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A l imi ted  ~ ~ o c h c m i c a l  so i l  scmpling p r o g r a m  
was  completed in 196') on the Eiaycs C r e e k  C l a i m  Group.  The 
r e p a r t  oil this  work  by E . D .  Dodson, P. Eng.  of December  1569 
i s  on f i l e  a t  thc Mining R c c o r d c r  in Whitehorse .  M r .  Dodson 
r e c  omalcndcd addit ional  l ine cutt ing,  so i l  sampl ing,  and gco?ogical 
ma2ping. Th is  p r o g r a m  was complcted in Sep tember  1970 by J . R .  
L c r n c r ,  gcochemica?  tcclmicisn,  and I-Ioward Bal l ,  l ine cu t t e r ,  
u x i c r  the superv i s ion  of G. Gutra th ,  geologist. 

The  i i ayes  C l a im  Group i s  located in the 
Dawson Range a r e a ,  on the e a s t  s ide  of Hayes C r e e k ,  36 a i r  m i l e s  
t o  the g i s t  o f , C a r m a c k s .  Acces s  to  the p rope r ty  i s  by he l i co s t e r .  - 

m- ~ i i e  c l a i m s  a r e  under la in  by Yukon Group 
s c h i s t  and gne i ss ,  that  have been  in i ruded by g ran i t i c  r o c k s ,  tenta-  
t iveiy believed to  be  T e r t i a r y  and J u r a s s i c  age .  

An extensive  geochemical  so i l  sampl ing  p ro -  
gram h a s  been completed on the c l a i m  group.  The  r e s u l t s  of th is  
s u r v e y  have i cs ica ted  s ignif icant  widespread  l ead-s i lve r  anomal ies  
with coincident ,  but in m o s t  c a s e s  l e s s  significant ,  copper  and 
molybdencim anomal ies .  The s  trongesr: copper  -molybdenum 
ar,ornaiy i s  coiricidcnt with ;he highly a l t e r e d  prophyr i t ic  in t rus ive .  
T h e r e  i s  no outcrop in the highly anomalous  l e ad - s i l ve r  zones co 
de i e rmine  the cause  of these  anomal ies .  T h e r e  i s  l e s s  thar, 2'70 
outc rop  exposed on the c l a i m  group.  

F r o m  1% to  2.70 f inely  d i s semina ted  pyr i t e  occu r s  
in b o ~ h  t t e  in t rus ive  rocks  and the Yukon Group metarr ,orphics.  
Smal l  amounts  of iine'iy c i s  s  e m i ~ a t e d  chalcopyr i te  and rnolybdezitz 
have been  found in  the highly a l t e r e d  po rphy r i t ' ; ~  in t rus ive  thar. out- 
c r o p s  on the wes t  s ide  of Hayes  C r e e k .  Th is  s j i x e  in t rus ive  h a s  



bdcn locatcd in  r e s i dua l  outcrops  on the Hayes C la ims  on the e a s t  
s ide  of the c r e e k ,  but the in tense  leaching has  complete ly  
r  6 filovc d the s  ulphide mine ra l s  . 

CONCLUSION 

The geochemical so i l  sampl ing  su rvcy  on the 
Hayes  C l ~ i m  Group has  outlined a number  of l a r g e ,  highly 
ananla lous ,  l e ad - s i l ve r  a r e a s  a s soc i a t ed  with weaker  copper  and 
~xo lybdenum values .  This  su rvey  a l s o  located a n  in tensely  a l t e r ed  
porphyr i t ic  in t rus ive  typically a s soc i a t ed  with copper-molybdenum 
prophyry depos i t s .  Th i s  in t rus ive  i s  coincident  with high geo- 
chemica l  values f o r  lead,  s i l v e r ,  molybdenum and copper .  The  
ma jo r i t y  of the anomalous  a r e a s  a r e  covered  by overburden,  
making i t  imposs ib le  to  de t e rmine  the cause  of the anoma l i e s .  
However ,  the in i t ia l  geochemical  r e s u l t s  have been s o  encouraging,  
that  m o r e  work  i s  definitely wa r r an t ed .  

The following p r o g r a m  is r ecommended  i n  
o r d e r  to extend the p r e sen t  anomal ies ,  and to de t e rmine  the cause  
oi' the anomal ies :  - 

( 1) Extend the g r i d  a t  400-foot c r o s s l i n e  
in te rva l s  t o  the Hayes  C r e e k  f l a t s .  

( 2 )  The  m o s t  significant  l ead-s i lve r  and 
copper  -molybdenum anomal ies  can  be  t renched  
with a r i ppe r  -equipped bul ldozer  in o r d e r  t o  
expose  bedrock .  The  anomal ies  on the south ' and sou theas t  por t ion of the m a p  a r e a  appear  
t o  be  covered  by thin overburden  with d i s -  
continuous p e r m a f r o s t  a r e a s  resu l t ing  in  
re la t ive ly  e a s y  t renching.  However,  the nor th  
por t ion of the m a p  is covered  by extensive  
a r e a s  of f r o z e n  overburden .  

