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INTRODUCTION 

A t o t a l  o f  21 days was spent by the  w r i t e r  and 10 days by an a s s i s t a n t  

du r ing  1983 c a r r y i n g  o u t  d e t a i l e d  geol o g i c a l  mapping and geochemical sampl i n g  

i n  the  Lone S ta r  Ridge area. An e f f o r t  was a l s o  made t o  reopen t h e  1929 a d i  t 

a t  the  Lone S ta r  Mine t o  f a c i l i t a t e  d e t a i l e d  underground mapping 

This was on ly  p a r t l y  successful  because the  a d i t  was found t o  be 

plugged w i t h  i ce .  However, t he  caved p o r t a l  was removed t o  f a c i l  

and r e h a b i l i t a t i o n  i n  1984. The r e s u l t s  o f  t h e  mapping and sampl 

and sampling. 

complete ly  

i t a t e  thawing 

ing,  a long w i t h  

the resu7 t s  o f  e a r l  i e r  geochemical and geophysical surveys, a re  discussed i n  

t h i s  repor t .  
i 

REGIONAL GEOLOGY 

The Klondike D i s t r i c t  i s  under la in  by a s e r i e s  o f  t h r u s t  shears t h a t  a re  

separated by reg iona l  scale t h r u s t  f a u l t s .  Discont inuous lenses o f  a l t e r e d  

u l t r a b a s i c  rocks occur a long the  t h r u s t  f a u l t s .  The rock  u n i t s  t h a t  make up 

the  var ious t h r u s t  sheets a re  descr ibed b r i e f l y  i n  Table 1. 

An e a r l y  p re - th rus t i ng  , metamorphic f o l  i a t i o n  t h a t  para1 1 e l  s  composi t ional  

l a y e r i n g  i s  pervasive i n  a l l  rock  u n i t s  except  the  u l t r a b a s i c  rocks and t h e  

younger i n t r u s i o n s  and vo l can ic  rocks ( u n i t s  KTqfp, KTvs and Mzd). The t h r u s t  
1' 

f a u l t s  are deformed by a t  l e a s t  t h ree  younger phases o f  deformation. The second 

phase event (F2) produced west- t o  nor thwest - t rend ing  f o l d s  t h a t  a re  developed 

t o  vary ing  degrees throughout the  d i s t r i c t .  The t h i r d  phase (Fg) inc ludes  



northwest- t rending f o l d s  and i s  o n l y  recognized i n  the nor theas tern  p o r t i o n  of 

the d i s t r i c t .  Late,  smal l -scale warping (F4) i s  noted l o c a l l y .  L i t t l e  evidence 

was seen f o r  l a rge -sca le  steep f a u l t i n g  i n  the area, a1 though abundant topographic 

l i n e a r s  suggest t h a t  smal l -sca le  steep f a u l t s  may be common. 

Two d i s t i n c t  generat ions of  qua r t z  ve ins a re  recognized r e g i o n a l l y  i n  t he  

Klondike D i s t r i c t .  The most abundant i s  an e a r l y  genera t ion  o f  metamorphic qua r t z  

sweats ( re fe r red  t o  as " f o l i a f o r m  quar t z " )  t h a t  comprise narrow lenses and pods 

p a r a l l e l  t o  the  F1 f o l i a t i o n .  Minor  amounts o f  f e r roan  carbonate, p y r i t e  and 

whi te t o  pa le  p i n k  fe ldspa r  occur l o c a l l y  i n  the  f o l i a f o r m  quar tz .  A younger 

se t  o f  quar tz  ve ins ( r e f e r r e d  t o  as "d iscordant  quar tz " )  form t a b u l a r  ve ins 

t h a t  crosscut  composi t ional  l a y e r i n g  i n  t he  s c h i s t s  as w e l l  as the  F1 and F2 
f 

f o l i a t i o n s .  These ve ins  reach 2.5 m i n  th ickness i n  p a r t s  o f  t h e  Klondike 

