YUKON
GEOLOGICAL SURVEY

-
@ Heberle

in Geoconsulting

Extracting value from geochenustry

Yikon

Energy, Mines and Resources

Weighted Sums Modelling

Table 2: List of Mineral Occurrences for NTS map sheets 1050 and part of 105P

The application of Weighted Sums Modelling (WSM) to exploration geochemistry was described by OCCURRENCE #|OCCURRENCENAME | ALIAS(ES) DEPOSIT TYPE STATUS ECONOMIC COMMODITIES [OTHER COMMODITIES
Garrett and GrunSky (2001) as a means tO model multi_element data USing a priori knowledge Of the 105M 001 KENO HILL BELLEKENO, ELSA, KENO 700, LUCKY QUEEN, ONEK, SILVER KING PonmetaIIicVe?nsAg»Pb—Zn+/—Au Past P-roducer Pb, Ag, Zn Cd, Au, Sn
. " . . i 105M 002 FAITH Polymetallic Veins Ag-Pb-Zn+/-Au |Showing Au, Pb, Ag, Zn
I ) . ) ) . . ) ) . I mineralogy and element composition of the sought after mineral deposit (Kane, 1977; Garrett et al., 105M 003 DUNCAN Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer _|Pb, Ag
S0°mE 60 70 80 90 00 10 20 30 40 S0™°mE 1980). In this procedure weights or relative importances are assigned to each variable, or a subset 105M004 | GOLDEN QUEEN Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect b, Pb, Ag
— s — o ~— . : : : : : . 105M 005 SILVER BASIN Pol Ilic Veins Ag-Pb-Zn+/-Au_|P| Al Au, Pb
=L IN K W B S (] NSNS 7~ 2 NI ES SIS A < (7 - of variables, according to some geochemical or mineralogical model of the target mineral deposit osoos__|siver e Pobmetalieins A PbIoiffu Prospec pure
5 o L 7 ! (/J = LS ? ) (”f,:? ;) X o N = cgzwf\ N 5 type or geological process. Weighted sums (WS) are new variables calculated from the multi- 105M007  |MONUMENT Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Pb, Ag
= " PIC ~—/ o - S 2 g = H H . H H 105M 008 COMSTOCK PORCUPINE VEIN Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer  |Pb, Ag, Zn
g K%/ ﬂ : @W /\,é \Lace: \,& /\) \ 8 element geochemical results. Like Principal Comppnents Analyslls (PCA) or Factor Analysis scores, o o0e ™ |apex e metlicVein: A pham A Tohomins TWYET
S ?( P ’ o M ] o 25000 o =0 ~ WS scores have the form of normal or standardized scores with a mean of zero and a standard 105M 010 VANGUARD Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer _|Pb, Ag
,U/ T R - L = ’ x»-‘ % deviation of one. The main difference between WSM and traditional multivariate statistical methods 105M 011 HOMESTAKE Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Au, Pb, Ag, Zn
7 1 . . . . . e . 105M 012 CHRISTINE Pol tallic Veins Ag-Pb-Zn+/-Au_|P ct Pb, A
/] ! / ° S is that the user assigns the variable weightings rather than determining them with a oo o PolymetallicVeins ALPb-znt/-Au [Showing A P Ag
. \\H e ; s 3 M 050 covariance/correlation matrix for the dataset, as is done in PCA. Furthermore WSM is a robust 105M 014 MAYBRUN Polymetallic Veins Ag-Pb-zn+/-Au_|Past Producer | Ag, Pb
: A05M 01 o statistical technique that is not influenced by the presence of outliers (Beckman & Cook, 1983). 105015 |HOGAN Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Pb, Ag
) - Vst 105M 016 RUNER MT. KENO Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer |Pb, Ag Au, Zn
<> % 05M 7 0 z ' ) 105M 017 WERNECKE RAILROAD Polymetallic Veins Ag-Pb-Zn+/-Au |Drilled Prospect Au, Pb, Ag, Zn
X M 027 1025 . ¢ The reader is referred to Garrett and Grunsky (2001) for a description of the WS calculation. In 105M018  |FORMO YUKENO Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer _|Pb, Ag, Zn
Lt — . . . . . . . 105M 019 NOMAD Porphyry W A |
