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Table 1: List of Mineral Occurrences for NTS map sheet 105A/95D (Yukon MINFILE, 2015)
Number Name Type Status Commodities
095D 001 T O O BALLY U nknown Anom aly
095D 002 GU S T Y Volcanoge nic S ulphide  - type  not de te rm ine d S howing Coppe r
095D 003 R A U nknown U nknown
095D 004 AR U nknown U nknown
095D 005 M EL S e dim e nt hoste d M ississippi Valle y-T ype  Pb-Zn (M VT ) De posit Barite , Zinc, Le ad, Coppe r
095D 006 M CM ILLAN M anto Polym e tallic Ag-Pb-Zn De posit Le ad, Zinc, S ilve r
095D 007 CH U S karn Pb-Zn S howing Le ad, Zinc
095D 008 GABE Volcanoge nic S ulphide  - type  not de te rm ine d S howing Coppe r
095D 011 H YLAN D GO LD Plutonic R e late d Au De posit Gold, S ilve r, Bism uth, Le ad, Arse nic
095D 012 S O W DEN U nknown U nknown
095D 013 H U LS E M anto Polym e tallic Ag-Pb-Zn Prospe ct Le ad, S ilve r, Zinc
095D 014 W AT S IT U nknown Anom aly Zinc
095D 016 AS BU R Y U nknown Anom aly Zinc, Le ad
095D 017 S PO R K U nknown U nknown
095D 018 O U DDER S karn W Anom aly T ungste n
095D 019 S ER APH IM U nknown Anom aly Zinc
095D 020 LO O T Z Volcanoge nic S ulphide  - type  not de te rm ine d Anom aly Le ad, Zinc
095D 021 KR O N IG U nknown Anom aly Barite , Zinc, Le ad
095D 022 H ER PES S karn W U nknown T ungste n
095D 023 QU O U nknown Anom aly Gold
095D 026 S U LPET R O Coal De posit Coal
095D 027 JO N I S e dim e nt hoste d M ississippi Valle y-T ype  Pb-Zn (M VT ) S howing Barium, Le ad, Zinc, S ilve r
095D 028 PLAY U nknown U nknown
095D 032 JER I S e dim e nt hoste d S e dim e ntary Exhalative  Zn-Pb-Ag (S e de x)Drille d Prospe ct Zinc, Le ad
095D 033 CU Z Ve in Au-Quartz S howing Antim ony, Arse nic, Bism uth, Gold
095D 034 JP U nknown Anom aly Le ad, S ilve r
095D 035 JER I-N O R T H S e dim e nt hoste d M ississippi Valle y-T ype  Pb-Zn (M VT ) Drille d Prospe ct Zinc
095D 036 ZIEL U nknown Anom aly Le ad, Zinc
095D 037 GU S T Y U nknown Anom aly
095D 038 BLO O D U nknown Anom aly
095D 039 F ER R ICR ET E U nknown Anom aly
095D 040 AR GIL U nknown Anom aly Coppe r, M olybde num, N icke l, M angane se
095D 041 T O E-IN S karn Anom aly
105A 001 H Y U nknown U nknown
105A 002 IT U nknown U nknown
105A 003 GAR DEN U nknown U nknown
105A 004 W IN DF ALL U nknown U nknown
105A 005 W AT S O N Ve in Polym e tallic Ag-Pb-Zn±Au Drille d Prospe ct Le ad, Zinc, S ilve r
105A 006 N AZO Ve in Polym e tallic Ag-Pb-Zn±Au Drille d Prospe ct Barite , Coppe r, Zinc, S ilve r, Le ad
