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SUMMARY 

In Vovernber and  December  of 1986, Minore Vine  Management  Ltd. undertook a 

f i e ld  explorat ion program of the  Mustang Mineral Cla im Group. During this period, 

a survey gr id  systern,  consi5ting of 8 3  km of base and grid line, was devised a n d  

instal led.  The  baseline5 were  instal led a t  I km intervals ,  while t h e  grid lines were  

installed a t  200 m cen t rec  off t h e  baselineq. The5e lines were  well flagged a n d  

marked  with ribbon a t  25 m s ta t ions ,  where  samples  o r  geophysical reading5 could 

be taken.  

When the  w r v e y  lines were  in, soil sampling and geophysical tes t ing was conducted. 

Some 134 soil samples  were  co l lec ted  for  geochemical  analysis. A VLF-EM survey 

war  conducted ,  bu t  only 14.1 km of line were  surveyed. Bad wea the r  conditions, 

including d e e p  snow and f reez ing  t empera tu res ,  pu t  a n  ear ly  end  to the  soil 

sampling and  VLF-EM survey programs. An extens ive  magne t i c  survey was  

per formed,  bu t  was ca l led  off just shor t  of complet ion,  d u e  to weather  and  t h e  

approaching Chr i c tmas  holiday. 

The  soil sampling and  magne t i c  survey fai led to loca te  any  s t rongly anomalous 

zones. The re  were  s o m e  high reading$, bu t  t hese  were  s t i l l  too low for major 

concern .  O n  t h e  o t h e r  hand, t h e  VLF-EM survey discovered s o m e  highly anomalous 

a reas .  An examinat ion  of these  anomal ies  ind ica ted  t h a t ,  in s o m e  cases, they  could 

be c o r r e l a t e d  f rom grid l ine to grid line, a long t h e  known 5tr ike of local geological 

f e a t u r e  s. 

With t h e  comple t ion  of t h e  1986 field program, severa l  quest ions remained  

unanswered.  In o rde r  t o  c o m p l e t e  t h e  work on  t h e  proper ty ,  i t  is recommended 

t h a t  m o r e  explora t ion  work b e  conduc ted  in t h e  s u m m e r  of 1987. This proposal i s  

in two  phases. In Phase  1 i t  is proposed t h a t  t h e  VLF-EM survey  be  cont inued and  

t h a t  i t  be  accompan ied  by reconnaissance  geological mapping. In Phase 2, i t  is 

proposed t h a t  t renching  and  sampling be  conducted  in t h e  a r e a s  deemed  in te res t ing  

by Phase  1. T h e  total c o s t  of t h e  proposals is e s t i m a t e d  at $44,550.00. 
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INTRODUCTION 

This repor t  was prepared a t  t h e  r eques t  of the  Direc tors  of Candorado Mines Ltd., 

of 302 - 543 Granvi l le  S t r ee t ,  Vancouver, B.C. This  reques t  concerns  a s ses smen t  

work ca r r i ed  o u t  by Minore Mine Management  Ltd. on  t h e  Mustang Mineral C la im 

Group. 

T h e  Mustang Cla ims  a r e  loca ted  northwest of Wells, B.C. and  consis t  of t h r e e  la rge  

c l a ims  to ta l l ing  approximately 1,300 h e c t a r e s  of land area.  During t h e  f a l l  of 

1986, soil and  geophysical  surveys were  conducted  on these  claims,  t h e  r e su l t s  of 

which a r e  t h e  sub jec t  of th i s  report .  T h e  majori ty  of t h e  work was c a r r i e d  o u t  

a f t e r  a layer  of snow had fal len and  the re fo re  l imited soil sampling and  no  

geological reconnaissance mapping was under taken. 

Due to adve r se  wea the r  condi t ions t h e  soil sampling and  VLF surveys  were  

cur ta i led  and  only t h e  grid survey  and magne tomete r  survey were  completed.  A 

recommendat ion  for  addi t ional  work total l ing a n  expendi ture  of $44,550.00 is 

proposed. 

LOCATION AND ACCESS 

T h e  c la ims  a r e  s i tua ted  16  k i lometers  nor thwes t  of Wells, British Columbia 

(Figure l ) ,  jus t  south  of Big Valley River ,  a t  approximate ly  53 degrees  12' l a t i t ude  

and 121 degrees  46' longitude. T h e  Nat ional  Topographic  Sys tem m a p  shee t  for  t h e  

area is 93H/4. T h e  proper ty  is accessed  on  t h e  east side by road nea r  t h e  

confluence of Mustang and Sugar Creeks ,  1 f ki lometers  east of t h e  property.  Two 

roads c a n  b e  used to reach  this  point, t he  b e t t e r  of these  being t h e  Beaver  Pass 

route  which branches  nor thwes t  of f  Highway 26, t h e  Quesnel-Barkerville Highway. 

T h e  turn  off is s i t ua t ed  about  25 k i lome te r s  wes t  of Wells. T h e  a c c e s s  road,  for 

t h e  mos t  pa r t ,  is a gravel led logging road in very  good condi t ion which ex tends  40 

k i lometers  no r th  a n d  e a s t  t o  a point  where  Sugar Creek  joins 13ig Va l l ey  Creek .  

Frorn this point a 4x4 bush road, which was roughed o u t  many years  a g o  a n d  

comple ted  in 1983, follows Sugar  and  Mustang Creek  t o  Yuzkli Lake  in t h e  no r th  

cen t r a l  p a r t  of t h e  property. 
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There a r e  several meadows in  the va l l ey  of Yuzkli and Mustang Creeks where 

helicopters may land. Further ,  a f loat  plane could land on Yuzkli  Lake. A n  

abandoned mining road also reaches Mustang Creek via Wells and Hardscrabble 

Creek. This route is about IS kilometers long, but is presently not passable due to  

washouts. 

PHYSIOGRAPHY AND CLIMATE 

In general, the  topography of the a r e a  is mountainous and the  relief on the property 

ranges from 1,200 rn  t o  1,625 m. Two major mountain ridges trending east-west 

pass through t h e  property. The access road to  t h e  property is between t h e  two 

ridges, the Mustang Creek  Valley,  on the central  claim. Valley walls on the 

property slope steeply and in s o m e  locali t ies approach 75% (or 37 degrees). The 

upland areas tend t o  be low in relief, making traversing in these locations 

relatively easy. 

