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SUMMARY AND CONCLUSIONS 

A .  Two main pay channels ,  with s e v e r a l  minor ones have been out l ined and 

mined; t h e s e  probably continue through t o  t h e  adjacent Br i sbo i s  claim t o  

t h e  west ,  The development ends A ,  B and C a r e  heading up t h e  va l l ey  s i d e ;  

it is unlikely they a r e  i n  a n  i s l and .  

E ,  I t  is estimated t h a t  between 30,000 and 35,000 cubic  ya rds  have been 

mined t h i s  p a s t  season;  t h e  gold content  is a t  l e a s t  2,700 oz. 

C.  The average grade of t h e  g rave l s  mined s i n c e  January 1986 is est imated a t  

c 0.15 oz/cubic yard (c .  5 gm/cubic y a r d ) .  

D. Although the re  is some understanding of t h e  g r a v e l s  and t h e i r  gold 

content ,  more sys temat ic  work is required over severa l  months t o  

understand them more f u l l y .  

E .  I t  appears  t h a t  t h e  a r e a  mined t o  d a t e  (1982-1985>, fol lows an  anc ien t  

channel with an o v e r a l l  g rad ien t  of 1 i n  27,  and t h a t  t h i s  channel is 

i t s e l f  multi-channelled i n  nature .  The main pay zones mined dur ing t h e  

l a s t  season appear t o  follow t h e s e  channels .  

F.  There a r e  t h r e e  a r e a s  of p o t e n t i a l  underground rese rves :  

1, The a r e a  t o  t h e  west of t h e  c u r r e n t  workings. 

2 .  The a rea  immediately t o  t h e  south  (and poss ib ly  nor th )  of t h e  
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old workings. 

3 .  Bench Discovery. 

Of these ,  Eench Discovery has  a po ten t ia l  gold content of 35,000 oz. 

G .  I t  is recommended t h a t  next season's mining should be in  Bench Discovery 

using t h e  present  a d i t  a s  access  with a tramming route  on t he  southern 

edge of t he  old  mine; another ven t i l a t ion  r a i s e  w i l l  be needed a s  w i l l  

another  truck and d r i ve r .  

H. Instead of a sampler,  a geo log is t  could be employed a t  r e l a t i ve ly  

l i t t l e  extra cos t .  

I. A sur face  d r i l l i n g  programme should be implemented i n  Eench Discovery 

during t he  summer of 1987. 

J .  The sample processing f a c i l i t i e s  should be up-graded enabling a t  l e a s t  

th ree  t imes a s  many samples t o  be processed.  

Surveying of t h e  advancing mine should be given a higher p r i o r i t y  than in  

t h e  p a s t ;  t h e  r e l a t i v e  l eve l s  of t h e  pay zones should be t i ed  i n t o  t h e  

government survey on surface.  



1. INTRODUCTION 

Following commissioning by Klondike Underground Mining Limited, C/o Guaranty 

T r u s t  Company of Canada (UK) Limited, 65/66 Queen S t r e e t ,  London, EC4R lEB, a 

24 day v i s i t  from 3 March 1986 t o  26 March 1986, was made t o  Canada; of t h i s  

time, 19 days  were s p e n t  a t  t h e  proper ty  known a s  t h e  Alma mine. 

The Cl ien t  required an  i n i t i a l  geological  a p p r a i s a l  of t h e  Alma Mine in  Miller  

Creek, a t r i b u t a r y  of t h e  Sixtymile  River i n  t h e  Dawson mining d i s t r i c t  of t h e  

Yukon, The Alma Mine is an  underground operat ion s i t u a t e d  along t h e  l e f t  l i m i t  

of Miller  Creek approximately 1 km (0.6 m i l e )  upstream from its confluence with 

Sixtymile  River.  The placer  gold d e p o s i t s  p resen t ly  being mined occupy an old  

channel of Miller  Creek separated from t h e  e x i s t i n g  channel by a r i d g e  of 

bedrock approximately 100 metres (330 f e e t )  wide. 

The a p p r a i s a l  was t o  include,  where poss ib le  and within t h e  a v a i l a b l e  t ime, t h e  

following: 

1. A plan of t h e  mine, p a r t i c u l a r l y  t h e  new development c a r r i e d  out 

dur ing t h e  l a s t  s i x  months, and t h a t  which had not been previously  

surveyed. 

2 .  A survey of t h e  l e v e l s  of t h e  bedrock-gravel c o n t a c t s  throughout t h e  

whole mine and produce a contour map of t h e  r e s u l t s .  

3 .  The sampling of workings and p i l l a r s  r e l a t i n g  gold and heavy 

mineral  content  t o  bedrock conf igurat ion.  
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4 .  An at tempt  t o  i d e n t i f y  overa l l  d i f fe rences  between g r a v e l s  using 

parameters such a s  cobble rock-type, s i z e ,  shape  and colour,  pos i t ion  

i n  r e l a t i o n  t o  bedrock and o t h e r  g r a v e l s ,  and heavy mineral  content .  

5 .  An at tempt  t o  i d e n t i f y  t h e  d i r e c t i o n  of t h e  o r i g i n a l  s t r e a m k l t h a t  

deposi ted t h e  g r a v e l s  and gold.  

6 .  An es t imate  of t h e  amount of gold t h a t  w i l l  be produced from t h e  

1985/86 mining season.  

7.  The economic p o t e n t i a l  of t h e  proper ty .  

Due t o  t h e  s h o r t  t ime s p e n t  a t  t h e  mine and lack of d a t a  from previous mining 

seasons ,  t h i s  r e p o r t  cannot be regarded a s  an  evaluation of t h e  proper ty  but 

only a s  an a p p r a i s a l  of its economic p o t e n t i a l .  

