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1N"RODWCTION 

Product ion   da ta  and various  geological  measurements  have  been  compiled 
and  tabulated  for   gold-quartz   veins  of the  Zeballos  mining camp, Van- 
couve r   I s l and ,   Br i t i sh  Columbia. A p r e l i m i n a r y   q u a l i t a t i v e   e v a l u a t i o n  of 
some of t hese   da t a   i nd ica t e   t ha t :  ( 1 )  mined tonnage i!; an acceptab le  
r e l a t i v e   v a l u e   e s t i m a t o r ,  ( 2 )  on average ,   l a rge   depos i t s  are lower  grade 

grade  i s  r e l a t ed   sys t ema t i ca l ly   t o   bu lk   su lph ide   con ten t   a s   i nd ica t ed  by 
than   smal l   depos i t s ,  ( 3 )  gold   and   s i lver  are h igh ly   co r re l a t ed ,  (4:l gold 

average combined lead  plus   copper ,  and ( 5 )  an  important   systematic  

c o n t a c t  of  the  Zeballos  stock. A q u a n t i t a t i v e   e v a l u a t i o n  of   these  data  
r e l a t i o n  ex is t s  between  gold  content  of a d e p o s i t  and d i s t a n c e  from the 

is i n  progress .  

Zeballos  mining camp is on the  west c o a s t  of  Vancouver I s land   about  320 
kilometres   northwest  of V i c t o r i a ,   B r i t i s h  Columbia.  Access is v i a  an 
a l l -weather   road  between  the  set t lements  of Zeballos ( 5  ki lomet res   south  
of  the  mining camp)  and  Nimpkish. The surrounding  count.ryside is moun- 

metres; it experiences  mild  winters  and h i g h   r a i n f a l l .  
t a inous  and rugged  with  elevations from near   sea   l eve l   to   about  1 30L 

The f i r s t  gold-quartz  vein  staked i n  the area was the  Tagore in 1924 

Lode production  began i n  1934 and reached a peak i n  1937 t o  1943. By 
a l though   l imi t ed   quan t i t i e s  of placer   gold had  been  mined previously.  

1948 most production had ceased. Two d e p o s i t s ,   P r i v a t e e r  and Spud 
valley,  have  produced 473  082 of the 651  797 tonnes  of  ore mined i n  t he  
camp. 

Recorded  metal  production to d a t e   t o t a l s  9 465  244 grams  of go1.d and 
4 119 118 grams  of s i l v e r ,   a s  well as minor  amounts of copper  and  lead 
from a t o t a l  of 651  797 metric tonnes of o re  mined. This  tonnage 

about  10 t o  30 centimetres wide.  Average  mined grades   for   the  cam,ps a r e  
i n c l u d e s   t h e   s u b s t a n t i a l  d i l u t i o n   r e s u l t i n g  from  mining  veins commonly 

ma te r i a l   con ta ined   a s  much a s  30 t o  150 grams  gold  per  tonne. 
1 5  grams gold  per  tonne and 6 . 5  grams s i l v e r  per tonng? although  vein 

Our eva lua t ion  of  Zeballos camp is o r i en ted  toward a q u a n t i t a t i v e  
resource  assessment following  the  approach of S i n c l a i r  ( 1 9 7 9 ) ,  Goldsmith, 
et dl. ( i n  p repa ra t ion ) ,  and Orr and S i n c l a i r  (1971)  . The study is 
d i v i d e d   i n t o  two pa r t s :  ( 1 )  development  of a q u a n t i t a t i v e   d a t a   f i l e ,  and 
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MINED TONNAGE (tonne) 

F l y r e  102 Average gold   grade  per   tonne  mlned  (graf f i   per  tonne) versus  mlned 
tonnes, &baI los  rnlnlng  cam.  lhree  deposlts w l t h  tonnages of 2, 
1, and I and corresponding  gold   grades of  70, 156, and 156 grans 

p e r   t o n n e   a r e  n o t  Included I n  the p l o t .  

0 

t 

~ i g ~ r e  103. P lo t  of precious  metal  contents  versus  mined tonnes, h b a l l o s   m l n l n g  
cam.  Gold  contents  are shown wlth c l r c l e s  and s l i v e r   c o n t e n t s  by 
t r i a n g l e s .  
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d a t a   f i l e  and p resen t s  some of  our i n i t i a l   r e s u l t s  stemming f:rom a 
( 2 )  eva lua t ion   o f   quan t i t a t ive   da t a .   ?h i s   r epor t   desc r ibes   t he   de t . a i l ed  

pre l iminary   eva lua t ion   of   the   f i l e .  