The property is totally covered by t r ees  consisting primarily of pine and cedar  

varieties typical of the area. The annual precipitation is about 77  centimetres,  the 

majority of which falls during au tumn and spring. The average snowfall is about 

305 cen t ime t re s  and occurs  from October  t o  May. The mean annual temperature  is 

3 degrees (and varies from -25 degrees  C to +45 degrees C). 

OWNERSHIP 

The property consists of th ree  lode claims (Figure 2) t h a t  have been held by 

Candorado Mines Ltd. since 1983. A summary of the particulars of t h e  claims is 

listed as follows and a notice to  group t h e  claims was recorded on March 14, 1983. 

Claim Name Record No. Units Recording Da te  Registered Holder 

Mustang I 4671 ( 2 )  20 Feb. 2 5 ,  1983 Candorado Mines Ltd. 
Mustang 2 4672 ( 2 )  12 Feb. 2 5 ,  1983 Candorado Mines Ltd. 
tMustang 3 4673 ( 2 )  20 Feb. 2 5 ,  1983 Candorado Mines Ltd. 

The writer does no t  a c c e p t  responsibility for the legal s ta tus  of these claims. 
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The Cariboo dis t r ic t  is one of the oldest  gold mining camps  in  British Columbia, the 

first  prospectors arriving in 1858. The early miners focused on placer deposits,but 

by the 1880's gold quartz  veins were being mined. 

The property lies a t  the northeast  end of the Barkerville Gold Belt, a northwest 

alignment o f  gold-quartz veins, gold bearing pyrite o r e  bodies and placer deposits. 

On the property there  a r e  two known gold occurrences tha t  received some 

prospecting and surface development in t h e  1930's. The more developed of these is 

the Cosal i te  prospect (No. I ) ,  f kilometers north of Yuzkli lake. Quartz veins in 

quartzi te  o r e  were reported to have contained pyri te  and  galena bearing a t race of 

gold. There a r e  at least four places where qua r t z  veins were exposed by shallow 

surface workings. The veins are described as being from 9 inches to  4 feet wide 

and  up to 100 feet in length. 

The second known gold occurrence is at t h e  headwater of South Yuzkli Creek. This 

Occurrence (No. 3) is shown by Hanson (1938a) on his geological map of the area. 

The  occurrence is summarized together with a number of o the r  quartz vein 

prospects as being from a few inches to 10 feet wide and mineralized with pyri te  

and galena with low gold values. 

GEOLOGY 

a) Regional (from K.V. Campbell 1985) 

Figure 3 i l lustrates a n  interpretation of t h e  regional geology (Struik, 1981a) with 

t h e  stratigraphy outlined in the legend. The area lies along t h e  western pa r t  of the 

Omineca Tectonic  Belt, known for i t s  prevalence of gold and tungsten mineral 

Occurrences. Two regional s t ra t igraphic  sequences a r e  shown in Figure 3. These 

a r e  (1) Upper Ordovician to Permian shale, dolstone, basalt,  conglomerate and  

l imestone (units I to 6 and 8, Figure 3) and (2) Permian and Pennsylvanian oceanic  

c h e r t  and  mafic  and ul t ramafic  volcanic and  intrusive rocks (unit 7, Figure 3). The 
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l a t t e r  sequence, the Antler Formation, has  been thrust from the west over t h e  

hasinal sequence. A third stratigraphic sequence of Hadrynian to Cambrian 

quartzi te ,  carbonate and shale, representing a continental terrace wedge, is 

exposed to  the e a s t  o f  the  a r e a  shown i n  Figure 3. 

Eastward thrusting of the Antler Formation commenced in  post-Permian t ime and 

predated the folding and regional metamorphism of Jura-Cretaceous age tha t  

a f f e c t e d  all rock units in the area.  The major folds, such as the Lightning Creek 

anticlinorium, 25 km southwest of Yuzkli Lake, a r e  relatively open. The Mustang 

property straddles an overturned fold couplet  whose axial planes dip northeast. 

The principal axis of the Barkerville Gold Belt, passing through Island Moutain and 

Barkerville, is located on the overturned limb of a northwest trending fold a t  o r  

near t h e  con tac t  between Devonian-Mississippian black phyllites (unit 4, Figure 3) 

and micaceous quartzi tes  containing l imestone and  dolomite (unit I, Figure 3). The 

gold occurs  mainly in pyrite o r  as free gold in qua r t z  veins in t h e  black metaclast ic  

rocks. Gold also occurs in stratabound, massive, auriferous pyrite lenses and  

shoots, termed 'replacement ore', within and a t  t h e  c o n t a c t s  of limestone beds in 

rnicaceous qua r t z i t e  (Alldrick, 1983). Of cr i t ical  importance to the mineral 

potential  of t h e  Mustang property is t h a t  this s ame  s t ructure  passes through t h e  

claims area and affects t h e  s a m e  rock units. 

Several  phases of faulting have a f f ec t ed  t h e  area.  These are ,  listed from youngest 

to oldest, as follows (Struik, 1981b, 1982): 

(1) 

( 2 )  

(3) 
( 4 )  east dipping thrust  faults. 

northerly and north-northeasterly right lateral  str ike slip faults, 

transverse northeast  trending normal faults, 

east dipping high angle  reverse  and normal fault ,  and 

Quar t z  veins a r e  common and widely distributed in t h e  area. In general  t h e  

sulphide content  is low, but in cer ta in  areas they contain a fairly consistent 

quant i ty  of pyrite with a t t endan t  gold (Sutherland Brown, 1957). Previous workers 

have all noted the pa t t e rn  of Occurrence of qua r t z  veins. Four types of veins a r e  

recognized, as follows: 



- 6 -  

( I )  t r ansverse  veins; no r theas t  s t r ike ,  smallest  and rnozt numerous type,  a t  

t h e  Car ihoo  Cold Q u d r t z  M i n e  provided 60.7576 o f  the  Q u a r t z  o r e ,  

diagonal veins; r a s t -no r theas t  r t r ike ,  l a rger  and  fewer  than t ransverse  

ve ins ,  a t  t he  Island Mountain Mine only t h e  diagonal v e i n s  were 

mineable ,  

( 2 )  

( 3 )  nor ther ly  veins; nor th-nor theas te r ly  s t r ike ,  occur  within fau l t s ,  

commonly  c rushed  a n d  d i f f icu l t  to mine,  and  

(4)  s t r ike  veins; nor thwes t  s t r ike ,  rubparal le l  t o  fol ia t ion,  l a rges t  a n d  

f ewes t  type ,  normally bar ren .  

