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Table 1: List of Mineral Occurrences for NTS map sheet 105H (Yukon MINFILE, 2015)
Number Name Type Status Commodities
105H 001 JAN S karn Cu P rospect Copper, G old
105H 002 MIDAS S karn Cu S h ow ing Copper, Zinc, Lead, S ilv er
105H 003 KEE U nknow n U nknow n
105H 004 CO X V ein P olymetallic Ag -P b-Zn±Au U nknow n Lead, S ilv er, Zinc
105H 005 FLIP S karn P b-Zn Drilled P rospect Copper, Lead, T ung sten, Zinc, S ilv er, 

G old
105H 006 DC S karn P b-Zn Drilled P rospect Copper, S ilv er, Lead, Zinc
105H 007 V AG AS U nknow n Anomaly Lead, Zinc
105H 008 MIKO S karn P b-Zn Drilled P rospect Copper, S ilv er, Zinc, G old, Lead
105H 009 G LEN N A S karn P b-Zn Drilled P rospect Lead, Zinc, S ilv er
105H 010 S T EELE S karn P b-Zn S h ow ing Copper, S ilv er, Zinc, Lead
105H 011 MAX S karn P b-Zn Drilled P rospect Copper, G old, Lead, S ilv er, T ung sten, 

Zinc
105H 012 KLAT ZA U nknow n Anomaly T ung sten
105H 013 FRAN CES V ein Cu±Ag  Quartz S h ow ing Copper
105H 014 LIN D U ltramafic Mafic Jade (N eph rite) P roducer Jade/N eph rite
105H 015 DO U G V ein Cu±Ag  Quartz S h ow ing Copper
105H 016 T U CHIT U A U ltramafic Mafic Jade (N eph rite) P ast P roducer Ch rysotile, G old, Lead, S ilv er, Zinc, 

Jade/N eph rite, Copper
105H 017 EAS T  ARM U nknow n S h ow ing
105H 018 G ALE S karn P b-Zn P rospect Copper, S ilv er, Zinc, Lead
105H 019 MAY S karn P b-Zn S h ow ing Cobalt, Copper, Molybdenum, N ickel, 

Zinc, S ilv er, G old
105H 020 MAP EL V ein P olymetallic Ag -P b-Zn±Au S h ow ing Copper, Lead, G old, S ilv er, Zinc
105H 021 MAT T  BERRY V olcanog enic Massiv e S ulph ide (V MS ) Kuroko Cu-P b-Zn Deposit G old, Lead, Zinc, Antimony, S ilv er
105H 022 FLU KE S karn P b-Zn S h ow ing Lead, S ilv er, Zinc
105H 023 LU CY U nknow n U nknow n
105H 024 CAN YO N S karn P b-Zn Drilled P rospect G old, Zinc, Lead, S ilv er
105H 025 S T U S karn W S h ow ing Copper
105H 026 T ERRY S karn W P rospect T ung sten
105H 027 CO RRIE U nknow n Drilled P rospect Bismuth , Zinc, S ilv er, N ickel, Copper, 

G old
105H 028 BLACK JACK S karn P b-Zn Drilled P rospect Bismuth , G old, S ilv er, Zinc, Lead, 

Cadmium
105H 029 FIR T REE S karn P b-Zn Drilled P rospect Copper, Zinc, S ilv er, G old, Lead
105H 030 MO N T S E S karn W U nknow n T ung sten
105H 031 RO N S karn P b-Zn P rospect Cadmium, Lead, S ilv er, Zinc, Copper, 

G old
105H 032 HELEN S karn W U nknow n Bismuth , S ilv er, T ung sten, G old
105H 033 BRO D S karn P b-Zn P rospect Lead, Zinc, S ilv er
105H 034 N EEBIN G P lutonic Related Au S h ow ing G old, Arsenic, Lead
105H 035 JU S T IN P lutonic Related Au Drilled P rospect Copper, G old, T ung sten, S ilv er, Lead, 

