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NEWMONT EXPLORATION OF CANADA LIMITED 

REPORT ON GEOPHYSICAL SURVEYS 

ON THE MINDY CLAIM GROUP 

AUGUST 20-23, 1979 

In t roduct ion  

The MINDY c la im group i s  l oca t ed  160 km west of Whitehorse. 
The c la ims  were s taked i n  Ju ly  of 1979. Line p repa ra t ion ,  geo log ica l  
mapping, and geochemical sampling were c a r r i e d  out  i n  Ju ly .  The c la ims  
a r e  shown i n  F igure  1, the  g r i d  i n  F igures  2 6 3,  and the  geology i n  
F igure  4 .  

In  August, a  l i m i t e d  geophysical survey was performed on t h e  
proper ty .  Horizontal  loop e lec t romagnet ic ,  and v e r t i c a l  f i e l d  magnetic 
surveys were completed. 

The electromagnet ic  work f a i l e d  t o  d e t e c t  a  d i s c r e t e  conduct ive 
horizon f o r  follow-up. The magnetic f i e l d  readings  def ined  magnetic u n i t s  
and anomalies which could be of s i g n i f i c a n c e  i n  f u t u r e  geologica l  mapping 
and exp lo ra t ion .  

Grid Control Survev 

The g r i d  was surveyed i n  such a  manner a s  t o  provide information 
on the  ve r t i ca l '  and h o r i z o n t a l  s epa ra t ion  between s t a t i o n s .  The d i s t a n c e  
between p o i n t s  was measured with a  surveyor ' s  cha in ,  and the  s lope  with a  
pocket c l inometer .  Ca lcu la t ions  then provided t h e  h o r i z o n t a l  and v e r t i c a l  
s epa ra t ions .  

P i cke t s  had been e s t a b l i s h e d  a t  a  nominal 40m o r  20m h o r i z o n t a l  
s epa ra t ion  p r i o r  t o  t h e  s t a r t  of t h e  geophysical survey. 

Geology and Minera l iza t ion  

The Mindy Claims a r e  under la in  by sediments belonging t o  t he  
Miss i ss ippian  ~ n g l i s h m a n ' s  Group. They a r e ,  i n  o rde r  of abundance, h o r n f e l s ,  
c h e r t ,  a r g i l l i t e ,  l imestone,  conglomerate and s k a m .  

The n e a r e s t  i n t r u s i o n  mapped by t h e  G.S.C. (Memoir 326) occurs  
approximately 6.5 km NW of t he  proper ty .  It i s  doubtful  t h a t  i t  could have 
caused t h e  widespread ho rn fe l s ing  and s k a m  development seen on t h e  p rope r ty ,  
thus ,  a  shal low i n t r u s i o n  is  suspected t o  e x i s t  he re .  



The sediments on and immediately around t h e  claims a r e  gene ra l ly  
gen t ly  dipping (-20') and l o c a l l y  r eve r se  from NE t o  SW. Steep block f a u l t s  
a r e  seen i n  c i r q u e s  sepa ra t ing  h o r n f e l s ,  a r g i l l i t e  and l imestone from each 
o the r .  

On t h e  g r i d  a  shallow t o  moderately dipping skarn/ l imestone assemblage 
of unknown th ickness  i s  ove r l a in  by a  b i o t i t e  h o r n f e l s  and i n  p a r t  i s  under la in  
by q u a r t z i t e ,  c h e r t  and chert-pebble conglomerate (Figure 3 ) .  

On LIN an i r i d e s c e n t  b lu i sh /b l ack  weathering quar tz -d iops ide-ca lc i te  
skarn was exposed by hand t renching  over a  t h i ckness  of 7  m. F l o a t  t r aced  u p h i l l  
from the  outcrop i n d i c a t e s  a  poss ib l e  maximum th i ckness  of 10 m. The skarn i s  i n  
f a u l t  con tac t  wi th  a  creamy-white q u a r t z i t e  a t  t h e  footwal l  ( see  F igure  4 )  and 
i s  probably i n  f a u l t  con tac t  with h o r n f e l s  t o  t h e  no r th .  F l o a t  of t h i s  skarn has 
been t r aced  i n  t a l u s  and moss covered overburden f o r  500 m t o  t he  no r th .  