GEOLOGY OY Z E a A u o s  CAW 

General  geology  of t h e  a rea  i n  and  around  Zeballos camp is shown on 
Figure 101. The a rea  i s  under la in  by an   essent ia l ly   monocl ina l   sequence  
of  Kesozoic  volcanic  and  sedimentary  rocks  cut by J u r a s s i c  and W r t i a r y  
i n t r u s i o n s .  The Iawer J u r a s s i c  Bonanza soup is a typ: ical   i s land  arc  

underlain  conformably by l imestones  of  the  platsino  Formation  and 
s e q u e n c e   o f   l a r g e l y   b a s a l t i c   t o   r h y o l i t i c   v o l c a n i c   r o c k s .  This u n i t  i s  

t h o l e i i t i c   b a s a l t s  of the Upper T r i a s s i c  Karmutsen Group. A l l  these  

d i o r i t i c  and   g ranod io r i t i c  i n  composition. The Zebal los   s tock,   with i t s  
r o c k s   a r e   c u t  by J u r a s s i c   p l u t o n s  o f   t h e   I s l a n d   i n t r u s i o n s ,   l ~ i n l y  

spa t i a l ly   r e l a t ed   go ld -qua r t z   ve ins ,  is a q u a r t z   d i o r i t x   p h a s e  of t he  
Catface  intrusions  of  Eocene age. 

A QUANTITATIVE DATA BASE 

We have   es tab l i shed  a q u a n t i t a t i v e   d a t a   b a s e   r e l a t i n g   t o   m i n e r a l   d e p o s i t s  
and  occurrences i n  Zeballos camp  by r e f e r e n c e   t o  'two sources  of 
information:  a r e p o r t  and map by Stevenson (1950), ,and the  MINFILE 
computer f i l e  of minera l   depos i t s  i n  B r i t i s h  Columbia.  In a d d i t i o n   t o  
n u m e r i c a l   d a t a   r e l a t i n g   t o   g r a d e s  and  tonnage mined and/or  milled, we 
have made a  number  of other  measurements of  a geo log ica l   na tu re  from 

These   da t a   a r e  summarized i n  Tables 1 t o  5 ,  where d e p o s i t s   a r e   l i s t e d  i n  
Stevenson 's  (1950) map, as   wel l   as   coding  mineralogical   information.  

o rde r  of  decreasing  tonnage  mined. The t ab le s   a r e   s e l f - exp lana to ry   bu t  
some comments on t h e  na tu re  and q u a l i t y  of data   are   warranted.  

Mined tonnage refers t o  ore brought to su r face  and :subject  tc hand 
s o r t i n g   p r i o r  to mi l l i ng .  Quoted grade  values   refer  to mined  tonna.ge. 

e a c h   o r i e n t a t i o n  may represent   severa l   ve ins .   In   genera l ,   an   e f for t  was 
The t w o  most p roduc t ive   ve in   o r i en ta t ions   a r e  shown for   each   depos i t ;  

made to record mean d i r e c t i o n s  of undulatory  surfaces .  

Ve in  width  recorded i n  Table 3 a p p l i e s   t o   t h e  most  productive  segment  of 
a vein;  thus,  is a s u b j e c t i v e   v a r i a b l e  of  uncertain  value.  The term 
' shee ted   zone '   r e f e r s   t o  I . . .  jo in ts   spaced  2 t o  8 i nches   apa r t  and 
(wh ich )   con ta in   e i the r  gouge o r   qua r t z - su lph ide   s t r i nge r s  an e igh th  of  an 
inch  to   an  inch  wide '   (Stevenson,  1950).  %ns iona l   f ea tu re s   i nc lude   gash  
ve ins  and comb qua r t z .   Assoc ia t ed   r ep lacemen t / a l t e r a t ion   ca t egory   r e fe r s  
t o   f e a t u r e s   o b s e r v e d  i n  a ve in   o r   ad j acen t   wa l l rock   such   a s   s i l i c i f i -  
cat ion  or   oxidat ion.   In   general ,   such  data  are spa r se  i n  a v a i l a b l e  
l i t e r a t u r e .  
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F l p l r e  104. Average gold  grade  (gram  per  tonne) 
versus  average s l l v e r  grade (grams 
per  tonne)  for  gol&quartr  velns, 
Zeballos rnlnlng  cam. 
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F i g r e  105. Average gold  grade  (gram  per  tonne) 
versus  cmblned  lead  plus copper  (per 
cent)  for  gole-quartz  velns.  Zeballos 
mlnlng  caw.  Ceposlt 17 (Cordova) Is 
Included I n  t h l s   p l o t .  
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Distances of v a r i o u s   d e p o s i t s  from the   con tac t  of the  Zeballos  stock  were 
measured  from  Stevenson's  (1950)  geologiCa1 map of t he  camp (st2e Fig.  
1 0 1 ) .  In a f e w  c a s e s   t h e   c o n t a c t  had to   he  extended  across   dr i f t - [ !overed 
a r e a s  i n  o r d e r   t o   o b t a i n   d i s t a n c e  measurements. 