Ear l ie r  workers  t e r m e d  t h e  s t r ike  veins  'A veins' and  t h e  t ransverse  and  diagonal 

veins  '8 veins'. 

Recen t ly  (Struik,  1981b), i t  has  been  recognized  t h a t  t h e  Paleozoic  Fedimentary 

uni t s  making  up most  of t h e  a r e a  con ta in  s t r a t ig raph ic  equiva len ts  of t h e  major  

divisions of t h e  Selwyn basin; t h e  Ordovivian t o  Devonian Road River  Forma t ion  

and  t h e  Devono-Mississippian Earn Group,  informally ca l l ed  t h e  "black clastics". 

Thesec  uni t s  a r e  hos ts  for  s t r a t i f o r m  l ead  and  z inc  depos i t s  in  t h e  no r the rn  

Cordi l lera .  In t h e  Car iboo  d i s t r i c t  t h e  Black S t u a r t  Fo rma t ion  (equivalent  to unit  4 

in  F igure  3) and  t h e  Greenber ry  L imes tone  Member  (unit  S in Figure 3) a r e  t i m e  

a n d  l i thologic  co r re l a t ives  of t h e  b lack  c l a s t i c  uni ts  in  t h e  nor thern  Omineca  and  

Mackenz ie  - Rocky Mountain bel t .  T h e  recogni t ion of th i s  cor re la t ion  gives  t h e  

Mustang  p rope r ty  t h e  poten t ia l  of having s imi la r  depositq. 

b) Local  Geology 

Figure  4 i l luz t ra tes  t h e  geology of t h e  Mustang  c l a i m s  a r e a s  as mapped by Struik 

(1952). Table  I provides  a n  explana t ion  of t h e  rock  uni t s  in F igure  4 and  their  

co r re l a t ion  to  those  zhown in t h e  e a r l i e r  work (Figure 3).  

T h e r e  a r e  four rock  uni t?  underlying t h e  property:  DMs - predominant ly  black 

ptiyllite; .VPt - most ly  o l ive  g ray  micaceouc  q u a r t z i t e ,  :MPd - olive a n d  g r a y  

inicac-t'ous qua r t z i t e ,  p l l i t e  and sch i r t ;  and  MPav (Antler  Format ion)  - dior i te ,  

basa l t ,  g a b b r o  and  serpent in i te .  Un i t s  DMs and  MPd a r e  t h e  s a m e  un i t s  t h a t  host  

t h e  ma jo r i ty ,  i f  no t  all, of  the  gold depo$i t s  a long  the  Barkervi l le  Gold Belt. 



m i n e r a l  occurrence 

M P a v  



- 7 -  

TABLE I 

Explanation of Figure  4 -- Proper ty  Geology 

Rock Units  Description 

PERMIAN 
PC - gray  cr inoidal  l imestone,  minor gray c h e r t  

MISSISSIPIAN(?), PENNSYLVANIAN 
and PERMIAN 

Antler  Format ion  
M Pav  - diori te ,  basal t ,  serpent ine,  gabbro 
MPas 
MPau - serpent ine ,  sheared  maf ic  rocks 

- olive and  g ray  c h e r t ,  black and g reen  s l a t e  

MISSISSIPPIAN(?) to  PERMIAN(?) 
MPt  - Tom C r e e k  Succession; olive gray micaceous 

MPd 
qua r t z i t e ,  phyl l i te  and  schis t  

micaceous  qua r t z i t e ,  phyllite, gray ol ive a n d  
g r e e n  s l a t e ,  l imestone,  marble  

- Downey C r e e k  Succession; olive and gray  

MPa - amphibol i te  
d b  - d iabase  

DEVONIAN(?) and  MISSISSIPPIAN(?) 
DMs - black s i l t i t e ,  phyllite, g ray  micaceous 

q u a r t z i t e ,  l imestone 

- - Thrus t  fau l t  

_ _ - -  - ........ Geological c o n t a c t  (approximate ,  assumed)  

Anticline, over  tu rned  4% 
A Syncline, ove r tu rned  

Known mineral  occu r rences  

Cor re l a t ion  to Figure  3: Figure  3 Figure  4 

Unit  8 Pc 
Unit  7 MPav, MPas, MPau 
Uni t  6 d b  
Uni t  5 MPt 
Unit  4 DMs 
Uni t  1 MPd 
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The fol ia t ion of  m o s t  o f  t h e  exposures  dips  nor theas te r ly  a t  rnoderate  to s t e e p  

angles.  T h e  c l a i m s  a r e  c rossed  by a n  over turned ,  nor thwes t  t rending syncline a n d  

an t ic l ine ,  whose approx ima te  locat ions a r e  indicated in Figure 4. The  gene ra l  

s t r u c t u r e  is shown in t h e  geological  sec t ion  B-€3' of Figure 3. 

'Major f au l t s  in t h e  a r e a ,  as mapped by Struik,  a r e  t h e  nor th-nor theas te r ly  f au l t  in  

t h e  lower c o u r s e  of Sugar C r e e k  and  t h e  nor thwes t  f au l t  t h a t  is pro jec ted  in to  t h e  

south p a r t  of t h e  c l a ims  group. A th rus t  fau l t  m a r k s  t h e  base  of t he  An t l e r  

Formation.  A c h a r a c t e r i s t i c  of this f au l t  is  t h e  f l a t  lying shear ing developed below 

it. O t h e r  f r a c t u r e s  belong to t h e  nor thwes t  a n d  nor th-nor theas t  f au l t  a n d  f r a c t u r e  

sets .  Reca l l ing  t h a t  many o r e  deposi ts  in  t h e  region a r e  control led o r  spa t ia l ly  

r e l a t e d  to nor th-nor theas te r ly  f au l t s  (Suther land Brown, 1957), f r a c t u r e s  with t h e  

l a t t e r  o r i en ta t ion  should b e  prospected. 

c) Ceomorphology 

T h e  h igher  p a r t s  of  t h e  proper ty ,  cha rac t e r i zed  by gen t ly  rolling hills, a r e  r e m n a n t s  

of a T e r t i a r y  plateau.  T h e  mel t ing  of a s t a t i c  i c e  s h e e t  which covered  th i s  s u r f a c e  

in t h e  P le i s tocene  resu l ted  in a lodgement  t i l l  deeply  c u t  by m e l t w a t e r  gullies. 