If the r e s u l t s  of "Phase  I" a r e  encouraging,  i t  
wi l l  b e  n e c e s s a r y  t o  d r i l l  the m o s t  favourab le  
zones . 



GEOGRAPHY 

Location:  
<:> 

The Hayes  C la im  Group  i s  located to  the e a s t  
of I iaycs C r c c k ,  approximately  ten  mi l e s  f r o m  i t s  confluence with 
the Selwyn R ive r .  F r o m  the Hayes  C la im  Group,  Minto, on the 
Dawson-Whitehorse Highway, i s  36 a i r  mi les  to the ea s t ;  Car rnacks ,  
ihe n e a r e s t  se t t l ement  of any consequence,  i s  70 a i r m i l e s  t o  the 
southeas t ;  and Whitehorse  is 170 a i r m i l e s  to the sou theas t .  

Coordinates  of the p rope r ty  a r e  6Z038'N and 
1 3 7 ' 5 5 ' ~ .  

Acces s :  

Acces s  t o  the p rope r ty  i s  by he l i cop te r .  The 
n e a r e s t  a i r s t r i p  sui table  f o r  f ixed-wing a i r c r a f t  i s  on the In te rna-  
t ional   mines Se rv i ce s  p roper ty ,  s i x  m i l e s  t o  the sou theas t  of the 
Haycs  C la im  Group.  The  mouth of the Selwyn R ive r ,  f ive  mi les  
to the nor th  of the p rope r ty ,  can  be r eached  by boat  by coming 50 
mi l e s  downs t r eam on the Yukon R ive r  f r o m  Minto. A 35-mile  
tote road ,  sui table  f o r  t r a cked  vehic les ,  connects  Yukon Revenue 
C r e e k  a t  the end of the D i scove ry -Ca rmacks  road  with the Hayes  
C l a i m  Group.  

Topography: 

Elevat ions  f r o m  the c l a i m  group  r ange  f r o m  
1500 f e e t  to  4500 fee t .  The topography i s  typical  of the rol l ing,  
unglaciated hi l l s  that  f o r m  the Dawson Range.  The  r i dges  and the 
tops of the  h i l l s  a r e  rounded and the ma jo r  t r i bu t a r i e s  flow i n  
s teep-wal led  val leys .  

Vegetation: 

The bot tom of the Hayes  C r e e k  Valley i s  
heaviiy t imbe red  with sp ruce  and ba l s am.  The no r the rn  s lopes  
a r e  covered  with s tunted b a l s a m t o  the 3500 foot  elevation,  ar,d the 
sou the rn  s lopes  a r e  open with mixed s tands  of poplar  and patches  
of b a l s a m  to  the 4000 foot  elevation.  



GEOLOGY 

Genera l  Gcology: 

The n r c a  has  Lccn mapped by the gcologicsl  
Scr \ , ey  of Canada Mcmoir  189, C a r  imacks D i s t r i c t ,  Yukon, by 
3. S . Bostocli. 

The e a s t  f lank of the Daws on Range,  in the 
a r e 2  of the Hayes C la im  Group, i s  composed of P r e c a m b r i a n  
Yukon Group s ch i s t s  and gne i sses  that  have been intruded by l a r g e  
m a s s e s  of J u r a s s i c  and T e r t i a r y  grani t ic  r ocks .  A l a r g e  a r e a  of 
the Dawson Range to the southeast  of the Hayes Group i s  covered  
by T e r t i a r y  volcanic rocks ,  composed of l aye red  ba sa l t s ,  andes i tes  
and t rachtye f lows,  b r ecc i a s  and tuffs. 

1C 

P r o p e r t y  Geology: 

T h e r e  i s  l e s s  than 27'0 exposed outcrop in  the 
Eayes  C la im  Group. The proper ty  i s  in an unglaciated a r e a  and i s  
covered  by a n  extensive  a r e a  of thin r e s idua l  overburden mixed 
with so i l .  Outcrop i s  normal ly  found only on the r idges  o r  i n  the 
s t r e a m  canyons.  However,  by taking ca r e fu l  note of the r o c k  
f r agmen t s ,  dur ing the collection of the so i l  s amp le s ,  i t  i s  poss ible  
to cons t ruc t  a f a i r l y  accu ra t e  m a p  of the underlying geology. 

