
T he application of W eig hted S u m s M odelling  (W S M ) to exploration g eochem istry was described by
Garrett and Gru nsky (2001) as a m eans to m odel m u lti-elem ent data u sing  a priori knowledg e of the
m ineralog y and elem ent com position of the sou g ht after m ineral deposit (Kane, 1977; Garrett et al.,
1980). In this procedu re weig hts or relative im portances are assig ned to each variable, or a su bset
of variables, according  to som e g eochem ical or m ineralog ical m odel of the targ et m ineral deposit
type or g eolog ical process. W eig hted su m s (W S ) are new variables calcu lated from  the m u lti-
elem ent g eochem ical resu lts. Like P rincipal Com ponents Analysis (P CA) or F actor Analysis scores,
W S  scores have the form  of norm al or standardized scores with a m ean of zero and a standard
deviation of one. T he m ain difference between W S M  and traditional m u ltivariate statistical m ethods
is that the u ser assig ns the variable weig hting s rather than determ ining  them  with a
covariance/correlation m atrix for the dataset, as is done in P CA. F u rtherm ore W S M  is a robu st
statistical techniqu e that is not influ enced by the presence of ou tliers (Beckm an & Cook, 1983).
T he reader is referred to Garrett and Gru nsky (2001) for a description of the W S  calcu lation. In
su m m ary, relative im portance is assig ned for each variable. A weig hting  of 3, for exam ple, m eans
that that particu lar elem ent is three tim es m ore im portant than an elem ent with a weig hting  of one.
W eig hting  can be positive or neg ative. P ositive weig hting s m ean that the targ et m odel is associated
with elevated concentrations of an elem ent. N eg ative weig hting s indicate that low concentrations or
depletions of an elem ent are im portant.
Individu al relative im portance is converted into weig hts that su m  to one by dividing  each im portance
by the su m  of the absolu te valu es of im portance (i.e., ig noring  the neg ative sig ns). A requ irem ent of
the m ethod is that the su m s of the squ ares of the final weig hts also equ al one. T his is achieved by
dividing  each weig ht by the squ are root of the su m  of the squ ares of the weig hts.
T he next step involves calcu lation of the norm al scores for the variables inclu ded in the m odel for
each individu al sam ple. T o do this, robu st estim ates of the m ean and standard deviation are u sed.
T he m edian (or 50th percentile) is u sed as a robu st estim ate of the m ean and the inter-qu artile
rang e (IQ R ) m u ltiplied by 0.7413 is u sed as a robu st estim ate of the standard deviation. IQ R  is the
difference between the 75th and 25th percentiles of the data distribu tion and therefore covers a
band of data 25% wide (or 0.67449 standard deviation u nits) on either side of the m ean. T he
constant 0.7413 is u sed to convert the IQ R , which covers a rang e of 1.3490 standard deviation
u nits to an equ ivalent standard deviation1. W eig hted su m s are then calcu lated by m u ltiplying  the
norm al scores for each elem ent by the elem ent’s corresponding  weig ht and su m m ing  for each
sam ple. T he hig h resistance of the m edian and IQ R  to ou tliers m ean that it is not u su ally necessary
to trim  ou tlier and far ou tliers from  the dataset before calcu lation.
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S ix m ineral deposit types (S EDEX, P orphyry Cu , W -S karn, IR CG, P olym etallic veins, and Carlin)
that are either known or believed to occu r in the m ap sheet areas and one g eochem ical process
(hydrom orphic dispersion) are m odeled u sing  the W S  m ethod. Inclu ded elem ents and their relative
im portance are presented in T able 1.

R esu lts of each W S  m odel are attached to the corresponding  catchm ent basin polyg ons u sing  a
spatial join in ArcGIS . T his process allows for the entire polyg on to be assig ned a colou r based on
its W S  score. Colou rs are assig ned on the basis of the following  percentile breaks:
0-50%        Dark blu e
50-75%      P ale blu e
75-90%      P ale g reen
90-95%      Yellow
95-98%      O rang e
98-100%    R ed
W ith this schem e, catchm ent basins with the hotter colou rs represent sam ples with g eochem ical
characteristics consistent with the m ineralization style being  m odelled.