D i s t r i c t .  P y r i t e  i s  commonly present,  u s u a l l y  as narrow selvages. Other 

sulphides, no tab ly  galena, s p h a l e r i t e ,  t e t r a h e d r i t e ,  s t i b n i t e ,  c h a l c o p y r i t e  \ 

( 

and arsenopyr i te ,  and f r e e  g o l d  occur i n  t r a c e  elements i n  the  d iscordant  ve inst  

Manganese s t a i n i n g  i s  common on t h e  ve in  ma te r i a l  elsewhere i n  t he  d i s t r i c t .  

Sampling o f  veins f rom throughout  t h e  Klondike has shown t h a t  g o l d  i s  conf ined 

almost exc lus i ve l y  t o  t h e  d i sco rdan t  veins. 



GEOLOGY OF LONE STAR RIDGE 

The geology o f  Lone S ta r  Ridge i s  shown on F i g u r e  1. The rock  u n i t s  present 

form t h e  uppermost p o r t i o n  o f  the  stack o f  t h r u s t  sheets descr ibed above. A 

t h r u s t  f a u l t  ( h e r e i n  termed the  Lone S ta r  Thrus t )  which passes beneath the  mine 

area, separates two l i t h o l o g i c a l l y  d i s t i n c t  sequences. The package above the  

t h r u s t  hosts a l l  o f  t h e  go ld  m i n e r a l i z a t i o n  i n  the  Lone Star  area and cons i s t s  

o f  muscovi t i c  q u a r t z i t e ,  muscovite sch i s t ,  quar tz-eye s c h i s t  and very minor 

carbonaceous s c h i s t s  ( U n i t s  10,7,5 and 9 from Table 1, respec t i ve l y ) .  The rocks 

t h a t  u n d e r l i e  the  t h r u s t  i nc lude  medium t o  dark green c h l o r i t e  s c h i s t  ( U n i t  6). 

f ine-gra ined,  s l  i g h t l y  muscov i t i c  and c h l o r i t i c  q u a r t z i t e  ( U n i t  8), and minor 

r u s t y  weathering, p y r i t i c  quartz-muscovite s c h i s t  ( U n i t  7) .  A narrow lens  o f  

se rpen t i n i  t e  ( U n i t  12), l o c a l l y  a1 t e r e d  t o  t a l  c-carbonate rock, occurs a long 

the  t h r u s t  sur face b u t  has o n l y  been seen i n  one exposure i n  a t rench beside 

the  o l d  road n o r t h  o f  t he  Lone S ta r  Mine. 

Most o f  Lone S t a r  Ridge cons i s t s  o f  two rock  u n i t s ;  a pa le  green t o  r u s t y  

y e l l o w  ( l o c a l l y  orange) weathering, s l i g h t l y  p y r i t i c ,  muscovite s c h i s t  and an 

over ly ing ,  pa le  green t o  r u s t y  t a n  weathering, f i n e - t o  medium-grained muscovite 

q u a r t z i t e .  The two u n i t s  a r e  e a s i l y  d i s t i n g u i s h e d  by r e l a t i v e  muscovite content  

and by the  d i s t i n c t i v e  b locky  weathering h a b i t  o f t h e  q u a r t z i t e .  To the  south- 

west, near Eldorado Creek, t he  muscovite s c h i s t  u n i t  i s  under la in  by a f i n e -  

grained, pale t o  medium green quartz-muscovite (+ c h l o r i t e )  s c h i s t  u n i t  t h a t  

conta ins  up t o  15% c l e a r  t o  s l i g h t l y  b l u i s h  quartz-eyes up t o  0.5 cm i n  

diameter.  Very minor amounts o f  carbonaceous quartz-muscovite s c h i s t  occur 

a long the  contac t  between the  quartz-eye s c h i s t  and t h e  muscovite s c h i s t  and 

a long the  Lone S t a r  Thrus t .  
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LITHOLOGIC UNITS 114 THE KLONDIKE DISTRICT 

flap Symbol Description 

mf P -unfol i a t ed  quartz-feldspar porphyry 

KTvs - i  nterbedded immature c l a s t i c  rocks and inter- 
mediate t o  mafic volcanic rocks 