PRELIMINARY  EVALUATION OF 2EBALU)s DATA BASE 

and  tonnage  information. C o m p l e t e   p r o d u c t i o n   s t a t i s t i c s   e x i s t  fo r   on ly  
The re   a r e  many blanks i n  Tables 1 t o  5 ,  p a r t i c u l a r l y   a s   r e g a r d s  to   g rade  

n ine  of 18 deposits  with  recorded  production.  Consequently,  it will be 
d i f f i c u l t ,   i f   n o t   i m p o s s i b l e ,   t o   a p p l y  some of the  techniques  of  evalu- 
a t i o n  recommended by S i n c l a i r  ( 1979) for   vein camps. 

Ins tead ,  we have  chosen t o  examine  various  plots as a '5as i s   for  a sub- 
j ec t ive   p re l imina ry   eva lua t ion  of  the  data.  Some of these  graphs  appear 
t o   e s t a b l i s h   i m p o r t a n t   r e l a t i o n s   c o n c e r n i n g   d e p o s i t   1 o c a t j . o n   o r  
a t t r i b u t e s .   F i g u r e  102 is  a graph of average  gold  grades  versus mined 
tonnages. A s i z e  of  about 2 000 t o n n e s   c l e a r l y   d i v i d e s   t h e   d e p o s i t s   i n t o  
tw s i z e   c a t e g o r i e s   w i t h   d i f f e r e n t  mean g r a d e   c h a r a c t e r i s t i c s .  The high 
tonnage  category  has a lower  grand  average  grade  and less d i spe r s ion  of 
average  grades  than  the low tonnage  category. Some of t h i s   d i f f e r e n c e  
may be the result  of selective mining  and/or hand s o r t i n g .  

Prec ious   meta l   conten ts   (go ld  and s i l v e r )  are p lo t ted   versus   p roduct ion  

duct ion  has   been  reported,   both  gold  and  s i lver   metal   contents   increase 
(mined  tonnage) on Figure 103. This graph  demonstrates   that  where  pro- 

sys temat ica l ly   wi th   an   increase  i n  size;   consequently,   production  tonnage 
i s  an  acceptable   s ingle   measure  of   re la t ive  value  of   vein  deposi ts  i n  t h e  
Zeballos camp (see S i n c l a i r ,  1979). 

Figure  104 is a p lo t   o f   average   go ld   g rade   versus   average   s i lver   g rade  
and  demonstrates:  ( 1 )  t h e   c o n s i s t e n t l y  lower  grade i n  s i l v e r  compared 
w i t h  gold,  and ( 2 )  the   pos i t ive   cor re la t ion   be tween :tog gold .and log 
s i l v e r .   T h i s   c o r r e l a t i o n  may be p a r t l y   a r t i f i c i a l ;   a s   i n d i c a t e d   e a r l i e r ,  
some of t he  h igh   grades   for  small depos i t s  may be  the  re :gul t  of s e l e c t i v e  
upgrading   of   o re .   This   poss ib i l i ty  is suggested by the  two c l u s t e r s  of 
p o i n t s  on F igure   104;   such   pa t te rns   represent   dubious   cor re la t ions .  Even 
i f   t h i s   e x p l a n a t i o n  i s  c o r r e c t ,  i t  appea r s   t ha t  a r easonab le   co r re l a t ion  
e x i s t s  between  gold  and  si lver  as  demonstrated by the  f ive  major 
producers  i n  t he  camp. 

Figure  105  where  there i s  a suggest ion of  a r e g u l a r   r e h t i o n  between  the 
Average  gold  grade  of  tonnes mined is  p l o t t e d   a g a i n s t  co.pper p lus   l ead  on 

a l so   h igh .   l he   r e l a t ion   does   no t   appea r   t o   be   l i nea r  on the   l og - log   p lo t  
two. In  general ,   precious  metal   grade is higher  if copper   plus   lead i s  

sugges t ing   t ha t   t he   e f f ec t  is not  due s o l e l y  to hand s o r t i n g  of ore .  

Figure 106 is  a p l o t  of d e p o s i t   r e l a t i v e   v a l u e   ( t o t a l  grams  of  gold  per 
d e p o s i t )   v e r s u s   d i s t a n c e  from the  contact of the   Zebal los   s tock.  The 
graph shows  a remarkably c o n s i s t e n t   p a t t e r n   b o t h  i n  the  Zeballos  stock 



and in   the   count ry   rock .  The f ive   p r inc ipa l   p roduce r s  are loca l i zed  
wi th in  500 metres of the c o n t a c t  and smal le r   p roducers   a re  more  removed 
f rom  the   con tac t   i n  a s u r p r i s i n g l y   r e g u l a r  pattern. lbese t rends  can be 
approximated by the   fo l lowing   l i nea r   equa t ion :  

