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Introduction: 

The Gold Bug is a f u l l y  o p e r a t i o n a l  underground g o l d  mine. 

Over t h e  p a s t  two y e a r s  Ivy Minerals ,  as  g e n e r a l  p a r t n e r  of Gold 

~ u g  P a r t n e r s  Limited,  h a s  completed cons ide rab le  work on t h e  

proper ty .  Beginning i n  1986, exp lo ra t ion  work, c o n s i s t i n g  of 

s u r f a c e  mapping and sampling fol lowed by shal low and deep 

d r i l l i n g ,  d i scovered  and d e l i n e a t e d  a smal l  b u t  high-grade o r e  

shoot.  Subsequent ly ,  an e x i s t i n g  s h a f t  was r e h a b i l i t a t e d  and new 

d r i f t  d r i v e n  t o  t h e  shoot .  The shoot  was r a i s e d  on, exposing 

obvious go ld  ore .  During t h i s  time m e t a l l u r g i c a l  tests were 

conducted on r e j e c t s  from samples o f  d r i l l h o l e  c u t t i n g s .  Based 

on t h e  r e s u l t s  a  s emi -po r t ab l e  one t o n  pe r  hour g r a v i t y  m i l l  and 

a g i t a t e d  cyanide l e a c h  f a c i l i t y  was designed,  c o n s t r u c t e d  and 

i n s t a l l e d  on t h e  p rope r ty .  I t  is permi t ted  and o p e r a t i o n a l .  

P r e s e n t l y  t h e  m i l l  and t h e  mine a r e  i d l e .  The P a r t n e r s  a r e  

o f f e r i n g  t h e  mine f o r  sale and t h e  equipment f o r  lease. 

The reasons  f o r  o f f e r i n g  t h e  p rope r ty  f o r  s a l e  a t  t h i s  point  

i n  i ts development are as fo l lows:  Subsequent t o  t h e  Gold Bug 

development d e c i s i o n ,  Ivy Minera l s  Inc .  has  developed s e v e r a l  

p o t e n t i a l  i n t e r m e d i a t e  s i z e  low grade  gold  d e p o s i t s ,  t h e  most 

prominent p r e s e n t l y  c o n t a i n i n g  450,000 t o n s  of r e s e r v e s  grading 

.025 ounces of go ld  p e r  t o n  ( o p t . )  wi th  t h e  o r e  body being open 

t o  f u r t h e r  e x t e n s i o n s  on two s i d e s .  Another mine ra l i zed  zone 
c o n t a i n s  3.2 m i l l i o n  t o n s  of g e o l o g i c a l l y  i n f e r r e d  r e s e r v e s  

grad ing  .015 op t .  Both d e p o s i t s ,  along wi th  o t h e r  a t t r a c t i v e  

s t r u c t u r e s  t h e  Company has  l o c a t e d ,  r e q u i r e  s u b s t a n t i a l  

a d d i t i o n a l  d r i l l i n g .  

Ra ther  t han  con t inu ing  t h e  t ime  and f i n a n c i a l  investment i n  
t h e  Gold Bug P r o p e r t y  t h a t  is requ i r ed  f o r  s t o p e  development, 
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produc t ion  and t h e  d e l i n i a t i o n  of a d d i t i o n a l  r e s e r v e s ,  Ivy 
Minerals  would r a t h e r  devo te  its l i m i t e d  f i n a n c i a l  and management 

r e sou rces  t o  its o t h e r  p o t e n t i a l l y  l a r g e r  p r o j e c t s .  I n  addi t ion,  

t h e  s a l e  o f  t h e  Gold Bug Mine and l e a s e  of t h e  equipment would 

a l s o  a l l o w  Ivy  Minera l s  t o  f u r t h e r  enhance i t s  l a r g e r  p rope r t i e s  

by r e i n v e s t i n g  t h e  c a p i t a l  it has  employed i n  t h e  Gold Bug Mine. 

The Gold Bug P r o p e r t y  c o n s i s t s  of f i v e  p a t e n t e d  mining 

c la ims.  The p r o p e r t y  is h e l d  by t h e  Gold Bug P a r t n e r s  under a 

purchase  agreement w i th  t h e  owners. The ho ld ing  c o s t  is $750.00 

pe r  month. The agreement p r o v i d e s  f o r  6% NSR r o y a l t y  t o  t h e  

owners u n t i l  t h e  pu rchase  p r i c e  of $625,000.00 is pa id .  

A t i t l e  s e a r c h  under taken by Transamerica T i t l e  Company shows 

a c l e a n  cha in  of t i t l e ,  v e s t e d  i n  t h e  owners. 

The p r o p e r t y  is l o c a t e d  i n  t h e  Black Mountains of 

nor thwes te rn  Arizona approximately  50 miles n o r t h  of Kingman. 

More s p e c i f i c a l l y ,  it is l o c a t e d  i n  S e c t i o n  4;  Township 26 North; 

Range 2 1  West, GSRM, Mohave County, Arizona. See f i g u r e s  lh2. 

It is r e a d i l y  a c c e s s i b l e  by high c l e a r a n c e  two-wheel d r ive  

v e h i c l e .  From Kingman o r  Las  Vegas t a k e  highway 93 t o  mile 

market  29 1/2 where White H i l l s  Road i n t e r s e c t s  t h e  highway. 