Many of these  a r e  today occupied by  only small ,  i n t e r m i t t e n t  s t r eams .  In a f e w  

p laces  t h e s e  gul l ies  ex tend  to bedrock. T h e  d e p t h  to bedrock in  a r e a s  underlain by 

t h e  lodgemen t  till is e s t i m a t e d  to b e  up to 6 m. 

A val ley g l ac i e r  occupied  t h e  no r thwes t  t rending  val ley of Yuzkli  a n d  Mustang  

Creeks .  Its s t agna t ion  a n d  wast ing resu l ted  in  mora ine  depos i t s  a n d  a k e t t l e d  

a s p e c t  a l o n g  this  valley. T h e  d e p t h  to bedrock in  t h e  val ley is  e s t i m a t e d  to be up  

to 30-40 m. 

Severa l  c r e e k s  o n  t h e  Mustang Group have  a l ignmen t s  para l le l  to t h e  reg iona l  

f r a c t u r e  sets, par t icu lar ly  those  t rending  nor th-nor theas t ,  nor t heas  t a n d  nor thwes t .  

d) Lithology 

T h e  p rope r ty  is most ly  underlain by Pa leozoic  me tased imen ta ry  a n d  me tavo lcan ic  

rocks.  T h e  me tased imen ta ry  rocks  a r e  black phyl l i te  a n d  siltite a n d  g r a y  
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rnicaceous qua r t z i t e .  These  rocks  a r e  the  host  to 

mos t  of the  gold occur rences  in t h e  Car iboo  d is t r ic t .  The  presence of l imes tone  

and  do lomi te  on t he  {Mustang group is sugges ted  by  abundant  f loa t  of t h e  s a m e  

north and  south o f  Yuzkli Creek.  

Q u a r t z  veining is widespread. 

The  me tased imen ta ry  rocks a r e  ove r th rus t  by basa l t ,  gabbro and serpent ine  of t h e  

Ant le r  Formation.  

e) S t u c t u r e  

The  c l a ims  a r e  c rossed  by a no r thwes t  t rending  an t i c l ine  and  syncline t h a t  a r e  

ove r tu rned  t o  t h e  southwest.  T h e  pene t r a t ive  fol ia t ion of t h e  rocks dips most ly  

nor th  and  nor theas t .  F rac tu res  t r e n d  nor thwes t ,  nor th-nor theas t  and  northeast .  A t  

t h e  base  of t h e  Ant le r  Format ion  in  t h e  wes te rn  p a r t  of t h e  c l a ims  is  a thrus t  f au l t  

below which t h e  rocks  a r e  intensely sheared.  Minor folding a n d  complex  c l eavage  

and  fol ia t ion relat ions c a n  b e  e x p e c t e d  throughout  t h e  area. 

f) Mineral izat ion 

Previous  work in  t h e  a r e a  focused o n  gold-quartz  veins  and  t h e r e  are t w o  such  

known h is tor ica l  minera l  occu r rences  o n  t h e  proper ty ;  (1) t h e  Cosa l i te  prospec t  

nor th  of Yuzkli  L a k e  - a number  of py r i t e  a n d  galena-bear ing q u a r t z  veins wi th  low 

gold values,  and  (2) a s imilar  o c c u r r e n c e  o n  t h e  south fork of Yuzkli Creek .  

Represen ta t ive  s a m p l e s  of vein q u a r t z  f r o m  bo th  these  locat ions were  sampled  in 

1983. T h e  sample  f r o m  t h e  Cosa l i t e  p rospec t  assayed  0.52 oz / ton  Ag, 0,001 o z / t o n  

Au wi th  1.81% Pb. T h e  sample  co l l ec t ed  f rom t h e  sou th  fork  of Yuzkli C r e e k  

assayed  0.01 o z / t o n  Ag and  0.001 oz / ton  Au. Such  minimal  values  a r e  to b e  

e x p e c t e d  where  su r face  leaching of f r a c t u r e d  q u a r t z  h a s  r emoved  precious meta ls .  

T w o  t ypes  of gold minera l iza t ion  a r e  cons idered  to b e  possible o n  t h e  Mustang 

group; q u a r t z  vein minera l iza t ion  a n d  pyr i t ic  r ep lacemen t  in l imestone. T h e  c l a i m s  

lie a t  t h e  no r thwes t  e n d  of t h e  Barkerv i l le  Cold  Bel t  a l igned along a n  ove r tu rned  

fold deve loped  b e t w e e n  black phylli t e  a n d  g r a y  micaceous  quar tz i te .  Cold-bear ing 

py r i t i c  r ep lacemen t  o r e  is  found in  a l imes tone  m e m b e r  in the q u a r t z i t e  un i t  
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ad jacen t  t9 i ts  c o n t a c t  with the black phyllite. Cold-quartz  veins a r e  most  

common  and  bes t  developed along north-northest  t rending faults. 

The  Mustang group has  good poten t ia l  for  having depos i t s  similar to  those found to 

the  sou theas t  fo r  t h e  following reasons: 

( I )  Cont inui ty  of lithology; presence  of the  s a m e  rock uni t s  t ha t  host  gold 

deposi ts  along the  Barkerville Gold Belt. 

( 2 )  Continui ty  of s t ruc tu re ;  t he  s a m e  fold s t ruc tu re  tha t  cont ro ls  gold 

minera l iza t ion  t o  t h e  southeas t  ex tends  across  the  property. 

T h e  presence of north-northeast  and  no r theas t  t rending f r ac tu res  t h a t  

loca l ize  gold-quartz  veins along the  Gold Belt. 

T h e  presence of several  minera l  Occurrences on  and  near  t h e  property. 