The skarn has a  deep weathered r i n d ,  l o c a l l y  up t o  3 cm t h i c k .  It 
i s  l i g h t  green and coa r se ly  granular  on f r e s h  su r f ace  with spa r se ly  disseminated 
a r senopyr i t e ,  p y r r h o t i t e  and s c h e e l i t e  occurr ing  throughout.  A 1.3 m wide 
massive p y r r h o t i t e  vein c u t s  t h e  skarn bu t  t r u n c a t e s  quickly.  

Between L6N and L7N occur numerous boulders  of a  b lack  a c t i n o l i t e -  
magnetite-green g r o s s u l a r i t e  ga rne t  skarn and limestone. This skarn type was 
n o t  seen i n  outcrop b u t  occurs  i n  mud b o i l s  i n  and near  t he  base of a  t a l u s  
s lope  der ived  from the  over ly ing  h o r n f e l s .  A grab sample of t h i s  ma te r i a l  
assayed 0.31% Sn. Minor cha l copyr i t e ,  s p h a l e r i t e  and smi thsoni te  was introduced 
l a t e r  i n  t he  skarn.  

A thin-bedded, impure and una l t e r ed  l imestone outcrops between L9N 
and LION. It i s  pos tu l a t ed  t h a t  t h i s  l imestone and t h e  skarns  may be of t h e  
same carbonate  horizon b u t  t h e  l a c k  of good exposure f a i l s  t o  prove t h i s .  

A t h i r d  skarn type i s  found between L6N and L7N a t  t he  base of t h e  
h o r n f e l s  outcrop.  It c o n s i s t s  p r imar i ly  of green,  f i b r o u s ,  f e r r o t r e m o l i t e  and 
reddishfbrown andrad i t e  ga rne t  wi th  minor amounts of creamy/white "baked" 
carbonate .  The skarn occurs  i r r e g u l a r l y  w i th in  the  carbonate  and i n  t u r n  
garne t  r i c h  zones a r e  segregated wi th in  it. The ga rne t i f e rous  zones appear  
t o  y i e l d  the  most s c h e e l i t e  mine ra l i za t ion ;  one sample assayed 0.42% W03 
over 2.0 m. No su lphides  were observed i n  t h i s  skarn.  

Electromagnetic Survey 

The electromagnet ic  survey was performed with a  MAXMIN I1 F 
instrument ,  descr ibed  i n  Appendix 111. Coverage i s  shown on t h e  geophysical 
i n t e r p r e t a t i o n  map, F igure  22. 

Readings were taken gene ra l ly  a t  444 and 1777 Hz, except f o r  two 
l i n e s  where a l l  t h e  f requencies  were used: 222 Hz, 444 Hz, 888 Hz, 1777 Hz, 
and 3555 Hz. 

Receiver- t ransmit ter  spacings of 40m and 120m were u t i l i z e d .  



The r e c e i v e r  and t r a n s m i t t e r  c o i l s  were  kep t  c o p l a n a r  d u r i n g  
r e a d i n g s .  The r e s u l t s  o f  t h e  topograph ic  su rvey  provided i n f o r m a t i o n  
f o r  c a l c u l a t i n g  t h e  s l o p e  between r e a d i n g  s t a t i o n s ,  and t h e  p l a n e  o f  
each c o i l  was a l i g n e d  a l o n g  t h a t  s l o p e .  The t o t a l  d i s t a n c e  between 
c o i l s  was c a l c u l a t e d .  In-Phase r e a d i n g s  were  c o r r e c t e d  t o  compensate 
f o r  any d e p a r t u r e s  from t h e  nominal c o i l  s e p a r a t i o n  f o r  which t h e  i n s t r u -  
ment was s e t  up.  For  example, i f  t h e  expec ted  in-phase  r e a d i n g  a t  a  
nominal c o i l  s e p a r a t i o n  of N i s  100% i n  t h e  absence  of ground c o n d u c t i v i t y ,  
t h e n  t h e  c o r r e c t i o n  t o  t h e  in-phase r e a d i n g  a t  a  c o i l  s e p a r a t i o n  o f  R  w i l l  
be: 