Within Wallrock: l og (To ta1  gold)  = 0.0025D + 6.778 
Within Stock: log(Tota1 gold)  = -0.0029D + 6.778 

where  gold is i n  grams, D is a p o s i t i v e   d i s t a n c e   i n t o   t h e   s t o c k  or a 
n e g a t i v e   d i s t a n c e  i n t o  the  wallrock  measured i n  metres. lhese equat ions  
provide  a means  of contouring  expected  gold  content   of   deposi ts   remaining 
t o  be discovered.  As such   they   ou t l ine  a zone  about  the  contact  of  the 
Zeba l los   s tock   t ha t   has   h igh   po ten t i a l   fo r   r e l a t ive ly   l a rge  new gold- 
q u a r t z  v e i n s .  The expec ted   t a rge t  i n  this zone  can  be  estimated  from 

about  10 to 20 grams  gold  per  tonne. A median d e p o s i t   w u l d   c o n t a i n  
Figure  102  to   have a p o t e n t i a l  of 25 000 t o  250 000 tonnes  of  ore  grading 

gold  i n  t h i s  median deposit ,   assuming a p r i c e  of  Canadian d o l l a r s  450 per 
about  75 000 '  tonnes  grading  12  grams  gold per tonne. lhe gross   value  of  

ounce, is about  $12 000 000. 

0 

0 

DISTANCE FROM CONTACT(m.1 

Figure 106. Total go ld   content   (g rams)   versus   d is tance   o f   go ldquar tz   ve ins   f rom  contac t  

a r e   w l t h l n   t h e   s t o c k ;   n e g a t l v e   d l s t a n c e s   a r e   w l t h l n   c o u n t r y   r o c k .   b p o s l t s  
o f   Zeba l los  sto& (2.S.) w i t h   p r e T e r t l a r y   r o c k s  (P.T.R.). Posltlve dls tances  

a r e  open c i r c l e s .  
g r e a t e r   t h a n  2000 mined   tonnes   a re   c losed   c l rc les ,   smal le r   depos l ts   a re  
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TABLE 1 

LISTING OF XINEIU',  DEPOSIT DATA F I L E  FOR 
ZEBALLOS XINING C W ?  - GENERAL INFORWTION 

YEARS  OF 

NUMBER 
DEPOSIT DEPOSIT  LOCATION  MINFILE  REF.  PRODUCTIOE; 

NAME  UTMN  UTME ( 19-) 
ELEVATION 

2 SPUD VALLEY 
1 PRIVATEER  43400  56600  092L/008  34-53.75 

42400  58000  092L/012 
750 229 

36.39-42.51  2000 610 

(FEET) (METRES) 

3 MOUNT ZEBALLOS  42000  57000 092Lj012 39:42,44' 
4 CENTRAL  ZEBALLOS  44800  58700  092L/018 

2000 610 
38-42.46.C?  1500  457 

5 PRIDENT 43500  56900  092Lj009 41-43,47,48 1500  457 
6 C.D. 43300  58100  092L/015  38-41 
7 HOMEWARD 

1400  427 

8 VAN  ISLE 
42700 60400 092t/019 41,42 2000  610 
43100 55400 092L/038 40 600 183 

9 WHITE STAR 43200 57100 092L/010 35-42.52.57 1500  457 

. .  

10 ZEBALLOS  PACIFIC  42900  57500  092Lj01 1 
1 1  GOLDEN  PORTAL 

34 
40900  55200  092L/005 40 

12 BEANO  40600  56300  092E/002 48,49 

. .  
1500 457 
750 229 

2500 762 
13  I.X.L. 43400 57300 2000  610 
14 RIMY 43300 58700 092L/016 38 2500  762 
15 TAGORE 41100 54300 092L/006 30,32,39 
16 BARNACLE 46700 55300 092L/029 

400 122 

17 CORDOVA  45800  55500  092L/027  39  2000  610 
2400  732 

18 KING  MIDAS  47700  58000  092Lj020  40 
19 ANSWER 
20 BRITANNIA  41900  58300  092L/013 

40400  54600  092E/023 

21  BIG STAR 
22 MONITOR 

42300  59300  092Lj017 

23  NORTH  FORK  EXPL.  48800  57800 092L/021 
42600  57300 

25 BODEN 
24  GOLD SPRING 

44300 54400  092L/022 
47600  57300 

26  MAQUINNA 44800 55300 092Lj023 
27  OMEGA 45500 54600 092L/024 
28  PANDORA 45300 55700 092L/026 
29  LUCKY  STRIKE 47300 54500 092Lj030 
30  FRIEND 39200 57800 092E/003 
31 P.ROSPERITY 41 400 55500  092Lj007 
32 PEERLESS 
33 F.L./RIDGE 

45300 5 4 2 0 0  092L/025 
46200 55000  092L/028 

34 CHURCH1 LL 47400 55800  092L/031 
35 CAVALIER  47100 55800 092LjO32 

500 152 
350 107 
1900 579 
2500 762 
1500 457 

1750 533 
750 229 

1200 366 

1400 427 
600 183 

a50 259 
3750 1143 
2500 762 
1000 305 

2600 793 
1900 579 

2250 6 8 6  
2500 762 

NOTE: 1 .  DEPOSITS 1 TO 5  REFERRED TO AS MAJOR  PRODUCERS. 
DEPOSITS 6 TO 18 REFERRED TO AS MINOR  PRODUCERS. 
DEPOSITS 19 TO. 35  REFERRED TO AS PROSPECTS. 

