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Table 1: List of Mineral Occurrences for NTS map sheet 105I and 105J (Yukon MINFILE, 2015)
Number Names Type Status Commodities
105I 004 N AR S karn Pb-Zn Drille d Prospe ct Coppe r, S ilve r, T ungste n
105I 006 CL E A S karn W Drille d Prospe ct Coppe r, T ungste n
105I 007 BIR R S karn Cu S how ing Barite , Coppe r
105I 008 N OM Ve in Polym e tallic Ag-Pb-Zn±Au Drille d Prospe ct Coppe r, S ilve r, G old
105I 012 XY DE POS IT S S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 029 S UM M IT S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Anom aly L e ad

105I 032 HP DE POS IT S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit
Zinc, L e ad, S ilve r, Vanadium, 
Coppe r, Cadm ium, N icke l

105I 037 AN N IV DE POS IT S S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit L e ad, Zinc, S ilve r
105I 038 ABBE Y S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Drille d Prospe ct L e ad, Zinc
105I 040 W IN KIE Unknown Drille d Prospe ct L e ad, Zinc
105I 041 N E S S Unknown Anom aly L e ad, Zinc, N icke l
105I 042 G UL L S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Anom aly Coppe r, Zinc, L e ad
105I 043 DIAN N E S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)S how ing Barite , Coppe r, Zinc
105I 044 T AM S e dim e nt hoste d S hale -Hoste d N i-Zn-M o-PG E  (N ick) Anom aly Coppe r, N icke l, S ilve r, Zinc
105I 053 OP ZON E S S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 064 R OOK S karn W S how ing Coppe r, T ungste n, Zinc
105J 002 BIL L Ve in Polym e tallic Ag-Pb-Zn±Au S how ing Coppe r, L e ad, Zinc, S ilve r
105J 003 PIKE Ve in Cu±Ag Q uartz De posit S ilve r, Coppe r, Zinc, G old, L e ad
105J 004 N OR KE N Ve in Polym e tallic Ag-Pb-Zn±Au Drille d Prospe ct Coppe r, Zinc, L e ad, S ilve r
105J 006 T AC Porphyry M o (L ow F-T ype ) Anom aly Coppe r, M olybde num

105J 007 DR AG ON S karn W Drille d Prospe ct
Arse nic, Coppe r, T ungste n, L e ad, 
S ilve r, G old

105J 008 M T  S HE L DON Unknown S how ing
Arse nic, G old, S ilve r, T ungste n, T in, 
T e llurium, Bism uth, Coppe r

105J 009 R IDDE L L S karn Pb-Zn Drille d Prospe ct Coppe r, G old, S ilve r, Zinc, L e ad
105J 010 S PE AR HE AD Ve in Polym e tallic Ag-Pb-Zn±Au S how ing Coppe r, G old
105J 011 IVOR S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Prospe ct Coppe r, G old, S ilve r, Zinc
105J 012 R OG S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Drille d Prospe ct Zinc
105J 013 CL YDE S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Prospe ct Coppe r, Zinc, T ungste n, L e ad
105J 014 PR E VOS T S karn W Prospe ct T ungste n
105J 015 G UN S karn Pb-Zn S how ing Barite , Zinc, Coppe r

105J 016 IT S I M anto & S tockwork S n Drille d Prospe ct
Coppe r, L e ad, T in, T ungste n, Zinc, 
S ilve r, G old

105J 017 COS T IN Ve in Polym e tallic Ag-Pb-Zn±Au S how ing G old, Zinc, L e ad, S ilve r
105J 018 CAR OL YN Coal Unknown Coal
105J 019 VAR IS CIT E S karn Cu S how ing Coppe r
105J 022 R ICH Unknown Anom aly Barite , Zinc, Coppe r, L e ad
105J 023 PE T E S e dim e nt hoste d S tratiform Barite Drille d Prospe ct Barite , L e ad, Zinc
105J 024 COCO S e dim e nt hoste d S tratiform Barite S how ing Barite
105J 025 S T  G ODAR D S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)S how ing Barite
105J 029 HE N CH S karn Pb-Zn Drille d Prospe ct Coppe r, S ilve r, Zinc, L e ad

105J 030 M AR YL OU S karn Pb-Zn Prospe ct
Coppe r, S ilve r, T ungste n, Zinc, L e ad, 
M olybde num