Take White B i l l s  Road west f o u r  mi les  t o  t h e  mine. 

The physiography i s  c h a r a c t e r i z e d  by low h i l l s  t r end ing  

n o r t h w e s t e r l y  p a r a l l e l i n g  t h e  Black Mountains. Topographically 

e l e v a t i o n s  a r e  moderate ranging  from 2800 f e e t  t o  3300 f e e t  above 

sea  l e v e l .  These f o o t h i l l s  a r e  covered by a d e s e r t  envirqnment 
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w i th  v e g i t a t i o n  l i m i t e d  t o  s p a r s e  g r a s s e s ,  low bushes and c a c t i .  

The c l i m a t e  is mi ld  w i t h  h o t  summers and c o o l  w i n t e r s  and l i t t l e  

r a i n f a l l .  

USGS M t .  P e r k i n s  Quadrangle, Arizona-Nevada, 15 Minute 
S e r i e s .  
USGS Boulder Ci ty:  Nevada-Arizona, 1:100,000 s c a l e .  

Publ ished Reports: 

USGS B u l l e t i n  397, by F.C. Schrader,  1909, pp 217-218. 

Historv: 

The Gold Bug Mine l i e s  i n  an a r e a  r i c h  and c o l o r f u l  i n  

Arizona mining h i s t o r y .  Gold d i s c o v e r i e s  i n  t h e  Black Mountains 

a t  t h e  t u r n  o f  t h e  cen tu ry  helped s e t t l e  nor thwes te rn  Arizona. 

According t o  Schrader  t h e  Gold Bug, l i k e  many o t h e r  neighboring 

mines, was r e s p o n s i b l e  f o r  producing extremely r i c h  ore .  For 

example, i n  1895 t h e  Gold Bug produced 50 t o n s  of o r e  averaging 

43 ounces of g o l d  p e r  ton.  

Chrono log ica l ly ,  t h e  h i s t o r y  of t h e  p r o p e r t y  s t a r t s  with t h e  

d i scove ry  by two p r o s p e c t o r s  i n  1892. They r e p o r t e d l y  mined some 

extremely r i c h  o r e  and s o l d  t h e  p rope r ty  t h e  fo l lowing  year .  I n  

1895, 50 t o n s  of select o r e  was shipped.  Between 1895 and 1903 

t h e  owners b u i l t  a m i l l  on t h e  Colorado River  and shipped an 

unknown q u a n t i t y  o f  o r e  r e p o r t e d  t o  average  1.5 ounces of gold 

p e r  t o n  ( o p t ) .  I n  1908 o r  1909 t h e  main s h a f t  was deepened t o  

500 f e e t  and an  orebody on t h e  290 f o o t  l e v e l  was developed but 

n o t  mined. I n  1931  j u s t  over  a thousand t o n s  of 2.0 op t  m a t e r i a l  

was mined from t h e  140 l e v e l  and shipped t o  t h e  m i l l  a t  Kemple 

Camp. During 1936 t o  1938 t h e  o r e  developed on t h e  290 l e v e l  was 

mined and shipped t o  t h e  Producers  M i l l ,  t h i s  o r e  r epo r t e2 ly  
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averaged 2.25 op t .  I n  1982, G.R. Haynes of Kingman, mined about 

30 t o n s  of average  2.0 o p t  o r e  from an open c u t .  Mr. Haynes 

r e t a i n s  a b r i e f c a s e  f u l l  o f  specimens from t h i s  a c t i v i t y .  

Gold Bug P a r t n e r s  Ltd. acqui red  t h e  p rope r ty  i n  1986. In  

1988 t h e  Gold Bug P a r t n e r s  s o r t e d  about 10 t o n s  of o r e  from t h e  

f i n g e r  r a i s e  i n  t h e  orebody t h e y  discovered and it ran  over 2.0 

o p t .  A f i v e  g a l l o n  bucket  f u l l  of  speciments from t h i s  r a i s e  was 

r e t a i n e d  f o r  examination.  

H i s t o r i c a l l y ,  t h e  mine h a s  produced high-grade o r e  from 

i s o l a t e d  s h o o t s  when a m i l l  was l o c a l l y  a v a i l a b l e .  Schrader 

r e p o r t s  t h a t  a t  t h e  time of h i s  v i s i t  some 15 s h a f t s  and open 

c u t s  e x i s t e d  on t h e  Gold Bug. From t h e  records ,  it g e n e r a l l y  

appea r s  s h a f t s  o r  s u r f a c e  c u t s  were dug o r  underground works were 

developed where promising looking  m a t e r i a l  was encountered and 

work progressed  a s  long a s  encouraging m a t e r i a l  was found. Also, 

from t h e  record ,  it is c l e a r  t h a t  o r e  p inches  o f f  l a t e r a l l y  and 

p a s s e s  i n t o  low-grade s u l f i d e s  a t  depth. 

The p r o p e r t y  l i e s  i n  t h e  e a s t e r n  f o o t h i l l s  of t h e  Black 
Mountains which a r e  composed of precambrian metamorphic rocks 

o v e r l a i n  by a t h i c k  sequence o f  t e r t i a r y  vo lcan ic s .  The Black 

Mountains are l o c a t e d  w i t h i n  t h e  Basin and Range t e c t o n i c  
p rov ince  and is one o f  many nor thwes t  t r e n d i n g  f a u l t  block 

mountain ranges  of t h e  Southwest .  