105A 007 CAR O L Coal Drille d Prospe ct Coal
105A 008 ALBER T Coal Drille d Prospe ct Coal
105A 009 S AW M ILL Coal S howing Coal
105A 010 R AN CH U nknown U nknown
105A 011 CAR N EGIE U nknown Anom aly
105A 012 M T . H U N DER E M anto Polym e tallic Ag-Pb-Zn Past Produce r Le ad, Zinc, S ilve r, F luorite
105A 013 S A DEN A H ES S karn Pb-Zn Past Produce r Le ad, Zinc, S ilve r
105A 014 R ALPH U nknown U nknown
105A 015 S IM PS O N U nknown S take d - N o W ork R e corde d
105A 016 H EIS Z U nknown U nknown
105A 017 BAILEY S karn W De posit T ungste n, T ungste n T rioxide , Coppe r, M olybde num
105A 018 BALO N S e dim e nt hoste d S e dim e ntary Exhalative  Zn-Pb-Ag (S e de x)Prospe ct Cadm ium, Zinc, Le ad, Coppe r, Gold
105A 019 CAN ADA S karn W S howing T ungste n
105A 020 M U R R AY Porphyry M o (Low F -T ype ) S howing Gold, M olybde num, T ungste n
105A 021 N O T T Ve in Polym e tallic Ag-Pb-Zn±Au Drille d Prospe ct Coppe r, Le ad, Gold, Zinc, T ungste n, S ilve r
105A 022 BO U R GET U nknown Anom aly Coppe r, T ungste n
105A 023 W AR BU R T O N Ve in Polym e tallic Ag-Pb-Zn±Au S howing Coppe r, S ilve r, Gold, Le ad
105A 024 O LGA U nknown U nknown
105A 025 M YM R YK U nknown U nknown
105A 026 H YLAN D U nknown Anom aly Zinc
105A 027 AN GU S U nknown Anom aly Zinc
105A 028 S H ALE U nknown U nknown Zinc
105A 029 ALLEGR ET T O U nknown U nknown
105A 030 LIN GF IS H U nknown Anom aly Le ad, Zinc
105A 031 PLAN U nknown U nknown
105A 032 GR EEN Ve in Polym e tallic Ag-Pb-Zn±Au S howing Coppe r, Gold, Le ad, S ilve r
105A 033 KLU N K U nknown U nknown
105A 034 H O W AR D U nknown U nknown
105A 035 T ILL U nknown Anom aly
105A 036 DO DO Coal Prospe ct Coal
105A 037 M IDDLE CAN YO N Coal S howing Coal
105A 038 S H ELL U nknown Anom aly
105A 039 AU R U M M anto Polym e tallic Ag-Pb-Zn Anom aly Coppe r, Zinc, Gold, S ilve r
105A 040 S KIH ILL U nknown U nknown
105A 041 PU G U nknown U nknown
105A 042 S LEET U nknown U nknown
105A 043 GLIM M ER U nknown Anom aly
105A 044 H IGH W AY U nknown Anom aly
105A 045 JEW EL U nknown U nknown
105A 046 T AF F IE Porphyry M o (Low F -T ype ) Anom aly M olybde num
105A 047 S AM BO Volcanoge nic M assive  S ulphide  (VM S ) Kuroko Cu-Pb-Zn Prospe ct Coppe r, Zinc, Gold, S ilve r, Le ad
105A 048 IT CH U nknown Anom aly
105A 049 LIT T LE JIM M Y Volcanoge nic S ulphide  - type  not de te rm ine d S howing Coppe r, Zinc, Le ad, S ilve r
105A 050 BAR T U nknown Anom aly Coppe r, Zinc, Gold, Le ad

