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ARM CLAIMS NO. 9, 10, 11, and 12 
NTS 105G/09 

FACTOR ANALYSIS OF SOIL GEOCHEMICAL DATA 

1. SUMMARY 

The factor analysis of the soil samples indicates the presence of two 
element suites in the ARY claims area. 

A suite of volatiles (Hg, Sb), Ag, and Ba is present in the black phyllites 
to the west, southeast and south of the study area. 

Copper, Zn, P, As and V are derived from the eastern part of the area 
underlain by the quartzites. These elements are concentrated in the limonites 
of the bogiron deposit in the creek forming a transported gossan. 

The source of the Ag and Ba in the phyllites may be remobilized material 
from epithermal or less likely sedex type deposits in the phyllites or 
remobilized from deposits of this type along faults in the phyllites. 

The immediated source of the Cu and Zn appears to be the quartzite unit or 
faults along its edge to the east (i.e. uphill) of the valley hosting the 
bogiron. The association indicates that a volcanogrnic massive 
sulphide source is possible. The volcanics of the Anvil-Campbell suite 1 km to 
the northeast would be the likely source of the transported gossan if this is 
the case. 

Further mappl ng of the qartzltes shoul~i he undertaken, especially a l o n ?  
faults to the 12ortheast and east of the creek !lostlng the bog Iron deposl: 
017 t h e  AFiX c1 alms. 

The mapping should be accnmpanied by soil sampling, and should go w e l l  
into the basalts to the north 2nd east of t,he ARV claims. 

Mapping of t . 1 ~  phyll.ites t o  the west and south of the bogiron deposi l: 
shuuld be carried out, paying particular atti-ntion to evidence of sedes 
c!rpos i ts . 



3.  INTRODUCTION 

3 . 1  Locat ion o f  t h e  P r o p e r t y  

The ARV claims 9-12 (YJ333538-YB33531) are l o c a t e d  i n  NTS 105Gj09,  Yukon. 
They were s t a k e d  by .Jan Martensson on August 21,  1990, and recorded  August 31,  
1990. They form a  contibwous blocli  w i t h  ARM c l a i m s  1-8 l y i n g  t o  t h e  sou thwes t .  
The l o c a t i o n  is given i n  F i g u r e  1. 

3 . 2  Purpose  o f  t h i s  S tudy  

The ARM claims were s t a k e d  t o  c o v e r  a l i m o n i t i c  bog-iron d e p o s i t  i n  a 
creekbed occupying a f a u l t z o n e .  The upper  r e a c h e s  o f  t h i s  v a l l e y  are 
u n d e r l a i n  by b l a c k  p h y l l i t e s  t o  t h e  w e s t  and s o u t h e a s t ,  brown q u a r t z i t e s  t o  
t h e  n o r t h  and c l o s e  t o  t h e  e a s t e r n  boundary o f  t h e  claims, and c h l o r i t i c  
p h y l l i t e  f u r t h e r  t o  t h e  e a s t  and  n o r t h e a s t .  C o n t a c t s  a r e  n o t  exposed,  b u t  are 
probab ly  f a u l t s .  The a t t i t u d e  o f  t h e  f a u l t s  is n o t  known, as t h e  v a l l e y  
bot toms a r e  p o o r l y  exposed.  Anomalous b a s e  and p r e c i o u s  metal v a l u e s  were 
encounte red  i n  t h e  bog i ron  d e p o s i t .  The s o u r c e  o f  t h e s e  anomal ies  is a t  
p r e s e n t  unknown. It is t h e  purpose  o f  t h i s  s t u d y  t o  h e l p  l o c a t e  t h e  s o u r c e  o f  
t h e  metal t h a t  formed t h e  anomalous stream sediment  and  s o i l  samples  found i n  
t h i s  t r a n s p o r t e d  gossan.  

4. DATA 

The geochemical  a n a l y s e s  o f  4 1  s o i l  samples  were prov ided  by M r .  
Martensson t o g e t h e r  w i t h  a  l o c a t i o n  map. The samples  had been a n a l y s e d  f o r  
Mo, Cu, Pb, Zn, Ag, N i ,  Fe, A s ,  IJ ,  Th, S r ,  Cd, Sb, B i ,  V ,  C a ,  P ,  La, C r ,  Mg, 
Ba, T i ,  B, A l ,  Na, K ,  W, Au, and Hg. The d e t a i l s  may b e  found on Tab le  1. 