P r io r  t o  v i s i t i n g  t h e  p roper ty ,  I read t h e  two r e p o r t s  on t h e  mine prepared by 

Robertson Research In te rna t iona l  Limited, t h e  p rogress  r e p o r t  by M G Scoretz 

and t h e  s e c t i o n  on Miller Creek i n  D J Copeland's r e p o r t .  These r e p o r t s  conta in  

de ta i l ed  d e s c r i p t i o n s  of t h e  ex ten t  and locat ion of t h e  mine and its 

surrounding p r o p e r t i e s ,  t h e  c l imate ,  topography and geology of t h e  a r e a  and t h e  

h i s t o r y  of Miller  Creek mining. For t h i s  information reference should be made 

t o  t h e  individual  r e p o r t s ,  and only b r ie f  d e s c r i p t i o n s  w i l l  be included i n  t h i s  

r e p o r t  when considered necessary .  



2.  MILLER CREEK - GENERAL 

2.1 -- 
The Miller  Creek headwaters a r e  c l o s e  t o  t h e  Alaska-Yukon boundary and empty 

i n t o  t h e  Sixtymile  River. The Creek va l l ey  is 6.5 miles  long, about 600 f t  wide 

near t h e  mouth and h a s  a g rad ien t  of approximately 100 f t  per  mile (1 i n  5 3 ) .  

Miller Creek val ley is mostly underlain by rocks  of t h e  Nasina Q u a r t z i t e  t h a t  

a r e  dark grey t o  black,  g r a p h i t i c  and micaceous q u a r t z i t e ,  g r a p h i t i c  b i o t i t e  

muscovite s c h i s t  and con ta in  t h i c k  l enses  of g rey  marble. The lower p a r t  of 

t h e  va l l ey  near t h e  mouth h a s  been in t ruded by more recen t  a n d e s i t e  and o ther  

volcanic rocks .  

The a r e a  is repor ted t o  be unglaciated and h i l l  s u m m i t s  i n  t h e  region have 

approximately t h e  same elevat ion.  Deep chemical and mechanical weathering of 

t h e  o r i g i n a l  peneplain resu l t ed  i n  t h e  l i b e r a t i o n  of gold and t h e  formation of 

t h e  o r i g i n a l  r i v e r  t e r r a c e s .  Crus ta l  warping and u p l i f t  followed, which i n  t u r n  

caused t i l t i n g ,  s t ream i n c i s i o n  and t e r r a c e  bevel l ing.  The aggradat ion of 

s t reams  resu l t ed  in  in termediate  t e r r a c e s  between t h e  p resen t  creek bottoms and 

val ley r i d g e s .  Fur ther  u p l i f t  near t h e  end of t h e  Pliocene resu l t ed  i n  a new 

regime of s t ream i n c i s i o n  (Copeland, 1984). 

2.2. The Gravels 

There a r e  bas ica l ly  t h r e e  t y p e s  of gold-bearing placer  d e p o s i t s  i n  t h e  Miller  

Creek a r e a ;  these  a r e :  

- Undisturbed bench g r a v e l s  on t h e  t e r r a c e s  above t h e  p resen t  

creek l eve l  with t h e  o r i g i n a l  concen t ra tes  of gold.  
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- Recent o r  modern creek g r a v e l s  t h a t  con ta in  moderate gold  

values.  

- Enriched creek g r a v e l s  where t h e  bench g r a v e l s  have s l i d  

i n t o  t h e  present  creek bottom; t h e  gold is then redeposi ted 

and concentrated i n t o  t h e  modern creek g rave l s .  

2.3. The- 

In 1981 a 12 f t  by 8 f t  a d i t  was dr iven i n  Fatsy  Claim No 7 through a r idge  of 

outcropping bedrock on t h e  l e f t  bank f o r  a d i s t a n c e  of approximately 330 f e e t  

before g r a v e l s  were encountered. This  bedrock r i d g e  s e p a r a t e s  t h e  present  

creek from t h e  higher  g r a v e l s  which were deposi ted i n  an old  r i v e r  channel;  

wi thin  t h e s e  g r a v e l s  pay channels  e x i s t s  which, from both p a s t  and p resen t  

mining a c t i v i t y  i n  Miller  Creek, a r e  found t o  be located towards t h e  base of t h e  

older  g r a v e l s .  I t  is t h i s  gold-bearing channel t h a t  is exploi ted i n  t h e  Alma 

Mine. From t h e  evidence of p resen t  day workings along Sixtymile  River, 

immediately downstream from t h e  junction with Miller  Creek, it is probable t h a t  

an anc ien t  a l l u v i a l  f a n  e x i s t s  a t  t h e  mouth of Miller  Creek. 



3 .  RESULTS OF WORK - MARCH 1986 

3.1. w d  P Wn rkinas 

Figure 1 shows t h e  ex ten t  of t h e  workings up t o  t h e  end of March 1986. 

Work p r i o r  t o  t he  1985-1986 season is shown, a s  a r e  t he  headings A ,  B and C 

and t h e i r  re la ted  c ross -cu t s ,  and headings A 2 ,  D, E and F and t h e i r  re la ted  

c ross -cu t s  . 

The A ,  B and C development, s t a r t e d  a t  t h e  beginning of t h e  season,  was 

terminated i n  January 1986 when it became obvious t h a t  g rades  were poor and 

t h a t  t h e  pay grave l s  had been l o s t .  

In January 1986, t h e  development ends A2, I), E and F were s t a r t e d  and it soon 

became obvious t h a t  higher grades  were being in te r sec ted ;  t h i s  development and 

subsequent p i l l a r  ex t rac t ion  was continued u n t i l  t h e  end of t h e  mining season 

i n  April  1986. 