Mzd -unfol ia ted hornblende d i o r i t e  and quar tz  d io r  

Pzub 

Pzm 

Pzmq 

Pzqs 

Pzmcq 

Pzqms 

Pzcs 

Pzqe 

Pzqd 

Pzmg 

Pzmd 

Pzog 

-variably a1 tered ul t r abas ic  rocks ( se rpen t in i  t e ,  
talc-carbonate rock, and s i l  ica-carbonate rock) 

-schis tose  impure marble 
< 

-muscovitic qua r t z i t e  

-carbonaceous quartz-muscovite p h y l l i t e  and s c h i s t  

-f ine-grained muscovi t i c  and ch lor i  t i c  q u a r t z i t e  

- tan t o  rus ty  weathering quartz-muscovi t e ,  muscovite- 
quar tz ,  and muscovite s c h i s t  

- ch lo r i t e  and chl o r i  te-quartz-muscovi t e  s c h i s t  
( i  ncl udes minor amphi bol i t e )  

-"quartz-eye s c h i s t "  (quartz-muscovi t e  s c h i s t  with 
abundant c l e a r  t o  bl u i  sh quartz [kfel dspar3 augen) 

-weakly t o  moderately fo l i a t ed ,  medium-grained, 
quar tz  d i o r i  t i c  orthogneiss 

-weakly t o  s t rongly  fol  i a t ed  metagabbro 

-weakly t o  s t rongly  fol  i ated metadi o r i  t e  

-s t rongly fol  i a t ed  g r a n i t i c  t o  quartz monzoni t i c  
orthogneiss 



The rocks on Lone S ta r  Ridge a r e  s t r o n g l y  deformed by F2 i n t o  northwest- 

t rending, t i g h t  t o  i s o c l i n a l  f o l d s  t h a t  a re  over turned t o  the  nor theast .  An 

ax ia l  p lane c r e n u l a t i o n  cleavage associated w i t h  these f o l d s  i s  s t r o n g l y  developed, 

p a r t i c u l a r l y  i n  t he  muscovite s c h i s t  u n i t ,  and d ips  moderately (45 t o  60') t o  

the southwest. F p  c renu la t i ons  and minor f o l d  axes plunge g e n t l y  t o  the northwest. 

The Lone S ta r  Th rus t  i s  presumed t o  be deformed by F p  a l though t h i s  has n o t  y e t  

been proven. L a t e  (F4?) ,  outcrop-scale warps t h a t  t r e n d  east-west a re  present  

l o c a l l y  b u t  do n o t  appear t o  s i g n i f i c a n t l y  a f f e c t  map pa t te rns .  

MINERALIZATION 

Both the  f o l i a f o r m  and d iscordant  se ts  o f  ve ins a r e  present  on Lone S ta r  

Ridge. Gold occurs o n l y  i n  t he  d iscordant  veins, which a r e  up t o  0.3 m i n  

thickness a t  t h e  Lone S ta r  Mine. These gold-bearing ve ins  have been seen on l y  

i n  the muscovite s c h i s t  u n i t .  E a r l i e r  workers i n  the  area (e.g. F a r r e l l ,  1935) 

recognized t h a t  g o l d  was associated w i t h  narrow ( u s u a l l y  (15 cm) q u a r t z - p y r i t e  

veins t h a t  dipped sha l l ow ly  t o  the  nor theas t  and i n f e r r e d  a s i m i l a r  o r i e n t a t i o n  

f o r  t he  gold-bear ing zone as a whole. During examinat ion o f  t he  Lone Star  open- 

c u t  i n  1983, i t  was observed t h a t  narrow (<2 cm) p y r i t e - q u a r t z  s t r i n g e r s  are  