where C is  t h e  c o r r e c t i o n  t o  b e  a p p l i e d  i n  % 

N i s  t h e  nominal i n s t r u m e n t  c o i l  s e p a r a t i o n  

R  i s  t h e  a c t u a l  c o i l  s e p a r a t i o n  

The e l e c t r o m a g n e t i c  r e s u l t s  a r e  shown i n  F i g u r e s  8-21. 

Magnetic Survey 

The magnet ic  su rvey  was c a r r i e d  o u t  w i t h  a  S c i n t r e x  MF-1 
magnetometer. T h i s  i n s t r u m e n t  measures changes  i n  t h e  v e r t i c a l  magne t ic  
f i e l d .  A  d e s c r i p t i o n  i s  g i v e n  i n  Appendix I V .  

A magnet ic  b a s e  s t a t i o n  was e s t a b l i s h e d  a t  t h e  camp s i t e ,  which 
was s i t u a t e d  a t  approx imate ly  700N/1000W i n  r e l a t i o n  t o  t h e  g r i d .  Magnet- 
ometer r e a d i n g s  were  made r e g u l a r l y  a t  t h e  b a s e  s t a t i o n ,  and a l l  d a t a  were  . .. 
c o r r e c t e d  f o r  ' d r i f t .  The b a s e  s t a t i o n  i s  marked on a  r o c k ,  and i t  was 
s e l e c t e d  a f t e r  e n s u r i n g  t h a t  a l l  g r a d i e n t s  o f  v e r t i c a l  f i e l d  d i d  n o t  exceed 
3 gammas p e r  f o o t .  

Mag r e a d i n g s  were  t a k e n  over  l i n e s  of t h e  e n t i r e  g r i d  a t  10m 
s p a c i n g ,  and o v e r  t h r e e  d e t a i l  l i n e s  a t  1 m e t r e  s p a c i n g .  Coverage and 
r e s u l t s  are shown on  F i g u r e s  5,6, and 7 .  

D i s c u s s i o n  o f  R e s u l t s  and Recommendations 

The Maxmin h o r i z o n t a l  l o o p  e l e c t r o m a g n e t i c  su rvey  f a i l e d  t o  
d e t e c t  any s t r o n g  conduc t ive  f e a t u r e s .  Some weak i n d i c a t i o n s  of c o n d u c t i v e  
m a t e r i a l  e x i s t ,  and t h e s e  a r e  no ted  on  F i g u r e  22.  

On l i n e  6N, i t  i s  p o s s i b l e  t h a t  t h e  wes t  end of t h e  l i n e  i s  c l o s e  
t o  a  l a r g e  conduc t ing  body. 

The magnet ic  su rvey  produced some f e a t u r e s  which should a i d  
g e o l o g i c  mapping. The d e t a i l e d  mag o v e r  t h e  showing a r e a  i n d i c a t e d  t h a t  
t h e  m i n e r a l i z e d  zone i s  magne t ic ,  and i s  more t h a n  10 metres i n  w i d t h .  