Metamorphic  Rocks (Yukon Group)  : 

A l a r g e  port ion of the rocks  underlying the 
Hayes C la im  Group a r e  P r e c a m b r i a n  rocks ,  c lass i f i ed  a s  the 
Yukon Group. These  rocks  a r e  predorninently mica-quar tz  s ch i s t s ,  
chlor i te  s ch i s t s ,  and qua r t z -mica  gne i ss .  In the noqtheast  co rne r  

* 0, u_rr 

of the c l a i m  group t he r e  i s  a nor thwest  t rending ban$%f l imes tone ,  .- 
believed to be p a r t  of the Yukon Group, that  h a s  been t r aced  i n  
f loa t  and outcrop f o r  2800 fee t .  

Intrusive Rocks:  

A quar tz - fe ldspar  porphyry i n ~ r u s i v e  body, 
with an  average  width of 1000 f ee t  has  been t r aced  f o r  6000  f e e t  in  
a nor thwest  d i rec t ion  a c r o s s  the cen t r a l  por t ion of the c l a i m  group.  
The in t rus ive  i s  tentat ively c lass i f ied a s  J u r a s s i c  in age and 
appea r s  to  be of monzonite composit ion.  I ts  c r y s t a l  c h a r a c t e r  
va r i e s  f r o m  a quar tz - fe ldspar  l a t i t e  porphyry to  a medium-grained 



.-,. .. .onzo;~i';c with porphyr i t ic  phases  . The m a s s i v e ,  r c la t ivc ly  f r e s h ,  
iniruu iVc r o c k  i s  ~msdc? up of 5% to  10% qua r t z ,  80'70 plagioclase ,  
with ocly minor  o r thoc lase ,  alld f r o m  5% to  10% bioti te .  

A second in t rus ive  h a s  been four,d in the south-  
\vest p o r t i d i ~  of the claiil? group.  i t  h a s  been t r a c e d  in the r e s idua l  
overbcrdzn  f o r  a d i s tazce  of 2200 f e e t  e a s t  of the I-Iayes C r e e k  f l a t s  
a:~ci i t  i s  believed to  extend z c r o s s  Hayes  C r e e k  whe re  s i m i l a r  
in::-usive y ~ ~ ! i  outcrops  on the wes t  bank of the c r e e k .  The in t rus ive  
h z s  a m a s i m u m  width of 1030 f e e t  a t  the edge of the c r e c k  f l a t s ,  and 
soing t o  the e a s t  ~t  na r rows  t o  a width of 400 f e e t .  The  in t rus ive  
outcropping oil the w e s t  bank of Hayes  C r e e k  can  be t r a c e d  f o r  
approximately  1000 f e e t  along the c r e e k  and goes wes t  up Klines 
G ~ l c h  a m in imum of 800 f ee t .  Th i s ' i n t ru s ive  does not  outcrop on 
the e z s t  s ide  of the c r e e k  oil the Hayes  C l a i m  Group,  but l a r g e  a r e a s  

m oi r e s i dua l  ou tc rop  w e r e  found dur ing  the so i l  sampl ing  su rvey .  I he  
in t rus ive  &p?zar s L O  have been a quar tz- f  e l d spa r  p r  ophyry,  but the 
aL~e ra t i on  ka s  obl i tera ted the or ig inal  c h a r x t e r  of the rock .  P e r v a -  
s ivz  a rg l l l i c  a l t e r a t i on  and in tense  leaching h a s  r e su l t ed  in  a " p ~ d i y "  . . 
; e s tc red ,  yellow, orznge-coloured rock ,  cu t  by  rnore r e s i s t an r  Line 
1 ' r , a ~ r  -like quar tz  veinle ts .  This  in t rus ive  may  be  a n  a l t e r e d  phase  of 
tke q ~ a r t z  f e l d spa r  m o ~ z o n i t e  porphyry  that  o c c u r s  to  the no r thea s t .  
However ,  the gene ra l  appearance  of the second highly-a l tered 
i n t ru s ive  is typical  of o ther  i n t ru s ive s  located in  the Dawson Railge 
and c lass i f i ed  as T e r t i a r y  in  age .  

Fr am i y ~  t o  3% f inely-disseminated pyr i t e  o c c u s  
in t k e  Y~lcon  Gronp rocks  ano in  the re la t ive ly  f r e s h  quar tz - fe ldspar  
;xo::zcnite i n ~ r u s i v e  . The  sulphide m i n e r a l s  in  the higl? ly-z l tere i  
q ~ a r  t z  -felds ?a r  porphyry in t rus ive  have been  l eached  o ~ t  leaving a 
coz",ng of o r a a ~ e  - r e d  i imonite and a mix ture  of yellow oxides.  &Mr. 
7 

A .  D. Dodson e x a i ~ i a e d  this  s a m e  in t rus ive  on the wes t  s ide  of 
- 7 i l zye s  C r e e k  in  1969 and found i t  to  be  mine ra l i z ed  with d i s s eminz t ea  
pyr i t e ,  chzlc opyr i t e ,  and s o m e  r~olybcienum.  



