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• I This report attempts to use the methods outlined in the writer's report dated 
June 29, 1973 for an historical evaluation of the ore mined in the period I 
January 1 to December 31, 1972. 1 

During the above period, both sub-zones A and C were exploited extensively 
(and somewhat equally) as sources of mill feed; the present study is thus an 
effective test of the writer's zonal hypothesis as well as an effective lo�g­
term (i.e. 12-month) test case of the possible effect(s) of corrections to 
Pb-Zn grade projections. 

Summary: 

Blast ho 1 e data from the first and second halves of 1972 were classified afild 
Pb and Zn assay frequency distributions were compiled for each half. Results 
confirmed and enlarged upon conclusions in the June 29, 1973 report: Pb is 
zonally distributed and Zn is fairly homogeneous (although varying in degree of 
homogeneity). 

Reworking this data into "actual" Pb and Zn assay frequency distributions �nd 
working DOH data for the volume of rock extractedjnto equivalent distribubons 
seems to reinforce these conclusions and the hypothesized reasons for disc1 ep­
ancies in projected vs experienced Pb-Zn metal tons in the .ore removed .. 
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1. Blast Hole Data: 
_ I 

1972 ore was examined in terms of the two halves: January to June and July l to 
December. Blast hole assays from each of the half-year periods were classified 
and frequency curves were drawn up. These are illustrated and discussed below. 

In the first half there were 1149 assays and in the second half 813 assays. ! This­
discrepancy is partly explained by the .greater degree of LG stockpiling in Fhe 
first half (780,000 tons vs 4DO,OOO tons-- in the second half) and by the large 
number of short hole blasts (ramps being replaced) in the second half. Short 
hole assays were not included in the studY since they would have been given 
unjustifiable weighting. 

a. Pb 

Figure I illustrates the Pb frequency distributions for the two hal�-year 
periods. 

Figure I: 

Frequency distributions 
showing the frequency of 
Pb assays reported from 
blast holes drilled Jan. -
June, 1972 and July- Dec., 
1972. 

I I I I I I - ( \��-Ju!.-.372 . . •,: . .  I I , -· . . I:.::·:· 
• .  ;•:· ·: ··i� tl,-,-
_ . , ; .·:.. _ · .. • I.· I'", 1. 

I-I\: 
J 

i/ 

0 
\ 
ri-Dr72 I I I . 

· ; --r�.L.J 
, .; ' 

150 

1/ . 
If;/ 

It ")I 
. 

I . 
I 

I 

I� 
I l 

,\ I i .\ 
\ I· f\ 

I 1\\L I _I 

I 
' 

I I ! 

I 
I 

I I I 0� r " 
2 3 4 5 Pb% 6 7 8 _9 _!- ,Q 

The curve for the first half very much resembles that for the periol1d 
January - May, 1973 (Report June 29, 1973; p. 4, Fig. 3) . It is bimodal wi�h 
modal values of 3.5% and 5.4%. The curve for the second half, on the other1 hand; 
is quite different. While· also being bimodal, and for similar values (3.0%1 and 
5. 6%) they are almost mirror images of one another (allowing for the different 
sample volumes) with 4.5% as the point of rotation. · 

This is largely explained by the fact that, during 1972, the boundalry 
between sub-zones A and C was very roughly located at 3950 elevation. The 
former sub-zone is hypothesized as being higher in Pb than the latter. This 
seems to be represented by the two modal values in each of the curves. I I 

. 
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A breakdown of the tonnages of ore (LG and mill feed) sources during the 
year indicates that during the first half 66% of the feed was derived from benches 
3950 up. In the second half, only 18% of ore sources were above 3950 eleva�ion. 
This appears to tie in 11ith the above remarks on sub-zones A and C and the 3950 
elevation cut-off. One, therefore, presumes that the two curves are mi rrori 
images of one another because of the very different weighting during each hrlf­
year. 

b. Zn 

ill ustrateld in 

r 
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Figure 3: Sketch sllOI'Ii ng generalized transverse cross-section 
body approximately at section # 113. Looking NW. 
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I 
Note: The stated sub-zonation of the Zn values and the implicit 

(in the sketch) sub-zonation of the Si02 content may prove 
to be oversimplified. The object of the present study is 
to formulate a model from which to use trial-and-error in 
a systematic context to correct for known defects in 
available data. The Pb and py/po sub-zonation appears to 
be extremely valid having been based on 1972 DOH data and 
a considerable amount of assay data on grab samples from 
the pit. 