T able 1: T able of R elative Im portances u sed to calcu late weig hted su m s m odels

Weighted Sums Modelling

Models and Weightings

Data Presentation

1F or a norm al distribu tion the standard deviation is equ al to 0.7413*IQ R , where 0.7413 is the reciprocal of
1.349.

T able 2: List of M ineral O ccu rrences for N T S  m ap sheets 105O  and part of 105P
OCCURRENCE # OCCURRENCE NAME ALIAS(ES) DEPOSIT TYPE STATUS ECONOMIC COMMODITIES OTHER COMMODITIES
105M 001 KENO HILL BELLEKENO, ELSA, KENO 700, LUCKY QUEEN, ONEK, SILVER KING Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag, Zn Cd, Au, Sn
105M 002 FAITH Polymetallic Veins Ag-Pb-Zn+/-Au Showing Au, Pb, Ag, Zn
105M 003 DUNCAN Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag
105M 004 GOLDEN QUEEN Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Sb, Pb, Ag
105M 005 SILVER BASIN Polymetallic Veins Ag-Pb-Zn+/-Au Prospect Ag Au, Pb
105M 006 NABOB LAURASIA, RUM TUM Polymetallic Veins Ag-Pb-Zn+/-Au Showing Au, Pb, Ag
105M 007 MONUMENT Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 008 COMSTOCK PORCUPINE VEIN Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag, Zn
105M 009 APEX Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag, Zn
105M 010 VANGUARD Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag
105M 011 HOMESTAKE Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Au, Pb, Ag, Zn
105M 012 CHRISTINE Polymetallic Veins Ag-Pb-Zn+/-Au Prospect Pb, Ag
105M 013 MO Polymetallic Veins Ag-Pb-Zn+/-Au Showing Au, Pb, Ag
105M 014 MAYBRUN Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Ag, Pb
105M 015 HOGAN Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 016 RUNER MT. KENO Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag Au, Zn
105M 017 WERNECKE RAILROAD Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Au, Pb, Ag, Zn
105M 018 FORMO YUKENO Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag, Zn
105M 019 NOMAD Porphyry W Anomaly
105M 020 PADDY Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag, Zn Au
105M 021 EAGLE Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Pb, Ag, Zn
105M 022 FISHER Polymetallic Veins Ag-Pb-Zn+/-Au Anomaly Au, Pb, Ag, Zn
105M 023 PARENT Unknown Anomaly
105M 024 CREAM AND JEAN Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag Cu, Zn
105M 025 NORD Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect As, Au, Pb, Ag, Zn
105M 026 GERLITZKI Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Pb, Zn, Ag
105M 027 TITAN Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Pb, Ag, Zn
105M 028 SHANGHAI NORTH LIMB Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Cu, Pb, Ag, Zn
105M 029 MCQUESTEN WAYNE Plutonic Related Au Past Producer Au, Pb, Ag, Zn Bi
105M 030 ARGENT Unknown Anomaly Zn
105M 031 STREBCHUK JOUMBIRA Porphyry Sn Prospect As, Cu, Pb, Ag, Sn, W, Zn
105M 032 MT HALDANE LOOKOUT Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag As, Au, Zn
105M 033 LAYSIER Polymetallic Veins Ag-Pb-Zn+/-Au Anomaly Pb, Ag, Zn
105M 034 COBALT Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag Sb, Cu, Zn