re1 a t i v e l y  abundant i n  a d d i t i o n  t o  the shal low ly -d ipp ing  veins. Some o f  these 

narrow s t r i n g e r s  s t r i k e  north-south, d i p  v e r t i c a l l y  and a r e  g o l d  bearing. A 

specimen o f  s c h i s t  con ta in ing  approximately 5% o f  s t rong1 y weathered p y r i t e -  

quar tz  s t r i n g e r  m a t e r i a l  re tu rned  an assay o f  0.062 oz / ton  Au. These s t r i n g e r s  

are thought t o  represent  the  same generat ion o f  v e i n - f i l l i n g  as the  p y r i t i c  



selvages o  in t h e  
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shal low-dipping veins. It t h  e re fo re  appears t h a t  the  

bearing veins fo rm a  stockwork c o n s i s t i n g  of several o r i e n t a t i o n s .  There i s  

no evidence t o  i n f e r  a  shal low no r theas t  d i p  f o r  the  minera l  i z e d  zone. 

As shown on F igu re  1, t h e  muscovite s c h i s t  u n i t  t h a t  hos ts  the  gold-quar tz  

veins occurs i n  t h e  cores of several  t i g h t  t o  i s o c l i n a l  F2 ant i fo rms,  one o f  

which passes through the  Lone S ta r  Mine area. W i th in  t h e  open-cut, which i s  

s i t ua ted  near t h e  core reg ion  o f  t h e  an t i fo rm,  the s c h i s t  i s  s t r o n g l y  sheared 

and b recc ia ted  and manganese s t a i n i n g  i s  commonly present.  The go ld  m i n e r a l i z a t i o n  

poss ib ly  formed from f l u i d s  moving up from depth i n t o  the  zone o f  shearing i n  

the hinge o f  t h e  f o l d .  I f  co r rec t ,  t h i s  hypothesis would suggest t h a t  the  gold- 

bearing zone should be o r i e n t e d  p a r a l l e l  t o  the  F p  a x i a l  sur faces and would 

there fore  d i p  a t  45 t o  60" t o  the  southwest. The o r i e n t a t i o n  o f  i n d i v i d u a l  

\ veins w i t h i n  t h e  zone appears t o  be random. 

Gold minera l  i z a t i o n  a t  the  Eldorado Dome showing (F igu re  1)  a l s o  occurs 

i n  d iscordant  v e i n  ma te r i a l ,  a1 though i n  t h i s  case the  o r i e n t a t i o n  o f  the ve in (s )  

i s  unknown. The m i n e r a l i z a t i o n  occurs w i t h i n  muscovite s c h i s t  i n  t he  core o f  

an F2 ant i fo rm and a  s i m i l a r  model t o  t h a t  described above f o r  Lone S ta r  may 

be app l icab le .  M i n e r a l i z a t i o n  a t  t h e  H i l chey  showing (F igu re  1)  i s  hosted i n  

d iscordant  ve ins c u t t i n g  muscovite s c h i s t  b u t  l a c k  o f  ou tc rop  makes i t  impossible 

t o  determine where the  m i n e r a l i z a t i o n  i s  s i t u a t e d  r e l a t i v e  t o  F2 s t ruc tu res .  
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SOIL GEOCHEMISTRY 
, 

The 1981 sample g r i d  was extended t o  the  eas t  and southwest du r ing  1983 

us ing cha in  and compass. A t o t a l  of 313 s o i l  samples was c o l l e c t e d  and analyzed 

f o r  Au and As. I n  add i t i on ,  48 sample pulps from the  1981 sampling were 

reanalyzed f o r  Mn, W and Ba. 

A compi la t ion  of the  1981 and 1983 Au and As r e s u l t s  i s  shown on F igu re  2. 