VARIABLE/ATTRIBUTE. 

OR PROSPECTS. THE CHURCHILL  PROPERTY  ALSO  COVERS  MAGNETITE 

2. BLANKS  INDICATE  NO  AVAILABLE DATA,  OR NON-APPLICABLE 

3. DEPOSITS 1 TO 30 & 34  ARE  GOLD-QUARTZ  VEIN  PAST E'RODUCERS 

REPLACEMENT  MINERALIZATION. THE BEANO  PROPERTY  AIS0  COVERS 
SKARN-TYPE  MINERALIZATION. THE PROSPERITY PR0PER:IY SHOWS 
NO SIGN  OF  MINERALIZATION AT ALL, BUT  IS INCLUDE11  FOR THE 

MENT DEPOSITS, AGAIN  INCLUDED  FOR SAKE OF  COMPLE?ENESS. 
SAKE OF COMPLETENESS.  DEPOSITS 33 & 34  ARE  MAGNE?ITE REPLACE- 
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T.4BLE 2 

LISTING OF MINERAL  DEPOSIT DATA F I L E  FOR 
ZEBALLOS MINING C & V  - PRODUCTION DATA 

DEP  (TONNES ) 
PRODUCTION 

NO MINED  MILLED 
1 282328  146798 
2 190754  95876 
3 
4 
5 

7 
6 

8 

10 
9 

1 1  
12 
1 3  
14 
15  
16 
17 
18 

20 
19 

21 

23  
22 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35  

74268  51540 
52596  37789 
21  585 ~~~ 

5645  405 
3586  1375 
3044 
1293 

TOTAL  METAL 
(GRAMS ) 