DOH vs Blast Hole Data: I I 
Both the half-year blast hole assays were combined (1 ,952 assays) and composite 
frequency curves were drawn up for Pb and Zn. As was carried out for the report 
dated June 29, 1973, the DOH-estimated tonnages and grades were classified and 
tonnage/frequency conversions made. The resulting frequency curves are term�d 
"expected" and the blast hole-derived curves are termed "actual." '1 
These curves are iilustrated in Figures 4 and 5. I 

I 
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Figure 4: "Actual" 
(blast hole-derived) and 
"expected" (DOH-derived) 
frequency distributions 
showing the frequency 
of Pb assays reported 
and expected from ore 
mined Jan. - Dec., 1972 
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The curves in Figure 4 appear to convincingly demonstrate the b·imodal/zonal 
nature of the Pb distribution vs the oversimplified view given by the DOH data. 
Again, the interference of Ba could account for the lack of a second crest lat 
5.5%. 1· 

Figure 5: "Actua 1" e'J: 1· ' I I! I,..\ I •I :·-[, •• . · · . ·'·''. (blast hole-derived) and 1 �- .-rpe,:;.,r l 
f

"expected"
d

(D
t

DH:
b
de

t
r�ved) 1,_. I . 1 1 ;· l. \, 1, I j:: .. :.;.:Jr-':, requency lS rl u lOns 

m 
I 

.. , .
.
. , 

showi;l!:\l_the frequency 6c,: 1 · -��-�--�-.· j1-.\�Actuatl1 �:-··:· �� 
of ·Be assays reported I and expected from ore I I 1· l 1 • 

I 

'! 
mined Jan. - Dec., 1972 i I · · 1 · · ! / I \\. 1 · �4'JC I I I - II \1 I, 

g i ������ 20GI-+--I, ----,-1--+i -/""--'.iJ'--j/-l-i---+--1">-t-\ I 
o-����l��·�1-��-·J�·���+'-+'�."����� 0 2 3 4 5 Zn% 

6 7 · 8 1i 



- 6 -

I 
I 

In Figure 5, the "actual" curve is slightly negatively skewed and leptokurttc 
while the "expected" curve deviates very much further from the normal curve !due 
especially to a "plateau" at 8. 5% and a trough at 4. 5%. 

The "plateau'' is a less pronounced expression of the second peak at 9.5% in the 
January-May, 1973 distribution (report June 29, 1973; p. 3, Fig. 2}. The t�ough, 
on the other hand, is more pronounced than in the 1973 distribution. I· This more drastic leptokurticity seems to suggest that, in the long term, tHe 7. 5% 
cut-off suggested in the June 29 report may not be sufficient to correct fo� 
sampling/assaying errors: Some lower grade blocks will have to be introduced in 
the 3.0% - 5.0% range. · I 
This is backed up by the fact that the application of a 7.5% maximum Zn res�lts 
in a down-grading of predicted Zn for 1972 from 6.3% to 6.2% vs an experienced 
value of 5. 8%. A correction using 7.0% as a maximum results in a further ddwn­
grading to 6.1%. This is not enough; however, the curves indicate any furt�er 
lowering of the maximum is unrealistic. Some fattening of the lower grade �n 
must be done although the technique to be employed is not yet clear. PerhaRS 
the reassaying programme may result in suitable guidelines. I 

II 
Conclusions: I 
1. 

2. 

Sub-zone A is characterized by high Pb % and homogeneity of Zn %. This !sub-
zone provided the bulk of ore in the first half of 1972. I 
Sub-zone C is characterized by low Pb % and greater inhomogeneity of Zn 1%. 
This sub-zone provided the bulk of ore in the second half of 1972. I 3. The DOH data does not reflect the above phenomena as clearly as is necessary 
for-short term planning. (Note that the report dated �lay 8, 1973 indidtes 
that these trends are still validly indicated in the broad overview I 

4. 
especially clarified by the 1972 DOH data}.· . I· 
Corrections to projected Pb grades will have to be made in terms of subJ, 
zonation based on 1972 DOH data. This has already been done for the 19714 
mining plan (see memorandum dated July 31 , 1 973}. I 

5. Upper limits set for projected Zn grades as instituted recently (see 
memoranda dated June 29 and July 31, 1973} seem likely to be only part of the 
answer as it seems to be necessary to increase the number of tonnage blo'lcks 
projected .as being in the range 3.0% - 5.0%. 

I 
! 
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I Recommendations: 

1. '''' '  ce;olt; of DDH "'''Pliog pcogc•ome •od foll0> op '' ''''' •ppcop1i•te. 

2. Tie in as much of the above discussion with a mineragraphic study and some 
broad ore-typing and metallurgical testing. � 

P. M. Pettigrew 
Geologist 

PMP/mm 
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