Country rock a t  t h e  Gold Bug is precambrian meta-sediments 

which have been t u r n e d  n e a r l y  v e r t i c a l  and in t ruded  by vo lcan ic  

( a n d e s i t e )  and g r a n o d i o r i t e  d i k e s .  Mineral ized q u a r t z  v e i n s  a r e  
a s s o c i a t e d  w i t h  t h e  d i k e s .  
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The a r e a  is q u i t e  s t r u c t u r a l l y  complex being ex t ens ive ly  
f r a c t u r e d  and f a u l t e d .  Major f a u l t s  t r e n d  n o r t h e a s t  p a r a l l e l i n g  
s c h i s t o s i t y  w h i l e  s u b o r d i n a t e  f a u l t s  t r e n d  nor thwest  t o  

east-west ,  t h e  la t te r  appear  t o  be  younger and sometimes con ta in  

pegmat i te  d ikes .  The o l d e s t  d i k e s  appear t o  b e  t h e  g r a n o d i o r i t e s  

from c r o s s - c u t t i n g  r e l a t i o n s h i p s ,  t h e  a n d e s i t e s  and pegmat i tes  

probably r e p r e s e n t  renewed a c t i v i t y  dur ing  t e r t i a r y  t i m e .  Q u a r t z  

v e i n s  a r e  known t o  c u t  dykes  of both  ages. 

The v e i n s  occur  i n  n e a r l y  v e r t i c a l  f a u l t  f i s s u r e s .  They a r e  

always a s s o c i a t e d  w i t h  t h e  d i k e s  and appear t o  f avo r  t h e  hanging 

wal l  of  t h e  a n d e s i t e .  The f a u l t  f i s s u r e s  a r e  l a r g e l y  occupied 

by b r e c c i a  w i t h  abundant s h e a r i n g  and some gouge. Ore shoots  

occur  i n  c l u s t e r s  and t e n d  t o  have a  g r e a t e r  v e r t i c a l  r a t h e r  t h a n  

h o r i z o n t a l  e x t e n t .  Concen t r a t i ons  of extremely r i c h  o r e  favor  

f a u l t  f l e x u r e s  and j u n c t i o n s .  

Primary m i n e r a l i z a t i o n  a s  evidenced by r e l i c t  boxwork 

s t r u c t u r e ,  s u r v i v i n g  s u l f i d e  s p e c i e s  and secondary minera l s ,  

appea r s  t o  be  p y r i t e  c h a l c o p y r i t e  and galena.  The oxidized 

p o r t i o n  of t h e  v e i n s  r anges  t o  300 f e e t  deep and c o n t a i n s  copper 

and l e a d  ca rbona te s ,  i r o n  and manganese oxides ,  vanad in i t e ,  

c e r a r g y r i t e  and n a t i v e  g o l d .  

Gold occurs  as mic roscop ic  and l a r g e r  f l a k e s  and p i e c e s  

occur ing  loose  i n  f r a c t u r e s ,  c r y s t a l l i n e  growths and 

e n c r u s t a t i o n s  i n  vugs  and boxworks and smal l  v e i n l e t s  i n  hard 

q u a r t z .  It i s  b e l i e v e d  t h e  ma jo r i t y  of  t h e  go ld  is secondary 

enrichment being d e p o s i t e d  by t h e  downward migra t ion  of s l i g h t l y  

a c i d  ra inwater  c a r r y i n g  t h e  meta l  i n  s o l u t i o n  du r ing  t h e  normal 

weather ing process .  



Gold Bug Mine Report  Page 6 

The Gold Bug P a r t n e r s  focused e x p l o r a t i o n  on t h e  a r e a  shown 

on t h e  a t t a c h e d  maps; i.e. t h e  v i c i n i t y  of s h a f t s  l ,2&3.  Map 1 

shows t h e  v e i n s  and sample r e s u l t s  from v e i n  m a t e r i a l ,  which 

should b e  used i n  c o n j u c t i o n  w i t h  map 3  which shows geology and 

s t r u c t u r e .  A d d i t i o n a l  samples were taken  from count ry  rock and 

wal l  rock t o  t h e  v e i n s  bu t  t h e  resul ts  were c o n s i s t e n t l y  bar ren  

and were n o t  p l o t t e d .  More d e t a i l e d  work was performed n o r t h  of 

t h e  s h a f t s  based on t h e  reasoning  t h a t  p rev ious  work had 

concent ra ted  sou th  o f  t h e  s h a f t s  and o r e  is t h i s  a r e a  h a s  

probably been mined o u t .  Two v e i n s  showed a  h igh  p r o b a b i l i t y  of  
con ta in ing  v i r g i n  o r e  s h o o t s ,  v e i n  1 emanating n o r t h e a s t  o f  s h a f t  

1 and v e i n  2 n o r t h e a s t  o f  s h a f t  2 .  

A shal low d r i l l i n g  program was undertaken t o  s y s t e m a t i c a l l y  

t e s t  t h e  v e i n s  a long  s t r ike .  Boles  were d r i l l e d  a t  c l o s e  

i n t e r v a l s  us ing  an  IR250 a i r  t r a c k  d r i l l .  Samples were c o l l e c t e d  

a t  f i v e  f o o t  i n t e r v a l s .  Bole l o c a t i o n s  and a s say  r e s u l t s  

( g r e a t e r  than  0.02opt) a r e  shown on map 2. Assaying was 

p r i m a r i l y  in tended t o  conf i rm t h e  e x i s t e n c e  o f  an o r e  v e i n  s i n c e  

d i l u t i o n  and c ross -contamina t ion  i n  an a i r  t r a c k  ho le  must be  

expected.  