105J 033 FOR T IN Unknown Unknown G old

105J 035 S AS K S karn M o S how ing
Coppe r, G old, L e ad, M olybde num, 
S ilve r, Zinc

105J 036 G UL F S karn W S how ing Coppe r, T ungste n
105J 038 FL OOD E pithe rm al Au-Ag: L ow S ulphidation Anom aly G old, S ilve r
105J 039 W E N DY Ve in Au-Q uartz S how ing Arse nic, G old, S ilve r
105J 040 N AR L S karn Pb-Zn S how ing Coppe r, L e ad, Zinc
105J 043 VG Ve in Au-Q uartz S how ing G old, S ilve r
105I 058 R IT Z S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Drille d Prospe ct
105J 001 FUL L E R Unknown Anom aly
105I 055 M AKOO Unknown Unknown
105J 034 DYAK S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Anom aly
105J 032 CAN OL Unknown Anom aly
105I 065 CAN DY Unknown Anom aly
105I 057 PIM A Unknown Unknown
105I 066 BR ODE L S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 067 HC DE POS IT S S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 068 DON  DE POS IT S S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 069 PE L L Y N OR T H S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)De posit Zinc, L e ad
105I 036 OR O S e dim e nt hoste d S tratiform Barite Drille d Prospe ct Barite , Zinc, L e ad
105I 045 DOR IT A S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Anom aly Coppe r, Zinc, L e ad
105J 031 G R E G G IE Unknown Anom aly
105I 035 T UL L Y Unknown Unknown
105J 005 BIG  T IM BE R Unknown Anom aly
105J 020 M ACR AE Unknown Anom aly
105J 028 BOJO Unknown Anom aly
105I 059 PHE AS CO S karn W Anom aly
105I 034 BL ACK G IAN T S e dim e nt hoste d S e dim e ntary E xhalative  Zn-Pb-Ag (S e de x)Anom aly
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IN T R ODUCT ION  
N e w ge oche m ical 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 m ical 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 m istry that cove rs 
a large  part of Yukon. 
S AM PL IN G  AN D AN AL YS IS  PR OG R AM S  
S tre am se dim e nt and wate r sample s from the  L ittle  
N ahanni R ive r (105I) and S he ldon L ake  (105J) map are as 
w e re  colle cte d and analyze d in se ve ral stage s. T he  L ittle  
N ahanni R ive r map are a (105I) was sample d at 
re connaissance -scale  in 1981 (G oodfe llow, 1982). Fie ld 
de scriptions and initial ge oche m ical data for 984 site s 
w e re  re le ase d by in G e ological S urve y of Canada (“G S C”) 
Ope n File  868.  Archive d sample  mate rials from this 
surve y w e re  re -analyze d in two subse que nt proje cts as 
outline d by Friske  et al. (1999) and M cCurdy et al., (2009). 
Only sample s locate d within Yukon are  include d the  
curre nt asse ssm e nt.  T he  S he ldon L ake  map are a (105J) 
was sample d in 1989 (Hornbrook et al., 1990).  Fie ld 
de scriptions and initial ge oche m ical data for 886 sample s 
w e re  re le ase d in G S C Ope n File  2173. T he  re -analysis of 
archive  sample  mate rials is de scribe d by Friske  et al., 
(2008) in G S C Ope n File  5694 and Yukon G e ological 
S urve y (“YG S ”) Ope n File  2008-4. T he  re ade r is re fe rre d 
to the se  ope n file s for de taile d de scriptions of sampling 
te chnique s, analytical proce dure s, and quality control 
m e asure s. 
M IN E R AL  OCCU R R E N CE S  
A varie ty of base  and pre cious-m e tal mine ralization 
de posit type s are  known to occur in the  re gion as shown 
in T able  1 (Yukon M IN FIL E , 2015).  Five  main de posit 
type s occur within the  study are a including se dim e ntary 
e xhalative  Pb-Zn (Howards Pass and Anniv de posits), Pb-
Zn skarn (R idde ll, He nch and N ar prospe cts), W  skarn 
(Dragon and Cle a prospe cts), Polym e tallic Ag-Pb-Zn 
ve ins (N orke n and N om prospe cts), and Cu-Ag ve ins 
(Pike  De posit).  T he  T om and Jason Pb-Zn S E DE X and 
M actung W  skarn de posits occur in the  adjace nt map are a 
to the  north, furthe r supporting the  prospe ctivity of the  
re gion for the se  type s of de posits. 
W E IG HT E D S U M S  M ODE L IN G  
As de scribe d in the  re port accompanying this map 
(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.  One  use s data le ve lle d by the  dominant 
ge ology mappe d within e ach catchm e nt.  W e ighte d sums 
mode ls (W S M ) have  be e n ge ne rate d using the  proce sse d 
data.  Importance  rankings use d in the  W S M  for a varie ty 
of de posit type s are  summarize d in T able  2.  E ach mode l 
is optimize d for a spe cific de posit type  how e ve r multiple  
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.  
E xploratory data analysis of both raw e le m e nt data and 
principal compone nts shows that lithological variation has 
a strong influe nce  on the  distribution of many commodity 
and pathfinde r e le m e nts. T he  first principal compone nt, 
accounting for 30% of the  total variation, shows high 
positive  loadings for Cd, M o, Ag, Hg, S b, Ba, Zn and V, 
and matche s the  distribution of R oad R ive r G roup 
se dim e ntary rocks that include  shale  horizons that are  
like ly to be  e le vate d in the se  m e tals.  T he  se cond principal 
compone nt shows high positive  loadings in N i, As, Zn, Co 
and Cu, and corre sponds to re gions of clastic se dim e ntary 
rocks of the  E arn and Hyland groups. T he  Hyland G roup 
rocks are  also associate d with e le vate d M n and Fe  as 
indicate d by the  e le m e nt groupings in the  third principal 
compone nt.   R e gre ssion analysis of the se  m e tals against 
the  re le vant principal compone nt e ffe ctive ly filte rs the  
lithological control while  pre se rving, and in som e  case s 
e nhancing, re sponse s re late d to know occurre nce s.  
For ce rtain pathfinde r e le m e nts (e.g., Cd, M o and Ag), 
le ve lling by dominant mappe d ge ology has a more  
subdue d e ffe ct on filte ring the  inte rpre te d lithological 
control. In orde r to re duce  this e ffe ct in the  W S M , the se  
e le m e nts w e re  give n low e r importance  rankings, or in 
som e  case s w e re  omitte d.  S trong re sponse s for Zn and 
Pb re late d to S E DE X mine ralization pre ve nte d using 
the se  e le m e nts as pathfinde rs for othe r de posit type s. In 
fact, to subdue  the  contributions re late d to this style  of 
mine ralization, Pb and Zn w e re  give n ne gative  importance  
rankings for othe r de posit style s.  In the  case  of the  W S M  
for porphyry coppe r using data le ve lle d by mappe d 
ge ology, a ne gative  importance  was assigne d to Zn to 
minimize  re sponse s re late d to re maining lithological 
e ffe cts.  
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  (10 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 m ical anomalism.  G ive 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 
for sample s with large  catchm e nts may also be  significant. 

