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- FOREWORD 

T h i s  r e p o r t  i s  the   con t inua t ion  of t he  

geos t a t . i s t i ca1   s tudy  of t h e  HAT CREEK 

DEPOSIT. In  t h e   f i r s t   r e p o r t ,  R . T . U .  

varlatio7.5 were studied.   In   thi .s   one,  

s u l f u r   v a r i a t i o n s   a r e   a n a l y s e d  i n  t h r e e  

d i f f e r e n t   l a y e r s .  It contains   conclusions,  

v a r i o g r a m  and maps of k r i g i n g   r e s u l t s .  
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CONCLUSIONS 

The purpose of this s tudy  i s  to   ana lyze  the f luc tua t ions   o f   t he   su l fu r   con ten t  

regular   b locks .  
in t h e   l a y e r s   o f  the Hat Cree:k d e p o s i t  and t o   e s t i m a t e  i t s  average  value i n  

The l a y e r s  are hor i zon ta l ly   p ro j ec t ed  and no tonnage  calculations  have  been 
made. 

Only three l a y e r s  have  been  selected. They a r e  A l - 1 ,  B1-2 and Dl-3. They 
have d i f f e r e n t  economic va lues  and they  have  been  studied  only in  t h e  we5:tern 
p a r t  of t h e   d e p o s i t .  (PART 1 of  Figure 1 of the   p rev ious   r epor t ) .  The c.ata 
considered are the   coord ina tes  and average s u l f u r  conten t  of t he   i n t e r sec . t i ons  
i n  the three l a y e r s  (no cut-off made on BTU). They have  been  read on a t a p e  
sent by MIh'TEC on May 27, and t h e y   a r e   l i s t e d  i n  Appendix 1. 

S t a t i s t i c s  of t h e   s u l f u r   c o n t e n t   v a l u e s   i n   t h e   t h r e e   l a y e r s   a r e   p r e s e n t e d   i n  
Table  1. The appa ren t   r e l a t ionsh ip  between  sulEur and BTIJ means has  been 

A2-1, C2-1, D l - 1 )  show t h a t  no s imple   d i r ec t   r e l a t ionsh ip   can  be  found  between 
examined. C o r r e l a t i o n   c o e f f i c i e n t s  and add i t iona l   su l fu r   and  BTU means ( l a y e r s  

s u l f u r  and BTU (nor  between  sulfur and ash pe rcen tage   o r   spec i f i c   g rav i ty ,   s inc  
t h e s e   v a r i a b l e s   a r e   v e r y  well co r re l a t ed   w i th  BTU). 

It can a l s o  be   no t i ced   t ha t  no s imple   re la t ionship   ex is t s   be tween  su l fur   va lues  
and  depth. 

However, a good proport ional   effect   can  be  observed  between  the  layers .   The 
s t anda rd   dev ia t ion  of sulfur con ten t s  i n  each of them c l e a r l y   d e c r e a s e s  with 
the mean. 

As a consequence of th i s  e f fec t : ,   the   re la t ive   s tandard   devia t ion   keeps   a lmost  
the  same va lue .   This   a l lows   to   expec t  similar p r e c i s i o n s   i n   t h e   e s t i m a t i o n  of 
the three l a y e r s ,   d e s p i t e  their d i f f e ren t   ave rage   va lues .  

- Vbriograms 

A l l  the  experimental   data  have  been  used in the   conputa t ion  of the  var iogrnms 
s i n c e   t h e i r   d i s t r i b u t i o n s   d o   n c t  show outliers:  Furthermore,  because.0: the 
good r e g u l a r i t y  of   thickness ,  i t  i s  possible   to   conpute   the  var iogrnms on t h e  
s u l f u r   c o n t e n t s  of t h e   i n t e r s e c t i o n s .   D i f f e r e n t   d i r e c t i o n s  of t h e   h o r i z o n t a l  
plane  have  been  invest igated and the experimental   curves  are shown i n  Appendix 
2. 



Ejumber of 

analysed 
i n t e r s e c t i o n s  

1 7  

40  

7 4  

(sulfur) 
Mean 

(X) 

0.664 

" 

3.673 

0.300 

0.270 

0.427 

0.274 

" 

Standard 
lev ia t ion  

(2)  
" 

.1.8 

" 

. i14 
" 

. 1.0 
-__ 

.1.2 

" 

. 3.8 
" 

.1.1 
" 

. e l a t i v e  I 

27% 

36z 

34% 1 
I 

laximum 
( n  

1 .06  

1 .42  

0.62 

Table 1 
under  study and th ree   add i t iona l   l aye r s .  
S t a t i s t i c s  of t h e   d i s t r i b u t i o n s  of t h r e e   l a y e r s  

__ 

B.T.U. 

- 

5589 

- 

5730 

- 

9570 

- 

1387 

~ 

2982 

- 

5888 
__ 

: o r r e l a t i 0  
:oef f i c i e n  
r i t h  B.T.U 

0.53 

0.13 

- 0.08 
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Unlike B.T.U., su l fur   conten ts   do   no t  show any  trend  or  any well defined 
anisotropy.   The  poor   def ini t ion  of   the  var iograms  for   the A l - 1  and El -?  
l aye r s   can   be   pa r t ly   accoun ted   fo r   by   t he  low  number o f   i n t e r s e c t i o n s  
a v a i l a b l e   i n   t h e s e   l a y e r s .  

By se l ec t ing   on ly   we l l   de f ined   po in t s ,   and   concen t r a t ing  on the   average  
variograms, i t  i s  p o s s i b l e   t o   a d j u s t  a spheric:al  model in each case. The  
parameters  of  models  are shown i n   T a b l e  2 .  