The decis ion t o  proceed with t he  development of A ,  B and C was taken i n  an 

e f f o r t  t o  f i nd  a pa r a l l e l  pay-channel t o  t h a t  of t h e  previous mining. The r i s e  

in  the  gravel-bedrock con tac t  a s  t he  headings developed, was in te rpre ted  as  a 

possible  i s l and  s epa ra t i ng  t h e  old channel from t h e  sought-af ter  adjacent 

channel. By January 1986 it became c l e a r  t h a t  development i n  t h i s  N N E  

d i r ec t i on  should cease ,  





The headings A2, D l  E and F proceeded i n  an  approximately NW d i r e c t i o n  i n  Fatsy  

7 and a r e  now approaching t h e  adjoining Br i sbo i s  claim; heading E is now 

approximately 100 f t  away from t h i s  claim boundary. 

3.2. GpU Dis t r ibu t ion  i n  t h e  Minews 

The o lder  p a r t  of t h e  mine does  not  appear t o  have been worked sys temat ica l ly  

and h a s  been descr ibed a s  a combination of room and p i l l a r  mining and gopher 

hol ing.  No records  e x i s t  of t h e  g rades  obtained i n  t h e  o lder  p a r t  of t h e  mine, 

al though it is repor ted t h a t  t h e  main pay zones a r e  known from t h e  1984-1985 

mining season.  Consequently, it is extremely d i f f i c u l t ,  i f  not  impossible,  t o  

e s t a b l i s h  where t h e  major pay zones occurred; it can only be assumed t h a t  where 

t h e  p i l l a r s  have been d r a s t i c a l l y  s t r i p p e d  and c o l l a p s e s  have occured, t h e  grade 

was high.  

Since t h e  s t a r t  of t h e  1985-1986 mining season a sampler h a s  been employed t o  

cont inual ly  sample t h e  development headings,  Th is  has  enabled much more 

s e l e c t i v e  mining t o  be c a r r i e d  out and h a s  produced a record of t h e  grade 

d i s t r i b u t i o n  throughout t h e  c u r r e n t  workings. 

A s  mentioned above, work ceased i n  headings A ,  B and C i n  January 1986. A t  t h e  

beginning of t h e  A and B headings i n t e r e s t i n g  g rades  were i n t e r s e c t e d  but these  

were s h o r t - l i v e d .  My conclusion is t h e  same a s  t h a t  of Scoretz  t h a t  11,000 

cubic y a r d s  were e x t r a c t e d  from t h e  headings A ,  B and C and t h e i r  r e l a t e d  

c ross -cu t s ,  with an average grade of 0.5 g of gold  pe r  cubic yard.  



Figure 2 shows t h e  d i s t r i b u t i o n  of gold  from grave l  samples taken i n  t h e  

headings and c ross -cu t s  of A2, D,  E and F. From t h e  diagram it can be seen 

t h a t  two main pay channels  a r e  p resen t ;  t h e s e  a r e :  

a ) ,  from E through D4 and I$ 

and b ) ,  through F2 and F2.2. 

Ey t h e  middle of March most development had s topped and work was concentra ted 

an s l a s h i n g  t h e  p i l l a r s  i n  t h e  higher  g rade  a r e a s ;  t h i s  w i l l  continue through t o  

mid-April. 





A .  - B u r d L  

c. 11,000 cubic y a r d s  a t  0.5 gm = 5500 gmt = c , 2 0 0 0 2  

0. nd c r v s s  cuts - - D. E a n d l  

Development Length Width Height Estimated 
End ( f t )  ( f t )  ( f t )  Grade 

:3 

Total  Volume = 1190 x 15 x lQ, cubic  y a r d s  = 6611 y a r d s  
2 7 

Gold = 6611 x 0.5 = 3306 gm = c. 1 i U u 1 ~  
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Development Length Width Height Estimated Au Content 
End ( f t )  (ft) ( f t )  Grade (gm 

(am/yd'") 

LHS a t  30 10 10 
bottom of F 30 10 10 

J ?  
:I:\ 11 t 0 E 2  20 15 10 

Top of E 180 5 10 
120 17 10 

Total Volume = c. 5,700 cubic yards 

Total 

Gold 



1. Top of E t o  E6: Grade Gold Content 
(gm/yd'") (gm > 

LHS 370 cubic yards  x 4 .O 1481 

R H S  444 cubic yards  x 5 .O 2222 

2 .  D4/D6 P i l l a r :  

420 cubic yards  x 5 .O 2100 

3.  D2/D4 P i l l a r :  

260 cubic yards  x 

4. Corner of P i l l a r  below A2.2: 

185 cubic yards  x 

5 .  Bottom of A :  

333 cubic yards  x 

6 .  P i l l a r  a t  bottom of E, LHS: 

444 cubic yards  x 

7.  F2 and F2.2 area:  

Estimated: 

i. Between Old Workings and F2,2 

592 cubic yards  x 

ii.F2 development and s l a shes  

888 cubic yards  x 

8 .  P i l l a r ,  East of D2: 

444 cubic yards  x 

Estimated Total: 4,380 cubic yards  producing 677 OZ. 



1 . A B C  

2. A2 D E F and cross-cuts  

with s l a shes  t o  21/3/86 

3. Estimated amount t o  be 

s lashed by mid April 1986 

Gold: 

c. 200 oz 

c. 1400 oz 

Yardage 

c. 11,000 

c. 12,400 

c. 677 oz c. 4,400 

c. 2277 oz c. 28,000 yds3 

+15% nuggets c. 400 oz 

Total c. 2700 oz 

There may be more yardage produced than t h a t  estimated above; thus  an 

est imate  of 3000 oz fo r  t h e  1985-1986 season is reasonable f o r  t he  

following reap ~ o n s :  

- A l l  heading widths a r e  taken a s  15 f e e t  unless otherwise noted. 

