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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 elM 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.

faro\polygons.dt
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A n8WII8tIIr far ,
frimr:I5 ..-ad ClIIenI3 of
SlaIfM Rcbertson W1d KisEn

Windy Craggy, Open Pit Copper
r--------s Geddes Rcaomc=s. from

their Van.coovcrom~
erv taekliag the
cbaDmging pm5lleet of
aD open pit m!ne, lxigh in
me Coast MOmlIaIn
range In nort1lem B.C-,
surlOWlded by steep
slopes. g!acRD and
prlsrine wiIdemess.
:Many aspectS of the
project, induQmg hostile.

1.-. ---' weather, rugged

topogIaphy and~ COIIStmints are
testing the ability of the engfueas invalved in tile
fuasibility. Bm the deposit is sufficiently excitiIJg,
over 114 mil1iOii tmmes at a copper gnilje of 1.9%
in the proven and prol:ab1e caa:gOries with
con.cMeJab1~ potential !or significantly in.creasiJ1a
theo.~ reserves.

SRK bas been assisting Geddes in the design of BIl

open Pit. the assessment of11IIdagxmnd extraction
and them~ of t2ilin.gs and.~ rock.
There is no doDbt that an opec pit, especially for
tho fim 10 yeaN., is the most economic rom» Imt it.
is a far £tom simple~ especially at a~
~ of20.000 to=cl; pel[' day.

'I'he dctBilcd drilling to cIme bas been canted OUI
from~Wld stBttons. 'Ibis l2evelDpJ8ent cou14
giw a Ieady aw:ss rot meremoval or ore via an
tn-pit CIllS1U:r aDd~ m:rangement. However,
the waste mnst be handled mote oonve.ntionally
~ilatilJg some ingenious haul road
COllfigrmrtioits-

But the most difficWt patt of the design bas been
,the ini1ia1 pit deveIopmeot. As can be seen from
the photograpb, the lCpography~ severe and the
pioneedng work mast be carefully identifiM, and
schOOnIed to' demoIlStraie that the cady }'eaIS of tbe
project are feasible. The~ area that bas strayed
into semi-detai1ed desi£n has been the first two ttJ
th:t'ee moves of the in-pit crosher and on:>pass
collar. Again.~ had to be demonstrated

SRK has relied on GemcoI:Il desiQI1 softw3re and
considerable'use of Aut.ccad to emme that the fuD.
~en$ioaal COiISttQmtgof~,

orebody,~ and adit m;e. always obeyed.

The Wmdy Craggy ptOject end Geddes Re5olUCe3
opitomise the excitement 8lJd challeoge of mining,
and SRK has kIt privileged to be part of their team..

Polygons - Sure Theyre'QuiOk' But Can We Afford Them?
Gary Giroux. Montgomery Consultants, Vancouver, B.C.

SRI(

Mcny mining QO'!i~liQ ha-vv histtxit:ally tISe(l tile
polygonal method of~ontor a quiCk, ,
~ '"fmt~ aI an ore reserve estfmate.
All 100 often, hoWever. the polygonal metb04 bas
bccu taml an me way trD:oagh to a pn:x1uction
l!edsIoo. w1lt1out any ot1la:re&:"ZVe estimaticu ,
~ befng-applIed.

A polygon.aI. zesav~ estimate cOnsists of assigning
the grW.~ ofa ceDttal: sample to ablock of TD8tf',rial
defined by baIviDg me distance to iis nearest

nelgt1botIIs. 11le procednJ:e assumes abomogeneity
or minera1Jrntion that simply doem't exist in Datme.
11 eITective1y ,2$Wl1es that the or:ebody can also be
seIectiveJy mined in core siud mining lIIlia. Yet. a
survey preseDIed in 1986 by ttL. Kwa and
F. Mousset-Jones (3) shows that of 114 companies
qnestionCd, 52% use poIygoIl$ fur expkntioa. 48%
use them for target definition and 38% nse tbem for
production 'decisions.
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c;nt.GIn pr'eQlding PlG8
Ova1:be~ ibiD ha:ve be4D DIImtllCQS~

cornparixl, polygosW estimctes ro otbet maJUIa1
esrimatec~geosrztiS1i~~

• C. Deutsch (2.) showed that a pcIygCDal memoa.
~~ by &J& whi!; it'
QYeJ'Mtimflted~ by 82'Jb Iclative IO kriging 1br
the Bastmtrin gold deposit.
• PJ. I..a6.car (4) QemoIlSmlled that orebody
gwmetry is~Y~ to reserve esrtmatiou - a
~ c:Wmaoou or 6.2 mby krIging versus
8.2 mby polygonal :m.ethOOs leading 10 an
anticipated 30% \ll111eCeSSarY dilntion fer the
Mo'brtm masst'ie SDJphide deposit.
• R.. :Bryan (1) used. measuredh~ sample grades
at the CaDdeIari:1 silver mine to show polygons
overestimated grade. by 30% whereas kriging
oven:stim.ated by 9%. :&posMared a pote1llia1.
loss of~ pet day ifore---wasre decisions wm
made ll5ing polygons.
• M. Roper (6) shoWed 2D exceIIent c:ompsrlson
between krlged estimates 3Dd mill bead grade ftr
me Golden Sunlight gold mine. A polygonal
estimate predU:ted 2 signfficautly bigher arade than
was achieved. .
• J.ILL.. MiIler (S) demonstIaIed tlIat. kJ:ising of
bIastholes at EqrIily Silver mine coold iIIc:rease the
v.iliIe of ore to the mill by at~ a million doIbrs
:Pel' year compared to using polygons.

Th.is: is only a SJW011 selection of e.vUblc lita'atmc
showing the iDhereat problema in pol.wmaI~
metho&. While~ rm..y initially scan to be
the most cost ~:ffective proccdmc, hisIcIy shows In
the lotlg ron they canltad lD~emistakes.

~ mid~ it is~mat ~"1alis!icscan
be abased~y if geological coo.stmnls ate
not applied. There have been ~ples of the
"black box" approacb 10 ore resezve emmation
wh¥m Ole reserves are alloW"'...d to grow, appamuly
at will! By Ihe same tokens sometimes polygonal
metllOOS do g1.ve correct answers bat in. these

SRI<
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sfm:ilT1ons ~ttstfcs wolll4 be equally effective
and wooI4 81m qomuify the precision of the
emmare.

·m~ me accmacy of the answer is a very
iInpOltaut~ Polygooal methods are DOt able to
defermine estirnatioo~ aDd the samdan1
classifiaWon boAes, "proveu''. -probablew aDd
"possibleR are filled SlJbjectiveIy. Geostatistics. on
the other hand. calcnlates an estimation variaDte
wbk:h in tmn quantifies the .accmacy of the
estimate Infa:med decisi011S can be made on the
merits of additional dtilling. Will more 00les
substantially lower~ errors. or shonld a
prodnction decision be based on the most. 0IIreDt
dati base? .

The aim of this article is not to~ polygooal
estimation. bU1lO snggest: to those who &IS& mem
that a~ a:ppliM geostarimical es:timato will
not only provide a comparati e eQimate, bat alao
give an iDd:ication of the~ af the =swcr.
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