M ACKIE, R ., AR N E, D. AN D PEN N IM PEDE, C., 2015.  W e ighte d sums mode l for Porphyry M o de posits
using principal compone nt re siduals. In: Enhance d inte rpre tation of stre am se dim e nt ge oche m ical data
for N T S  95D and 105A. Yukon Ge ological S urve y, O pe n F ile  2015-30, scale
1:250 000, she e t 9 of 13.

Catchm e nt basin polygons ge ne rate d by the  Yukon Ge ological S urve y (J. O . Bruce ).

Any re visions or additional ge ological inform ation know n to the  use r w ould be  w e lcom e d by the  Yukon
Ge ological S urve y.

Pape r copie s of this map and the  accompanying re port m ay be  purchase d from the  Yukon Ge ological
S urve y, Ene rgy, M ine s and R e source s, Gove rnm e nt of Yukon, R oom 102-300 M ain S t., W hite horse ,
Yukon, Y1A 2B5. Ph. 867-667-3201, Email ge ology@gov.yk.ca.

A digital PDF  (Portable  Docum e nt F ile ) of this map m ay be  dow nloade d fre e  of charge  from the  Yukon
Ge ological S urve y w e bsite : http://ww w.ge ology.gov.yk.ca.

R ECO M M EN DED CIT AT IO N

IN T R O DU CT IO N  
N e w ge oche mical data from re -analysis of archive d 
stre am se dim e nt sample s have  be e n asse sse d using 
w e ighte d sums mode ling and catchm e nt basin analysis as 
de scribe d in the  m e thodology re port that accompanie s 
this map (M ackie  et al., 2015).   Both commodity and 
pathfinde r e le m e nt abundance s are  e valuate d to highlight 
are as that show ge oche mical re sponse s consiste nt with a 
varie ty of base  and pre cious-m e tal mine ral de posit type s.   
T he  re sults of mode ling, comple te d using two approache s, 
are  pre se nte d as a se rie s of catchm e nt maps and 
associate d data file s.  T his re le ase  is part of a re gional 
asse ssm e nt of stre am se dim e nt ge oche mistry that cove rs 
a large  part of Yukon. 
S AM PLIN G AN D AN ALYS IS  PR O GR AM S  
S tre am se dim e nt and wate r sample s from the  W atson 
Lake  and Coal R ive r are as (N T S  105A and 95D, 
re spe ctive ly) w e re  colle cte d at a re connaissance  scale  in 
1995 as part of the  Canada-Yukon M ine ral R e source  
De ve lopm e nt Coope ration Agre e m e nt (F riske  et al., 
1996).  F ie ld de scriptions and initial ge oche mical data for 
1117 site s w e re  re le ase d in Ge ological S urve y of Canada 
(GS C) O pe n F ile  3293.  N e w ge oche mical data from the  
re -analysis of archive  sample  mate rial from 824 site s w e re  
re le ase d in Yukon Ge ological S urve y (YGS ) O pe n F ile  
2012-10 (Jackaman, 2012).  T he  re ade r is re fe rre d to 
the se  re ports for de taile d de scriptions of sampling 
te chnique s, analytical proce dure s, and quality control 
m e asure s.  T he  curre nt asse ssm e nt include s only those  
sample s that have  be e n re -analyze d by Inductive ly 
Couple d Plasma M ass S pe ctrom e try (ICP-M S ) and as 
such, the  e aste rn half of N T S  map she e t 95D is e xclude d. 
M IN ER AL O CCU R R EN CES  
A varie ty of type s of base  and pre cious-m e tal 
mine ralization are  known to occur in the  W atson Lake  and 
Coal R ive r are a as shown in T able  1 (Yukon M IN F ILE, 
2015).  T he  most significant de posits are  classe d as 
intrusion-re late d gold (H yland De posit), Polym e tallic Ag-
Pb-Zn manto (past producing M t. H unde re  M ine  & 
M cM illan de posit) and W -S karn (Baile y de posit).  O the r 
type s of mine ralization include  various Pb-Zn de posits and 
prospe cts such as the  R itco (S karn), Balon (S EDEX), Je ri 
and Je ri-N orth (S EDEX or M VT ), and S ambo (VM S ).  T he  
volcanic and se dim e ntary package  that hosts VM S  
mine ralization in the  F inlayson Lake  district e xte nds into 
the  W atson Lake  map are a indicating a high prospe ctivity 
for this style  of mine ralization. 
W EIGH T ED S U M S  M O DELIN G 
As de scribe d in the  m e thodology re port (M ackie  et al., 
2015), two approache s have  be e n use d to subdue  the  
influe nce  of background lithological variation and 
se condary absorption on the  composition of stre am 
se dim e nts. O ne  use s data le ve lle d by the  dominant 
ge ology mappe d within e ach catchm e nt, while  the  othe r 
use s re siduals calculate d from re gre ssion against 
se le cte d principal compone nts.  W e ighte d sums mode ls 