- A l l  heading he ights  a r e  taken a s  10 fee t .  

- Only 500 cubic yards  a r e  taken a s  having a grade of 31 gm (1 oz) 

per cubic yard; t h e  next highest grade used i n  t h e  est imate  is 

8 gm per cubic yard - undoubtedly there  a r e  grades between 8 and 

31 gm per cubic yard i n  t he  a rea  mined during the  season. 

- No bedrock samples were taken as grades,  although they reportedly 

can be high, a r e  usually very e r r a t i c .  

The est imate  of t h e  gold mined during t h e  season is based on the  

sampling and is probably a conservative est imate .  I t  is possible  t h a t  

the  yardage removed from t h e  mine is more than t h a t  estimated above, a s  

the  height of 10 f e e t  f o r  t he  workings is ce r t a in ly  exceeded i n  many 
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places.  If t h e  height  is taken a s  12 f e e t  then t h e  yardage inc reases  

t o  36,000 cubic yards .  However, much of t h i s  e x t r a  two f e e t  is i n  t h e  

silt layer  o r  probably non-pay g rave l s ;  consequently it h a s  not  been 

included i n  t h e  o v e r a l l  yardage. 

If 28,000 cubic y a r d s  produce 2700 oz gold  then t h e  average g rade  is - 
If  only t h e  mining s i n c e  January 1986 is considered,  then 16,800 cubic 

ya rds  producing 2500 oz gold g i v e s  a g rade  of r. 0.15 oz/cubic v a r d  o r  - 
3.4. &mpJ&g of t h e  Grave l s  

3.4.1. - 
A s  mentioned above, s i n c e  t h e  s t a r t  of t h e  1985-1986 mining season a sampler 

h a s  been employed t o  con t inua l ly  sample t h e  headings and consequently assist i n  

more s e l e c t i v e  mining. Without a doubt t h e  work c a r r i e d  out by Tom Morgan h a s  

been invaluable.  I have included a d e s c r i p t i o n  of t h e  methods he  used i n  

Appendix A ;  t h e  desc r ip t ion  is taken from no tes  t h a t  he  made p r i o r  t o  leaving 

t h e  mine on 23.3.86. 

To ob ta in  a r e p r e s e n t a t i v e  p lace r  sample, p a r t i c u l a r l y  from a n  underground 

heading i n  a frozen g r a v e l  mine, is a d i f f i c u l t  operat ion f o r  s e v e r a l  reasons:  

a ) .  The frozen na tu re  of t h e  ground. 

b ) .  The height  t o  be reached by a s i x  f o o t  man i n  a 12 f o o t  heading. 

c) .  Sloughing and m i s f i r e s  f requent ly  obscure and o b s t r u c t  sampling.  

d ) .  The l a r g e  p a r t i c l e s  t o  be d e a l t  wi th;  a r e p r e s e n t a t i v e  sample 

should con ta in  a l l  t h e  c o n s t i t u e n t s  of a face  and i n  exac t ly  t h e  

- 14- 
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t h a t  con ta in  gold were very useful .  Most of my t ime s p e n t  a t  t h e  mine sampling 

tended t o  be i n  t h e  a r e a s  of higher pay and h i s  observat ions  were c e r t a i n l y  

confirmed by my work. 

Before leaving Whitehorse on my r e t u r n  journey, I s p e n t  over an  hour with 

Steve  orbi is on, a government geo log i s t .  I understand he is about t o  publ ish  a 

paper on Miller  Creek i n  which he c l a s s i f i e s  t h e  non-mine g r a v e l s  exposed in  

t h e  Creek sedimentalogical ly ;  he informed m e  t h a t  it should be poss ib le  t o  

i d e n t i f y  individual  g r a v e l s  a s  gold-bearing o r  not .  With t h i s  information,  

toge ther  wi th  d a t a  obtained from sampling,  t h e  next  mining season should s e e  a 

marked inc rease  i n  t h e  understanding of t h e  g rave l s .  

3.4.2.  T h e  Mine Gravel5 

Appendix A d e s c r i b e s  t h e  sampling method and t h e  method of s e p a r a t i o n  used 

during t h e  1985- 1986 mining season;  it a l s o  d e s c r i b e s  t h e  s imple  observa t ions  

t h a t  can be made of a g rave l .  However, most of t h e  observa t ions  were 

q u a l i t a t i v e  and made a t  t h e  t ime of sampling.  For a f u l l e r  understanding more 

q u a n t i t a t i v e  observat ions  should be made, p a r t i c u l a r l y  when screening t h e  

sample and s e p a r a t i n g  t h e  heavy minerals  and gold.  