Molybdenum, Zinc, Bismuth , Arsenic
105H 036 RO AD V ein Au-Quartz Drilled P rospect Arsenic, S ilv er, G old
105H 037 T O Y S karn P b-Zn S h ow ing Copper, Lead, S ilv er, Zinc, G old
105H 040 CREE S karn Mo S h ow ing Molybdenum
105H 041 BR S karn W S h ow ing Copper, T ung sten
105H 042 T AN YA S karn W Drilled P rospect Copper, S ilv er, Zinc, T ung sten, Lead
105H 043 G U Y S karn W S h ow ing Copper, T ung sten
105H 044 REN A P orph yry Mo (Low  F-T ype) S h ow ing Molybdenum, T ung sten
105H 045 FU LCHER U nknow n Anomaly Lead, Zinc
105H 046 T U S T LES U nknow n Anomaly Copper
105H 047 FIN S ediment h osted S edimentary Exh alativ e Zn-P b-Ag  (S edex)Drilled P rospect Barite, Zinc, Lead, S ilv er
105H 048 T ED V ein Barite P rospect Barite, S ilv er, Zinc, G old, Lead
105H 049 N ARCHILLA S karn W P rospect Copper, S ilv er, Zinc, G old, Lead
105H 050 LEE S karn P b-Zn Drilled P rospect Copper, Zinc, Lead, S ilv er
105H 051 YU S EZYU S karn W S h ow ing Copper, T ung sten
105H 052 DO DG E S karn Mo S h ow ing Molybdenum, T ung sten
105H 053 T ILLEI P orph yry Mo (Low  F-T ype) S h ow ing Lead, Molybdenum, Zinc, T ung sten
105H 054 HIT CH-HIKER Manto P olymetallic Ag -P b-Zn S h ow ing Lead, Zinc, Copper, S ilv er
105H 055 ZEU S S karn W S h ow ing Copper, S ilv er, T ung sten, Zinc, Lead
105H 056 CARBIDE S karn W S h ow ing Molybdenum, T ung sten
105H 057 RICARDO U nknow n Anomaly
105H 058 ALM S karn P b-Zn U nknow n
105H 059 BU S S karn W P rospect Copper, Molybdenum, T ung sten, Zinc
105H 064 MARKHAM S karn P b-Zn S h ow ing Copper, Zinc, Lead
105H 066 3ACE P lutonic Related Au Drilled P rospect G old, Arsenic
105H 067 G O LDEN  CU LV ERT O rog enic Au S h ow ing G old, Arsenic
105H 068 S U S AN S karn W Drilled P rospect Copper, S ilv er, T ung sten, Zinc, Lead
105H 070 CALI S karn W Drilled P rospect Copper, S ilv er, T ung sten
105H 072 W O AH S karn W Drilled P rospect T ung sten
105H 073 T AI S karn W Drilled P rospect T ung sten
105H 075 MAXI S ediment h osted S edimentary Exh alativ e Zn-P b-Ag  (S edex)Drilled P rospect Barite, G ypsum, Lead, S ilv er, Zinc, 

Copper
105H 077 ZEU T S karn W S h ow ing T ung sten
105H 078 JU LIA V olcanog enic Massiv e S ulph ide (V MS ) Bessh i Cu-Zn Drilled P rospect Copper, G old, S ilv er, Zinc
105H 079 T IN Y U nknow n U nknow n
105H 080 KN EIL V ein P olymetallic Ag -P b-Zn±Au S h ow ing Copper, S ilv er, Zinc, Lead
105H 081 T YERS V ein Cu±Ag  Quartz S h ow ing Copper
105H 082 T U N A P orph yry Mo (Low  F-T ype) S h ow ing Antimony, G old, S ilv er, T ung sten, 

