map No. 3. The p o s s i b i l i t y  of a f a u l t  o r  

break i n  the north-east  d i r e c t i o n  from We nor thern  p a r t  

of Caribou Lake f o  also indica ted .  This struoture is  

suggested by the changa i n  the magnatic t r e n d  I n  t h e  

nor thern  por t ion  of t h e  map rurd a l s o  by the end of a f a i r l y  

prominent t r end  of electriaal a n m a l i e s  l y i n g  t o  t h e  

southwsst of Caribou Lake. 

The north-south trend of t h e  magnetic 

anomaly is f a i r l y  puzzl ing,  as it does n o t  conform wf t h  

t h e  genera l  s t r i k e  wi th in  e i t h e r  the, voloania  srrirs or 

the sediments. I t  might be worthwhile t o  detemincat t h e  

aause of this magnetic anomaly. Ths south of  t he  slag 

i n d i c a t e s  tho  beginning of  an ex tens ive  magnetic canaaly 

which, again,  l a ,  n o t  very w e l l  r e f l e c t e d  i n  t h e  geologica l  

map. Xt wight be noticed t h a t  mst of the areas which 

show s t rong  magnetic relief are covered by g l a c i a l  7 
overburden, i n a i c a t i n g  the r e s u l t s  of d i f  b e r e n t i  a1 srosi on. , 

P4AP NO* 4: 

A magnetic high extends from the  west corner 

of the map t o  t h e  c e n t r a  whara it disappears abrupt ly  

along a nor th -eas te r ly  t rending  Line. T h i s  l i n e  appears 



t o  r ep resen t  a break whiah can be followed t o  t h e  southweat 

on to Map No.  5. Referr ing t o  the G . S . C .  map of  t h e  a r e a ,  

it should be noted t h a t  the magnetic anomaly is not  conforming 

to s t r a t i g r a p h i c a l  ahanges. This might be e i t h e r  d m  t o  

lacrk of d e t a i l  i n  the ge~ologica l  map o r  t o  minera logica l  changes 

whfah c u t  acroli(tP s t r a t i g r a p h i c a l  boundaries. It is no t  

uncommon t h a t  inkthe v i c i n i t y  of i n t r u s i v e s ,  t h e  i r o n  content  

wi th in  the sediments appears as magnetite i n  c s r t a f n  zones and 

i n  non-laagnetlc form i n  o t h e r s ,  depending on t h e  proximity 

of  the intrusives. 

W NO. 5: 

Map NO, 5 shows an sxtensiv& magnetic t r e n d  
,A, -,,a, t l l  \ \ ' ,  s _I__-- &. /---.----- 

following the& ~ i ~ h w & ~  and t h e  genera l  strike 

of the volcanic  formation i n  t h i s  a rea ,  However, t o  the 

south where there is  considerably l e s s  magnetic v a r i a t i o n ,  

t h r e e  magnetic highs are ind ica ted  t o  strike i n  the nor theas t  

d i r e c t i o n ,  perpendicular  t o  the genera l  strf ke . The 

magnetic anomalies a r e  very sugges t ive  o f  dykes in t ruded 

i n  f a u l t  zones. The most prominent one lies i n  an area of 

extens ive  overburden and l i n e s  up with t h e  south end of  

Marsh Lake. This t r e n d  seeme t o  i n d i c a t e  a major aftruotural  

break. 

Map No. 6 shows only very minor magnetic 



v a r i a t i o n s .  The major portion of t h i s  map i r e  covered by 

a low t rend.  

SKETCH ; 

A l o m a l l  sketch is mpplied with this 

report, i n d i c a t i n g  the l o c a t i o n  of major moaalies and 

major f a u l t  sonos rruggrustrd by t h e  acetrmmgnertic data. 

Some of these breaks ats suggested by the topography. I t  

is recannnended t o  i n v e s t i g a t e  these breaks and t h e  magnetic 

ancnnslies. Structural conditions i nd ica ted  by the f a u l t  

zones should be important for the prospect ing programm. 