The magnetic survey over  t h e  g r i d  def ined  two magnet ica l ly  
a c t i v e  zones. A smal l  zone i s  cent red  on l i n e  1N a t  50W. A l a r g e r  
zone extends from l i n e  3N t o  7N. The edges of t h i s  zone have been 
picked from t h e  magnetic p r o f i l e s  on Figures  8-21, and p l o t t e d  on 
Figure  22. Ind iv idua l  h igh  o r  low readings  w i t h i n  t h i s  zone a r e  l o c i  
f o r  f u r t h e r  i n v e s t i g a t i o n .  These ind iv idua l  h ighs  a r e  probably caused 
by h ighly  magnetic,  near  s u r f a c e  f e a t u r e s .  They can  b e  r e a d i l y  i d e n t i f i e d  
on t h e  p r o f i l e s  - Figures  8-21. An example is  t o  be  found a t  4N/230W. 

HL/ gdn 
September 24th,  1979 
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SPECIFICATIONS : 

Frequencire: 222 ,444 .  BE8.1777 and 3555 Hz. R e ~ e o t a b i l i t ~  : -f 0.5% t o  +lo/, normally, depend~ng 

Modes of Operation: MAX: 

M IN: 

V.L. : 

Transm~tter cod plane and re-  
catver cod plane horizontal 
(Max-coupled , Hor~zontal-lap 
model Used w ~ t h  refer. cable. 

Trarism~tter cotlplane hmzon- 
tal and recelver cod plane ver- 
teal [ Mtn-coupled mode 1 
Used w ~ t h  reference cable. 

Transm~tter cot1 plane vert l -  
cal and recelver co~l plane horl- 
zontal (Vert~cal-loop mode I 
Used w ~ t h o u t  re ference 
c a b l e ,  ~n parallel Itnes. 

Coil Separations: 25,50,100,150200 & 2 5 0 m  [MMIII 
o r  100 ,  2 0 0 ,  3 0 0 ,  4 0 0 , 6 0 0  and 
800 f t .  ( MM 17: F 1 .  
Co~l separations In VL  mode not re -  
s t r ~ c t e d  t o  f ~ x e d  values. 

Parameters Read: - In-Phase and Quadrature compo- 
nents of the secondary f~eld i n  
M A X  and M I N  modes. 

Reodouts: 

Scaln Ranges : 

- Ttlt-angle of the to ta l  f~eld In V.L 
mode.  

- Automattc, d ~ r e c t  readout on 
90rnm [3.5"J edgewtse meters  
In MAX and MIN modes. No null- 
tng or compensation necessary. 

- T ~ l t  angle and null In 9 0 m m  edge- 
wise meters  in V.L.rnode. 

In-Phase: -+20°/. . ?100% by push- 
I->ul;ton swttch . 

Quadrature: 5 2 0  "A, t100% by push- 
t x  rtt;on s w ~ t c h .  

T-tlt: r 7 5  % slope . 
Null CV.L.1: Sens~tivity adjustable 

by separation sw~tch .  

Reodnbility: In-Phase and Quadrature : 0.5 %.  
T l l t  : 1% 

on cond~t~ons, frequenc~es and co~ l  
separation used. 

Transmitter Output: - 222Hz : 175 ~~~~z - 
- 4 4 4 H z  : 160 L4tm2 
- 888 Hz : 1 0 0  Atrn2 
- 1777t-z : 60L4tm2 
- 3555Hz  : 3 0 ~ t m ~  

Rccciver Batteries: SV trans rad~o type bat ter~es ( 4 )  
L ~ f e  approx. 35 hrs contrnuous du- 
t y  (alkahne , 0.5 Ah 1, less tn cold 
weather 

Transmitter 
B a t t e r i e s :  17\/ 75nh c-I-Cell recharaeeble .- " , .-. ., . -. 

batterles ( 2 x 6 V  in serles 1: , . 

Reference Cable : L ~ g h t  wetght 2-conductor teflon 
cable for rnlntmum frlct~on. Unsh~eld- 
ed. All reference cables opt~onal 
a t  ex t ra  cost .  Please specify. 

Voice Link: B u ~ l t - ~ n  l n te r com s y s t e m  for 

votce communcatlon between re -  
celver and transmitter operators 
In MAX and MIN modes, vla re -  
ference cable.  

