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Gent lernen: 

E l e c t r i c a l  r e s i s t i v i t y  surveys were conducted 

over two groups of claims held by Newkirk Mining Company 

Limited and loca ted  i n  the Carmacks D i s t r i c t ,  Yukon Ter- 

r i t o r y .  These surveys were conducted by Geo-Technical 

Development Company Limited during the  per iod  J u l y  a t h  

t o  August l b t h ,  1954, and the r e s u l t s  a r e  depicted on 

Plans No. 1 and 2 accompanying t h i s  r e p o r t .  A descr ip-  

t i o n  of the  r e s i s t i v i t y  survey r e s u l t s  obtained over both 

p r o p e r t i e s  i s  contained herein.  

Summary and Recornmendati ons 

Explorat ion a c t i v i t y  i n  t h e  Carmacks a rea  has  been 

somewhat sporadic although i t  has  been known f o r  a number of 

yea r s  t h a t  gold, s i l v e r ,  copper, lead ,  z inc and antimony 

minera l i za t ion  occurs i n  the  area. Coal seams a r e  a l s o  

found i n  some of t h e  younger formatlons but a p a r t  from pro- 

duct ion of t h i s  m a t e r i a l  t h e r e  has  been very l i t t l e  mineral  

production. 

Encouraging copper showings about 25 m i l e s  west of 

Yukon Crossing i n  t h e  Big Creek-Bow Creek a r e a  have r e c e n t l y  

a t t r a c t e d  a t t e n t i o n  t o  t h i s  immediate sect ion.  The e l e c t r i c a l  

r e s i s t i v i t y  surveys conducted over the two claims groups d i s -  

cussed he re in  were c a r r i e d  out  i n  an e f f o r t  t o  loca te  anomalous 

condi t ions  which might suggest  the  presence of appreciable  

sulphide minera l i za t ion  on these  p roper t i e s .  
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The survey over t h e  south o r  Bow Creek group d id  

not i n d i c a t e  conducting zones which might suggest the pres-  

ence of sulphide minera l iza t ion .  The survey over t h e  nor th  

group, however, de l inea ted  t h r e e  north-south t rending  l i n e a r  

conducting zones i n t e r p r e t e d  as  r ep resen t ing  shearing. Three 

conducting zones associa ted  with t h i s  i n t e r p r e t e d  shearing 

wasrant f u r t h e r  inves t iga t ion .  Although the  readings  over 

these t h r e e  anomalies a r e  no t  decidedly low they stand out  

a s  f a i r l y  good conducting zones r e l a t i v e  t o  the  genera l  con- 

duc t i v i t y  of t h e  underlying formations and could i n d i c a t e  

t h e  presence of appreciable  sulphj.de minera l iza t ion .  An 

east-west f a u l t  has  been i n t e r p r e t e d  as extending ac ross  

the  south end of the  surveyed area .  

Propertx 

The ground covered by the e l e c t r i c a l  r e s i s t i v i t y  

surveys discussed i n  t h i s  r e p o r t  c o n s i s t s  of two groups of 

claims i n  the BOW Creek-Big Creek a r e a  of the Carrnacks 

D i s t r i c t ,  Yukon Terr i tory .  The two groups a r e  loca ted  

about 2 mi les  a p a r t  and both  include 30 claims each. Only 

a por t ion  of b o t h  gpoups w a s  covered by t h e  e l e c t r i c a l  

r e s i s t i v i t y  survey. 

The claims covered by the surveys w e  f u r t h e r  

descr ibed a s  follows: Big Creek group - Claims 1 t o  8 i n c l u -  

s ive ;  17  t o  24 i nc lus ive  (16 claims) .  Bow Creek group - 
Mining Claims Mary 3 t o  8 inc lus ive ,  Ray 1 t o  8 inc lus ive  

(14 claims) .  
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Location and Access 

The proper t ies  covered by the  e l e c t r i c a l  r e s i s t i v i t y  

survey discussed i n  t h i s  repor t  are located 25 miles due w est  

of Yukon Crossing or  35 miles north-west from Ca~macks, i n  

the  Carmacks D i s t r i c t ,  Yukon Terr i tory .  Yukon Crossing and 

Carmacks a r e  located on the Lewes River, a l a rge  northwesterly 

flowing stream which joins the  Pelly River a t  Selki rk  t o  form 

the  headwaters of the Yukon River. Dawson City i s  located on 

the  Yukon River about 125 miles northwest of Selkirk. 