0-f t he se  e lements  I ; ,  Cd, Bi, W, and Ci- were n o t  used i n  t h e  a n a l y s i s .  The 
v a l u e s  f o r  I!, Cd, E i ,  and W w e r e  nearly i n v a r i a n t  and low and would n o t  have 
c o n t r i b u t e d  tn unders t :mding t h e  e lement  d i s t r i b u t i o n  on and n e a r  t h e  
p r o p e r t y .  !:I- was not  used because  w i t h  c o a r s e  c l a s t i c  samples  C r  v a l u e s  depend 
more on t h e  l~arciness  ot' :he scampic than on t h e  s s n p l e s '  o r i g i n a l  C1- c o n t e n t .  
T h i s  is due t o  con tamina t ion  from t h e  Cr-steel used i n  t h e  b a l l  c r u s h e r  i n  
most ~ c ~ o c f ~ ~ m l c a l  1- , i  t js. 

The l o c a t i o n  !jf' t h e  s m p l e s  i4ns d i 9 i t i z e d  from the o r i g i n a l  f i e l d  n o t e s  
and fieid map and g lv+n  i n  !IT4 c o o r d i n a t e s  i n  Table 1. 

- ].'he samples were .:nai.ysed by TCD s n i  AA methods a f t e r  sample tiij;cstion 
u s i n g  a p p r o p r i a t e  met hods f o r  t h e  ( . l i f f e r r n t  e lements .  The a n a l y t i c a l  work was 
c:nrrlt-.d out  by hCME An;>lytic:nl L a b o r n t o r i e s  Ltd. in Vancouver, B . C .  



5.  FACTOR ANALYSIS 

5 . 1  Method 

The d a t a  was ana lysed  u s i n g  P r i n c i p a l  Component a n a l y s i s  w i t h  Variinas 
r o t a t i o n  o f  t h e  load ings  ma t r ix .  

Latent  r o o t s  wi th  e igenvalues  of  over 1 .0  were e s t r a c t e d .  This  provided 
seven f a c t o r s  and was a  good c u t o f f  because t h e  e igenvalue  f o r  f a c t o r  8 is 
only  0.587. 

The r o t a t e d  l oad ings ,  f a c t o r  s c o r e  c o e f f i c i e n t s  and f a c t o r  s c o r e s  were 
saved. The r o t a t e d  l oad ings  and s c o r e  c o e f f i c i e n t s  are given i n  F igure  12. 
The f a c t o r  s c o r e s  f o r  each  sample a r e  given g r a p h i c a l l y  f o r  each f a c t o r  i n  
F igures  3 - 11. The scale f o r  t h e  f a c t o r  s c o r e  c o e f f i c i e n t s  is a l s o  given on 
Figure 12. 

5 .2  Resu l t s  

The r e p r o d u c i b i l i t y  o f  f a c t o r  a n a l y s i s  r e s u l t s  depends i n  p a r t  on t h e  
sample s i z e  r e l a t i v e  t h e  number of  va r i ab l e s .  In  t h i s  c a s e  t h e r e  were 25 
v a r i a b l e s  and 41  samples.  P a r t  of  t h e  reason why some of  t h e  elements w e r e  
not  used i n  t h i s  s t u d y  IS t o  reduce t h e  number o f  v a r i a b l e s  and hence i nc rease  
t h e  r e l i a b i l i t y  o f  t h e  r e s u l t s .  Also, t he  r e l a t i v e l y  l a r g e  e igenvalues  of  t h e  
seven e x t r a c t e d  f a c t o r s  ( p a r t i c u l a r l y  t h e  first f i v e )  sugges t  t h a t  t h e  r e s u l t s  
a r e  meaningful d e s p i t e  t h e  smal l  sample s i z e .  

5 .2 .1 .  Fac tor  1 P o s i t i v e :  Hg, Ag, Sb, Ba, S r ,  Mo (F igu re  3)  

Factor  1 shows h igh  f a c t o r  s c o r e s  only i n  t h e  wes te rn  p a r t  of  t h e  s tudy  
a r e a  under la in  by b lack  p h y l l i t e s  (F igu re  3 ) .  The f a c t o r  load ings  i n d i c a t e  a  
s t r o n g  a s s o c i a t i o n  o f  v o l a t i l e  Hg and Sb wi th  Ag, Ba, S r ,  and Mo. The h igh  
va lues  f o r  Hg, Sb w i t h  Ag and B a  may i n d i c a t e  t h e  presence  of f a u l t s  wi th  
epi thermal  m l n e r a l i z a t l o n ,  o r  pos s lb ly  sedex type  ~ n l n e r a l i z a t i o n .  