Shallow d r i l l i n g  showed t h e  r i c h e s t  o r e  seam t o  be  v e i n  1. 

It con ta ined  c o n s i s t e n t l y  h igh  i n t e r c e p t s  when t h e  v e i n  was 

encountered p l u s  showed two d i s t i n c t l y  anomolous zones; one a t  

t h e  i n t e r s e c t i o n  o f  v e i n s  1 and AH51, i n  h o l e  AH51-1, and under 

t h e  1982 c u t ,  i n  h o l e s  AH 8,9&16. Consider ing t h e  p o s s i b i l i t y  

t h a t  t h i s  i n t e r s e c t i o n  and s t r u c t u r a l  f l e x u r e  could p rov ide  t h e  

l o c u s  f o r  widening of t h e  ve in ,  a  deep d r i l l i n g  program was 

i n i t i a t e d  i n  t h i s  l o c a t i o n .  Holes were d r i l l e d  us ing t h e  r eve r se  

c i r c u l a t i o n  method t o  minimize contaminat ion.  Hole l o c a t i o n s  (RC 

s z r i ~ s )  r r s  p l o t t e d  on map 3.  Supplemental maps 3 A  and 3 3  show 

c ros s - seck ioas ,  c r i t i c a l  l i t h o l o g y  and anomolous assays .  
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Deep d r i l l i n g  i n d i c a t e d  t h e  AH51 v e i n  is n o t  con t inuous  t o  

depth,  nor i s  t h e  f l e x u r e  a t  t h e  junct ion of t h e  v e i n s  

s i g n i f i c a n t .  More encouraging r e s u l t s  were ob ta ined  from 

i n t e r s e c t i o n s  w i t h  v e i n  1. A l l  h o l e s  i n t e r s e c t e d  t h e  v e i n  (except 

RC 102) i n d i c a t i n g  a g r e a t e r  t h a n  90% c o n t i n u i t y  t o  a depth a s  
g r e a t  a s  240 f e e t .  Bole RC 1 appears  t o  have i n t e r s e c t e d  t h e  

v e i n  beyond what was though t  t o  b e  t h e  f a u l t  t e rmina t ion  of vein  

1. Also, ho led  RC 4, 6, 101, 103 and 104 d e l i n e a t e d  a c i g a r  

shaped o r e  shoo t  e x i s t i n g  under t h e  1982 cu t .  

Also, s i x  r e v e r s e  c i r c u l a t i o n  d r i l l h o l e s  a long v e i n  2 a r e  

shown on map 3. Where encountered t h e  ve in  was low g rade  

t h e r e f o r e ,  no a d d i t i o n a l  r e s e r v e s  were genera ted  by t h e  RC 200 

s e r i e s  program. 

T h i s  l e a v e s  t h e  p r o p e r t y  w i th  t h r e e  p o t e n t i a l  o r e  sources  

which a r e ,  a s  y e t ,  s u b s t a n t i a l l y  unexplored. The a r e a  sou th  of 
t h e  s h a f t  which w a s  t h e  f o c u s  of p rev ious  mining and may conta in  

a d d i t i o n a l  o re .  The p e g m a t i t e  d i k e  where t h e  P D  series of a i r  

t r a c k  h o l e s  i n d i c a t e d  and anomoly. And o t h e r  v e i n  p o t e n t i a l  on 

t h e  p rope r ty ,  namely, t h e  Mariposa and Buena V i s t a  ve ins .  

Ena ineer ins  and Develournent: 

Given t h e  d i s c o v e r y  o f  a v i r g i n  o r e  shoot ,  t h e  c o n t i n u i t y  of 

t h e  v e i n  i n  t h e  v i c i n i t y  of t h e  shoot  and t h e  produc t ion  h i s t o r y  

of t h e  p rope r ty ,  an  eng inee r ing  s tudy  was undertaken.  I t ' s  

purpose was t o  de te rmine  t h e  mining method f o r  t h e  s t o p e  and t h e  

f e a s i b i l i t y  of  u t i l i z i n g  t h e  e x i s t i n g  s h a f t  and underground 

workings t o  minimize t h e  c o s t s  of d r i f t i n g  under t h e  o r e  shoot.  

The r e p o r t  i s  a t t a c h e d  a s  appendix A. 

The number 2 s h a f t  was mucked out  and re t imbered t o  t h e  240 

L*.;?: 2nd t h e  e x i s t i i l g  d r i f t  was r e h a b i l i t a t e d  i n  e a r l y  1987. 
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New d r i f t  was d r i v e n  t o  t h e  o r e  shoot  and i n  January 1988 t h e  

f i r s t  of  two r a i s e s  was d r i v e n  i n  o re .  A c r i b b e d  r a i s e  wi th  ore 

chu te  was i n s t a l l e d  f o r  25 f e e t  where t h e  o r e  pinched and was 
l o s t .  Two c a r s  of  h igh-grade o r e  were mined from t h i s  r a i s e  and 

from which e i g h t  ounces  o f  g o l d  were recovered.  T h i s  small 

sub -pa ra l l e l  o r  f a u l t e d  p i e c e  o f  t h e  shoot  was abandoned i n  favor 

of developing t h e  t a r g e t  o r e  shoot .  I t  is a v a i l a b l e  f o r  

e x t r a c t i o n .  