Ca lcu la ted  th resho ld  values f o r  Au and As i n  the  area o f  the  sample g r i d  a r e  

10 ppb and 10 ppm, respec t i ve l y .  The g o l d  values form we l l -de f i ned  anomal i e s  

around the  Lone Star,  Eldorado Dome and H i l chey  showings. Numerous smal le r  

c l u s t e r s  o f  anomalous values a re  sca t te red  across the  g r i d  area. Arsen ic  genera l l y  
I shows a poor c o r r e l a t i o n  w i t h  Au except near the H i l chey  showing,where a zone 

o f  anomalous As values occurs immediately downslope from the g o l d  anomaly. 
1 

The l a r g e s t  As anomaly occurs between O'Nei l  and V i c t o r i a  Gulches and appears 

t o  be r e l a t e d  t o  the  Lone S ta r  Thrust .  Th is  i s  supported by extremely h i g h  

As values i n  specimens o f  a l t e r e d  s e r p e n t i n i t e  from the  t h r u s t  zone on t h e  o l d  

road (up t o  2500 ppm As, Morin, 1981). The area near t h e  head o f  7 Pup where 

H i l chey  (1961) repor ted  go1 d c o l o r s  f rom overburden samples does n o t  produce 

e i t h e r  a we l l -de f i ned  Au o r  As anomaly. 

Sampl i n g  o f  s o i l  p r o f i l e s  was done a t  two 1 ocal i t i e s  near t he  01 d Lone 

S ta r  workings. The f i r s t  was a 2.0 m deep p i t  i n  f r o n t  o f  t he  o l d  bunkhouse 

about 50 m no r th  o f  t he  1910 a d i t  ( F i g u r e  I ) ,  and the  second was a 1.5 m s o i l  

p r o f i l e  taken f rom the  s ide  o f  t he  open-cut. Gold and arsen ic  contents of t he  

two p r o f i l e s  a re  shown F igu re  3. The samples f rom the  open-cut p r o f i l e s  

show considerable v a r i a t i o n  b u t  a l l  samples a r e  h i g h l y  anomalous i n  g o l d  and 

a l l  b u t  one sample a re  anomalous i n  a rsen ic .  None of t he  samples f rom t h e  p i t  



near the 1910 a d i t  i s  anomalous i n  a rsen ic  and on l y  the  upper two samples a r e  

anomalous i n  gold. The r e s u l t s  from t h i s  p i t  i n d i c a t e  t h a t  considerable v e r t i c a l  

v a r i a t i o n  i n  go ld  values may be expected f rom s o i l  sampling i n  t h i s  area. The 

p i t  d i d  n o t  reach bedrock and i t  i s  n o t  known i f  the  h igh  go ld  values i n  s o i l  

are 1 ocal l y  derived. 

A t e s t  was made o f  t he  r e p r o d u c i b i l i t y  o f  sample values by resampl i n g  seven 

1981 sample s i t e s  on L i n e  32+00E near the  Eldorado Dome showing. Samples were 

a lso  taken between t h e  1981 sample s ta t i ons .  The d u p l i c a t e  sample r e s u l t s  f o r  

Au are shown i n  b rackets  on F i g u r e  3. Reproducib i l  i t y  o f  As values appears 

t o  be very good and, w i t h  one except ion, so i s  t h a t  f o r  Au. The i n te rmed ia te  

sample r e s u l t s  i n d i c a t e  t h a t  t h e  anomaly i s  re1  a t i v e l y  cons is ten t .  
< 

Contents o f  Pb,Sb,Bi and Ag i n  s o i l s  ob ta ined du r ing  the  1981 sampling program 

are  un i fo rmly  low and do n o t  show s i g n i f i c a n t  anomalies. Samples f rom th ree  

o f  the 1981 sample l i n e s  were reanalyzed f o r  Mn, W and Ba t o  determine whether 

these elements a re  u s e f u l  f o r  d e f i n i n g  the  gold-bear ing zones o r  mapping bedrock. 