( 3 )  

( 4 )  

Reconnaissance  geochemica l  s i l t  sampling was per formed in 1983 along the  major  

drainageways. Analyses  were  made  for  arsenic ,  lead, silver a n d  zinc. Virtually a l l  

t h e  anomal ies ,  a t o t a l  of 14, a r e  ove r  t he  black phyl l i te  and s i l t i t e  unit. Half of 

these  a r e  loca t ed  over  t h e  over  tu rned  fold l imb t h a t  involves t h e  c r i t i ca l  geological  

c o n t a c t  of in t e re s t ,  t h a t  be tween  uni t s  DMs and  MPd. This  lends fur ther  support  to 
t h e  view t h a t  t h e r e  is a good poten t ia l  of minera l iza t ion  in t h e  a r e a  be tween t h e  

t r a c e s  of t h e  t w o  over turned  fold axes. T h e  o t h e r  half of t h e  anomal ies  h a v e  a 

close spa t ia l  re la t ion  to known minera l  Occurrences including sulphide-mineralized 

f loa t .  T h e s e  a r e  found over  the  black phyl l i te  unit (DMs). 

1986 FIELD EXPLORATION PROGRAM 

T h e  field work proposed for  1986 included geological  mapping, geophysical surveys  

and  so i l  sampling. Due  t o  the  l a t e  t i m e  of year  for  conduct ing t h e  work, geological  

mapping could  no t  be  ca r r i ed  o u t  and  only geophysical surveys and  soil sampling 

were  under taken. 

Since t h e  a r e a  is l a rge  and  t h e  topography rugged, t h e  rel ief  in s o m e  a r e a s  be ing  

very  high, i t  was dec ided  a t  t h e  o u t s e t  of t h e  program to lay ou t  basel ines  a n d  

sec t ion  lines t h a t  would have  c losure  documentat ion.  Soil sampling was conduc ted  



! 
i 
1 

I 
i 

SOXJNL 
2 
0 

.L 
? 

. ..... ..... 



- I 1  - 

until t he  d e p t h  of  snow and  ground f r eez ing  did not  p e r m i t  e f f ec t ive  sample taking. 

Likewise, t h e  VLF surveys were discont inued half-way through the  program due 

mainly to t h e  d i f f i cu l t i e s  encountered  with negot ia t ing  the  heavy equipment  in 
deep  snow. Some  problems re la t ing  to malfunct ioning of the  equipment  tha t  

resu l ted  from cold weather  a lso cont r ibu ted  to  t h e  decis ion t o  discontinue f rom 

VLF geophysical surveys. Magnetometer  surveys and gr id  layout were  ca r r i ed  o u t  

near ly  t o  the  end  of the  program when, again,  inc lement  weather  and  the  

approaching Chr i s tmas  holiday season shu t  down these  act ivi t ies .  

Survey Grid 

Approximately e ighty- three  (83) k i lometers  of Baselines and Closure sec t ion  l ines  

were  instal led (Figure 5) .  Sta t ions  where  sampling o r  readings would be  conducted  

were  loca ted  a t  25 m e t e r  cent res .  T h e  l ines  were  well marked  with ribbon a n d  t h e  

s t a t ions  were  labelled. 

Tab le  2 shows t h e  c losures  recorded  a n d  includes locat ions where closures  were  n o t  

documented .  As t h e  s t r i k e  of t h e  major  geological  f e a t u r e s  t r ended  east-west ,  t h e  

basel ines  were  installed east t o  wes t  such  t h a t  t h e  gr id  l ines  would c ross  t h e s e  

f e a t u r e s  at approximate ly  90 degrees .  Six basel ines  1 k i lomet re  a p a r t  w e r e  

installed. T h e  grid o r  sec t ion  l ines  were  instal led a t  200 m e t r e  cent res ,  e a c h  

having s t a t ions  at  25  m e t r e  intervals .  Basel ines  w e r e  instal led using split cha inage  

a n d  s lope  correct ions.  

As t h e  instal la t ion of t h e  survey  gr id  progressed, a skidoo t ra i l  was required to 

r e a c h  m o r e  r e m o t e  a r e a s  of t h e  property.  T h e  skidoo t r a i l  required t h r e e  days  a n d  

two  m e n  to c o n s t r u c t  i t  and  was  approximate ly  2 km long. When even  more  r e m o t e  

areas had  to b e  accessed ,  a he l icopter  was used. T h r e e  hel icopter  pads w e r e  

cons t ruc t ed  on  t h e  property and  o n e  a t  t h e  base  camp.  These  pads required four  

d a y s  to build (F igure  5). 
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TABLE 2 

Survey Closures  

Line 2000-  3000 3000-4000  4000-  5000 5 0 0 0 - 6 0 0 0  6 0 0 0 - 7 0 0 0  

5400 

5600 

5800 

6000 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 

8200 

8400 

8600 

8800 

6075, 2000 

6260, 3020 

6465, 2000 

6670, 2020 

6915, 2030 

N.A. 

N.A. 

7450,  2015 

7675, 2000 

7840, 2000 

8015, 1968 

8180, 1967 

8400, 2000 

6020, 4000 

N.A.  

N.A. 

6575, 3985 

6840, 3025 

7000, 3975 

7185, 4010 

7370, 3960 

N.A. 

7760, 3960 

l ine  not  in 

N.A. 

8385, 3960 

5420, 4950 

5625, 4930 

5800, 4965 

5980, 4940 

6215, 4955 

OK m e t  at 6350, 6000 
swamp in  middle 

6585, 4035 6600, 5990 

6820, 4510 

6780, 4490 6880, 5980 

7000, 4850 6950, 5025 
(lake) 7250, 5690 

7200, 4000 7200, 5690 

7340, 5060 7400, 5600 

7525, 5075 OK m e e t s  in 
middle (lake) 

7750, 5045 I 1  

line not  in 

8280, 4000 N.A. 

8325, 4995 8400, 5500 
half way 

8665, 5000 

8800, 6000 

11 

6400, 7000 

6700, 7025 

6875, 7035 

N.A. 

7150, 7000 

7360, 7020 

7575, 7030 

7770, 7030 

5070, 6040 

8255, 6000 

8495, 6020 

8670, 5920 

8800, 7000 

NOTE:  N.A. ind ica tes  c losure n o t e s  are not  ava i lab le  a n d  a s t r a igh t  
c losed line for  ploting purposes  was assumed. 
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Soil Survey 

During the  f i r s t  week of  t h e  f ie ld  program some  134 so i l  samples  were  t aken  a t  

50 m e t r e  in te rva ls  in the  loca t ions  shown on  Figure 6. T h e  samples  were  ana lyzed  

for copper ,  lead, zinc, si lver and  arsenic .  The  r e su l t s  a r e  shown in Appendix I. 