Access t o  the area  i s  v ia  the  Whitehorse-Moyo 

highway a s  f a r  as Carmacks and then westward f o r  a distance 

of 43 miles along a road su i t ab l e  f o r  t ruck t rave l .  From 

t h i s  point  the Bow Creek property i s  reached v i a  a 7-mile 

t r a i l  which has t o  be traversed on foo t  or  on horse. The 

Big Creek property i s  a f u r t h e r  5 miles over f a i r l y  rugged 

te r ra in .  

Topography 

The topography of the general a rea  i s  qu i t e  

mountainous and both groups of claims discussed herein 

a r e  located i n  the Dawson Range which reaches elevations 

of somewhat over 4000 fee t .  The Bow Creek area  property 

i s  located a t  an approximate elevation of 2500 f e e t ,  but 

nor th  of the r i ve r  f l a t  the  ground r i s e s  t o  3500 fee t .  

Water run-off has eroded deep g u l l i e s  which make t ravers-  

ing on the  mountain slopes very d i f f i c u l t .  
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The Big Creek a r e a  claims group, s i t u a t e d  2 mi les  

t o  t h e  north,  i s  loca ted  a t  an approximate e l e v a t i o n  of 

2200 f e e t .  To the  north,  i n  the v i c i n i t y  of Line 18, t h e  

ground r i s e s  t o  about 4500 f e e t .  The topography of t h i s  

claims group i s  a l s o  p l i t e  rugged as i t  i s  crossed i n  many 

p laces  by runoff streams which have eroded deep g u l l i e s  and' 

rav ines  . 
The s t eep  s lopes  of t h e  mountains a r e  l a r g e l y  

g rass  covered and devoid of any timber. I n  the g u l l i e s  

t h e r e  i s  evidence of perma-frost and t h e  ground i s  f a i r l y  

wel l  timbered wf t h  scrub t r ees .  

General Beolofpg: 

The general  geology of the  Carmacks a r e a  i s  

shown on map 3 4 0 ~ ,  Carmacks Sheet,  publ ished by the Geo- 

l o g i c a l  Survey of Canada on t h e  s c a l e  of one inch t o  four  

miles. This Sheet accompanies Hemoir 189 nCarmacks D i s t r i c t  

Yukontt by H. S. Bostock and publ ished by the Geological Sur- 

vey of Canada i n  1936. 

A surmnarized d e s c r i p t i o n  of t h e  geology from the 

above mentioned r e p o r t  i s  as follows: 

"The rocks of Carmacks d i s t r i c t  inc lude  a basement of 
old metamorphic rocks,  t h e  Yukon group, and early i n t rus ives .  
T h i s  basement i s  o v e r l a i n  by areas of Mesozoic sediments, the  
Lewes River,  Laberge s e r i e s ,  Tantalus  formation, and Hount 
Nansen volcanic  group. These Mesozoic strata and o lde r  rocks 
a r e  cut  i n t o  and separated by g r e a t  and s m a l l  bodies of i n t r u -  
s i v e  rocks,  l a r g e l y  of g r a n i t i c  composition and mainly of 
Mesozoic age. Large a reas  of t h e  Mesozoic i n t r u s i v e s  and o l d e r  
rocks a r e  covered by volcanics  and sediments of T e r t i a r y  t o  
Recent age. I n  the Ple is tocene  r a t h e r  more than ha l f  t h e  
d i s t r i c t  was covered by t h e  l a s t  g l a c i a t i o n  which encroached 
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upon it  from t h e  e a s t  and southeas t  leaving  l a r g e  a r e a s  
covered by g l a c i a l  d r i f t ,  There i s  some record  of e a r l i e r  
g l a c i a l  advances which were l o c a l l y  more extens ive  than the  
l a s t .  

The d i s t r i c t  conta ins  gold p lace r  d e p o s i t s  and l ~ d e  
depos i t s  car ry ing  gold, s i l v e r ,  copper, lead, z inc,  antimony, 
and o t h e r  metals,  as we l l  as l a r g e  r e s e r v e s  of bituminous coa l .  

A l l  of t h e  lode depos i t s  and p l a c e r s ,  except those of t h e  
b a r s  of P e l l y  r i v e r ,  have been found southwest of Lewes r i v e r ,  
and t h e  more important of these a r e  along t h e  Dawson range 
where the re  i s  t h e  g r e a t e s t  v a r i e t y  of d i f f e r e n t i a t e s  of' intku-  
s ives .  Gold p l a c e r s  have been found along the  range i n  p laces  
i n  t h e  d i s t r i c t  and t o  the  northwest where it extends beyond 
the  d i s t r i c t ,  The range has not been subjected t o  g l a c i a t i o n  
except a t  i t s  southeas t  end and any p l a c e r s  that have formed 
l i e  undisturbed, The lode depos i t s  found t o  d a t e  i n  t h e  range 
are those of Freegold mountain, and the  assemblage of  rocks  
a s soc ia ted  with them occur elsewhere along t he  range and may 
be expected t o  produce s i m i l a r  minera l i za t ion  elsewhere i n  it.'' 