5 . 2 . 2  Factor  2 Pos l t l - i e :  Yg, Mn, U1,  11, Co, Ca, Zn,  Cu, T i ,  Th F lgure  4: 

Factor  2 P o s i t i v e  has  i ts h ighes t  s co re s  i n  t h e  e a s t e r n  p a r t  o f  t he  s tudy  
a r e a  under la in  by brown q u a r t z i t e s .  The s u i t e  of  e lements  showing h i g h  
c o r r e l a t i o n  in the f a c t o r  loadings suggest. t he  presen!:e of  a  black gossan 
a s s o c i a t i u n .  A Cu-Zn a s s o c i a t i o n  is p re sen t ,  i n  marked c o n t r a s t  to Factor  1. 
I t  sugges t s  t h e  possibi! . i ty  t h a t  t.l:e snncistones ( a t  l e a s t  e a r l y  i n  their 
h i s t o r y  much more porous than t h e  phyllites) ac t ed  a s  a condu i t ,  o r  perhaps 
a t  some p l ace ,  t he  host  t o  mine ra l i za t i on .  

5 . 2 . 3  Factor  2 P o s i t i v e :  V, Fe, P ,  C o  i F igure 5 )  

This s u i t e  of e lements  probably t-eprt?sent.s s o i l  phosphates and vanntiates. 
I t  is presen t  e r r a t i c a l l y  i n  smal l  amounts, but i n  l a r g e  amounts (490 P, 249; 
F'e, .1% VV) i n  t h e  bogiron cfcposit - S;impLo 53223. 



5.2 .4  Fac tor  4 P o s i t i v e :  A s ,  Cu, Ca, P,  Zn (F igu re  6)  

Factor  4P r e p r e s e n t s  an As, a p a t i t e ,  Cu-Zn a s s o c i a t i o n .  I t  is p re sen t  i n  
t h e  t r a n s p o r t e d  gossan (sample 53228) bu t  on ly  s l i g h t l y  less s o  i n  t h e  a r m  
ul ider la in  by t h e  brown q u a r t z i t e  t o  t h e  ea s t and  n o r t h e a s t ,  bu t  NOT t o  t h e  
west.  This  d i s t r i b u t i o n  sugges t s  a  sou rce  f o r  t h e  Cu and Zn t o  t h e  e a s t ,  
a long  t h e  q u a r t z i t e  o r  a long  one o f  t h e  f a u l t s  bo rde r ing  t h e  q u a r t z i t e .  

5 .2 .5  F a c t o r 5  P o s i t i v e :  La, Pb, Th, Au ( F i g u r e 7 )  

High va lues  f o r  f a c t o r  5P occur  e r r a t i c a l l y ,  l a r g e l y  i n  t h e  e a s t e r n  p a r t  
of  t h e  s t u d y  a r e a .  Poss ib ly  t h i s  a s s o c i a t i o n  reflects a heavy minera l  
a s s o c i a t i o n .  

5 .2 .6  Fac tor  6 P o s i t i v e :  B ,  Au, Th, N i  ( F i g u r e 8 )  

Fac tor  6P has  a  similar d i s t r i b u t i o n  t o  f a c t o r  5P. The B-Au a s s o c i a t i o n  is 
p a r t i c u l a r l y  s t r o n g .  The reason f o r  t h i s  is n o t  c l e a r .  

5 .2 .7  Fac tor  7  P o s i t i v e :  K (F igu re  9) 

Factor  7F s c o r e s  a r e  e r r a t i c a l l y  d i s t r i b u t e d ;  t hey  l a r g e l y  show t h e  
d i s t r i b u t i o n  of  K.  

5.2.8  Factor  6 Negative: Zn, Pb, Sb, A 1  (F igu re  10)  

Fac tor  s c o r e s  f o r  f a c t o r  7 N  show t h a t  t h e  Zn, Pb, Sb, A 1  a s s o c i a t i o n  i s  
prominent l a r g e l y  i n  t h e  e a s t e r n  p a r t  of t h e  s t u d y  a r e a ,  ove r ly ing  t h e  
q u a r t z i t e s ,  more o r  less s i m l l a r  t o  t h e  d i s t r i b u t i o n  of  f a c t o r  4P (As,Cu,Zn).  
I n t e r p r e t a t i o n  of  t h i s  f a c t o r  is d i f f i c u l t ,  because lower than average B o r  
Au va lues  w i l l  c o n t r i b u t e  t o  decreas ing  t h e  f a c t o r  s c o r e  and hence w i l l  appezr 
t o  i nc rease  t he  s t r e n g t h  of t h e  Zn, Pb, Sb, A 1  a s s o c i a t i o n .  