Au Ag 
5301289 2160196 
1682859 575219 
946589 444399 
636773  432238 

~~~ ~ ~~. 

433440 239812  
143074 44322 

46374 108705 

220987 92531 
35929 16470 

CONTENT 
(KILOGRAMS) 

4063 10093 
Cu Pb 

9195 8 0 9 3  
2408 12726 
7370 71140 

470 2982 
318 347 

1563 17144 

(Gr,Kg/TONNE MINED) 
GRADE 

18.7  7 .7   .01  .04 
Au Ag Cu Pb 

8 . 8   3 . 0   . 0 5  
1 2 . 7  6 .0  . 0 3   . 1 7  

.04 

20.1 1 1 . 1  
1 2 . 1   8 . 2   . I 4   1 . 3 5  

2 5 . 3   7 . 9  
1 2 . 9   3 0 . 3  

. 0 8   . 5 3  

.09 .IO 
11.8 5 . 4  

171 .0   71 .6  1 . 2 1  1 3 . 2 5  
393  I 1  174  28.0 

22 
21  3297 

373  
1400 

156 4 1  39  17.0  7 .1   2 .00  1 .77 

20 
33   157 .0  6 6 . 7  1.57 

17 
1 4  

2 
1 

1369 
1 2 4 5   2 0 2 2  

1 5 8 6   8 0 . 5   9 3 . 3  
23  20  8 9 . 0  1 4 4 . 4  1 . 6 4  1 . 4 3  

140 
156  31 0 4 1 5 6 . 0   3 1 . 0  

70 .0  
4 . 0 0  

1 156 31 IO 156.0 31 .0  1 0 . 0 0  
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TABLE 3 

LISTING OF XINEIWL  DEPOSITS DATA F I L E  FOR 
ZEBALLOS M I N I N G  CAW - GEOLOGICAL FEATURES O F  HOST RO(:K 

DEP 
NO Tg 

.1 

HOST  ROCK  TYPE 

2 
1 

3 
4 
5 
6 

8 
7 

1 0  
9 

1 1  

13  
12 

14 
15  
16 
17 
I 8  

20  
19 

21 
22  
23 
24  
25  
26  
27 
28  
29  
3 0  
31 
32 
33 
34 
35  

2 

0 
3 

3 
3 
3 

0 
3 

3 

0 
3 

0 
3 
3 
0 
0 
0 
0 
0 
3 
3 

0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(I) (C) 
Jg 1JB 1JB uTrQ  muTrK STRIKE  DIP D/DRN DYKES 

HOST ROCK 

0 0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

2 
0 

3 
0 
0 
0 
0 
0 
0 
0 
0 
3 
2 
3 
0 
0 
0 
0 
0 
3 
3 

3 

3 
1 

0 
2 
0 
0 
3 
0 
0 
3 

0 
3 

0 
3 
3 
0 
0 
3 
1 
0 

0 
0 

0 
3 
3 
3 
0 
0 

3 
3 

3 
3 
0 
0 

2 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
2 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
3 
2 
0 
0 
0 
0 

0 
0 
3 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
3 

3 

0 0 1 0  
0 
0 
3 

160 

0 
0 
0 
0 
0 

135  

0 
0 
0 360  
0 
0 

0 
0 0 8 0  

0 
5 
0 
0 
0 
0 
3 
3 145  
0 
0 
0 

060  

0 
050  

0 
0 135  
0 
0 

135 

0 
0 
0 

150 

60 

9 0  

8 0  

80 

8 0  

60 

7 5  
8 0  

9 0  
50 

45 

270 

0 4 5  

090  

000  

2 2'5 

360  
135 

225 

0 4 5  

5 
1 
2 

2 
3 

2 
2 
2 
2 
5 
3 
2 
5 
2 
3 
5 
2 
2 
2 
5 
1 

5 
5 

3 
5 
5 

3 

0 
2 

2 
3 
3 
5 

DIST(M)/BRG 

OF  Z.STOCK 
FROM NOSE 

DIST BRG 

3400   160  
1700  185 

3400  175 
2 2 7 0  1 1 0  

2 6 5 0  150 
1890  170 

4730  125 
2 6 5 0  210 
2270  170 
2650  165 
4910  200 

2 2 7 0  165 
E l 0 0  185  

2840  135 
4910  2 1 2  
1890 315  

i:650 0 3 5  
1130  2 9 5  

E1480 205 
1130 160 
4 1 6 0  140 
5 6 7 0  120 

;!270 020  
;!460 2 4 5  
1520  250 
: 5 1 0  275 

3 0 3 0  310  
9 5 0  270 

4350  196 
2650  270 

2080 340 

HOST ROCK TYPE;Tg - TERTIARY CATFACE INTRUSIONS (ZEBALLOS STOCK); 
J g  - ISLAND INTRUSIONS; 1 J B  - BONANZA  GROUP(I-::GNEOUS, 
C-CALC-SILICATE OR CARBONATE); uTrQ & muTrK - QUATSINO 
FORMATION L KARMUTSEN FORMATION OF THE VANCOUVER GROUP. 
0 - ABSENT: 1 - PRESENT: 2 - MINOR: 3 - MAJOR: 5 - PRESENT  TO 
AN UNKNOWN' EXTENT 

2 - MINOR: 3 - MAJOR; 5 - PRESENT  TO AN UNKNOWN EXTENT 
DYKES,PRESENCE OF DYKES OF VARYING COMPOSITION; 0 - ABSENT; 1 - PRESENT 

DIST  FROM N0SE:BEARING L DISTANCE  FROM NOSE OF INTRUSION TO  DEPOSIT 
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TABLE 4 
LISTING OF MINEPAL DEPOSITS DATA  FILE FOR 

ZEBALLOS MIXING CAik - GEOLOGICAL FEATURES OF VEINS 

NO 
1 
2 
3 
4 
5 
6 

8 
7 

9 
10 
1 1  
12 
13  
14  
15 
16 
17 
1 8  
19 
20  
21 
22  
23 
24  
2 5  
26 

28 
27 

2 9  