I n  the immediate a r e a  of t h e  two claims groups 

discussed herein t h e  underlying formations are shown on map 

340A t o  c o n s i s t  l a r g e l y  of rocks  c l a s s i f i e d  a s  the Yukon 

group. The rocks of this group are poss ib le  Precambrian 

age and include mica-quartz s c h i s t ,  c h l o r i t e ,  g r a p h i t i c  

s c h i s t ,  q u a r t z i t e ,  serpent ine ,  gne i s s  and minor l imestone, 

The e n t i r e  s e r i e s  has been in t ruded by n u e r o u s  bodies of 

quar tz  porphyry, g r a n i t e  porphyry and r h y o l i t e ,  a l l  of pos- 

s i b l e  T e r t i a r y  age. I n  the  Big Creek a r e a  a mass of l a t e  

Mesozoic g r a n i t e  has been mapped and a tonbme of t h i s  f o r -  

na t ion  extends south  t o  t h e  Company's property.  Syenite,  

monzonite and a l l i e d  rock  types,  as wel l  as g r a n i t e  and 

g r a n i t e - d f o r i t e ,  were observed by the survey crew i n  t h e  

Bow Creek claims group. However, as much of t h i s  immediate 

a r e a  i s  unglaciated i t  i s  covered wi th  overburden and rock 

exposures a r e  q u i t e  sparse. 

S imi lar  condi t ions  occur i n  the  immediate a r e a  of 

the  Big Creek claims group. 
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General Discussion 

There has been very l i t t l e  mining c a r r i e d  out  

i n  the  Camnacks a r e a  although r e p o r t s  of mineral  occur- 

rences  da te  back t o  t h e  e a r l y  p a r t  of the present  century,  

Coal was repor ted  as e a r l y  a s  1887 and has been mined f o r  

s e v e r a l  yea? s f o r  l o c a l  consumption. 

The Carmacks a r e a  has  been the  scene of s e v e r a l  

s t ak ing  rushes. The first  prospect ing i n  t h e  d i s t r i c t  was 

f o r  gold when prospectors  pass ing  through on the way t o  t h e  

Klondike during the e a r l y  gold r u s h  a r e  r epor ted  t o  have 

discovered p l a c e r  gold i n  t r i b u t a r i e s  of the Lewes River. 

Some p lace r  mining w a s  done following these  d iscover ie  s, 

Lode prospect ing was l a t e r  c a r r i e d  out and sev- 

e r a l  gold occurrences were loca ted ,  e s p e c i a l l y  i n  t h e  

v i c i n i t y  of Freegold Mountain. Other minerals  d i s c o v e ~ e d  

i n  t h e  a r e a  inc lude  s i l v e r ,  copper, lead ,  z inc  and antimony, 

Explanation of R e s i s t i v i t y  Method 

The method used by Geo-Technical De~t3lopIent 

Company Limited i s  a form of t h e  e a r l i e r  r e s i s t i v i t y  methods 

modified by some e i g h t  y e a r s *  experience i n  the f i e l d .  

I n  short ,  a known cur ren t  i s  put  i n t o  the ground 

and readings  a re  taken a t  9 f o o t  i n t e r v a l s  along p icke t  

l i n e s  by s e n s i t i v e  vacuum tube voltmeters  measuring the  

vol tage  drop ac ross  t h i s  i n t e r v a l .  Calcula t ions  t rans-  

l a t e  t h e s e  vol tage readings  i n t o  r e s i s t a n c e  values i n  

terms of  ohm-centimeters. These are plotted on the map. 
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Due t o  t h e  inhomogeneity of  t h e  medium being 

examined, i.e., the  complexity of t h e  geology and s t r u c t u r e ,  

i n t e r p r e t a t i o n s  a r e  based on experience and a knowledge of 

the geologica l  condi t ions i n  the  a r e a  being t e s t e d  with 

t h i s  p a r t i c u l a r  method. Where the  l a t t e r  a re  unknown, t h e  

i n t e r p r e t a t i o n  must, of necess i ty ,  be l imi ted  or  very t e n t a -  

t i v e .  