7090 el D o 05 105K, 05M-049 7090 summary, relative importance is assigned for each variable. A weighting of 3, for example, means omozo TraDDY PolymetallicVains AgPb-Znt/-Au |past Producer |7b. Ag Zn ™
3 SOYE 105 083 0 108M g z that that particular element is three times more important than an element with a weighting of one. 105M 021 EAGLE Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Pb, Ag, Zn
Les— AL 2 19oM 028 " 10 084 ) 105 o Weighting can be positive or negative. Positive weightings mean that the target model is associated e —JoeR Ez:’r:*;ilt:"‘cveinsAg'Pb'Z”+/‘A“ 2:22::; Au, Pb, Ag, Zn
< o ) S 5 4 Lose) \ 2 with elevated concentrations of an element. Negative weightings indicate that low concentrations or 105M 024 CREAM AND JEAN Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer |Pb, Ag Cu.zn
. l\\QOSM 072 o —==7 o o - dep|eti0ns of an element are important_ 105M 025 NORD Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect As, Au, Pb, Ag, Zn
° L\ 105M 02 _ X 2 @ - P 105M 026 GERLITZKI Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Pb, Zn, Ag
~ pa—— L. . . . . . L . 105M 027 TITAN Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Pb, Ag, Zn
A7 g ~ oM Individual relative importance is converted into weights that sum to one by dividing each importance 105M 028 |SHANGHAI NORTH LIMB Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Cu, Pb, Ag, 2n
[ / 5M 060 . S by the sum of the absolute values of importance (i.e., ignoring the negative signs). A requirement of e S TEN WAYNE Z':'kt:;‘;j:e'ate““ Z:S(:;;‘l’:“w Au, Pb, Ag, Zn =
< - . R the method is that the sums of the squares of the final weights also equal one. This is achieved by 105M031 __ |STREBCHUK JOUMBIRA Porphyry Sn Prospect As, Cu, Pb, Ag, Sn, W, Zn
7080 ~ = ° /C /i \H 7 7080 d|v|d|ng each We|ght by the square root of the sum of the squares of the We|ghts 105M 032 MT HALDANE LOOKOUT Polymetallic Veins Ag-Pb-Zn+/-Au |Past Producer |Pb, Ag As, Au, Zn
'y 5 8 105M 033 LAYSIER Polymetallic Veins Ag-Pb-Zn+/-Au |Anomaly Pb, Ag, Zn
MO J )
Q__’, / Tri ‘—"‘«G . . . . . 105M 034 COBALT Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer _ |Pb, Ag Sb, Cu, Zn
( v 7 6 { 0 ey N [~ The next step involves calculation of the normal scores for the variables included in the model for 105M 035 PATTERSON Unknown Anomaly As, Cu, Au, Pb, Ag, Zn
ey A ] q each individual sample. To do this, robust estimates of the mean and standard deviation are used. oo TeonboN e ;‘:0‘1’::3 S5, A B A A
) ‘po M j 0 The median (or 50th percentile) is used as a robust estimate of the mean and the inter-quartile 105M038|TWO BUTTES W Skarn Drilled Prospect w_
gj 05 A T 10547 S~ 1 & S, : Q range (IQR) multiplied by 0.7413 is used as a robust estimate of the standard deviation. IQR is the 105M039  |SIDESLIP Cu Skarn Showing Cu
( / Y/ ar = . /\/\/_/_\N_m o g difference between the 75th and 25th percentiles of the data distribution and therefore covers a Toomoa o T HORH Cram Prospect cunin
!/ ¢ ~ S w ) Q band of data 25% wide (or 0.67449 standard deviation units) on either side of the mean. The 105M 042 HOTSPRING Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Pb, Ag
72 / 'l' O] ‘\/ = M ; )é \ constant 0.7413 is used to convert the IQR, which covers a range of 1.3490 standard deviation ﬁim‘:‘ ;‘;SJPWERNECKECOPPER \‘j\;‘:::r“:” ;’::;l‘l’:”g” Cu
7070 > Vi —jj {4 - - I({/A ) AN S5 R 1070 units to an equivalent standard deviation'. Weighted sums are then calculated by multiplying the 105M045 | ABLE Unknown Anomaly