30  
31 
3 2  

3 4  
33 

3 5  

DEP MAJOR  VEIN/S  2NDARY  VEIN/S 
STRIKE DIP DAJRN STRIKE DIP D/DRN 

045 

0 4 0  
090 

0 4 5  
090 
0 4 5  
0 4 0  
0 3 5  

000 
160 

0 4 0  
095 
0 4 5  
000 
0 6 3  
176 
057 

090 
0 5 0  

010 

090 
175 

0 9 0  
0 5 2  
058 
0 4 7  
160 

065 

155 

6 5  
8 0  
7 0  

8 0  
7 5  

80 
8 5  
7 5  
7 5  

7 0  
90 

90 
7 5  
80 
9 0  
90  
8 0  
90 
7 5  
90  
90 

75  
60  

8 0  
72 

8 0  
90 
90  
7 0  

90  

6 0  

1 3 5  
180 
1 3 5  
135 
3 6 0  
315 
135 

0 4 5  

I 3 5  
180 

1 3 5  

3 1 5  

0 4 5  
135 
3 6 0  
3 6 0  
135 

I 3 5  

225 

065 
0 7 0  
045 

0 60 
180 

090 
032 
0 4 0  
057 

080 

000 

000 
0 9 0  
060 
090 

030 

0 5 0  
0 5 0  

~~ 

8 0  
8 5  
9 0  

8 0  
60 
90 
8 0  
80 
8 0  

9 0  

6 5  

90  
90 
80 
90 

7 0  

90 
9 0  

3 1 5  
180 

2 2 5  
3 1 5  

3 1 5  
135 
3 1 5  

1 3 5  

3 1 5  

135 

NO AV  VEIN 
MINZ  WIDTH(CM) ASSOC WIDTH(CM) 

AV SHEAR 

VEINS  MIN 
5 
3 
2 
1 
3 
7 
5 
2 
2 
7 
1 

2 
1 

4 
1 

5 
1 

3 

10 
4 

2 
1 

1 
1 
1 
1 
2 
3 

1 

I 

1 5  
1 5  

5 
20 

2 
8 
0 
3 
1 

0 
1 

1 
3 
0 
5 
0 
0 
2 
1 
0 

3 
3 

5 
5 

5 
0 
4 
5 

5 

0 

MAX 
30 
20 
8 

2 5  
12 

30 
1 2  

3 0  
15 
2 0  
1 5  

10 
8 

3 5  
10 
2 5  
8 
5 
3 
5 

12 
2 0  
1 5  
1 5  
10 
10 

8 
1 0  

5 

30  

ZONES  MIN 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

4 
1 

1 
1 
2 
1 
I 
I 
I 
1 
I 

1 
1 
1 
1 
1 
1 
1 
1 

3 
4 
1 
4 

30 
10 

8 
5 

30 
1 0  
25 

3 
3 

5 
4 

3 
3 

5 

10 
5 

3 
10 

MAX 
90 
60  
60 
45 
90  
4 5  
7 5  
3 0  
90 
75  
20  

90 
2 5  

60  
45 
20  
5 

1 5 6  1500 
60 

1 5  25 
1 5  20 
15 60  
4 5  75  
I O  3 0  
15 l a 0  

5 1 5  
15 6 0  

50 75  

ASSOCIATED  ZONES; 1 - VEINS INTIMATELY  ASSOCIATED  WITH  SHEAR  ZONES; 
2 - VEINS  ASSOCIATED  WITH  DILATANT  ZONES; 3 - MINERALIZATION  ASSOC- 
IATED  WITH  CONTACT ZONE: 4 - ASSOCIATED  REPLACEMENT (SKARN) ZONE 
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TABLE 5 

L I S T I N G  OF 14INERrV. DEPOSITS DATA F I L E  FOR 
ZEBALLOS M I N I N G  CX- - VEIN  :4 INERALOGY AND CHARACTER 

DEP ASSOCIATED VEIN MINERALS 
DIST(M) 

SH'TD  VEIN TENL 
NO  Pyr Sp Aspy  Py  Cpy Gn Qtz Cc Ank ZONES FORM FEAT REPL CONTACT 

TO 

2 0 2 0 2 0 2 3 0 0  
1 1 2 1 3 1 2 3 2 3  3 2 3 2  + 57 

3 0 0 3 3 0 0 3 2 2  0 
2 2 3 0 + 473  

4 5 0 0 5 3 3 3 0 0   2 . 2  
2 3 3 - 473  

5 0 3 0 3 0 2 3 0 0  
2 3  - l! j l  

6 0 2 2 3 2 2 3 0 0  
0 1 3 0 + 4'73 

7 0 2 3 3 0 2 3 0 0  0 
0 2 2 0 + I  2:29 

8 2 3 2 3 0 3 3 2 0  
I 2 0 + 964 

9 0 2 2 2 2 3 3 0 0  
2 4 5 0 -1229 

10  0 2 2 2 0 2 3 0 0  
0 1 3 0 + 529 

1 1  3 3 0 2 1 2 3 2 0  0 
2 2 2 0 + 431 

12  3 0 0 0 0 0 3 . 3 0  
2 0 -2646  

1 3  2 0 2 0 0 0 3 0 0  
0 0 3 -1955  

1 4  0 1 2 2 0 1 3 0 0  
0 1 5 0 + 548  

15 3 3 0 2 1 2 3 2 0  
0 2 2 0 + I 0 4 0  

16 2 0 0 0 2 0 0 3 0  
0 2 5 5 -3175  

17 0 0 2 2 0 0 3 0 0  
0 3 0 -1890  

18 0 2 2 2 2 1 3 0 0  
0 1 5 0 - 1 1 1 5  

19  0 0 0 2 0 0 3 3 0  
0 2 3 -2174  

20 0 0 0 2 0 0 3 2 0  
0 1 2 0 -3400 

21 0 1 2 3 0 1 3 2 0  
0 1 2 0 + 113 

22 0 0 0 3 0 0 3 0 0  
0 2 3 0 + I 1 3 0  

2 3  2 3 3 0 2 0 3 0 0  
0 1 0 0 + 435 

24 0 1 0 3 2 1 3 0 0  
0 1 0 

25  5 1 1 1 0 0 2 2 0  
0 2 5 0 - 1985  

26  
0 . 2  

1 1 2 1 1 1 3 0 0  
0 -1814 

27 0 1 1 2 1 1 3 2 0  
0 1 5 0  - 983 

28 0 0 0 1 0 0 3 0 0  0 
0 1 5 0 -1852 

29 
2 0 - 718 

30 
1 2 2 1 0 -2548 
1 1 1 1 1 0 3 2 0 0  

31 0 0 0 0 0 0 0 0 0  
1 5 0 

3 2  0 1 0 0 1 0 3 3 0  
0 0 0 -2c22  

3 3  
0 1 0 - 2 2  1 1 

34 0 2 3 2 0 2 3 0 0  0 2 3 0 
3 

3 5  3 