The s t r u c t u r e s  and t e x t u r e s  of p lacer  g r a v e l s  a t  Miller Creek sugges t  they can 

be c l a s s i f i e d  a s  e i t h e r  a l luv ia l - fan  g r a v e l s ,  bra ided r i v e r  g r a v e l s  on a t e r r a c e ,  

o r  g r a v e l s  of t h e  meandering Sixtymile  River (R L Hughes, 1986). In t h e  mine 

and a t  t h e  mouth of Miller  Creek, t h e  palaeo-channel is separa ted  from t h e  

modern Creek by a bedrock high.  I t  is believed t h a t  t h i s  bedrock high was once 

p a r t  of t h e  r i g h t - l i m i t  of t h e  o r i g i n a l  va l l ey ;  t h e  a r e a  t o  t h e  sou th  of t h i s  

h a s  subsequently been eroded by t h e  p resen t  creek (see  Figure 7). 
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The gravels  in  the mine a r e  very varied and range from having very coarsc 

f i ne  c l a s t s .  Generally t he  gravels  a r e  c l a s t  supported and matrix f i l l ed  ~ . 1  

sand, silt, si l ty-sand and clay.  Frequently they a re  poorly sor ted  but i 

sometimes crudely s t r a t i f i e d .  A silt layer ,  varying from s i x  inches t o  thr  

fee t  i n  thickness,  occurs about e ight  f ee t  above the  gravel-bedrock contac 

often t h i s  layer I s  laminated and is sometimes overlain by a band of blue c l a j  

Where gravel  is exposed above t h i s  silt layer ,  it is usually very clean, has 

little s i l t y  material  and has a l o t  of i ce  i n  t h e  matrix. The gravels  generally 

have c l a s t s  t h a t  a r e  usually sub-angular t o  sub-rounded and a r e  commonly of 

graphi t ic  s c h i s t ,  muscovite-quartz s c h i s t ,  quar tz i te  and vein quartz.  I t  can be 

assumed t h a t  the  gravels  exposed in t he  mine were deposited i n  a m u l t i -  

channelled r ive r  environment. 

The gravels  r e s t  on a var iety of bedrock usually a re la t ive ly  unweathered 

blocky qua r t z i t i c  rock, a very weathered yellow-orange micaceous s c h i s t  and 

extremely weathered o r  a l te red  clayey igneous rock t h a t  is presumed t o  be 

andesite.  In p a r t s  the  contact  is sharp  a s  with the  l a t t e r  two rock-types, but 

t h e  base of the  gravel is extremely d i f f i c u l t  t o  ident i fy where it rests on the  

blocky quar tz i te .  Frequently there is a mixed zone of severa l  f ee t  between the  

gravel and bedrock. 

The gravel-bedrock contact  is continually undulating with occasional large 

r i f f l e s  or  r i v e r  bars ,  Where these occur a t  obtuse angles t o  t he  pay channels, 

enrichment occurs on the dawn stream s ide .  Occasionally the  bedrock forms 

hollows, with s t range  overhanging shapes, completely f i l l ed  with t he  remains of 

a previous gravel t h a t  has been removed before the  present basal  gravel  was 

deposited. 



I t  is commonly repor ted t h a t  gold is concentra ted i n  t h e  lower g r a v e l s  above 

t h e  bedrock con tac t  and a l s o  i n  t h e  upper f o o t  o r  two of t h e  bedrock. In t h e  

a r e a s  mentioned above where a considerable  over lap of g rave l  and bedrock 

occurs ,  it is most l i k e l y  t h a t  gold is presen t  i n  some quan t i ty ;  t h e  pay zone i n  

heading E is jus t  such an  a rea .  

From t h e  evidence of t h e  s i x  months' sampling,  t h e  gold is found t o  occur i n  

t h e  lower g rave l s .  However i n  heading D l  between c ross -cu t s  D2 and D4, t h e  pay 

gold was no t  i n  t h e  t h r e e  f e e t  of c o a r s e r  and somewhat s i l t y  g r a v e l s  

immediately overlying bedrock; ins tead  it was i n  t h e  f i n e r ,  more sandy g r a v e l s  

above. 

A s  can be seen from Figure 2 ,  a l l  t h e  g r a v e l s  sampled i n  t h e  mine contained 

some gold;  many of t h e  non-pay g r a v e l s  had gold  c o n t e n t s  of between 0.5 and 1.0 

gm per cubic  yard.  However, a s  mentioned above, two main pay channels  occur. 

The g r a v e l s  i n  these  a r e a s  va ry  somewhat i n  t y p e  but have c e r t a i n  s i m i l a r i t i e s .  

Grain s i z e  does no t  seem t o  be a p a r t i c u l a r l y  important  parameter,  nor  does t h e  

pebble/cobble shape o r  s t r a t i f i c a t i o n .  Undoubtedly when more ca re fu l  geological  

obse rva t ions  a r e  made, hopefully next mining season,  t h e  information obtained 

w i l l  r e s u l t  i n  now apparent  unimportant f e a t u r e s  of t h e  g r a v e l s  assuming f a r  

g r e a t e r  importance. However, it was found by Tom Morgan and myself ,  t h a t  t h e  

following ' types '  of g r a v e l s  yielded g r e a t e r  t h a n  6 gm of gold pe r  cubic yard:  

1. Fine gra ined,  grey-brown grave l  with f l a t ,  rounded c l a s t s  having a 

mostly s a n d y - s i l t y  matr ix .  

2 .  Medium grained,  orange-brown grave l  with f l a t  s t r a t i f i e d  c l a s t s  with 

a sandy matr ix .  

-18- 
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Figure 5 is an  i n t e r p r e t a t i o n  of t h e  courses  t h a t  t h e  multi-channelled s t r e a m k )  

could t ake ;  t h e  known a r e a s  of pay g r a v e l s  from sampling a r e  a l s o  marked. I t  

is assumed t h a t  caved a r e a s  contained good pay g rave l s .  Taken i n  conjunction: 

with Figure 4 ,  t h e  following observat ions  can be made: 

3 ,  The pay zones i n  headings E and D,  F2 and F2.2, E2 and A2 appear t o  

follow minor channels  wi thin  t h e  main channel (see  Figure 6 ) .  