The r e s u l t s  of  tha eleckromagnaatic survey 

are shown on two maps, deafgnatad ae Centra l  Sheet and 

Northwest sheet. N o  EM anomaliss ware found in the 

remainder of t h e  area. On the EX maps, both t h e  in-phase 

and out-of-phase response is ind ica ted  with earoh anomaly. Y 
The montalies a r e  f a i r l y  waak with t h e  except ion of a few 

anomalies which reach an fn-phase response of approximately 

100 PPM. 

One trend is shown t o  the  s o v t h w ~ o t  of 

Caribou Lake. These anomalies ware i n v e s t i g a t e 8  on the 

ground shortly a f t e r  the a i rborne  geophysical  survey was 



conducted. The r e s u l t s  of t h e  ground work confirm 

the aerial electromagnet ic  anomaly, Anomalies on 

the ground are found t o  be no t  very strong, however, 

of cons idsrable  width, Som g r a p h i t e  was found i n  the  

v i c i n i t y  of t h e  anomalies and it appear& t o  be q u i t e  

l i k e l y  t h a t  Wase anomalies are due to a g r a p h i t i c  

zone. It is rec-ended t o  conduot a geologica l  survey 

and t o  do some prsragctacting i n  t h e  v i c i n i t y  of  t h i s  

anomaly i n  or-r t o  determine i t s  na ture ,  W combhal ion  

of su lghides  and g m p h i t e  might be t h e  aawe of the 

anomaly, A number of  elecltrical anomalies which are 

no t  as d i s t i n c t  a@ t h e  ones found m u t h  of Caribou Lake, 

b u t  which appear t o  be a h a t  of  a similar n a t u r e  w e r e  

found an the northwest s h e e t ,  It i s  recommended t o  

i n v e s t i g a t e  these trends with ground geophysical  work 

and if they a r e  confirmed, t o  try to  datemainat the cause 

of these anomalies by d e t a i l  prospect ing and geo log ica l  

surveying. I t  should be pointed o u t  t h a t  of f2ie 

anomalies on M e  northwest s h e e t  are of a very marginal 

nature.  These anomalies are shown with a ques t ion  mark. 

It appears t h a t  the e l e a t r i u a l  anomalies 

form a t r e n d  p a r a l l e l  t o  the s t r i k e  of t h e  volcanics  

and ~ e d i m e n t r .  They fol lcw a genera l  t o p a g r ~ p h i ~ a l  l o w  

and extend over CL conaidartable d i s t ance .  They seem to  



be associated with a horlaon w i t h i n  the volcanic asttmta, 

or possibLwthe contact sons between the volcanic strata 

and the eadfmnts, 

March 11, 1968 



APPENDIX ' A '  

The airbsmsr eleotromgnatic and 

mgnertomter survey is submitted for asrcekm~ment on 

the following 153 claims. These claims are named and 

n\trrabered as follms t - 



APPENDIX 'B' 

Personnel of lntarnational Mine 
Sttrvfcas Ltd. and Sander Geophysics Ltd., directly 
associated with the swrv~y, and expanses applicable 
to tks assusmtent are as follows : 

International Mine Services Ltd.: 

(1601, 8 King Street E a ~ t ,  Toronto 1, Ontario) 

J.L. Tindale, Geologist (July 1-lo/&? $ SSS.00 
E March 8-11/68) 

w.a. xisrans, Geologist June 15 - 500.00 
July 15/67 

E. Seagraves, Draflmnan, March 5-8/68 100.00 
K.  orris, Typist, March 5-7/68 100 . 00 
dander Geophysics Ltd.3 --- 

(1305 Richmond Road, O t t a w a  14, On+ario) 

June 25 - July 1 5 / 6 7 t  - 
George Sander, Geophysioiet 
ribur Devenyi, ~ lsctronic  Engineer 
Ray Garbutt, Gesophysical Operator 
David Crwen, Geologist 
August ,10 - August 30167 t - 
Connie ;fohnson, Drafting - 
Sally Brown,  rafting 



SANDER GEOPHYSICS LIMITED 
\ 

TECHNICAL DATA: EM AND MAGNETOMETER INSTRUMENT 

Weiqht of towed structure: 
weight of instrumentation and recording unit carried 

. , - in the helicopter: 
. + A.P.N.l Radio Altimeter: 

35 mm. Camera: 

Total 
EM INSTRUMENT 

Frequency: 1052 cycles per second 
Coil separation: 23 ft. 
Coils: Vertical and co-axial 
Measured unit: 

MAGNETOMETER 

80 lbs. 

30 lbs. 
30 lbs. 
10 lbs. 

150 lbs. 

Parts per million of the primary field, 
in-phase and out-of-phase component. 

Type : Nuclear Precession Magnetometer 
Measuring interval: 1 second 
Resolution: 25 gammas 
Stability: Better than 1 gamma +40°C to -40°C. 

RECORDER: 6 Trace Galvanometer Type. 

Designation of traces: 
1. EM in-phase 
2. EM out-of-phase 

- 3. Magnetometer 0-100 gammas 
4. Magnetometer 100-1000 gammas 

- 5. Magnetometer 1000-10,000 gammas 
6. Radio Altimeter and fiducial marks. 
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