(W S M ) have  be e n ge ne rate d using the  proce sse d data.  
T he  importance  rankings use d in W S M s are  summarize d 
in T able  2.  Each mode l is optimize d for a targe t de posit 
type  how e ve r othe r de posit type s may be  re pre se nte d in a 
give n mode l due  to similaritie s in e le m e ntal abundance s 
and associations.  
W e ighte d sums mode ls w e re  not ge ne rate d for porphyry 
Cu-M o and e pithe rmal Au-Ag de posit type s be cause  no 
such de posits are  known to e xist in the  re gion and 
e xploratory data analysis re ve ale d no obvious anomalie s 
in the  e xpe cte d commodity and pathfinde r e le m e nts.  
S imilarly, give n a lack of e vide nce  for scave nging of m e tal 
ions by se condary F e  or M n-oxide s a W S M  for 
hydromorphic anomalie s was also not produce d. 
Exploratory data analysis using both raw e le m e nt data 
and principal compone nts indicate  that the  distribution of 
many commodity and pathfinde r e le m e nts is strongly 
influe nce d by lithological variation. T he  first principal 
compone nt accounts for ~27% of the  total ge oche mical 
variation and shows high positive  loadings for Cd, S e , S b, 
Ba, H g, Zn and Ag; and ne gative  loadings for, amongst 
othe r e le m e nts, R b, Al, S n, La, Ce  and K.  R e spe ctive ly, 
the se  groupings form spatial patte rns that match the  
distribution of che rt and clastic se dim e ntary rocks of the  
R abbitke ttle  F ormation and inte rm e diate  intrusive  rocks of 
the  H yland S uite .  T he  se cond principal compone nt, 
accounting for ~13% of the  total variation, shows high 
positive  loadings for Co, F e  and Cu, and high ne gative  
loadings for T l, N b, Ca, T i, N a and S r, and forms domains 
matching the  mappe d distribution of clastic se dim e ntary 
rocks of the  H yland Group and the  carbonate  rocks of the  
R abbitke ttle  F ormation, re spe ctive ly.  R e gre ssion analysis 
of se le cte d m e tals against the  re le vant principal 
compone nt(s) e ffe ctive ly filte rs the se  te rrane -e ffe cts while  
pre se rving re sponse s re late d to known occurre nce s. 
Le ve lling by mappe d ge ology has a more  subdue d e ffe ct 
on filte ring the  inte rpre te d lithological control on the  
distribution of ce rtain pathfinde r e le m e nts (e.g., S b, Ba 
and Cd).  In orde r to re duce  the  impact this has on the  
W S M  using this approach, ce rtain e le m e nts w e re  give n 
low importance  rankings or, in som e  case s, w e re  omitte d 
for ce rtain de posit type s. 
T he  e ffe ctive ne ss of historical sampling cove rage  has 
be e n asse sse d e mpirically using graphs of W S M s plotte d 
against catchm e nt surface  are a to de te rmine  the  ide al 
maximum catchm e nt size  (15 km2).  Catchm e nts that 
cove r large r are as (shown on the  map with bold outline s) 
are  inte rpre te d to have  be e n unde r-sample d and thus 
re quire  furthe r sampling to prope rly e valuate  the  are a for 
ge oche mical anomalism.  Give n the  like lihood that a 
mine ralization ‘signal’ would be  progre ssive ly dilute d with 
incre asing catchm e nt size , marginally high W S M  score s in 
large  catchm e nts may also be  of inte re st. 
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Table 2: Importance rankings for weighted sums models using residuals on principal components.
Target Deposit Type Other Deposit Types Mn Fe Co Ni Cu Mo Zn Pb Ag Au1 As Ba Cd Sn Sb Te Hg Tl Bi W

Polymetallic Ag-Pb-Zn SEDEX, VMS (Zn-rich), MVT, Pb-
Zn skarn 2 4 2 1 1 1 -2

VMS (Zn-rich) SEDEX, Pb-Zn skarn, MVT, VMS 
(Cu-rich), Polymetallic Ag-Pb-Zn 2 4 3 1 1 1 1

VMS (Cu-rich) Cu skarn 2 3 -1 -1
Porphyry Mo Porphyry Cu 2 4 -1 1 -2 -1 1 1
W skarn Porphyry Mo 2 1 3
Intrusion-related Au Epithermal Au-Ag 3 3 1 1

1Raw data following a log10 transformation

aPolymetallic Ag-Pb-Zn type includes vein and manto styles; SEDEX = sedimentary exhalative Pb-Zn-(Ag); VMS  = volcanic-hosted/associated massive 
sulphide deposits; MVT = Mississippi Valley-type Pb-Zn deposits
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