CURRAGH RESOURCES INC.
Inter-Office Memorandum
TO: Dave Tenney
Senior Geologist
Faro Minesite
FROM: Gregg A. Jilson
Vice-President, Exploration
Whitehorse Office
RE: MORE ON POLYGONS AND GEOSTATS

DATE: 05 30 1990

Jim Marlon-Lambert of GEMCOM has given me a preprint of a SRK
newsletter with an article by Gary Giroux on polygons. Please note that
thishas not been released yet so it is not for general distribution, it is for your
information only at this time. It will be published some time sonn and you
will get a copy, being a GEMCOM customer!

I took the liberty of getting a few comments on Giroux from Jim Marlon-
Lambert as I have always trusted Jim’s advice on such matters. Jim gives him
a very high rating. In fact, he said there are three people in the world who
Jim would trust on Geostatistics:

a) Journel (who has been to Faro under CAMC’s tenure);
b) Rendu (who works for Newmont); and
c) Giroux.

Jim warns us to beware of the French geostatisticians. They speak too fast
and oversell the capabiliites of geostats. They also use "French math" (which
I assume, like in French law, is assumed to work until it is proven not to?).
Perhaps he has been taking Meech Lake too seriously.

I only throw this out because Giroux’s terse proposal did not make a very
favourable impression compared to Dabgert’s.

By the way, there is a copy of the CIM symposium volume "Methods, Models

and Reality" [Refs. 1,3,4,5 and 6] at the minesite somewhere. I sent it up
some time ago., I have a copy if you cannot find that one.
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frignds and clients of
Swsffen Robartson and Kirsten

Windy Craggy. Open Pit Copper

Geddes Resources, from
their Vamgogver office,
are tackling the
challenging prospect of
zn open pir mine, high in
the Coast Momniain
range In northem B.C.,
surroanded by steep
slnpbﬁ.g!mﬂ'sand

topographty and envirommental consiraints are
testing the ability of the enginecrs invalved i the
feasibility. But the deposit is sufficiently exciting,
over 114 millicn tonnes &t a copper gmde of 1.9%
in the proven and probable catsgories with
coasidemble potential for significantly increasing
these reserves.

SRK has been assisting Geddes in the desigr: of an
opex pit. the assessment of madergromd eximaction
and the management of taiiings and waste rock.
There is no doobt that an open pit, especially for
the fost 10 years, s the most economic roats bat it
is 2 far from simple pit, especially at & production
=t of 20,000 tonnes per day.

The detailed drilting to date has begn carried ont

from underground stafdons, This development could

give a ready access for the removal of ore via an

in-pir crusher and ore-pass amangement, However,

the waste mnst be handled more conventionally

pecessitating some ingenions hapt road
configurations.

But the most difficult part of the design has beea
the initia! pit development. As can be seen from
the photograph, the topogrephy is severe and the
pioneering wotk must be carefully identifisd, and
scheduled to demonsiraie that the ealy years of the
project are feasible. The other area that has strayed
into semi-getailed design has been the first two to
three moves of the in-pit crusher and ore-pass
coliar, Agam, practicality had to he demonstrated.

SRK has relied on Gemeom design software and
considerable nee of Autocad to ensure that the full
threedimensions] coastraints of topography,
arebody, ore-pass and adit are always obeyed.
The Windy Creggy project end Geddes Resources

epitomise the excitement end challenge of mining,
and SRK has felt privileged to be part of then tzam.

Polygons - Sure They're Quick But Can We Afford Them?
Gary Giroux, Montgomery Consultants, Vancouver, B.C.

Meny mining compardes have historically nsed me
polygonal method of calculadon for 8 quick,
inexpeasive “frst pass™ ar an ofe reserve estimate,
All wo ofien, however, the polyganal method has
bern tken alt te way toocgh 0 @ production
decislon wirhour any other reserve estimation

procedure belng appiied.

A polygonal rescrve estimate consists of assigning
the grade of a central sample to 2 block of material
defined by halving the distance to its nearest

neighbours, The procedore assumes 2 homogensity
of mineralization that simply doesn't exigt in natare.
1t effectively assumes that the arebody can also be

selectively mined in core sized mining wnis, Yet, a
survey presented in 1986 by B.L. Kwa and

F, Mousset-Jones (3) shows that of 114 companies

questioned, 52% use polygons for exploration, 48%
use them for target definition and 38% use them for

corm on following page
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Over the yesws thare heve been numerons stodics
comparing polygonel estimates o other mannal
estimatee and geost=tistical procedomes.

= C. Dentsch (2) showed that a polygonal meihod
underestimetod tonusge by 6% whils it
overestimated grads by 82% mlative © kriging for
the Eastmain gold deposit,

= PJ, Tafiear (4) demonsteated that ceebody
geometry is scosifive 10 reseove estimation - 2
thicknces estimation of 6.2 m by krlging versis
8.2 m by polygonal methods Isading to an
anticipated 30% wanecessaty dilution for the
Mobron massive sulphide deposit.

* R. Bryan (1) used measured head sample grades
at the Candelaria silver mine 0 show polygons
overestimated grade by 30% whereas kriging
overestimated by 9%. He postulated g potential
1oss of $22,500 per day if cre-waste decisions were
made osing polygons.

« M. Roper (6) showed gn excellent comparison
between kriged estimates and mill head grade for
the Golden Sumlight gold mire, A polygonal
estimate predicted 2 significantly higher grade than
was achieved.

= JHIL. Miller (5) demonstated that kriging of
blastholes ar Equity Silver mine comld increzse the
valug of ore 10 the mill by at least 8 million dollars
per year campared to using polygons.

Thic s only 2 gmall selsction of evailsble Feratme
showing the inberent problems in polygomal rescrve
methods. Whils polyzons mey initially scom to be
the most cost effective procedure, history shows la
the long ron they can lead to cxpensive mistakes.

Having said this, it is acmin=d (hat geostatistics can
be abused especizlly if geologics] constrains are
not applicd. There have been examples of the
"black box™ approach o qre reserve estimation
where ore reserves are alowed to grow, apparently
at will! By the same token, sometimes polygonal
methods do give correct answers but in these
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shmarions geostaistics world be equally effective
and would aiso quantify the precision of the
estimate,

1In fct, the acouracy of the answer is a very

important issne, Polygonal methods are not able o
detemmemmaccmwyandmemdmd

theothathand,calculatmanesumancnvanance
which in tarn gpantifies the accwacy of the
estimate. Informed decisions can be made on the
mexits of additionsl drilling. Will more holss
substantially lower estimation exrars, or should a
prodnction decision be bassd on the most corrent
data base?

The aim of this arficle is not to denigrate polygonal
estimation, but 1o enggest to those who use them
that a properly applied geostatistical estimate will
not only provide 2 comparative estimate, but also
give an indication. of the agourecy of the answer.
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