Molybdenum, Copper, Arsenic, Bismuth
105H 084 CHAP S karn W S h ow ing Copper, T ung sten, Zinc, Lead
105H 085 BEAN S U nknow n U nknow n
105H 086 CERRO S karn W S h ow ing Copper, T ung sten, Molybdenum
105H 087 MIG U nknow n U nknow n Zinc
105H 088 BILLIN G S S karn W S h ow ing Molybdenum, T ung sten
105H 089 W O S karn P b-Zn S h ow ing Lead, Zinc
105H 090 W E S karn W S h ow ing Lead, Zinc, T ung sten
105H 091 P IN K S karn Cu S h ow ing Copper
105H 092 S HAN S karn P b-Zn S h ow ing Lead, Zinc, T ung sten
105H 093 S EBAS T IAN S karn P b-Zn S h ow ing Lead, T ung sten, Zinc
105H 094 MT . BILLIN G S S karn P b-Zn S h ow ing Lead, T ung sten, Zinc
105H 095 CO ME S ediment h osted S edimentary Exh alativ e Zn-P b-Ag  (S edex)S h ow ing Zinc
105H 096 MCP HERS O N S karn P b-Zn S h ow ing Copper, S ilv er, Zinc, Lead
105H 097 T U S P orph yry Mo (Low  F-T ype) S h ow ing Molybdenum, T ung sten
105H 098 AN DERS O N S karn W S h ow ing T ung sten
105H 099 BRO T EN S karn W S h ow ing T ung sten
105H 100 MIN I S karn W S h ow ing T ung sten
105H 102 FER V ein Au-Quartz S h ow ing Arsenic, Lead, Zinc, Copper, G old
105H 103 S P RO G G E V ein Au-Quartz P rospect G old, Bismuth , Arsenic, Antimony

M ACKIE, R., ARN E, D. AN D P EN N IM P EDE, C., 2015.  W eig h ted sums model for Cu skarn deposits
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N T S  105H.  Yukon G eolog ical S urv ey, O pen File 2015-27, scale 1:250 000, sh eet 8 of 15.
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IN T RO DU CT IO N  
N ew  g eoch emical data from re-analysis of arch iv ed 
stream sediment samples h av e been assessed using  
w eig h ted sums modeling  and catch ment basin analysis, 
as described in th e meth odolog y report accompanying  th is 
map (M ackie et al., 2015).   Both  commodity and 
path finder element abundances are ev aluated to h ig h lig h t 
areas th at sh ow  g eoch emical responses consistent w ith  a 
v ariety of base and precious-metal mineral deposit types.   
T h e results of modeling , completed using  tw o approach es, 
are presented as a series of catch ment maps and 
associated data files.  T h is release is part of a reg ional 
assessment of stream sediment g eoch emistry th at cov ers 
a larg e part of Yukon. 
S AM P LIN G  AN D AN ALYS IS  P RO G RAM S  
S tream sediment and w ater samples from th e Frances 
Lake map area (105H) w ere collected at a 
reconnaissance scale in 1987 as part of th e Canada-
Yukon M ineral Dev elopment Ag reement (Hornbrook & 
Friske, 1988).   Field descriptions and initial g eoch emical 
data for 917 sites w ere released in G eolog ical S urv ey of 
Canada (“G S C”) O pen File 1649.  N ew  g eoch emical data 
from th e re-analysis of arch iv ed sample material w ere 
released in G S C O pen File 6043 and Yukon G eolog ical 
S urv ey (“YG S ”) O pen File 2009-1.  T h e reader is referred 
to th ese open files for detailed descriptions of sampling  
tech niques, analytical procedures and quality control 
measures.   
M IN ERAL O CCU RREN CES  
A v ariety of types of base and precious-metal 
mineralization are know n to occur in th e Frances Lake 
map sh eet area as sh ow n in T able 1 (YG S  M IN FILE, 
2015).  S karn is dominant style of mineralization 
documented in th e area and includes W  (T ai, W oah  and 
S usan deposits), P b-Zn (M ax, M iko, Fir T ree, and Lee 
deposits) and Cu (Jan P rospect) types.  T h e producing  
Cantung  W -skarn mine, currently operated by N orth  
American T ung sten Corporation, occurs in th e north -
eastern corner of th e map area w ith in N orth w est 
T erritories. In addition to skarn mineralization, intrusion-
related g old mineralization h as also been documented 
w ith in th e map area (Justin Deposit).  T h e Finlayson Lake 
Zn-P b-Cu-Ag  V M S  district and th e T intina polymetallic Ag -
P b-Zn deposit occur in th e adjacent map area tow ards th e 
w est (105G ).   
W EIG HT ED S U M S  M O DELLIN G  
As described in th e report accompanying  th is map 
(M ackie et al., 2015), tw o approach es h av e been used to 
subdue effects related to ch ang es in underlying  g eolog y.  
O ne uses data lev elled by th e dominant g eolog y mapped 
w ith in each  catch ment. T h e oth er uses residuals 
calculated from reg ression ag ainst principal components 
interpreted to represent g eolog ic h orizons th at exh ibit a 
strong  influence on th e distribution of commodity and 
path finder elements.  W eig h ted sums models (W S M ) h av e 
been g enerated using  th e processed data. Importance 
ranking s used in W eig h ted S ums M odels (W S M ) for a 
v ariety of deposit types are summarized in T able 2.  Each  