The r e s u l t s  a re  shown on F i g u r e  4. Tungsten i s  un i fo rm ly  very low and Ba i s  

un i fo rmly  very h i g h  across t h e  e n t i r e  area. Manganese i s  genera l l y  l ow  r e l a t i v e  

t o  values obta ined i n  s o i l s  elsewhere i n  t he  Klondike. It was hoped t h a t  t h e  

r e l a t i v e l y  h igh  manganese con ten t  i n  and ad jacent  t o  the  d iscordant  ve ins  (as 

evidenced by the  abundant manganese s t a i n i n g )  would produce s o i l  anomalies. 

The resu l t s ,  which a r e  contoured on F igure  4, show a weak anomaly near t h e  t r a c e  

o f  the  Lone S t a r  Th rus t  (where minor  Mn-sta in ing i s  commonly seen i n  f l o a t  b locks )  

and a small, i s o l a t e d  anomaly immediately northwest o f  t he  Lone S t a r  

workings. Th is  l a t t e r  anomaly may correspond t o  a small Mn-stained shear zone 

exposed i n  a bu l l doze r  t rench  i n  t h i s  area. 



in. (m) 
O ( 0 )  - 

SOlL PROFILE 50m NORTH OF 1910 ADlT 

yellow clay 

orange clay with occasional 
red streaks 

as above 

SOlL PROFILE NEAR EDGE OF OPEN CUT 

DESCRIPTION 

B +- A horizon - ( A poorly developed ). 
could be disturbed 

B - with l inch thick organic layer 

C - micaceous clay matrix with schist 
and quartz fragments 

C -  as above 

C- as above 

F i g u r e  3 - Gold and a rsen i c  con ten t  o f  s o i l s  i n  two p r o f i l e s  
near t he  Lone S ta r  Mine workings 

December, 1983 



RESISTIVITY SURVEY 

A r e s i s t i v i t y  survey was c a r r i e d  o u t  i n  the  immediate area o f  the  Lone 

Star workings i n  1980 (Ager, 1980). A t  t h a t  t ime, t he  geology o f  t h e  Lone 

Star  Ridge was poo r l y  understood and a meaningful  i n t e r p r e t a t i o n  o f  the  data 

could n o t  be made, o the r  than n o t i n g  t h a t  t he  workings occurred i n  an area w i t h  

low r e s i s t i v i t y .  It was recommended (Ager, 1980, p.4) t h a t  t he  r e s u l t s  be r e -  

i n t e r p r e t e d  when more geo log ica l  mapping had been completed. 

The r e s i s t i v i t y  data f o r  one depth p l a n  (100 f o o t  depth) and f o r  th ree  

cross sec t  ions  have been recontoured and r e i n t e r p r e t e d  t o  r e f  1 e c t  t he  s t rong 

F p  deformat ion and prominent northwest s t r u c t u r a l  g r a i n  i n  t h e  mine area (Figures 

5,6,7,8 and 9).  The survey 1 ines  c u t  t h i s  s t r u c t u r a l  g r a i n  a t  a low angle and 

thus a f f o r d  poor c o n t r o l  f o r  contour ing  between l i n e s .  The recontour ing,  however, 

shows an e longate  r e s i s t i v i t y  low t h a t  passes through the  open-cut and corresponds 

i n  a general way w i t h  the  h inge zone o f  t h e  second-phase a n t i f o r m  out1 ined by 

surface mapping. The r e s i s t i v i t y  low cou ld  be i n t e r p r e t e d  t o  c o r r e l a t e  w i t h  

e i t h e r  t h e  muscovite s c h i s t  i n  the  core o f  a t i g h t  an t i f o rm o r  a zone of shearing, 

a l t e r a t i o n  and/or m i n e r a l i z a t i o n  i n  t he  h inge reg ion  o f  t h a t  an t i fo rm.  