5 . 2 . 9  F a c t o r 4 N e g a t i v e :  $1, T i ,  Th, Sb, Mo, Mg, Ag (F igure  111 

Like f a c t o r  6N t h i s  facts t -  is d i f f i c u l t  t o  i n t e r p r e t  because i t  is 
b i p o l a r ,  and lower than average As, Cu, o r  C a  va lues  would i nc rease  t h e  
s t r e n g t h  of  the f a c t o r  4N a s s m i a t i o n .  This  group of elements is not  an 
a s s o c i a t i o n  wi th  an  obvious geochemical s i g n i f i c a n c e :  nor does its 
d i s t r i b u t i o n  show much t h a t  makes geo log ica l  sense .  It is q u i t e  p o s s i b l e  
then ,  t h a t  t h i s  a s s o c i a t i o n  is an a r t i f a c t  due t o  smal l  sample s i z e .  



5.3 I n t e r p r e t a t i o n  

Fac tor  1P i n d i c a t e s  a s t r o n g  l i n k  between Hg, Ag, and Sb and t h e  b lack  
s h a l e s  found i n  t h e  e a s t e r n  p a r t  of  t h e  s tudy  a r ea .  Poss ib ly  t h e r e  is a  l i n k  
t o  ep i thermal  m i n e r a l i z a t i o n ,  o r  l e s s  l i k e l y  t o  sedex type  m i n e r a l i z a t i o n .  

Fac to r  2P probably shows t h a t  Cu and Zn a r e  scavenged from t h e  q u a r t z i t e s  
i n  t h e  e a s t e r n  p a r t  o f  t h e  s t u d y  a r e a  i n  b lack  gossan type  mine ra l s .  

Fac tor  3P shows t h a t  t h e  bogiron depos i t  has  accumulated cons ide rab l e  
amounts of  V ,  P ,  and Fe, and t h a t  t h i s  s u i t e  is a l s o  found i n  much sma l l e r  
amounts and e r r a t i c a l l y  i n  t h e  q u a r t z i t e s  and less s o  i n  t h e  p h y l l i t e s .  

Fac tor  4P i n d i c a t e s  t h a t  t h e  sou rce  o f  t h e  Cu, Zn and P i n  t h e  bogiron 
probably l ies  t o  t h e  e a s t  and n o r t h e a s t .  Whether t h e  u l t i m a t e  sou rce  is t h e  
q u a r t z i t e s  themselves,  o r  whether t h e  q u a r t z i t e s  o r  t h e i r  bounding f a u l t s  
were j u s t  t h e  condu i t s  f o r  metals is not  determined. 

Fac tor  6 Negative shows t h a t  Cu and Zn a r e  probably de r ived  from t h e  east 
and no r theas t .  There is some u n c e r t a i n t y  i n  t h e  i n t e r p r e t a t i o n  o f  t h i s  f a c t o r  
due t o  its b i p o l a r  na tu re .  

Fac tors  5P and 6P show erratic Au, 0 and heavy minera l  d i s t r i b u t i o n ,  
predominantly t o  t h e  e a s t .  Fac to r  7 shows e r r a t i c  K d i s t r i b u t i o n .  Fac tor  4 N  
a l s o  shows an e r r a t i c  d i s t r i b u t i o n  of  an element a s s o c i a t i o n  t h a t  has  no 
obvious geo log ica l  i n t e r p r e t a t i o n .  I t  is q u i t e  p o s s i b l e  t h a t  t h e s e  f a c t o r s  a r e  
t h e  r e s u l t  of chance, due t o  t h e  small  sample s i z e .  

6.  CONCLUSION 

Two main p a t t e r n s  emerge from t h e  f a c t o r  a n a l y s i s  o f  t h e  s o i l  samples: 
1 :  a s u i t e  of  v o l a t i l e s  (Hg, S b ) ,  Ag, and Ba is p re sen t  i n  t h e  b lack  p h y l l i t e s  
t o  t h e  w e s t ,  s o u t h e a s t  and s o u t h  of  t h e  s tudy  a r e a ,  and 

'7 . -. 3 C U ,  Zn, P ,  A s  and V s u i t e  is p re sen t  i n  t h e  e a s t e r n  p a r t  o f  t h e  a r e a  
undiariain by t h e  q u a r t z i t e s .  These elements a r e  concent ra ted  i n  t h e  l imoni tes  
of t h e  bogiron depos i t  i n  t h e  c r eek .  

The source  of t h e  A g  and Ba i n  t h e  p h y l l i t e s  m a v  b e  remobil ized materia.1 
frcm epi thermal  o r  less l i k e l y  sedex type  d e p o s i t s  i n  t h e  p h y l l i t e s  o r  
remohil ized a long  f a u l t s  i n  t h e  phfLlitc?s. 