M ACKIE , R ., AR N E , D. AN D PE N N IM PE DE , C., 2015.  W e ighte d sums mode l for Hydromorphic Anomaly
using principal compone nt re siduals. In: E nhance d inte rpre tation of stre am se dim e nt ge oche m ical data for
N T S  map she e t 105I and 105J. Yukon G e ological S urve y, Ope n File  2015-31, scale  1:250 000, she e t 10
of 17.
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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 W1

Polym e tallic Ag-Pb-Zn S E DE X (high Ag); VM S 2 3 3 4 1 1 1 1
S E DE X Pb-Zn Pb-Zn skarn; VM S ; 

Polym e tallic Ag-Pb-Zn -3 3 4 2 2 1 -2 1 -3

S e dim e nt-hoste d N i-M o-Zn 4 3 1
Intrusion-re late d Au E pithe rm al Au-Ag -1 -1 4 2 2
E pithe rm al Au-Ag Intrusion-re late d Au -1 -1 4 3 2 1 3
Porphyry Cu-M o Cu-Au porphyry; Cu 

skarn; M o porphyry 4 3 -1 -1 2 1 -2
W  skarn 2 3
Hydromorphic Anomaly x x x x x x x x x x x x x x x x x x x x
aPolym e tallic Ag-Pb-Zn type  include s both ve in and manto style s; VM S  = volcanic hoste d/associate d massive  sulphide ; S E DE X = se dim e ntary 
e xhalative ; Hydromorphic Anomaly = principal compone nt 5. 
1 For he avily ce nsore d e le m e nts raw data are  use d, rathe r than re siduals, following a log10 transformation.