4 .  The g r a d i e n t s  of t h e s e  pay zones and some of t h e  caved a r e a s  is 

approximately 1 i n  30 .  However, t h e  l a r g e  caved a rea  immediately 

t o  t h e  e a s t  of t h e  a d i t  a s  it e n t e r s  t h e  mined a rea ,  has  a g rad ien t  

of 1 i n  50 - t h e  shal lowest  i n  t h e  mine, 

I t  is i n t e r e s t i n g  t o  note  t h a t  t h e  a r e a  i n  t h e  o lder  p a r t  of t h e  

mine between t h e  two marked 'caved a r e a s '  h a s  a g rad ien t  of 1 i n  14,  

while a t  t h e  f a r  e a s t e r n  end of t h e  mine t h e  g rad ien t  is 1 i n  10. 

I understand from Messrs R Desgagne and A Hammond t h a t  ne i the r  of 

t h e s e  a r e a s  had good pay g rave l s .  

5. An i n t e r e s t i n g  f e a t u r e  t h a t  becomes c l e a r  from Figures  4 and 5 is 

t h e  narrowness of t h e  a r e a  mined p r i o r  t o  t h e  1985-1986 season.  I 

understand from Mr A Hammond t h a t  i n  s e v e r a l  p laces  along t h e  

south  l i m i t  of t h e  o ld  mine good pay values have been recorded.  

I t  is there fore  poss ib le  t h a t  pay channels  e x i s t  t o  t h e  sou th  of 

t h e  old mine, o r  perhaps  t o  t h e  nor th  a s  it is unlikely t h a t  t h e  

main channel narrows s o  not iceably  s o  c l o s e  t o  t h e  mouth of Miller  

Creek. 









3.5.3. r Creek Valley 

Figure 7 shows a c r o s s  s e c t i o n  of Miller  Creek val ley approximately through t h e  

underground workings, The following observa t ions  can be made: 

1. The s t e e p  sou th  s i d e  of t h e  val ley with t h e  p resen t  Miller  Creek 

over a g a i n s t  t h e  r i g h t  l i m i t .  

2 ,  The gen t le  s l o p e  of t h e  bench g r a v e l s  on t h e  south  fac ing  s l o p e  

h a s  been caused by slumping dur ing thawing. Th is  h a s  forced t h e  

p resen t  Miller  Creek t o  occupy its presen t  pos i t ion .  

3 .  The approximate pos i t ion  of headings F2 and E show t h a t  they 

occupy a pos i t ion  roughly c e n t r a l  i n  t h e  o r i g i n a l  val ley  before  

t h e  bench g r a v e l s  were deposi ted.  

4 .  The approximate pos i t ion  of t h e  end of heading B shows t h a t  it is 

unl ikely  t h a t  t h e  r i s i n g  ground i n  t h e  mine is due t o  an  i s l a n d ;  

l i t t l e  room is l e f t  t o  t h e  nor th  f o r  t h e  o r i g i n a l l y  hoped-for 

p a r a l l e l  channel u n l e s s  t h e  channel is a t  a h igher  s t r a t i g r a p h i c  

pos i t ion  i n  t h e  g rave l s !  

Figure 8 shows t h e  pos i t ion  of t h e  'Glory Hole', t h e  l i n e  of s h a f t s  r e fe r red  t o  

i n  previous  r e p o r t s ,  and t h e  mine p o r t a l .  I bel ieve t h e  palaeo-channel mined i n  

these  workings is t h e  same a s  t h a t  i n  t h e  p resen t  underground workings in  

headings E and F2; it appears  t o  have swung i n  a sou theas te r ly  d i r e c t i o n ,  

perhaps influenced by t h e  pup shown i n  Figure 8 ,  before eventual ly  swinging 

eas twards  again  i n t o  Bench Discovery. 
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4.3. B a l G h ~ .  

Without doubt Bench Discovery h a s  t h e  most p o t e n t i a l  wi thin  t h e  p resen t  c la ims 

held by K U M  Limited. Several  obvious f a c t o r s  po in t  t o  t h i s ;  they a r e :  

1. Two l i n e s  of government d r i l l  ho les  show good grades  wi thbthe  

claim over a d i s t a n c e  of 300-400 f e e t .  

2 .  A t  t h e  e a s t e r n  end of Discovery i n  t h e  Sixtymile  a rea ,  a g r e a t  

dea l  of gold h a s  been recovered over a considerable  width from 

g r a v e l s  t h a t  adjoin  t h e  claim. 

3 .  The underground workings of t h e  p resen t  mine have had good grades  

and a l l  t h e  i n d i c a t i o n s  a r e  t h a t  t h e  pay channel h a s  swung round 

and is heading d i r e c t l y  towards Discovery through Patsy  5 and Patsy  

10. 

4 .  A t  t h e  p resen t  e a s t e r n  end of t h e  mine, t h e  g rad ien t  is s teep :  

1 i n  10;  t h e  geomorphology of t h e  palaeo-channel ensures  t h a t  t h i s  

m u s t  f l a t t e n  out  and i n  doing s o  gold w i l l  c e r t a i n l y  have been 

deposi ted a s  t h e  c u r r e n t  slackened. 

5. The val ley is widening from t h i s  po in t  down and t h e  p o s s i b i l i t y  

e x i s t s  t h a t  t h e  s t ream o r  s t r e a m s  i n  s lackening w i l l  have 

deposited much, p a r t i c u l a r l y  f i n e r ,  gold  i n  t h e  r e s u l t i n g  fan.  