The t a r g e t e d  o r e  shoot  was opened i n  March 1988 and a  f inger  

r a i s e  was d r i v e n  t o  t h e  d r i l l h o l e  i n t e r s e c t i o n  (RC 4 )  a t  t h e  150 

l e v e l .  T h i s  r a i s e  i s  n o t  t imbered bu t  i s  open and shows obvious 

go ld  o re .  The ground i s  ho ld ing  and it appears  t h e  r e su ing  

method can b e  s u c c e s s f u l l y  used t o  e x t r a c t  t h e  ore .  The exposed 

o r e  ave rages  a  f o o t  i n  width.  See map 4 f o r  t h e  p l an  and cross- 

s e c t i o n  of t h e  workings on t h e  240 l e v e l .  

Concurrent  w i th  mine development, m e t a l l u r g i c a l  t e s t i n g  was 

performed on d r i l l  c u t t i n g s  and s u r f a c e  samples. Two i d e n t i c a l  

t e s t s  were performed by commercial o r e  t e s t i n g  s e r v i c e s .  Resu l t s  

were i n  agreement and i n d i c a t e d  t h a t  i n  excess  of 90% recovery 

could b e  expected by us ing  a g r a v i t y  c i r c u i t  fol lowed by an  

a g i t a t e d  cyanide l e a c h .  M i l l  requirements  and t e s t  r e s u l t s  a r e  

a t t a c h e d  i n  appendix B. 

A one ( p l u s )  t o n  pe r  hour,  semi-por table  m i l l  was cons t ruc ted  

and i n s t a l l e d  on t h e  p r o p e r t y .  Appendix C shows t h e  m i l l  

c i r c u i t r y .  The m i l l  i s  f u l l y  pe rmi t t ed  and ope ra t iona l .  

Approximately 60 t o n s  o f  development o r e  has  been processed 

by t h e  m i l l  with a  c a l c u l a t e d  recovery of 9 0 4 .  
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D r i l l h o l e  i n t e r c e p t s  and s u r f a c e  and underground exposures  
i n d i c a t e  t h e  o r e  shoot  c o n t a i n s  approximately  275 t o n s  of o r e  
c a l c u l a t e d  by t h e  fo l lowing  exe rc i se :  

240' deep X 20 '  long X 1' wide, d iv ided  by 14  cu f t / t  = 342 

t o n s ,  assume 20% vo id  space  l e a v e s  275 t ons .  

H i s t o r i c a l l y ,  t h e  o r e  h a s  averaged over 2  o p t  wi th  h ighe r  
g rade  pockets.  I n  a d d i t i o n ,  t h e  l i k e l i h o o d  of recover ing specimen 
grade  m a t e r i a l  should n o t  b e  overlooked.  

Furthermore, p r o f i t a b l e  m i l l  g r a d e  o r e  may be developed along 
s tope  margins and by t h e  d i scove ry  o f  a d d i t i o n a l  shoo t s  on 

e x i s t i n g  known v e i n  s t r u c t u r e s .  Oppor tun i ty  a l s o  e x i s t s  f o r  t h e  
development of  r e s e r v e s  on t h e  t h r e e  s u b s t a n t i a l l y  unexplored 
a r e a s  mentioned above. 

The Gold Bug P rope r ty  r e p r e s e n t s  a  unique oppor tun i ty  f o r  

acqu i r ing  an o p e r a t i o n a l  g o l d  p r o p e r t y  wi th  a  s u b s t a n t i a l  p o r t i o n  

of t h e  r i s k  e l imina t ed .  It h a s  a  p a r t i a l l y  d r i l l e d  ou t  r e s e r v e  
t h a t  i s  developed and ready f o r  immediate product ion.  

Respec t fu l ly  Submitted,  

Wm. Vanderwall 
Reg i s t e r ed  Geologis t  - S t a t e  of Arizona 
A4 8 
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APPENDIX A 

PROPOLED K I N I N G  METHOU AND COST SCHEDULE 
FOR THE GOLD BUG 240 STOPE 

Llone for: Ivy Minerale 
P.O. BOX 2532 
Boise, ID 63701 

By: Kevin Hanna 
May 11, 1987 



The narrow high grade na tu re  of t h e  ore  shoot  at  t h e  Gold Bug Mine, 

a s  de l inea ted  by previods d r i l l i n g ,  d i c t a t e s  t n a t  conventional  overhand 

s toping  with r e su ing  be u t i l i z e d  a s  a  means f o r  mining t h a t  ore.  

It i s  expected t h a t  t h e  value of  the  ore w i l l  more t h a n  o f f s e t  t h e  

high c o s t  of breaking waste f o r  resuing. 

A casefor  shrinkage s top ing  might be made i n  t h i s  ins tance ,  but  it 

is bel ieved t h a t  t h e  savings i n  mining c o s t s  w i l l  be o f f s e t  by losses  

due t o  : 

1. Ui lu t ion  from mixing ore  and waste. 
2. Addit ional  d i l u t i o n  of ore from caving  s tope  walls  during stope 

drawdown. The degree of j o in t ing  i n  t h e  Gold Bug w a l l  rock 
w i l l  most c e r t a i n l y  r e s u l t  i n  s tope  wall  caving,  chute hangups, 
t h e  need f o r  a d d i t i o n a l  b l a s t i n g  in hung up cnu tes ,  and con- 
t i nuous  timber r e p a i r .  