The Dl-3 l a y e r   d e f i n i t e l y   p r e s e n t s  a b e t t e r   c o n t i n u i t y   t h a n   t h e  two o ther  
l a y e r s :   t h e   n u g g e t   e f f e c t  i:; on ly   one   s ix th  of t h e   t o t a l   v a r i a b i l i t y   ( s i l l )  
and the  zone  of   inf luence  extends as f a r  as 1000 m from  each  sample  points. 
The  ampli tude  of   the  discont inui ty  a t  small d i s t ances   (nugge t   e f f ec t )   fo r   t he  
o t h e r   l a y e r s  i s  much more  im,portant. 

The average   su l fur   conten t  o.E 75 x 75 m blocks  has   been  es t imated by kr ig ing .  
Blocks are t h e  same as t hose   e s t ima ted   fo r  En1  i n   t h e   f i r s t   s t u d y .  Map:j of 
the  es t imated  blocks  have besen produced on t h e   p l o t t e r  a t  t h e   s c a l e  1" := 300 m 

on ly  blocks which a r e  wi th in   t he  o u t l i n e  o f   t he   l aye r s  a r e  shown. In each 
and on t h e  p r i n t e r  at: t h e  s a l e  1" = 75 m (Appendix 3 ) .  On both sets of maps, 

b lock ,   the   es t imated   average   su l fur   conten t  and the   s t anda rd   e r ro r  of es t imat ion  
are given. A s  already  not ic 'sd  the  average rei-ative s t anda rd   e r ro r   o r   p rec i s ion  
keeps   the  same i n   t h e   t h r e e   l a y e r s   ( T a b l e  2 ) .  



Nugget 
E f fec t  
(73 

0.0110 

0.0225 

0.0015 

0.0240 

- 

0.0375 

- 

0.0093 

Range 
(m) 

550 

1000 

1000 

Standard   e r ror  
Average 

0.077 

0.085 

0.038 

Re la t ive  
i tandard  error 

12% 

13% 

12.5% 

Parameters of the models adjusted t o  the variograms of s u l f u r  
conten t   in   the   t .h ree   l ayers   s tud ied  and corresponding  aversge 
error i n  the   e s t ima t ion  of t he   ave rage   su l fu r  content of 7 5  x 
75 m blocks.  In a l l   c a s e s ,  t h e  models a r e   t h e  sum of  a nugget 
e f f e c t  and a n   i s o t r o p i c   s p h e r i c a l  component ( s i l l  + range) .  
The average  s tandard  error  i s  t h e  mean of the  s tandard  errclrs  
for a l l   t h e  75 x: 75 m blocks  es t imated by k r i g i n g   i n   t h e   l a y e r .  
The r e l a t i v e   s t a n d a r d   e r r o r  is t h e   p r e c i s i o n   f o r  a 68% prec:ision 
l e v e l .  
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- APPENDIX 1 

For   each   layer ,   the   in te rcept  of an   ho le  w i t h  t h e   l a y e r  i s  charac te r ized  
by : 

- t he   ho le  number, 

- t he   t h ree   coord ina te s  of the top of t h e   i n t e r c e p t  
( i n  the   o rde r :   l ong i tude ,   l a t i t ude  and e l e v a t i o n ) ,  

- the   average  ash content  (in p e r c e n t ) ,  

- the   average BTU, 

- the   ave.rage  sulfur   content  ( i n  pe rcen t ) ,  

- t h e   a v e r a g e   s p e c i f i c   g r a v i t y ,  

- t h e  t r u e  1.ength of t h e   i n t e r c e p t   ( i n   m e t e r s ) .  

A zero  for t h e  sulfur c o n t e n t   i n d i c a t e s   t h a t   t h e   v a l u e  i s  n o t   a v a i l a b l e   o r  no 
measurement  has  been made. 
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- A P P E N D I X  2 

Experimental  variograms  of BTU i n  t h e   l a y e r s  

The variograms have been computed along the f o u r   p r i n c i p a l   d i r e c t i o n s  

of the hor i zon ta l   p i ane  : N-S or 90, NE-SW or 45, E-W or 0, NW-SW or -45. 
The PIAREC? program  (See  David,  p. 149) has  been  used  with  an  angular 

r e g u l a r i z a t i o n  PSI=45O and a n   i n t e r v a l  for d i s t ances  STEP=150m. The 

average  variogram (PSI=180° same STEP) has  also been  determined  (noted 

0-180 on t h e   d i a g r a m ) .  In t he   computa t ion ,   t he   i n t e rcep t s  are l o c a l i z e d  

by the  three coord ina tes   o f   the i r   top .  Thus t h e   d i s t a n c e  i s  t h e   t r u e  

d i s t ance   be tween   t he   i n t e rcep t s  and not   the   p ro jec ted   d i s tance  i n  t h e  

ho r i zon ta l   p l ane .  On the   d i ag ram,   t he   ho r i zon ta l   l i ne   w i th  SIGMA2 

i n d i c a t e s   t h e   a m p l i t u d e  of the  experimental   var iance of the  sample  values .  
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VRRIOGRRMS OF SULFUR IN ZONE All 



VRRIOGRRNS OF SULFUR IN ZONE: 812 
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APPENDIX 3 

Maps of the est imated 75 x 75 b locks  

in tP- - 

A l l  t he   fo l lowing  maps have  been  obtained  automatical ly ,   but  

o n l y   b l o c k s   w i t h i n   t h e   l i m i t s  of t h e   l a y e r s  are shobm. In  

each   b lock   the   es t imated  sulfur content  and the s tandard  

e r r o r  of e s t h z t i o n  are shown (both i n  pe rcen t ) .  
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