T h e  area is a n  eluvial  l andscape  where  t h e  soils a r e  general ly  well drained a n d  

prec ip i ta t ion  exceeds  evaporat ion.  Based on t h e  Canadian  sys tem of soi ls  

c lass i f ica t ion ,  t h e  soil in t h e  a r e a  would b e  classi f ied Podzolic. 

T h e  field personnel  s tudied t h e  soil and  land form relat ionships  in t h e  a r e a  a n d  

concluded t h a t  t h e  major  port ion of t h e  soils a r e  glacial  t i l l  and  t h e  samples  t a k e n  

were  for  t h e  m o s t  p a r t  no t  res idual  and  the re fo re  l ikely did no t  represent  t h e  

minera l  c o n t e n t  of t h e  subsu r face  rock  formations.  T h e  d e p t h  of organic  m a t t e r  

( excep t  i n  muskegs) and  t h e  horizon of al luviat ion (leaching) a r e  very  thin in t h e  

areas surveyed.  The re fo re ,  t h e  major  port ion of samples  t aken  were  f rom t h e  

horizon of i l luviat ion ( t h e  horizon en r i ched  in c l a y  minerals).  T h e  basic  s t a t i s t i c s  

for  t h e s e  samples  a r e  as follows: 

Meta l  No. of Mean Standard  Lowest  Highes t  
Analyzed  Samples  ppm Deviat ion ppm Value ppm Value ppm 

C o p p e r  134 21.6 3.19 2.0 95.0 
L e a d  134 23.2 1.81 2.0 103.0 
Zinc  134 67.5 9.59 8.0 282.0 
Si lver  134 0.5 0.01 0.1 3.6 
Arsen ic  134 12.2 I .64 2.0 67 .O 

T h e  mean,  s t anda rd  devia t ion  a n d  va r i ances  were  c a l c u l a t e d  fo r  e a c h  e l emen t ,  b o t h  

normally and  log-normally. This s t a t i s t i c a l  analysis  is  l oca t ed  in  Appendix 11. 

T h e  loca t ions  of t h e  survey  poin ts  a n d  r e su l t s  of t h e  geochemica l  ana lys i s  f o r  

copper ,  lead,  z inc,  si lver and  a r s e n i c  a r e  shown in F igures  7, 8, 9, 10 and  11, 

respect ively.  An inspec t ion  of t h e  data r e f l ec t ed  the east to wes t  t r e n d  of t h e  

geological  s t ruc tures .  
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VLF-EM Geophysical  Survey 

Some 1,200 VLF-EM readings were  taken a t  12.5 me t re  intervals  along t h e  gr id  

shown in F igure  12, respresent ing 14.1 ki lometres  of grid line. The  VLF-EM survey  

employed t h e  SE-88 Genie  e l ec t romagne t i c  system. This system is designed mainly 

for use in minera l  prospect ing for  massive sulphide o r e  bodies. I t  is also useful  for  

defec t ing  f au l t s  o r  shear  zones  and  for obtaining information about  subsur face  

conduct ivi ty  for  geological  mapping. 

The  sys t em cons is t s  of a t r ansmi t t e r  and receiver  weighing 15 kg and 4 kg, 

respect ively.  It is designed for  rapid two-person operat ion and  minimizes  

geometr ica l ly  der ived  errors .  T h e  measurements  a r e  based on t h e  s imul taneous  

t ransmission of two pre-selected,  well separa ted  frequencies  a n d  t h e  compar isons  

of t h e  ampl i tudes  of t h e  two  s ignals  at  t h e  receiver. The  two  t r a n s m i t t e d  
f requencies  a r e  picked up by  a single receiving coil, amplif ied a n d  noise filtered. A 

proport ional  D.C. vol tage  is ob ta ined  f r o m  e a c h  signal, averaged  ove r  a se l ec t ab le  

t i m e  period, a n d  then  t h e  computed  resul t  x 100 is  displayed in pe rcen t  o n  t h e  

digi ta l  display wi th  a resolut ion of 0.1%. 

Under  m o s t  field conditions, t h e  sys tem,  whose sensi t ivi ty  and  repea tab i l i ty  are 

basical ly  only l imited by a tmosphe r i c  noise, c a n  d e t e c t  ampl i tude  r a t io  c h a n g e s  to 

b e t t e r  t han  0.5%. Useful measu remen t s  m a y  be m a d e  for a t ransmi t te r - rece iver  

s epa ra t ion  of 200 metres .  F i f ty  (50) m e t r e s  separa t ion  was used on  t h e  Mustang 

P rope r ty  a n d  readings were  taken  a t  12.5 m e t r e  intervals  along e a c h  gr id  l i ne  

surveyed. 

T h e  frequency pa i rs  used in t h e  survey  were  112 Hz / 3037 Hz, 112 Hz / 1012 Hz, 
and  112 H z  / 337 Hz. T h e  f ie ld  readings required no fur ther  f i l ter ing a n d  w e r e  

p lo t ted  d i rec t ly .  Since this  sys t em has, f o r  t h e  most  par t ,  e l imina ted  a l l  noise, t h e  

g r e a t e r  por t ion  of readings taken  show very  l i t t l e  ampl i tude  ra t io  change.  T h e  

field ope ra t ing  s t r a t e g y  was as follows: 

1. T o  s a v e  t i m e  for t h e  f ie ld  c rew,  o n e  s e t  of readings was  taken. T h e  

f requency  pair used was 112 H z  / 3037 Hz,  the  f requencies  t h a t  d i f f e r  

the most. This f requency  pair  shows t h e  s t ronges t  ampl i tude  r a t i o  

cllangc. 
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2. When the  f i r s t  f requency  pa i r  sttows a s t rong,  anomalous ampl i tude  

r a t io  change,  all t h ree  f requency  pa i rs  a r e  used. As won as the  

readings level o f f ,  t h e  f ie ld  c r e w  re tu rns  to  using the  first frequency 

pa i r  alone. 