5. digher  m i l l i n g  cos t s .  
4. Greater  gold l o s s e s  i n  m i l l  t a i l i n g s .  

because of  t h i s  s i t u a t i o n ,  t h e  r e su ing  method should be u t i l i z e d  

in t h e  bold bug Kine. The accompanying d i a g r u s  i l l u s t r a t e  t h i s  method. 

N I N I N G  COSTS: 

Again, t h e  narrow width, high grade "pockety%ature of the  Go13 

Bug's ore  poses a  problem i n  e s t ima t ing  mining c o s t s  i n  t h a t  it is  not  

l i k e l y  that s top ing  w i l l  progress  on a  r o u t i n e  c y c l i c a l  chronology. 

I r r e g u l a r  s tope  l i m i t s  and h igh  grade zones t n a t  w i l l  r equ i r e  slow and 

c a r e f u l  mining w i l l  probably n o t  y i e l d  a  product ion l e v e l  in excess of 

2 tons  per  man-shift. The c o s t  e s t ima tes  f o r  t h e  s toping  phase of 

t h i s  p r o j e c t  have been formulated us ing  t h a t  f igu re .  I n i t i a l  c a p i t a l  

investment,. s h a f t  r e h a b i l i t a t i o n ,  c r o s s c u t t i n g  c o s t s  end mi l l i ng  c o s t s  

a r e  n o t  incorpora ted  i n t o  the  mining c o s t s  a r r i v e d  s: i n  t h i s  repor t .  







GOLU BUG MINE STOPING COSTS 

1. Labor and Materials 

Labor: 2 miners Zi $12.00/hr - $192.00/shift 
1 hoistman i3 &.OO/hr - 72.OO/shift 
1 nipper a 96.00/hr - 48.00/ehift 

&;12.00/shift X 1.5 (payroll burden) gives $468.00/shift 

say $475.00/shift 

Fuel: 30 gals/shift a 01.10/shift gives $jj.OO/shift 

say @5.00/shift 

~owder/~rimers: (assume - electric primers, detaprime boosters, 
ANFO Prills) 
20 prirnere/boosters/shift 2 $1.50 gives cp.OO/shift 
75 lbs. ANFO/shift 9 014.00/cut gives 0.10.50/ahift 

total $(10.50/shift 

say $k5.00/shift 

Miscellaneous materials: (nails, wire, ladder stock,etc.) 

say $j5.00/shift 

Maintenance: say 815.00/shift 

GRANU TOTAL: $605.0U/ahift say $650.00/shift 

2. Stope Preparation - Includes initial raise rounde, slab rounds, mucking, 
installation of sill timber seta,elide, laddsra, 
chutes and chute gates, tugger, air and water lines. 

5 shift8 a $650.00 gives $j250.00 say $>250.00/shift 



GOLO BUG MWE STOPING COSTS (cont 'd)  

j. Timber costs 

Material - roughsawn Oro_gan f i r  3A 1/320.00/unit 
1 uni t  equals 1000 board i t .  say $.jZ/bd f t  

Assume - 4 X 6 s t u l l  and post ra ise ,  5 foot se t s .  

Rrquirement3; 
3 - 6 ' ~  8' X 4' s t u l l a  - 48 bd f t  
6 - 4 ' ~  6" .i 4' posts - 48 
2  - 4"X 6U X 4' g i r t s  - 16 
2  - 4 " ~  6" X 2' g i r t s  - 8 
6 - l Y X  12'X 5' s ide  lagging - 40 
4 - 1 2  12"X 5' e l ide  - - 20 

190 f t  of back/> f t  per s e t  gives 38 s e t s  required 
38 se t s  X 160 bd f t  per s e t  gives 6840 bd f t  of timber required 
6840 bd P t  of timber X 0.32 gives $2188.80 f o r  timber 

say 82500.00 

4. Xiner productivity 

2  tons per man-shift (using 2  miners) yield 4 tons/shif t  
Expected tonnage from rr ise/s tope - 190'X 4 ' ~  20' gives 563 yds 

563 yds x 2 tons. p e r  yd gives 1125 tons 
1125 tons/ l  s n i f t  per 4 tons gives 281 s h i f t s  

say 280 s h i f t s  t o  mine out ore body 

5 .  GRAND TOTAL 

2b0 s h i f t s  X $650.~O/snift  gives $182,000 
s tope preparation 3,250 
timber costs  2,500 

9 187 750 

0187,750/11>5 tons (ha l f  ore, half waste) gives $16T.OO/ton 

or $334.00/ton ore 
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(;*I.L: EU(; X I N r  June  10, 1907 

ilecommendations f a r  a  m i l l  t o  t r e a t  o r e  from t h e  Cold Bug i l i n e  

An o r e  body h a s  been l o c a t e d  a t  t h e  C o l d  Bug Mine n e a r  Dolan S p r i n g s ,  

Arizona. A c o z p r e h e n s i v e  d r i l l i n g  and s&n?l ing program h a s  confirmed 

approxi lnate ly  500 tons  of  o r e  a t  j ounces  p e r  s h o r t  ton  o f  o r e  and poss- 

i b l y  J,OGG t o n s  a t  1/4  ounce p e r  ton .  

