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SUBJECT.... Relizb 111’01 of Tonnage . . .. ... DAI...September 13, 1972
- and Grade Predictions - :

e ' INTRODUCTION:

The following study attempts to further dlscuss the problems

examined in F.,P. Forrest's report of August 18, 1971 and the wrlter's
more recent report of February 10, 1972. In the former report the
reliability of combined (Pb-and Zn) predlctlons was discussed and

it was fairly convincingly established that for the core of the pre.
body such predictions are quite accurate and that the greatest |

- accuracy of grade predictiors is experienced for ore predicted at

close to the average for the ore body.

In the second report quoted above these statements were con-|.
.flrmed by further data. It was also pointed out that, close though -
(Pb + Zn)% predictions may be to that'experieﬁced, there was a
limiting factor to their usefulness if the Fn % and Zn %.were not

- -individually reliably predicted.

The present report adds further data with the bias being
-mainly on the Pb/Zn_ratio, however .an Attempt-is ma&e to démonsﬁrate.r
~the "individual variations' within any given tonnage block which

give rise to tonnage and ore-grade prediction discrepancies anJ,

by implication, discrepancies in the Pb/Zn ratio.




SUMMa=T:
Comparing the Fh/2n rztio in the ore mined in the first half

. of 1972 with the ratio that would have been expected, it was found

that a value of 0.70 wazs exvperienced as zgainst a predicted value

of 0.5%. . This is in agreement with observations previously ﬁade

the writers memorandum of February 10, 1972.

A number of "pulp" semples from old D.D.H. core were re-assayed.

in

for Pb and Zn. It was found that the greatest discrepancy in assay .

percentzge occured in zinc and that barium only slightly interfered

with the lead values. It seems that assay discrepancies by no

means entirely account for the Pb/Zn ratio fluctuationms.

It was also found that stockpiling accounts for some of the

discrepancy in Pb/Zn ratio between ore extracted and ore milled.
Gains of ore outside the ?redicted 1/2-bench and losses within

same also cause deviations from the predictions.
DISCUSSION:
1.

The graph below plots the veriance of the actual Pb/Zn

ratio from the. predicted value against the latter in an attempt

. to measure the reliability of such predictions. The data was

compiled for a memorandum dated February 10, 1972 and was based
on ore from tonnage blocks 100 % mined out to the end of
December, 1971. There seems to be a general trend line whereby

a deviation of zero is expected for predictions close to 0.7;




_____

higher erd lower predicted values seem to be increasingly

unreliable.
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As a further confirmation of this, the period January 1 to
June 30, 1972 was considered in terms of toﬁnage predicted and
extracted. These values were arrived at by planimetering. The
wéighted avérage grade (predicted) was calculated from D.D.H.
values and the grade of the ore extracted was derived from 1170
‘blast-hole assays done in the laboratory during the same period. 

This is summarized in the table below:

Tons Pb | Zn Pb/Zn
Predicted 1,779,100  3.5%  6.5%  0.54
 Actual : 1,809,400  4.00 5.7 0.70

Thése figures are derived from ore mined from 3870 to 4100
benéhes inclusive and show a gain of 1.7% in tonnzge as against
a loss of 9.2/ on these same benches in the study carried out
previous to December. 31, 1971. Accompanying this there is a gain
of 14% in the lead values and a loss of 12% in the zinc values.
The Pb/Zn ratio disbrepancy (-0.16) is in line with the trend of
the graph above. |

2.

A total of 67 D.D.H. ("pulp") ore samples previously assajed
in 1965-70 were re-assayed in the staff lab for.Pb and Zn.
These had previously been assayed by outside laboratories in 815
of cases; the balance were previously assayed in the staff lab

(1970).

Overall the results seem to show no significant errors in
the previous Pb assays although in 5% of the samples enough
barium inferference was present to generate assays for Pb which
were incorrect by a factor of 2. The zinc assays, on the other
-hand, séem to show a significant trend towards having been

previousiy overestimated.




~ influence from adjoining D.D.H.'s. In actuality the (combined)

grade contours of ore in the three categories: 5-8.9% (low grade);

11%+ (high grade stockpile material or mill feed). The

“contours ére bzased on combined(Pb + 2n) assays from blast holes

The table below shiows the percehtage of cases in which lead
and zinc re-assays exceeded (or otherwise) the earlier assay
values. A difference in assay value of I 0.2% in both lead and .

2inc is considered as not significant:

Lead Zinc
" Predicted 27% 16%
lio difference Logh 21%

< Predicted 3% 63%

The zinc values were averaged and were as follows:

Previous Assay:’ 6.3 5

Re-assay 5.9 %

Further work remains to be done to confirm these results and

in particular to determine the source of the significantly lower

zinc assays.

3.

The efiects of selective mining are quite interesting.r As
discussed in the first séction above, the first half of 1972 was
examined in terms of actual vs. predicted grades. .In this study
it was found that, by sfockpiling somewhat over l9% of the ore
extracted, the mill head-feed was upgraded by 8% in the lead and
by only 6% in the zinc. Thus, this is yet another factor in

producing a fluctuation in the Pb/Zn ratio.

Tonnage blocks are based on supposed radiating areas.of
grades seem to. be more or less linearly distributed in a KNW-SE
direction sub-parallel to the NW-SE boundaries of the tonnage

blocks. To demonstrate this, the sketch below shows (combined)

9-10.9%" (medium grade stockpile material to mill feed); and

drilled between January 1971 and Jdune 1972.
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Generzlly, it would seem the grade per block may not always
be exactly as predicted tut tlet overall there is an aﬁeraging
trend. The problem seems to be, though, that the 11.0% ore does
not all come from 11.0% blocks, in fact a great deal Qf-it‘comes

from somewhat lower grade (predicted) blocks.

It can therefore be said that the ore removed is not
specifically the ore predicted. In fact, it is very much opén
to doubt that the ore reﬁoved and- crushed is exactly the same as
that predicted. The writer would suggest that the combined grades
could well come close to thosepredicted by simple rescheduling
6f_de5tinations -- as in fact happens -- but that the Pb/Zn
ratio was not necessarily coincident even if it was correctly

prédicted within a specific tonnage block.

Gains outside and losses within the 1/2-bench outline
(waste/ore contact) further complicate matters. These are partly
due to uhdulations of approximately 1501 wave length in the
contacf and that we rarely, if ever, mine out the precise 40'

thickness of ore implied on the bench plan;

A more generalized statement will be made later about grade
distribution in Zones 1 and 3 and will be incorporated in the

report on the pyrité zone at present being prepared.

CONCLUSIONS:

Tonnage and combined grade estimates for the ore available
over a six month period seem now to be gquite accurate as the
upper benches are gradually removed from the ore-planning

picture.

Pb/Zn ratios in the range of 0.6 to 0.8 and especially

around 0.7 are at present fairly reliable.
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Deviations in the predicted vs. actual ratios do not seem
to be entirely due to assay errors. Rather they reflect the
problems of determining an accurate area of influence for a

specific D.D.H. Consideration should be given to the possibility

~of modifying the "weighting" put on areas of influence.

P Vb?thxu . ‘T

P. M. Pettigrew,
Ore Control Geologist.

c.c. D.W. Philip.