Indicator Lights: Rut l t -~n s~gnal and reference warn- 
. tng llghts t o  ~ndlcate erroneous 

read~ngs 

Sl1ipping Wc9gllt: Typcally 6 0 k g  ( 135 lbs I ,  depend- 
ing on quant!t,!es of reference 
cable and ba t te r les  tncluded 
Sh~pped In two f~eld/shtpp~ng cases 

S ~ e c ~ f ~ c a t ~ o n s  suhlect t o  change w l t , h c > t ~ t  n o t ~ f l c a t ? o n  

A 200 STEELCASE RCl E , MARKHAM, ONT,  CANAOA , L3R 7 G 2  - 
Phone: (416 I 495-1612 Cables: APEXPARA TORONTO Telex : 06-966773 NOROVIK TOR 



The MF-1 Fluxgate Magnetometers and their extended 
sensit ivity series, the MF-1-100's are designed primarily 
for the oi l  and mineral exploration industries. They incor- 
porate advanced transistorized circuitry and extensive 
temperature compensation w i t h  l ight weight and a self- 
levelling mechanism. Al though the basic MF-1 and MF-1- 
100 are intended primarily for accurate ground surveys in 
the mining industry, modifications are available for base 
station recording, for vertical gradient meqsurements, for 
measuring susceptibilities, determining remanence of rock 
samples and for storm monitor ing on  aeromagnetic 
surveys. 

MF-1 SERIES 

(a )  MF-1 

The MF-1 Fluxgate Magnetometer is a vertical component 
magnetometer designed for accurate ground surveys in  

the mining industry. Advanced transistorized circui t ry and 
extensive temperature compensation is the core of i ts  
accuracy, comparable t o  precision t r ipod mounted 
Schmidt type magnetometers. I t  is a hand held instru- 
ment and needs only coarse levelling and no orientation. 
Fcatures such as direct reading of gamma values and the 
possibil i ty of accurate zero sett inss at base stations en- 
sure s~mp l i c i t y  of operation and high field economy. The . 
readability is 5 gammas on the 1000 gamma range. 

( b )  MF-1-G 

The MF-1-G Fluxgate Magnetometer has the same elec- 
tronics and specifications as the MF-1. The difference lies 
in that the sensor is detached and enclosed in a small 
cylindrical tube thus permit t ing the sensor (geoprobe) t o  
be oriented and ti l ted in any desired direction. Since a 25 
foot connecting cable joins the sensor t o  the instrument 
housing, the geoprobe may be placed away from local 
spurious magnetic disturbances in the v ic in i ty of the elec- 
tronics housing Thus this magnetometer may be used for 
the study of the magnetic properties of rocks, remanence 

etc. 

The MF-1-GS Magnetometer again has the same elec- 
tronics and speci f~cat ions as the MF-1  but  has t w o  
sensors, the attached self-levelliriq sensor of the MF-1 as 
we l l  as the detached geoprobe of the MF-1-G.  Thus this 
magnetometer may be employed on rapid ground magnet- 
ometer surveys and also used for vertical gradient mea- 
surements and t o  measure the magnetic properties of 
rocks. 



SPECIFICATIONS OF 

Ranges: 

MODEL MF-1 

Meter: 

Accuracy: 

Operating Temperature: 

Temperature Stability: 
Noise Level: 
Long Term Stability: 
Bucking Adjustments: 

(Latitude) 

Recording Output: 

Response: 
Connector: . 
Batteries: 

Consumption: 
Dimensions: 

Weights: 

Plus or minus - 
1,000 gammas f. sc. 
3,000 " 

10,000 " 
30,000 " 

100,000 " 
Sensitivity 

20 gammasldiv. 
50 " 

200 " 

500 " 
2,000 " 