The immediated sou rce  of  t h e  Cu and Zn appears  t o  b e  t h e  q u a r t z i t e  u n i t  o r .  
f a u l t s  a long  i ts  t-tlge t o  t h e  e a s t  {i.(:. u p h i l l ;  o f  the v a l l e y  hos t ing  t h e  
bogiron. The element & s o c i a t i o n  i n d i c a t e s  t h a t  a volcanogenic  massive 
sulphidl- :  source  is poss ib l e .  The volcanics  of  t h e  Anvil-Campbell s u i t e  1 km t o  
t h e  no r theas t  would b e  t h e  l i k e l y  source  of  t h e  t r anspo r t ed  gossan i f  t h i s  is 
t.he case .  



CERTIFIED STATEMENT OF COSTS 

A n a l y s i s  o f  S o i l  Sample Geochemical Data  
T h i s  s t u d y  took 3 days o f  work and invo lved :  

P l o t t i n g  and d i g i t i z i n g  o f  sample d a t a  
E v a l u a t i o n  o f  t h e  r e l i a b i l i t y  o f  samples  
F a c t o r  a n a l y s i s  o f  t h e  c l e a n e d  d a t a  
P l o t t i n g  o f  t h e  r e s u l t s  
Report  w r i t i n g  

Cost  a t  $ 300.00/day 



STATEMENT OF QUA1,IF'ICATIONS 

I ,  Paul Ramaekers, of Calgary,  Alber ta  do hereby c e r t i f y  t h a t :  

I. I am a graduate  of  t h e  Un ive r s i t y  of Toronto i n  Geological  Sciences i n  
1967 ( B .  Sc. hon.) .  

2. I rece ived  a Doctorate  i n  Philosophy i n  Geology from t h e  Un ive r s i t y  of 
Toronto in  1975. 

3 .  I have been p r a c t i c i n g  a s  a geo log i s t  s i n c e  1974; as a Spec ia l  ~ e c t u r e r  
at t h e  Univers i ty  of  Regina i n  1974; a s  a Senior  Research Geologist  a t  
t h e  Saskatchewan Geological  Survey from 1975 t o  1981; as Senior  
Sedimentary Geologist  i n  t h e  Research Divis ion of t h e  Saskatchewan Mining 
Development Corporat ion from 1981 t o  1985; and as a self-employed 
geo log i s t  from 1985 t o  t h e  p r e s e n t .  

3 .  I have conducted f i e l d  work on t h e  ARV claims p rope r ty  i n  1989. 

5. I am a Fellow of t h e  Geological  Associat ion of  Canada and a member of  t h e  , 

Socie ty  of Economic P a l e o n t o l o g i s t s  and Minera logis t s .  

Dated a t  Calgary, A lbe r t a ,  t h i s  30th day of  October,  1991. 

Paul Hamaekers, E .  Sc. : hon , Ph.D. F . G . A . C .  
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ARS! CLAIhLS L- SCALE:  1 : 20000 

Dotted Reference Lines are  UTM Grid Lines 

Sample Locations. 
Preiis sample numbers  by ' 53 '  t o  obtain the  assay number.: 



‘- ARM A CLAIM? SCALE: 1 : 20000 

Dott.ed Reference Lines are UTM Grid Lines 

P lo t  of Factor. Scores: Factor  1 positive 



ARM CLAIMS SCALE:  1 : 22000 

Dot.ted Reference Lines a re  UTM Grid Lines 



I?l "EM CLAIMS 

Dotted Reference Lines are UTM Grid Lines 

Plo t  of Factor  Scores:  Fac to r  0 Posi.t,ive 



ARhI CLAIMS SCALE:  1 : 29000 

Dott,ed Reference Lines a re  UTM Grid Lines 

Plo t  of Fac to r  Scores:  Factor  -1, Positive 



ARM CLAIMS SCALE: 1 : 20000 

Dotted Reference Lines are UTM Grid Lines 

P lo t  of Factor- Scores: Factor 5 Positive 
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SCALE: 1 : 20000 

Dotted Reference Lines are  UTM Grid Lines 

Plot  of Factor  Scores: Factor  6 Positive 



L ARM CLAIMS SCALE:  1 : 20000 

Dotted Reference Lines are UTM Grid Lines 

Plot  of Factor Scores: Fac tor  ;r Positive 



ARM CLAIL,!S 3 r \ O O O  SCALE: 1 . b U  

Dotted Reference Lines are  UTM Grid Lines 

Plot  of Factor Scores: Fac tor  6 Negative - 
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