105M 035 PATTERSON Unknown Anomaly As, Cu, Au, Pb, Ag, Zn
105M 036 ETTA Unknown Anomaly
105M 037 GORDON Stibnite Veins & Disseminations Prospect Sb, As, Bi, Au, Hg, Ag
105M 038 TWO BUTTES W Skarn Drilled Prospect W
105M 039 SIDE SLIP Cu Skarn Showing Cu
105M 040 GREAT HORN W Skarn Prospect Cu, W, Zn
105M 041 RAM Unknown Unknown
105M 042 HOTSPRING Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 043 LOST WERNECKE COPPER Unknown Unknown Cu
105M 044 ROOP W Skarn Showing
105M 045 ABLE Unknown Anomaly
105M 046 MOON Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Au, Pb, Ag, Zn
105M 047 MT. ALBERT Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 048 MCKIM Polymetallic Veins Ag-Pb-Zn+/-Au Showing Ag
105M 049 VACA Unknown Anomaly
105M 050 NERO Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 051 FRIESEN W Skarn Prospect Cu, Au, Pb, Mo, Ag, W
105M 052 MT HINTON Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Au, Ag
105M 053 AVENUE Polymetallic Veins Ag-Pb-Zn+/-Au Showing
105M 054 CHANCE Stibnite Veins & Disseminations Showing Sb
105M 055 YONO Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 056 SUNDOWN Plutonic Related Au Showing As, Bi, Au, Pb, Ag, Sn, W
105M 057 GUSTAVUS Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag
105M 058 HALFWAY SINISTER Unknown Drilled Prospect Au, Hg, W
105M 059 RANKIN Unknown Anomaly
105M 060 NEWRY AUREX W Skarn Drilled Prospect As, Bi, Cu, Au, Pb, W, Zn
105M 061 CHRISTAL DOROTHY Polymetallic Veins Ag-Pb-Zn+/-Au Showing Pb, Ag, Zn
105M 062 SEGSWORTH CARIBOU HILL Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag
105M 063 IRON CLAD Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect
105M 066 KALZAS FLO W Veins Drilled Prospect Be, Pb, Mo, Ag, Sn, W
105M 067 CORKERY Unknown Unknown
105M 068 WEASEL Unknown Unknown
105M 069 GAMBLER Polymetallic Veins Ag-Pb-Zn+/-Au Past Producer Pb, Ag Zn
105M 070 HAVRENAK Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Au, Pb, Ag
105M 071 DRILL W Veins Showing W
105M 072 BELEY Polymetallic Veins Ag-Pb-Zn+/-Au Drilled Prospect Pb, Ag, Zn
105M 073 BEMA Polymetallic Veins Ag-Pb-Zn+/-Au Showing Au, Ag
105M 075 WHITEMAN Unknown Unknown
105M 079 TINY ISLAND Unknown Prospect
105M 080 GORDEY Sediment-Hosted Barite Prospect barite
105M 082 BELLEKENO Polymetallic Veins Ag-Pb-Zn+/-Au Producer Pb, Ag, Zn, Au Cd, Sn
105M 083 ELSA TAILINGS Tailings Reprocessing Deposit Au, Pb, Ag, Zn
105M 084 ONEK Polymetallic Veins Ag-Pb-Zn+/-Au Deposit Ag, Pb, Au, Zn In
105M 085 LUCKY QUEEN Polymetallic Veins Ag-Pb-Zn+/-Au Deposit Ag, Pb, Zn, Au
105M 086 BERMINGHAM Polymetallic Veins Ag-Pb-Zn+/-Au Deposit Pb, Zn, Ag, Au
105M 087 FLAME & MOTH Unknown Deposit Au, Ag, Pb, Zn

Deposit Type Ag Au As Ba Bi Cd Co Cu Cs Fe Hg K Mn Mo Ni Pb S Sb Tl W Zn
Polymetallic Veins 4 4 3 4 1 2 1 1 1 1 1 5 3 5
W-Skarn 3 3 1 3 3 5 1
Porphyry Cu 2 2 1 5 3 3 2
Intrusive Related Cu-Au 1 2 5 5 2 1 5 1 2 1 1 2
SEDEX 5 3 1 5 1 5 5
Carlin 2 1 5 2 4 5
Hydromorphic Dispersion 2 1 4 5 2 5 5 2 4 2 1 3
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