T h e  field readings for  t h e  VLF-EM survey a r e  in Appendix 111. 

d a t a ,  showing anomalous readings, a r e  in F igures  13, 14 and  15. 

The plots of t h e  

Magne tomete r  Geophysical Survey 

S o m e  1,200 s ta t ions  represent ing 60 km of gr id  a n d  base  lines were surveyed 

(F igure  16). Two  magne tomete r s  were  used, t h e  f i r s t  being the  Scintrex MP-2. I t  

is a proton precession magne tomete r  t h a t  measu res  t h e  to ta l  intensi ty  of t h e  

ear th ' s  magne t i c  field. T h e  second m a g n e t o m e t e r  used was the  Phoenix MV-1 

f luxgate  magnetometer .  I t  measures  t h e  ver t ica l  component  of the  ear th ' s  

m a g n e t i c  field. Because two  d i f f e r e n t  m a g n e t o m e t e r s  w e r e  used to comple te  t h e  

survey,  a cor re la t ion  f ac to r  had  to b e  derived. This f a c t o r  was de te rmined  by 

s imul taneous  measu remen t s  at t h e  c a m p  b a s e  s t a t ion  b e f o r e  a n d  a t  t h e  end  of t h e  

day. T h e  readings were  as follows: 

Reading  (gamma)  D i f f e r e  nce  
D a t e  T i m e  Magnetometer  1 Magne tomete r  2 (gamma) 

12/08/86 AM 58140 
PM 

12/09/86 AM 58174 
PM 

121 10186 AM 58218 
PM 

12/11/86 AM 
PM 58164 

-110 58250 
- 150 

-320 58494 
-190 

-260 58478 
- 380 

- 280 58344 
-180 

12/ 12/86 AM 58163 -320 58483 . .  

PM 58167 

Note:  Magnetometer  1 was  t h e  Sc in t rex  MP-2 Pro ton  Precession 
Magnetometer .  I t  measures  t h e  t o t a l  in tens i ty  of t h e  ear th 's  magne t i c  
field. 

Magnetometer  2 was the  Phoenix MV-I f luxgate  magnetometer .  It 
measures  the  ver t ical  componen t  of t h e  ear th ' s  magne t i c  field. 
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Of the  f i v e  sets of readings used to  d e t e r m i n e  the  correlat ion fac tor ,  only th ree  

were  consis tent .  Consequent ly ,  t h e  readings taken on 12/8/86 and 12/11/86 were  

ignored. T h e  a v e r a g e  d i f f e r e n c e  of t h e  th ree  remaining s e t s  of readings was 5 8 4 8 5  

g a m m a s  and this is the  cor re la t ion  f ac to r  t h a t  was used. For  example,  a reading 

f rom Magne tomete r  2 of -280 g a m m a s  would b e  changed t o  (-280 + 58485  => 5 8 2 0 5  

gammas.  Thus, all readings f r o m  both  magne tomete r s  were  co r re l a t ed  and  were  

ca l l ed  t h e  To ta l  Field Intensi ty  (Appendix IV). From this  point, t he  d a t a  was 

c o r r e c t e d  for  diurnal  variations. 

T h e  diurnal  var ia t ions were  de t e rmined  by two methods. The  f i rs t  method 

cons is ted  of surveying a closed loop in o n e  working day. By doing so, a reading was 

taken  at a known re fe rence  point a t  t h e  beginning and  end  of e a c h  day. T h e  

d i f f e rence  in t h e  readings, t h e  diurnal  var ia t ion,  was then  applied to  t h e  da ta .  T h e  

second method of measuring diurnal  var ia t ions  involved measuring the  magne t i c  

in tens i ty  at  t h e  c a m p  base  s ta t ion ,  again,  a t  the  beginning and e n d  of e a c h  day. 

T h e  diurnal  var ia t ion  was then  appl ied  to t h e  d a t a  in t h e  s a m e  manner. T h e  diurnal  

var ia t ions and  c o r r e c t e d  t o t a l  f ie ld  a r e  also listed in Appendix IV. 

T h e  r e su l t s  of t h e  magne t i c  survey were  presented  in t h e  form of a magne t i c  

contour  m a p  (Figure 17). T h e  c o r r e c t e d  to t a l  field (gamma)  was contoured from a 
base of 57000 gamma.  This contour  m a p  enables  local  anomalies  to b e  easi ly  

located.  
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COST OF 1986 FIELD PROGRAM 

Mobilization and  demobil izat ion 

Road cons t ruc t ion  and  main tenance  

S i t e  ground t ranspor ta t ion  

Hel icopter  and fixed wing a i r  s e rv i ce  
(including hel icopter  prepara t ion)  

Baseline survey - 27 km at  $ 6 0 & n  

Grid survey - 56 km at $30&m 

Magnetometer  survey - 60 km at $2l&m 

VLF-EM (Genie) survey - 14.1 km at $60{km 

Soil sampling - 135 samples  a t  $25/sample 

Supervision and  adminis t ra t ion  

Repor t  p repara t ion  

To ta l  Program 

$ 3,867.38  

1 6 , 9 9 0  - 6  3 

6,380.74  

21 ,892 .63  

16 ,200 .00  

16 ,800 .00  

12 ,600 .00  

8 ,460 .00  

3 ,375 .  00 

32 ,063 .13  

6 ,003 .75  

$ 146,633.26 

DISCUSSION AND CONCLUSIONS 

In November and  D e c e m b e r  of 1986, a field explorat ion program of t h e  Mustang 

Mineral  Cla im Group was c a r r i e d  ou t  by  Minore Mine Management  Ltd.  T h e  resu l t s  

of this program were  t h e  instal ta t ion of 83 km of base  and  gr id  l ine,  134 soil 

geochemica l  samples ,  14.1 k m  of VLF-EM survey,  and  60 km of magne t i c  survey. 

T h e  soil samples  were  ana lyzed  for copper ,  lead, zinc, silver and  arsenic .  T h e  

resul ts ,  however,  were  disappoint ing as no  s ignif icant  anomal ies  were  found. T h e  

qual i ty  of this sampling program was  a f f e c t e d  by weather  condi t ions,  though, as 

deep  snow and  f reez ing  t e m p e r a t u r e s  no t  only caused  the  program t o  b e  s topped ,  

buy may have  resu l ted  in less than  ideal samples  t o  be  taken. 