ASSOCIATED  VEIN  MINERALS ; MINERALS  WHICH ARE PRESENT ALONG  WITH AU .AND Ag; 
0 - ABSENT; 1 - MINOR; 2 - MODERATE; 3 - MAJOR; 5 - PRESENT  TO 

SH'TD ZONES ; OCCURENCE OF SHEETED ZONES  ON THE VEIN: 0 - ABSENT: 
UNKNOWN  EXTENT. 

2 - MINOR; 3 - MAJOR 
VEIN  F0RM;LOCAL  FEATURES OF THE VEINS; 1 - PLANAR & APPROX PARALLEL-SIDED; 

2 - VARIABLE IN WIDTH & ATTITUDE; 3 - LENTICULAR; 4 - COMBINATION 
OF 2 & 3.  

2 - MINOR; 3 - MAJOR; 5 - PRESENT  TO  UNKNOWN  EXTENT 
3 - MAJOR; 5 - PRESENT TO UNKNOWN  EXTENT 

TENL FEAT,TENSIONAL FEATURES,E.G.DIAGONAL  GASH  VEINS: 0 - ABSENT 
REPL,ASSOCIATED  REPLACEMENT/ALTERATION: 0 - ABSENT; 2 - MINOR ; 

DIST TO C0NTACT;DISTANCE  FROM DEPOSIT TO  NEAREST  CONTACT  BETWEEN THE 

THE COUNTRY ROCK). 
ZEBALLOS STOCK  AND COUNTRY ROCK(+,WITHIN THE STOCK; -,WITHIN 
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FUTURE WRI: 

We a r e  i n  t he   p rocess  of  examining  the  application of  a v a r i e t y  of m u l t i -  
v a r i a t e  statistical methods  of eva lua t ion   t o   t he   Zeba l los   da t a   f iLe .  

a n a l y s i s ,   c l u s t e r   a n a l y s i s ,  and  ChaKaCteKiStiC ana lys i s .   These   a re  
Among these  methods  are   mult iple   regression,   d iscr iminant   funct ion 

complex  methods of da t a   eva lua t ion   t ha t   a r e  hampered i n  the  case  of 
Zebal los   da ta  by the   l imi ted  number of d e p o s i t s   f o r  which d a t a   a r e  
r e l a t ive ly   comple t e .  

d e t a i l e d   s t r u c t u r a l   a n a l y s i s   a p p e a r s  to w a r r a n t   a t t e n t i o n   t o   a s s i s t  i n  
In   add i t ion  to s t a t i s t i c a l   e v a l u a t i o n  of OUT q u a n t i t a t i v e   d a t a   f i l e ,  a 

de f in ing  a  resource model for   Zebal los  camp. 

C ~ L [ I S I ~ S  

A n  ex tens ive   quan t i t a t ive   da t a   f i l e   has   been   e s t ab l i shed   fo r   go ld -qua r t z  
ve ins  i n  Zeballos  mining camp. A pre l iminary   eva lua t ion  of these   da ta  
leads to the  following  conclusions: 

For p a s t   p r o d u c e r s ,   t o t a l   p r o d u c t i o n  i n  metric  tonnes is an 
i n d i c a t o r  of r e l a t ive   g ros s   va lue  of a depos i t .  

Large  vein  deposi ts   are   lower  grade on average  than  are   small   vein 
d e p o s i t s .  

Gold and s i lver   average   g rades   appear   h ighly   Corre la ted  on a log-log 
p l o t   a l t h o u g h   t h i s   r e l a t i o n s h i p   a p p e a r s  to be accentua ted  by extreme 
hand so r t ing   o f   sma l l   depos i t s .  

p lus   lead  content .  
A sys t ema t i c   r e l a t ion   ex i s t s   be tween   go ld   g rades  and  combined  copper 

A pronounced   sys t ema t i c   r e l a t ionsh ip   ex i s t s   be tween   r e l a t ive   depos i t  
worth  (approximated by t o t a l   g o l d   c o n t e n t )  and d i s t a n c e  from the 

p rocedure   fo r   de f in ing   a r eas  of g r e a t e s t   p o t e n t i a l  €OK gold-quartz  
n e a r e s t   c o n t a c t  of t he   Zeba l los   s tock .   Th i s   r e l a t ionsh ip   l eads   t o  a 

veins i n  the camp. 

A 1 000-metre-wide  zone  centred on t he   con tac t  of  the  7,eballos 
s tock  is  an a r e a  of   h igh   po ten t ia l  €OK l o c a t i o n  of  a depos i t   equ i -  
v a l e n t   t o   t h e   f i v e   l a r g e s t   p r o d u c e r s  known in the  camp. 

grams of gold i n  75 000 tonnes of ore .  
A median t a r g e t   d e f i n e d  from t h e  f i v e  producers   conta ins  900 000 
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