O f  p a r t i c u l a r  i n t e r e s t  a r e  th ree  r e s i s t i v i t y  sec t ions  (L ines  8E, 12E and 

16E). The zones o f  low r e s i s t i v i t y  correspond remarkably w e l l  t o  t h e  muscovite 

s c h i s t  u n i t ,  whereas the  o v e r l y i n g  muscov i t i c  q u a r t z i t e  and under l y ing  quar tz -  

eye s c h i s t s  show cons iderab ly  h igher  r e s i s t i v i t y .  Th& low r e s i s t i v i t y  response 

from the  muscovite s c h i s t  u n i t  may be due t o  disseminated p y r i t e  t h a t  i s  a t  

bes t  l o c a l l y  abundant i n  t h e  u n i t ,  The r e s i s t i v i t y  sec t i ons  s t r o n g l y  support 

t he  s t r u c t u r a l  i n t e r p r e t a t i o n  obta ined f rom sur face mapping. 



An impor tan t  f ea tu re  i s  seen on the  r e s i s t i v i t y  s e c t i o n  f o r  L ine  12E, which 

passes through the open-cut. Beneath and immediately south of the  open-cut 

(65 t o  115), a  narrow zone o f  h igh  r e s i s t i v i t y  d i p s  t o  t h e  south. Two 

i n t e r p r e t a t i o n s  o f  t h i s  f e a t u r e  a r e  poss ib le .  On F i g u r e  7, the fea tu re  i s  shown 

as a  very h i g h  F2 synform-antiform p a i r  t h a t  reach the  sur face a t  the open-cut. 

On the  a l t e r n a t e  i n t e r p r e t a t i o n  (F igure  9 ) ,  i t  i s  shown as a  fau l ted-out ,  t i g h t  

F2 f o l d  hinge. I n  e i t h e r  case, t he  fea ture  appears t o  c o r r e l a t e  c l o s e l y  w i t h  

the  p r e d i c t e d  locus o f  m i n e r a l i z a t i o n  i n  t he  mine area, thereby suggest ing t h a t  

a  more d e t a i l e d  r e s i s t i v i t y  survey may be use fu l  i n  b e t t e r  d e f i n i n g  the  

s t r u c t u r a l  c o n t r o l s  on t h e  g o l d  m ine ra l i za t i on .  
* 



DISCUSSION AND CONCLUSIONS 

Most of Lone Star Ridge is underlain by a sequence of rock units comprising, 

from bottom to top, quartz-eye schist, muscovi te schist and muscovi tic quartzite. 

This sequence has been thrust on top of a package of chlorite schist, quartzite 

and quartz-muscovite schist along the Lone Star Thrust. This thrust fault passes 

beneath the Lone Star Mine workings and is marked by discontinuous lenses of 

altered ultrabasic rocks. In the immediate area of the mine workings, the muscovite 

schist and muscovitic quartzite units are deformed into tight to isocl inal , north- 

west-trending second-phase folds that are overturned to the northeast. 

Gold mineralization is confined to the muscovite schist unit and occurs 

in discordant quartz and pyrite-quartz veins and stringers. In the Lone Star 

open-cut, these veins occur at several orientations and appear to define a stockwork 

zone. Veining appears to be localized in a zone of shearing in the hinge region 

of a second-phase antiform cored by muscovite schist. The mineralized zone 

is expected to lie along the axial surface of this antiform and should therefore 

dip moderately to the southwest. 

Soil geochemistry indicates that the most useful pathfinder for gold 

mineralization is gold itself. Three main areas of anomalous gold values in 

soil have been outlined, corresponding to the Lone Star, Eldorado Dome and Hilchey 

showings. The Eldorado Dome anomaly is still open to the east. 

Reinterpretation of the 1980 resistivity results suggests that resistivity 

may be of considerable use in further exploration of the property. 