However, without any geologica l  information it 

i s  genera l ly  poss ib le  t o  d i f f e r e n t i a t e  between banded 

rocks such as  volcanics,  sediments or  gneiss  and l a r g e  

bodies of massive i n t r u s i v e s ,  due t o  the  d i f fe rence  of 

e l e c t r i c a l  conduct ivi ty  between t h e  var ious flows o r  beds. 

S t r i k e  t rends ,  fo ld ing ,  e t c ,  a r e  the re fo re  r e a d i l y  picked 

up. In some casea rock con tac t s  may be infer red .  

Shear or f r a c t u r e  zones a re  r e l a t i v e l y  b e t t e r  

conductors, due t o  t h e i r  higher water  content ,  Where 

extreme low r e s i s t i v i t y  va lues  a r e  found g raph i t e  o r  

sulphide i s  indica ted .  Graphite i s  found i n  s c h i s t  or 

shear zones o r  sedimentary horizons, which a r e  shown by 

e l e c t r i c a l  methods as, genera l ly ,  narrow low l i n e a r  t rends ,  

Unf ortunat e ly ,  from the  poin t  of view of i n t s r p r e  t a t i o n ,  

su lphides  may be p resen t  wi th  t h e  g raph i t e  or  may occur i n  

shear  zones giving s i m i l a r  low l inea r s .  

B E 0  - T E C H N I C A L  D E V E L O P M E N T  C O M P A N Y  L I M I T E D  



I n t e r p r e t a t i o n  of R e s i s t i v i t y  Resu l t s  

The r e s u l t s  of t h e  e l e c t r i c a l  r e s i s t i v i t y  survey 

over the  Bow Creek claims group a r e  depicted on Plan Wo. 1 

accompanying t h i s  r e p o r t ,  The r e s i s t i v i t y  readings  were 

f o r  the most p a r t  q u i t e  high suggesting poor conduct ivi ty  

of the  underlying formations. No anomalous condi t ions were , 

de l inea ted  and no r e s i s t i v i t y  readings were observed suf -  

f i c i e n t l y  low t o  suggest the presence of sulphide mineral iza-  

t i o n ,  

Several  small l e n t i c u l a r  shaped a reas  showing 

r e l a t i v e l y  higher  r e s i s t i v i t y  have b een i n t e r p r e t e d  a s  del inea-  

t i n g  a reas  under la in  by t h e  T e r t i a r y  g r a n i t i c  rocks which in-  

t rude  t h e  Yukon s e r i e s .  The i n t e r p r e t e d  con tac t s  between t h e  

Yukon s e r i e s  and the i n t r u s i v e  rocks a r e  shown on t h e  accompany- 

ing  plan.  

The r e s i s t i v i t y  r e s u l t s  over the nor th  group, o r  

Big Creek property,  a r e  more encouraging, and th ree  anomal- 

ous zones apparent ly a s soc ia ted  with north-south shearing 

have been de l inea ted  by the survey. The north-south shears  

a r e  i d e n t i f i e d  on the  accompanying p lan  No. 2 i n  t h e i r  r e l a -  

t i v e  order  of apparent s ign i f i cance  a s  t h e  No. 1, No. 2 and 

No, 3 shear,  These shear zones follow very d e f i n i t e  l i n e a r  

t r ends  of lower r e s i s t i v i t y  which s tand out  q u i t e  sharply 

with r e s p e c t  t o  the  readings over t h e  immediately adjacent  

a reas*  

The r e s f  s t i v i  t y  readings over the  anomalous a reas  

associa ted  with t h e s e  three  north-south shears  a re  a l l  i n  the 

same range and a r e  s u f f i c i e n t l y  low t o  suggest f a i r l y  good 
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conduct ivi ty  mediums. Map 3408 shows t h i s  a r e a  t o  be 

under la in  by rocks of the Yukon group and inc ludes  rocks 

c l a s s i f i e d  a s  g r a p h i t i c  s c h i s t s .  These g r a p h i t i c  forma- 

t i o n s  could provide a good conducting medium r e s u l t i n g  i n  

the  anomalies de l inea ted  by the survey. However, the  pres-  

ence of appreciable  sulphide minera l i za t ion  could a l s o  r e s u l t  

i n  r e s i s t i v i t y  readings  i n  this low range. 

It i s  not poss ib le  t o  determine, by geophysical  

means alone, anomalies caused by t h e  presence of g r a p h i t i c  

m a t e r i a l  and those r e s u l t i n g  from t h e  presence of sulphide 

minera l iza t ion .  