model is optimized for a targ et deposit type h ow ev er oth er 
deposit types may be represented in a g iv en model due to 
similarities in elemental abundances and associations.   A 
W S M  is presented for epith ermal Au-Ag  mineralization, 
h ow ev er g iv en th e lack of occurrences of th is type w ith in 
th e map area th e model could not be v alidated and 
th erefore sh ould be used w ith  caution.  
 
Exploratory data analysis of both  raw  element data and 
principal components indicate th at th e distribution of many 
commodity and path finder elements is strong ly influenced 
by lith olog ical v ariation.  T h e first principal component 
sh ow s h ig h  positiv e loading s for S b, S e, Hg , N i, Ag , Cu, 
As, Cd, Ba and Zn; and neg ativ e loading s for K, T i, N a, Al, 
Bi and U . Respectiv ely, th ese g rouping s form 
g eoch emical domains th at match  th e transition from 
sedimentary and v olcanic rocks in th e w est to felsic 
intrusiv e rocks in th e east. T h e second principal 
component sh ow s h ig h  neg ativ e loading s for Co, Fe, Cr, 
N i, Cu and M g  w h ich  forms a spatial pattern match ing  th e 
mapped distribution of th e Hyland G roup sedimentary 
rocks.  Reg ression analysis of selected metals ag ainst th e 
relev ant principal component(s) effectiv ely filters th ese 
‘terrane-effects’ w h ile preserv ing  responses related to 
know n occurrences.  Lev elling  by th e dominant mapped 
g eolog y h as a more subdued effect on filtering  th e 
interpreted lith olog ical control for certain (e.g., Ba, Cd, Hg  
and Ag ).  In order to reduce th e impact th ese elements 
h ad in th e W S M  th ey w ere assig ned low  importance 
ranking s or w ere omitted for certain deposit types.  
N eg ativ e ranking s w ere assig ned to certain v ariables to 
h elp differentiate deposit types w ith  similar metal 
associations.  For most deposit types th e W S M  models 
g enerated using  th e tw o approach es are quite similar. 
 
T h e effectiv eness of h istorical sampling  cov erag e h as 
been assessed empirically using  g raph s of W S Ms plotted 
ag ainst catch ment surface area to determine th e ideal 
maximum catch ment size (10 km2).  Catch ments th at 
cov er larg er areas are interpreted to h av e been under-
sampled and th us require furth er sampling  to properly 
ev aluate g eoch emical anomalism.  G iv en th e likelih ood 
th at a mineralization ‘sig nal’ w ould be prog ressiv ely 
diluted w ith  increase in catch ment size, marg inally h ig h  
W S M  scores for larg e catch ments could also be of 
interest. 
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Table 2: Importance rankings for weighted sums models using residuals on principal components.
Target Deposit Typea Other Deposit Typesa Mn Fe Co Ni Cu Mo Zn Pb Ag Au1 As Ba Cd Sn Sb Te Hg Tl Bi F W

P b-Zn skarn V M S , S EDEX, M V T , 
P olymetallic Ag -P b-Zn 3 4 2 1 1

V M S  (Zn-rich ) S EDEX, P b-Zn skarn, M V T ,  
P olymetallic Ag -P b-Zn -2 2 4 2 1 1 2 1 -2

Cu skarn P orph yry Cu, Cu-Ag  qtz vein 3 3 1 1
W  skarn P orph yry M o 1 1 1 4
P orph yry M o P orph yry Cu, W  skarn 2 3 1
Intrusion-related Au Epith ermal Au-Ag 4 2 1 1
Epith ermal Au-Ag Intrusion-related Au, 

P olymetallic Ag -P b-Zn -1 -1 4 3 2 1

1Raw  data follow ing  a log 10 transformation.

a.V M S  = volcanic h osted/associated massive sulph ide; S EDEX = sedimentary exh alative; M V T  = M ississippi V alley T ype; P olymetallic Ag -P b-Zn type 
includes both  vein and manto styles.  