RECOMMENDATIONS FOR FURTHER EXPLORATION 

Cont inuing e x p l o r a t i o n  o f  t he  Lone Star  Mine area should be c a r r i e d  o u t  

i n  two stages. The f i r s t  stage cons i s t s  o f  t h ree  steps: 1 )  complet ing t h e  

reopening o f  t he  1929 a d i t  and d e t a i l e d  underground mapping and sampling; 

2 )  re -eva lua t i ng  t h e  r e s u l t s  o f  the  1947 Y .C.G.C. churn d r i l l  i n g  immediately 

northwest o f  t h e  open-cut; and, 3)  per forming a  d e t a i l e d  r e s i s t i v i t y  survey 

o f  the immediate mine area a long new g r i d  l i n e s  c u t  perpend icu la r  t o  the l o c a l  

s t r u c t u r a l  g ra in .  These steps w i l l  he lp  t o  con f i rm  the  nature o f  the  m ine ra l i za t i on ,  

p a r t i c u l a r l y  i n  t he  l e s s  weathered zone beneath the  open-cut, and w i l l  g i ve  some 

i n d i c a t i o n  o f  t he  nor thwestern ex ten t  o f  the  m i n e r a l i z a t i o n .  The r e s i s t i v i t y  
< 

r esu l t s ,  i n  con junc t i on  w i t h  d e t a i l e d  underground mapping, w i l l  p rov ide  a  b e t t e r  

understanding o f  t h e  s t r u c t u r a l  s e t t i n g  o f  t he  gold-bear ing zone. 

The second stage o f  e x p l o r a t i o n  would i n v o l v e  d r i l l i n g ,  perhaps us ing  reverse 

c i r c u l a t i o n  r o t a r y  percussion techniques, t o  o b t a i n  i n f o r m a t i o n  on the  grade, 

mineralogy, sur face weather ing e f f e c t  and three-dimensional ex ten t  o f  the  

mineral i zed  zone. 

Exp lo ra t i on  o f  t he  o t h e r  two gold-bearing zones on Lone Star  Ridge (Eldorado 

Dome and H i l chey )  i s  a t  a  much more p r e l i m i n a r y  stage. I t  i s  recommended t h a t  

d e t a i l e d  r e s i s t i v i t y  surveys be c a r r i e d  o u t  i n  t he  immediate area o f  bo th  go ld  

occurrences, a long w i t h  a  moderate amount o f  bu l l doze r  t rench ing  t o  p rov ide  

con t ro l  on i n t e r p r e t a t i o n  o f  the  r e s i s t i v i t y  data. Subsequent work p lans  should 

be defer red  u n t i l  a f t e r  t he  r e s u l t s  o f  these two steps have been evaluated. 

Respectful  l y  submitted, 

ARCHER, CATHRO & ASSOCIATES ( 1981) LIMITED. 

J.K. Mortensea, Ph.D. 



KLONDIKE PROJECT 
STATEMENT OF EXPENDITURES TO NOVEMBER 30, 1983 

C O f f i c e  
1. Dupl ica t ing ,  d r a f t i n g  and map p repa ra t i on  -- 
2. O f f i c e  expense, telephone, e tc .  ------------ 
3 .  Accounting ................................. 

D F i e l d  Expenses 
1. Camp equipment, r e n t a l s  and purchases ------ 
2. ~ r o c e r i e s ,  room and board ------------------ 
3. Travel ,  f r e i g h t  and e x p e d i t i n g  ------------- 
4.  Truck r e n t a l  ............................... 

F Claim Fees 
1. Recordinq and assessment fees  -------------- 

G He1 i c o p t e r  Char te r  
- - 1. Cont rac t  ................................... 

I Surveys 
1. Geophysical ................................ 

J Diamond D r i l l i n g  
1. D i r e c t  payments t o  c o n t r a c t o r  -------------- 

. 2. Diesel ,  core  boxes, a d d i t i v e s ,  e t c .  -------- 

L Miscel laneous 
1. Legal 

Budget - $90,000.00 
Deposits - 84,097.98 

Ba 1 ance owing 5,902.02 

Owed t o  AC 5,793.65 

Surplus t o  
November 30183 $ 108.37 

KP - LONESTAR TOTAL 
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