A s  t h e  Discovery claim is 1500 f e e t  long, and i f  t h e  pay zone is taken a s  350 

f e e t  - t h e  width normal t o  t h e  pay zone a long t h e  government d r i l l  hole  l i n e  - 

then volume of pay g r a v e l s  = 

c. 1500 x 350 x 10 = c. 200,000 cubic  y a r d s  

Grade can be expected t o  average 0.15 oz per  cubic  yard (5 gm per  cubic  yard)  

Therefore, gold i n  Bench Discovery = c. 30,000 oz 



Whether nuggets w i l l  increase t h i s  f igure  by 15% is not known, but it is 

possible;  i f  s o  then the  total  potent ia l  gold i n  Bench Discovery 

= c. 35,300 02. 

4.4.  -u 
Due t o  t h e  lack of information, no est imate  can be made of t h e  po ten t ia l  gold 

reserves  i n  t h e  Patsy bench claims (10-161, o r  Patsy Creek claims (1-7) outside 

t he  adjacent area of the  mine workings. 



5. RECOMMENDATIONS 

5.1. For 1986 1987 - 

I t  is recommended t h a t  s e r i o u s  thought be given t o  mining Bench Discovery a s  

soon a s  poss ib le .  The advantages  a r e  obvious as a l l  ind ica t ions  po in t  t o  good 

grades .  By keeping t o  t h e  sou th  l i m i t  of t h e  p resen t  workings and completing 

t h e  p a r a l l e l  d r i v e  s t a r t e d  i n  1984-1985, a second tramming rou te  can be 

e s t a b l i s h e d ,  If t h i s  tramming rou te  is continued i n t o  Patsy  5 and then 

continued northwards approximately along t h e  junction between P a t s t y  10 and 

Eench Discovery, a g r e a t  dea l  of information w i l l  be gained.  Th is  w i l l  enable 

f u t u r e  mining t o  be planned with a view t o  s e l e c t i v e l y  e x t r a c t i n g  high grade 

o r e  r a t h e r  than jus t  yardage. Less yardage but of a h igher  g rade  w i l l  

s i g n i f i c a n t l y  c u t  c o s t s  both underground and dur ing s u m m e r  s l u i c i n g .  Even s o ,  

it should be poss ib le  t o  s e l e c t i v e l y  mine 50,000 cubic y a r d s  having a grade of 

c. 5 gm per  cubic yard next season.  

The main disadvantage of t h i s  proposal  is t h e  long tramming rou te  t h a t  w i l l  be 

necessary  and t h e  need f o r  another  v e n t i l a t i o n  r a i s e .  However, it is pre fe rab le  

a t  t h i s  s t a g e  t o  have a longer tramming route ,  wi th  probably another  t ruck  and 

d r i v e r ,  than t o  open up a second a d i t .  

To continue mining a t  t h e  p resen t  western end,  al though s u p e r f i c i a l l y  

a t t r a c t i v e ,  would have s e v e r a l  obvious drawbacks a s  t h e  a r e a  l e f t  t o  mine is 

r e l a t i v e l y  smal l .  However, should a r e a l i s t i c  arrangement over t h e  adjoining 

Br i sbo i s  c la ims be concluded, t h e  mat ter  should be reviewed. 
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During t h e  next season some exploration should be car r ied  out t o  t he  north and 

south of the  present mine workings a s  there  is potent ia l  here. I t  could 

probably be t i ed  i n  with t h e  en t ry  i n to  Bench Discovery. 

5.2. 

A s  mentioned above, Tom Morgan, although doing a splendid job under t h e  

circumstances, is not a geologis t ,  For a s imi l a r  s a l a ry ,  a geologis t  could 

be employed; t he  advantages a r e  obvious and have been discussed above; he could 

a l s o  follow up the  f ind ings  i n  t h i s  repor t .  I believe there  a r e  two 

poss ib i l i t i e s ,  namely: 

1. Employ a geologis t  with knowledge of mine geology, sedimentology 

and surveying f o r  t h e  mining season, o r  

2. Employ a s tudent ,  preferably with s imi l a r  knowledge, f o r  t he  season; 

a f t e r  t h i s  he could spend the  next s i x  months working a t  h i s  University,  

cor re la t ing  h i s  work and working on col lected samples and then wr i te  an 

M.Phi1. o r  equivalent degree. Both men should be s ing l e  and i n  t h e i r  

mid-twenties. The cos t  would be around &12,000 o r  less. 

Should t h i s  idea seem a t t r a c t i v e ,  the  various p o s s i b i l i t i e s  can be discussed 

a f t e r  t he  presentation of t he  report .  

5.3. Drilling P r v ~  - 

The mining method employed by KUM Limited, although f lex ib le ,  obviously has  

shortcomings when used i n i t i a l l y  a s  an exploration technique. With mining 

eventually t o  proceed i n t o  Bench Discovery, t h e  nature of t he  pay zones may 

cause problems, especial ly  a s  it is possible  t h a t  an ancient a l l uv i a l  fan may be 

encountered. I t  is therefore  advised t h a t  underground exploration f o r  pay 
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channels be complemented by s u r f a c e  exp lora t ion  d r i l l i n g .  However, it is not  

considered necessary t o  implement t h i s  next  mining season f o r  s e v e r a l  reasons;  

t h e s e  a r e :  

1. Two l i n e s  of government d r i l l  ho les  are known i n  advance of t h e  

workings. 

2.  The nature  of t h e  recommended mining plan is i n  i t s e l f  exploratory .  

3 .  There is s u f f i c i e n t  ground immediately adjacent  t o  t h e  p resen t  

workings than can b e s t  be explored quickly  and cheaply by d r i v i n g  

exploratory  headings.  