Development a t  t h e  mine is underway. An o l d  s h a f t  h a s  been renovated 

a n d  a  headframe and h o i s t  have  been i n s t a l l e d .  G r i f t s  a r e  b e i n g  extended 

u n d e r ~ r o u n d  t o  i n t e r c e p t  t n e  h i g h  g r a d e  o r e .  P r o d u c t i o n  of o r e  from t h e  

mine is  expec ted  as soon as t h e  o r e  body is reached.  

I t  i s  recommended t h a t  a small p o r t a b l e  m i l l  be d e s i g n e d ,  c o n s t r u c t e d  

and p u t  i n t o  o p e r a t i o n  t o  t r e a t  24 t o n s  of o r e  p e r  day.  I t  would be of 

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

low. Also b e i n g  o f  p o r t a b l e  d e s i g n  i t  cou ld  be e a s i l y  moved f o r  u s e  a t  

o t h e r  mine s i t e s .  c o n s i d e r a t i o n  h a s  been g i v e n  t o  s e l l i n g  t h e  o r e  o r  

h a v i n g  i r .  custom t r e a t e d  a t  some p l a n t ,  b u t  c o s t  o f  t r a n s p o r t i n g  t h e  o r e  

l o n g  d i s t a n c e s  would be p r o h i b i t i v e .  

P r e l i m i n a r y  l a b o r a t o r y  o r e  t e s t s  i n d i c a t e  t h a t  t h e  o r e  is amenable 

t o  c o n v e n t i o n a l  methods of  & ~ a v i t y  c o n c e n t r a t i o n  and cyan ide  l e a c h i n g .  

A r e p r e s e n t a t i v e  sample o f  Cold Bug o r e  we igh ing  a b o u t  100 pounds was 

s e n t  t o  I r o n  King  Assay I n c .  n e a r  P r e s c o t t ,  Ar izona f o r  l a b o r a t o r y  t e s t s .  

L a t e r  a j pound s p l i t  o f  t h e  sample  w a s  s e n t  t o  Wayne Yanhanen, T e s t  

E n g i n e e r  a t  Homestake ,Xining Co. t o  check some of t h e  d a t a  from I r o n  King. 



' rest  r e s u l t s  from t h e  I r o n  King l a b o r a t o r y  i n  some c a s e s  were rlues- 

t i o n a b l e  because  of t h e i r  i n e x p e r i e n c e  i n  t h e  t e s t i n g  of g o l d  o r e s .  We had 

d e c i d e d  t o  u s e  I r o n  King because  of t h e i r  ve ry  low f e e s ,  and w e  f e l t  t h a t  

w i t h  s p e c i f i c  i n s t r u c t i o n s  and c l o s e  s u p e r v i s i o n  we would g e t  t h e  r e q u i r e d  

i n f o r m a t i o n .  A s  i t  t u r n e d  o u t  we d i d  g e t  u s e f u l  informzition a t  a low c o s t .  

I t  is recommended however, t h a t  f u r t h e r  l a b o r a t o r y t e s t s  be conducted t o  

d e t e r m i n e  t h e  e f f e c t  of v e r y  f i n e  g r i n d i n g  on recovery  of gold.  Also 

l a b o r a t o r y  t e s t s  s h o u l d  be conducted t o  de te rmine  cyanide l e a c h  t i m e s ,  

c y a n i d e  c o n c e n t r a t i o n s ,  and consumption of cyan ide  and l ime. 

Prom t h e  t e s t  d a t a  which we have ,  t h e  f o l l o w i n g  h a s  been e s t a b l i s h e d :  

1 .  Ore g r a d e  o f  300 t o n s  t o  be a b o u t  3 ounces  p e r  ton. 

2. Ore g r i n d a b i l i t y  a p p e a r s  t o  be reasonab le .  No g r i n d a b i l i t y  index  

h a s  been e s t a b l i s h e d  b u t  l a b o r a t o r y  g r i n d s  were no problem. 

3 .  Recovery o f  g o l d  i n  t h e  m i l l  shou ld  be above 9@4. 

Recovery by g r a v i t y  s e p a r a t i o n  is expec ted  t o  be 45-5@. 

Recovery by c y a n i d e  l e a c h  is expec ted  t o  be 45-5a. 

4. The o r e  s h o u l d  be ground t o  a t  l e a s t  200 mesh. Labora to ry  

g r i n d  t e s t s  would t e l l  how f i n e  t o  g r i n d .  

5.  S i n g l e  stage c r u s h i n g  would be  p r e f e r r e d .  

6. F r e e  g o l d  cou ld  be r e c o v e r e d  ahead of t h e  b a l l m i l l .  

7.  he ore be ground t o  t h e  d e s i r e d  s i z e  i n  a b a l l m i l l .  

6. F r e e  g o l d  f o l l o w i n g  g r i n d i n g  could  be recovered  by g r a v i t y  

c o n c e n t r a t e  t a b l e .  

9. c o l d  can be r e c o v e r e d  from t h e  s l i m e s  by cyanide l e a c h i n g .  