Taut-band suspension 
1000 gammas scale 1%'' long - 50 div. 
3000 gammas scale 1 11/16" long - 60 div. 
1000 to 10,000 gamma ranges + 0.5% of full scale 
30,000 and 100,0000 gamma ranges & 1% of full scale 
-40'C to - t40nC 
-40°F to +10O0F 
Less than 2 gammas per "C (1 gamma 1°F) 
Total 1 gamma P-P 
t 1 gamma for 24 hours at constant temperature - 
10,000 to 75,000 gammas by 9 steps of approximately 8,000 gam- 
mas and fine control by 10 turn potentiometer. Convertible for 
southern hemisphere or It_ 30,000 gammas equatorial. 
1.7 ma per oersted for 1000 to 100,000 gamma ranges with 
maximum termination of 15,000 ohms. 
DC to 5 cps (3db down) 
Amphenol 91-MC3F1 
12 x 1.5V-flashl~ght batteries "C" cell type) 

(AC Power supply available) 
50 milliamperes 
Instrument - 6%" x 3%" x 12%'' 

165 x 90 x 320 mm 
Battery pack - 4" x 2" x 7" 

100 x 50 x 180 mm 
Shippmg Container - 10" d ~ a  x 16" 

254 mm dia. x 410 mm 
Instrument - 5 Ibs 12 oz. 2 6 kg. 
Battery Pack - 2 Ibs. 4 oz. 1.0 kg. 
Shipping - 13 Ibs. 6.0 kg. 

79 Martin Ross Avenue. Downsview, Ontario. Canada 



APPENDIX V - 

Personne l  engaged i n  Survey 

The p e r s o n n e l  who worked on  t h e  Mindy geophys ica l  su rvey  
inc luded  : 

Gordon Bibby 
Newmont E x p l o r a t i o n  of Canada Limited 
1400 - 750 West Pender  S t r e e t ,  
Vancouver, B. C. 

Mike Holmes 
Newmont E x p l o r a t i o n  o f  Canada Limited 
1400 - 750 West Pender  S t r e e t ,  
Vancouver, B . C . 

Heikk i  Limion, 
Newmont E x p l o r a t i o n  of Canada Limited 
1400 - 750 West Pender S t r e e t ,  
Vancouver, B. C . 



APPENDIX V I  

H. LIMION 

STATEMENT OF QUALIFICATIONS 

I ,  H e i k k i  Limion,  r e c e i v e d  my B.A.Sc d e g r e e  i n  E n g i n e e r i n g  
S c i e n c e  (Geophysics Opt ion)  from t h e  U n i v e r s i t y  o f  Toron to  i n  1965. 

I s p e n t  two summers i n  g e o p h y s i c a l  f i e l d  work;  one  w i t h  
Hudson's  Bay O i l  and Gas,  and o n e  w i t h  INCo e x p l o r a t i o n .  

I n  1965-66 I worked f o r  one y e a r  w i t h  Hudson's  Bay O i l  & 
Gas a s  a J u n i o r  G e o p h y s i c i s t  i n  s e i s m i c  f i e l d  work. 

From 1967-1976 I worked w i t h  INCo E x p l o r a t i o n ,  o n  ground 
and a i r b o r n e  g e o p h y s i c a l  s u r v e y s .  I was i n  c h a r g e  o f  a i r b o r n e  
g e o p h y s i c a l  o p e r a t i o n s  f o r  f o u r  y e a r s ,  and worked o n  r e s e a r c h  and 
development of a i r b o r n e  g e o p h y s i c a l  s y s t e m s .  I conducted ground geo- 
p h y s i c a l  s u r v e y s  i n  Canada,  U.S.A., and B r a z i l .  

- 
I n  1977 and 1978 I was t h e  head of  t h e  geophys ics  s e c t i o n  

i n  t h e  Kenya Department o f  Mines and Geology.  During t h i s  t i m e ,  I was 
under  c o n t r a c t  t o  CIDA ( t h e  Canadian I n t e r n a t i o n a l  Development Agency). 
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