Before planning and c o s t i n g  a d r i l l i n g  programme, t h e  r e s u l t s  of next  season ' s  

mining should be considered.  I t  is recommended, the re fore ,  t h a t  s u r f a c e  

exp lora t ion  d r i l l i n g  be considered p r i o r  t o  t h e  1987-1988 mining season.  

5.4. -ity and Facilities 

The presen t  method of process ing samples a t  Miller Camp is inadequate (see  

Appendix A ) .  For sampling t o  be more e f f e c t i v e  i n  d i r e c t i n g  mining t h e  number 

of samples taken from t h e  working f a c e s  should be increased a t  l e a s t  three- 

fo ld ;  a l s o  check samples,  run-of-mine, bedrock and upper g r a v e l  samples should 

a l s o  be taken,  

Without going i n t o  d e t a i l s  a t  t h i s  s t a g e ,  t h e  following b a s i c  improvements a r e  

e s s e n t i a l  : 

1. A s e p a r a t e  room o r  hu t  with its own water sys tem,  

2.  A rubber-l ined cement mixer (or  equivalent)  i n  which t h e  

cobbles  can be tumbled clean.  

3 .  A v i b r a t i n g  sc reen  (screening t h e  samples is t h e  b igges t  

-28- 



time consumer 1. 

4 .  A t  l e a s t  one, preferably two, more 'Gold Hounds' o r  

equivalent. 

I t  should a l s o  be mentioned here t h a t  t he  surveying and mapping of the  mine 

was extremely basic  during the  l a s t  season. More pegs should be put i n  and 

help should be given fo r  a few hours a week t o  survey i n  t h e  headings on a 

regular  ba s i s .  The sample laboratory should a l s o  have a la rge  board t h a t  can 

be used a s  a drawing tab le ;  l a s t  season the  t op  of t he  deep freeze was t he  only 

f l a t  sur face  availade! 

Sometime i n  the  near future  t h e  r e l a t i ve  leve ls  of t he  pay zone should be t i ed  

i n to  t he  surface government survey i n  order t h a t  a three-dimensional picture  

can be made of t he  gold-bearing horizon (s > . 
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APPENDIX A 

The system used fo r  t h e  sampling, sample preparation and da ta  recording during 

the  1985-1986 mining season is itemised below. 

1. Sampling 

In general,  samples were taken a s  uniformly a s  possible  from the  a rea  marked 

out. These samples were obtained from headings, walls,  roof o r  f loor .  When 

possible ,  boulders were avoided within a sample area t o  prevent d i s to r t i on  of 

the  f i n a l  results. 

Any changes i n  t he  type of gravels  in  a face were sampled separately t o  enable, 

i f  possible ,  iden t i f ica t ion  of any par t icu la r  higher grade zones o r  s t r a t a .  

Each sample was iden t i f ied  by a sample number, a working face number, o r  pa r t  

of working face,  together  with t he  d i s tance  of t he  sample from a spec i f ic  

reference point.  This information was noted on s i t e  i n  a sample book. In 

addi t ion,  t he  cha rac t e r i s t i c s  of t h e  grave ls  sampled ( s ize  of cobbles, 

angular i ty ,  colour, type of matrix,  cobble rock type, etc) were noted, a s  were 

the  bedrock type and cha rac t e r i s t i c s .  

The sampler f e l t  t h a t  t h e  bedrock samples taken (a re la t ive ly  small  number) 

were of too  small  a s ize .  The gold i n  t he  grave ls  tended t o  be more uniformly 



dis t r ibu ted  when compared t o  t he  bedrock where c racks  and s o f t  s p o t s  tended t o  

give high concentrations.  

2 ,  Separation 

The samples obtained from underground were immersed in  warm water t o  thaw 

frozen port ions and t o  loosen any c lays  and silts adhering t o  t h e  la rger  rocks,  

The samples were then screened a t  4 and 14 mesh. 

The -14 mesh f r ac t i on  was t rea ted  by a Gold Hound ro t a t i ng  concentrator 

i n i t i a l l y ,  t o  produce a rough black sand concentrate and l a t e r ,  by reduction of 

t he  water flow, t o  produce a high grade concentrate,  The mater ia l  was fed t o  

t he  Gold Hound by a v ibra t ing  feeder. 

The gold from t h i s  high grade concentrate was extracted e i t he r  by careful  (and 

time-consuming) panning o r  by amalgamation. After amalgamation t h e  mercury 

was dissolved from t h e  amalgam with n i t r i c  ac id  and the  resu l t ing  gold r insed 

careful ly .  

With e i t h e r  method used the  f i n a l  gold product was dr ied and weighed. If 

coarse gold was present  o r  t he  t o t a l  quant i ty  exceed 0.04 gm, t h e  -4 +14 mesh 

f rac t ion  was panned t o  check f o r  small  nuggets. 

After weighing, t he  grade of t he  sample was calculated in  gm/ydZ3 using the  

i n i t i a l  weight of the  sample. From prac t ice  it was determined t h a t  a weight of 



25 kg was equal t o  '/a ft:" and t h a t  20 kg equalled ' / A  ft:". Between these 

l i m i t s  0.017 f t "  was added o r  subtracted per kg of sample. 

The gold recovered from each sample was taped i n  a record book, together with 

the  sample number, heading name, reference footage, actual  gold weight and the  

calculated grade i n  gm/ydZ". The grade was a l s o  noted by colour coding on a 1 

in  t o  10 f t  s ca l e  plan of t h e  workings. Both grade and mine advance were 

updated on the  plan each day. 

The colour codes used f o r  t h e  various grades a r e  given below: 

0 - >2 gm/yd':" brown 

2 - >4 gm/yd13 orange 

4 - >8 gm/ydZ:" red 

8 gm/yd5"pwards yellow 
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