Ore would be h o i s t e d  from t h e  mine and dumped i n t o  a t r u c k  which 

vould h a u l  a s h o r t  d i s t a n c e  t o  be dumped i n t o  a  c r u s h e r  feed  hopper.  

From t h e  hopper  i t  would be  f e d  i n t o  a j a w  c r u s h e r .  kn 8x10 j a w  c r u s h e r  

is a v a i l a b l e  a t  t h e  Roadside Mine n e a r  Bul lhead C i t y  a t  a r e a s o n a b l e  

Pr ice .  C r u s h e r  d i s c h a r g e  at minus 518 i n c h  would be conveyed t o  a 10 ton  

surge  bin.  From the  s u r g e  b i n  t h e  o r e  would be f e d  by a  mechanical  f e e d e r  

to a s l u i c e  box type  of g o l d  t r a p  where i t  would be  s l u r r i e d  w i t h  w a t e r  

ahead of t h e  b a l l m i l l .  The bottom o f  t h e  t r a p  would be l i n e d  w i t h  some 

type of b l a n k e t  o r  a.r , tro t u r f  f o r  r ecovery  of c o a r s e  go ld  ahead o f  Ginding.  

I n  t h e  S a l l m i l l  c l ' a s a i f i e r  c i r c u i t  t h e  o r e  would be ground t o  t h e  d e s i r e d  

f i n a l  g r i n d ,  which w i l l  p r o b a b l y  be minus 200 mesh. A 4x5 b a l l m i l l  h a s  

been a c q u i r e d  by N r .  I v y  and a d r a g  c l a s s i f i e r  owned by Nr. Ha)nes would 

be used. There  would be a g o l d  o r  amalgam t r a p  between t h e  b a l l m i l l  and 

t h e  c l a s s i f i e r  t o  r e c o v e r  f r e e  g o l d  l i b e r a t e d  i n  t h e  b a l l m i l l .  C l a s s i f i e r  

slimes would f low by g r a v i t y  t o  a W i l f l e y  s t a n d a r d  s i z e  g r a v i t y  concen t -  

r a t i n g  t a b l e .  One h a s  been purchased  by :Yr. C'andervall i n  S a l t  Lake C i t y .  

C o n c e n t r a t e s  from t h e  t a b l e  a l o n g  w i t h  t h a t  from t h e  g o l d  t r a p s  which should 

be a b o u t  5% g o l d  would be  upgraded by aqa1,amation o r  l e a c h  b e f o r e  b e i n g  

s o l d .  T a b l e  m i d d l i n g s  would be r e c i r c u l a t e d  t o  t h e  b a l l m i l l  c l a s s i f i e r  

c i r c u i t .  Table t a i l i n g s  would go t o  a t a i l i n g s  d i s p o s a l  pond f o r  s t o r a g e  

ahead  o f  a  Carbon-in-Leach P l a n t  t o  be b u i l t  and p u t  i n t o  o p e r a t i o n  a t  a 

l a t e r  d a t e .  A permi t  t o  o p e r a t e  a l e a c h  p l a n t  must be o b t a i n e d  from t h e  

S t a t e  o f  Ar izona  b e f o r e  i t  can  be o p e m t e d .  



(;old a u ~  O r e  May 11,  1987 

CJmpdrison of  t e s t  data from I ron   kin^ and Uanhanen. 

I r o n  King h'aanhanen 

Head OZ/ Lon 4 . 5 P  ( A V ~  of 4 )  5.793 !avg Of 4 )  

Amalgamation t o  
de te rmine  f r e e  &old 

Time of  c o n t a c t  2.0 hou r s  8 .0  hou r s  

Lime o r  c a u s t i c  17-20 :bs/ton None 

Amalgamation ta i ls  oz/'r 2.025 

Cold r ecove ry  4 2 . 7  Y. . .. 46.b1% 

Grind 8W n i n u s  200 mesh 10% minus 00 mesh 

Cyanide Leach 
Head 0z / ton  

Residue 0z / t on  
4 8  hour  c o n t a c t  0 .154  
72 hou r  c o n t a c t  

NaCN 
S t a r t  
F i n i s h  

Cao 
S t a r t  
F i n i s h  

PH 
F i n i s h  12.57 

Cold r ecove ry  
Grind 8% minus 100 mesh - 100% minus 300 mesh 

8% minus 200 mesh 









APPENDIX C 

GOLD BUG NINE 

PROCESS PLOW SHEET 

ORE HOPPER 

1 
CONVEYOR 

1 
JAW CRUSHER 

1 
CONVEYOR 

1 
F I N E  ORE BIN 

t 
B I N  FEEDER 

4 
GOLD TRAP + 

BALL MILL 

I. GOLD TRAP 

DRAG C L A S S I F I E R  

SLIME , I t 
-200 M e s h  r 

GRAVITY CONCENTRATE TABLE 

CONCEKPRATE r TAILINGS MIDDLINGS + 
TRASH SCREEN ( 2 0  Mesh) 

I 
UNDERSIZE )I TRASH & T?AW OYERSIZE 

SODIUM CYANIDE 2 lblton 
COHPRESSED A I R  

. J. 
, . . 

SLURRY CARBON I N  LEACH T A I L I N G S  

CARBON 
LEACH 
TANKS TAILINGS DISPOSAL POND 

CARBON 

SCREEN (20 Flssh) = --=I 
UNDERSIZE GOLD L O M ~  CARBON 