The  VLF-EM survey was considerably m o r e  successful ,  a s  several  l a rge  anornal ies  

were  encountered .  A brief examinat ion  of these  anomal ies  indicated tha t ,  i n  so ine  

cases ,  they c a n  b e  cor re la ted ,  f rom grid l ine t o  gr id  l ine along the known s t r i k e  of  
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o t h e r  local geological f e a t u r e s .  

on t h e  p r o p e r t y  a r e  q u i t e  e x t e n s i v e .  

This  w o ~ l d  siiggest  t h a t  s o m e  geological  f e a t u r e s  

Al though t h e  m a g n e t i c  s u r e y  wac  t h e  m o s t  e x t e m i v e ,  i t  too fai led to  yield a n y  

Fignif icant  a n o m a l i e s .  T h e  Mustang  Minera l  C l a i m  G r o u p  a p p e a r s  to be ,  in 

m a g n e t i c  t e r m s ,  r a t h e r  qu ie t .  T h e  a n o m a l i e s  t h a t  a r e  p r e s e n t ,  shown o n  t h e  

c o n t o u r e d  m a p ,  are v e r y  s m a l l  (up  to 500 g a m m a s )  a n d ,  g e n e r a l l y ,  t h e  v a l u e s  d o  n o t  

v a r y  m o r e  t h a n  100 o r  200 g a m m a s .  T h e r e  wa5 a s igni f icant  a r e a  w h i c h  w a s  n o t  

c o v e r e d  by t h e  m a g n e t i c  s u r v e y ,  b u t  t h e  r e s u l t s  f r o m  t h e  r e s t  of t h e  p r o p e r t y  

w g g e s t  t h a t  c o n t i n u i n g  t h e  m a g n e t i c  s u r v e y  would n o t  b e  benef ic ia l .  

PROPOSAL FOR FUTURE DEVELOPMENT 

P h a s e  I 

In t h e  1986 field p r o g r a m ,  t h e  VLF-EM s u r v e y  p r o d u c e d  t h e  only  s i g n i f i c a n t  

a n o m a l i e s .  T h e  s u r v e y ,  however ,  was  c u t  s h o r t  a n d  d id  n o t  n e a r  c o m p l e t i o n .  

C o n s e q u e n t l y ,  i t  i s  p roposed  t h a t  t h e  VLF-EM s u r v e y  b e  c o n t i n u e d .  By c o n t i n u i n g  

t h i s  p r o g r a m  i n  t h e  s p r i n g  o r  s u m m e r ,  t h e  p r o b l e m s  e n c o u n t e r e d  in  t h e  w i n t e r  of 

1986 would be a v o i d e d  a n d  t h e  s u r v e y  would p r o g r e s s  m o r e  quickly.  In o r d e r  to 

c o n t i n u e  t h i s  s u r v e y ,  t w o  people  would b e  requi red ,  o n e  o p e r a t o r  f o r  t h e  

t r a n s m i t t e r  a n d  o n e  f o r  t h e  r e c e i v e r .  I t  is e s t i m a t e d  t h a t  t h e  s u r v e y  c o u l d  b e  

c o m p l e t e d  in  t w o  weeks.  

T h e  a r e a s  t h a t  t h e  VLF-EM s u r v e y  show to be i n t e r e s t i n g  should a l s o  be m a p p e d .  

R e c o n n a i s s a n c e  g e o l o g i c a l  m a p p i n g  could  b e  c o n d u c t e d  b y  a geologis t ,  w h o  could  

work  in c o n j u n c t i o n  w i t h  t h e  VLF-EM o p e r a t o r s .  T h e  r e c o n n a i s s a n c e  m a p p i n g  is  

n e c e s s a r y ,  as i t  c o u l d  n o t  be u n d e r t a k e n  w i t h  a snow c o v e r  in  t h e  1986 program.  

T h e  f inal  s t e p  i n  P h a s e  1 involves  d a t a  c o l l e c t i o n  a n d  r e p o r t  wri t ing.  B o t h  t h e  

m a p p i n g  a n d  t h e  VLF-EM s u r v e y  r e s u l t s  could  b e  r e p o r t e d  o n  by t h e  geologis t .  T h e  

t i m e  r e q u i r e d  for  t h i s  is e s t i r n a t e d  a t  f i v e  days .  
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Phase  2 

Dependent  upon Phase I ,  t h e  second phase of this proposal involves the  t renching 

and sampling of t h e  anomalous zones  encoun te red  by the  VLF-EM survey a n d  the  

reconnaissance mapping. The  t renching would requi re  a backhoe and i t s  ope ra to r  

only. The  sampling could b e  c a r r i e d  o u t  by a geologist, alone. I t  is e s t ima ted  t h a t  

both t h e  t renching and sampling could b e  comple t ed  in five days. Af t e r  this, t h e  

final s t ep ,  again,  involves t h e  wri t ing o f  a repor t  by the  geologist. This is e s t ima ted  

to t a k e  t h r e e  days. 

COST OF PROPOSED PROGRAM 

Phase 1 

VLF-EM Survey: 25 km at $450/km 
Mapping: 10 days  at $300/day 
C a m p  and  Supplies: 14 days  at $100/day 
Transportat ion:  14 days  at $50/day 
Mob and  demobilization: 1 day  at $4OO/day 
R e p o r t  Writing: 5 days  at  $300/day 

T o t a l  Phase 1 

Phase 2 

Trenching: 2000 f t  a t  $ l O / f t  
Sampling: 5 d a y s  at $300/day 
C a m p  and  Supplies: 5 days  at  $100/day 
Transportat ion:  5 days  at $5O/day 
Backhoe  Mob and  Demobilization: 1 
R e p o r t  Writing: 3 days  at  $3OO/day 
Assays: 150 a t  $15/sample 

days at $600/day 

Total Phase 2 

TOTAL COST PHASE 1 AND PHASE 2 

$ 11,250.00 
3,000.00 
1,400.00 

700.00 
400.00 

1,500.00 

$ 18,250.00 

$ 20,000.00 
I ,  500.00 

500.00 
250.00 
900.00 
900.00 

2,250.00 

$ 26,300.00 

$ 44,550.00 
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