. L7 7 O - N normal scores for each element by the element’s corresponding weight and summing for each 105M046 __ |MOON Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Au, Pb, Ag, Zn
e B ‘\f\( k [ le. The high resistance of the median and IQR to outliers mean that it is not usually necessa (ML ALBERT Powmetallic Veins Ag-Pb-Znt/Au |Showing Pb.Ag
N s ’ P ¥ Sam.p €. . g . . y ry 105M 048 MCKIM Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Ag
LS N Y S O 2 to trim outlier and far outliers from the dataset before calculation. 105M049  |VACA Unknown Anomaly
\g\__,/—'\—_, - i 3 = S 105M 050 NERO Polymetallic Veins Ag-Pb-Zn+/-Au |Showing Pb, Ag
Ce 105M 051 FRIESEN W Skarn Prospect Cu, Au, Pb, Mo, Ag, W
' = ' For a normal distribution the standard deviation is equal to 0.7413*IQR, where 0.7413 is the reciprocal of 105M052  |MTHINTON Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Au, Ag
1349 wsmoss—Jcrance Slbte veios  iseminations[snowin s
\ . . tibnite Veins isseminations owing
e | / 105M 055 YONO Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Pb, Ag
H H 105M 056 SUNDOWN Plutonic Related Au Showing As, Bi, Au, Pb, Ag, Sn, W
70 J 70 MOdeIs and Welghtlngs 105M 057 GUSTAVUS Polymetallic Veins Ag-Pb-Zn+/-Au |Showing Pb, Ag
60 60 105M 058 HALFWAY SINISTER Unknown Drilled Prospect Au, Hg, W
N \I Six mineral deposit types (SEDEX, Porphyry Cu, W-Skarn, IRCG, Polymetallic veins, and Carlin) 105M059  |[RANKIN Unknown Anomaly
S ¢ < that are either known or believed to occur in the map sheet areas and one geochemical process 105M060__NEWRY AUREX Wskam ____ Drilled Prospect As, Bi, Cu, Au, Pb, W, Zn
[~ —— & . . . . . . 105M 061 CHRISTAL DOROTHY Polymetallic Veins Ag-Pb-Zn+/-Au |Showing Pb, Ag, Zn
Q} / ¢ € (hydromorphic dispersion) are modeled using the WS method. Included elements and their relative 105M062 | SEGSWORTH CARIBOU HILL Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer _|Pb, Ag
,\MJ Qg ~ e |mp0rtance are presented |n Table 1 igimgzz :(RAOLE;ZSLAD = \I:\(’)I\er'\etallicVeinsAg-Pb-Zn+/-Au grl::eg :rospect e A W
) a eins rille rospect e, , Vo, Ag, on,
| =T 2 105M 067 CORKERY Unknown Unknown
> b@ _ v/ © ( Data Presentation 105M 068 WEASEL Unknown Unknown
7 g 9) £ 105M 069 GAMBLER Polymetallic Veins Ag-Pb-Zn+/-Au_|Past Producer |Pb, Ag Zn
//_ﬂ% ! Cg =4 105M 070 HAVRENAK Polymetallic Veins Ag-Pb-Zn+/-Au_|Drilled Prospect Au, Pb, Ag
Yy : : : 105M 071 DRILL W Veins Showing W
70850 _— ; /)fn\gd/% . 7050 Resglts. qf gach WS model are attached to the corrgspondlng catchment. basin polygons using a 1051072 BELEY bolymetallicVeins Ag-PbZns/-Au [orilled Prospect b, Ag, 2
v Y spatial join in ArcGIS. This process allows for the entire polygon to be assigned a colour based on 105M 073 BEMA Polymetallic Veins Ag-Pb-Zn+/-Au_|Showing Au, Ag
o . its WS score. Colours are assigned on the basis of the following percentile breaks: ﬁng ¥‘|":"YT|ES"L":,:‘D 3"t”°W“ L’"k““c’t“
nknown rospe
l-— 105M 080 GORDEY Sediment-Hosted Barite Prospect barite
0-50% Dark blue 105M 082 BELLEKENO Polymetallic Veins Ag-Pb-Zn+/-Au_|Producer Pb, Ag, Zn, Au Cd,Sn
MHatser 105M 083 ELSA TAILINGS Tailings Reprocessing Deposit Au, Pb, Ag, Zn
Q] g : . 50-75% Pale blue 105M 084 ONEK Polymetallic Veins Ag-Pb-Zn+/-Au | Deposit Ag, Pb, Au, Zn In
- 0 Q ¢ 2 75-90% Pale green 105M 085 LUCKY QUEEN Polymetallic Veins Ag-Pb-Zn+/-Au |Deposit Ag, Pb, Zn, Au
90_95% Ye”OW 105M 086 BERMINGHAM Polymetallic Veins Ag-Pb-Zn+/-Au | Deposit Pb, Zn, Ag, Au
Al Yy 105M 087 FLAME & MOTH Unknown Deposit Au, Ag, Pb, Zn
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98-100% Red
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