I n  add i t ion  t o  t h e  north-south shear zones men- 

t ioned above, the r e s i s t i v i t y  survey has suggested t h e  

presence of an east-west f a u l t  extending ac ross  the  south  

p a r t  of the surveyed a r e a  and immediately nor th  of Big Creek. 

The shear zones descr ibed above terminate  a g a i n s t  t h i s  i n t e r -  

pre ted  f a u l t .  

The r e s i s t i v i t y  r e s u l t s  a l s o  suggest the  area  

immediately nor th  of Big Creek and be tween the  No. 1 and 

No. 3 i n t e r p r e t e d  shears  t o  be under la in  by g r a n i t i c  o r  

r h y o l i t e  rocks in t rud ing  the Yukon group. The p o s s i b l e  

contact  between these  formations i s  shown on t h e  accompany- 

ing  plan.  A s i m i l a r  condi t ion  i s  suggested in  t h e  extreme 

southwest corner of t h e  surveyed a r e a  south of the  i n t e r -  

p re ted  f a u l t .  A broad north-south band o f  h igh  r e s i s t i v i t y  

readings  between t h e  No. 2 and No. 3 i n t e r p r e t e d  shear zones 

suggests a dyke or bed of dense impervious rock t o  extend 



through t h i s  s e c t i o n  of the  property,  

I t  i s  recommended t h a t  surface work be c a r r i e d  

out t o  determine the  economic m e r i t s  of t h e  anomalous a reas  

a s soc ia ted  wi th  the No. 1, No. 2 and No. 3 shear zones, The 

encouragement obtained from t h e  e l e c t r i c a l  r e s i s t i v i t y  survey 

i s  somewhat marginal bu t  it i s  f e l t  t h a t  t h e s e  t h r e e  anomalies 

should be f u r t h e r  inves t iga ted  and can possibly be examined by 

sur face  t renching,  The survey crew repor ted  a fa i r  amount of 

rock exposure on the  proper ty  and it i s  known t h a t  outcrops 

occur immediately south  of the  anomalous a r e a  a s soc ia ted  w i t h  

t h e  i n t e r p r e t e d  No, 3 shear.  

Survey Data 

An e l e c t r i c a l  r e s i s t i v i t y  survey was conducted 

over two groups of claims he ld  by Newkirk Mining Company 

Limited and loca ted  i n  the  Carmacks D i s t r i c t ,  Yukon Ter- 

r i  tory. 

The survey was conducted by Geo-Technical 

Development Company Limited during the per iod  from Ju ly  

14th  t o  August 16th,  1954, and the r e s u l t s  a r e  shown on 

Plans Wo. 1 and No, 2 accompanying t h i s  r epor t .  Plan No. 

1 covers t h e  survey over the Bow Creek group and Plan No. 

2 the  Big Creek group. The former comprises approximately 

775 ac res  and t h e  l a t t e r  900 acres,  

North-south base l i n e s  were e s t ab l i shed  on b o t h  

p roper t i e s  and east-west t r a v e r s e  l i n e s  turned off  a t  400 

f o o t  i n t e r v a l s ,  R e s i s t i v i t y  readings were taken a t  50 f o o t  
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i n t e r v a l s  along t h e  east-west t r a v e r s e  l i n e s ,  and a r e  shown 

on the  accompanying plans i n  ohm-centimeters x lo3, p l o t t e d  

t o  the  e a s t  of the p icke t  l i n e s  and depic ted  by contour l i n e s .  

O n t h e  Bow Creek group a t o t a l  of 14.1 mi les  of' 

e l e c t r i c a l  r e s i s t i v i t y  surveying was conducted r e q u i r i n g  

1,490 s t a t i o n  readings. 17  mi les  of l i n e  were surveyed 

on the Big Creek group requ i r ing  1,792 s t a t i o n  readings.  

The number of  eight-hour man-days requ i red  t o  

complete t h i s  work i s  a s  follows: 

BOW CREEK 

(8-hour) 
M a n  Days 

Laying spread wire 
Operating r e s i s t i v i t y  survey 1 7  5 
Calcula t ion  & I n t e r p r e t a t i o n  
Draf t ing  11 5 
Office typing & supervis ion 4- 

Total  . . . . . . . 42 days 

BIG C R E M  

(8-hour) 
Man Days 

A 
52 days 

Respect fu l ly  submitted, 

GEO-TECHNICAL DEVELOPME - ? ,  3"̂ co"""" Lp 
' J. D. McCannell, Geologist 

Toronto, Ontario 
September 14, 1954 
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