-4 total  01 77, 400 f c c t  of n o r ~ h - s o u t h  c ro3s i i ne s  
>+r:c GSOO f e e t  oi' b ' ~ ~ ~ l i l i c '  h v c  h e n  cu t  and t ape-and-compass  
su r \ -cycd  on the I-Inycs C la im  Group.  The major i ty  of the c r o s s  - 
i lncs  ;Ire at 400-IOOL li l tervals  with stations c v c r y  100 f e e t .  f~ t o t ~ l  
or' 375 so i l  s amp le s  w e r e  col lzc tcd in 1969 and 627 so i l  s amp le s  
w e r e  collected 111 1970 f o r  a g rand  to ta l  of 1, 002 s amp le s .  The 
s a m p l e s  w e r e  taken f r o m  the "A" so i i  hor izon with a s t a i n l e s s  s t e e l  
t rowel .  The f i r s t  lo t  of 375 s amp le s  w e r e  analyzed f o r  Mo, Cu, Pb 
and Ag. The secona  lo t  of s amp le s  w e r e  analyzed f o r  Ag and Pb, 
and 150 oi these  s amp le s  w e r e  a l s o  analyzed f o r  Mo and Cu. 

-Method of Analyses :  Ins t rumenta l -Atomic  Absorpt ion 

Extract ion:  HC104 and HNO 

Detection: Tech t ron  AA4 and h 5  

Analyzed by: Vancouver Geochemica l  Labo ra -  
t o r i e s  Ltd .  

Survey  Resu l t s :  

( a )  Lead: 

Lead  background is in the r ange  of 25 to 50 ppm., 
weakly anomaious  conditions r ange  f r o m  5 1 to 
100 ppm. ,  and over  100 ppm.  is defini tely 
anomalous .  

T h e r e  a r e  four  d i s t inc t  l ead  anomalous  a r e a s :  - 

( 1 )  a s t r ong  lead  anomaly up to  500 ppm. i s  
coincident  with the highly-a l tered in t rus ive  
in  the southwest  c o r n e r  of the m a p  a r e a .  
The  outline of the anomaly  conforlAA -S r en ia r i i -  
ably  c lo se  t o  the outline of the in t rus ive ,  buz: 
does indicate a poss ibly  in t rus ive  f inger  
extending a n  addit ional  8 0 0  f e e t  to  the e a s t ,  



the seccnd  z::omalous a r e a  t rends  in an  
ea s t -wcs t  d i rec t ion  an6  cu t s  a c r o s s  the 
quar tz - fe ldspar  rcorizor,ite porphyry 
In t ras ive  . The mos t  continuous arid 
s t r onges t  zone in  h i s  anomaly r anges  a s  
high a s  4201 ppm.  l ead  and can  be t r a c e d  
f o r  22G0 f e e t  and i s  f r o m  200 f e e t  t o  500 
f e e t  wide.  The ove ra l l  a r e a  i s  4000 f e e t  
long a i d  i s  made  up of a number  of ciis - 
contiriuous zones .  T h e r e  a r e  a f e w  s r a ~ l i  
outcrops  of quar tz- f  e lds  pa r  monzonite 
porphyry along the sou thwes te rn  edge of 
the anomaly,  b ~ t  no obvious mine ra l i z a -  
tion to account  f o r  the anomaly.  The 
r ema inde r  of the a r e a  i s  complete ly  
covered  by overburden,  

the tk i r2  ar,orr,alcus a r e a  t r ends  in a 
~ ~ o r t h w e s t  d i rec t ion  along the nor theds t  
s ide  of the rnap a r e a .  The anomalous  
a r e a  can  be  t r a c e d  f o r  7000 f e e t  aLd i s  
-made u? of a number  of s m a l l e r  anorr?;;ous 
zones that  r ange  a s  high a s  high a s  860 
ppm. l ead .  Th is  anomalous  a r e a  a p p e a r s  
to  be  r e l a t ed  in p a r t  t o  a s t r ong  nor thwes t  
t r end i : ;~  l ineament .  However ,  the anomzly 
21so subpara l l e l s  the no r thea s t  fac ing s l o p  
contour ,  pos s  ibiy indicating that  the 
znorr,alous l ead  values a r e  being deposi ted  by 
groundwater seeping out f r o m  under the 
p e r m a f r o s t .  T h e r e  is no outcrop in the 
anomalous  a r e a ,  and 

the four th  anomalous  a r e a  i s  in the soa tkea s t  
c o r c e r  of the m a p  a r e a .  The  s t r onges t  
anox-z!ous zone occu r s  on l ine 32 e a s t  and 
can  be  t r a c e d  along the l ine f o r  450 f ee t .  The 
zone r anges  a s  high a s  2 1 0 0  ppm. lead .  



GE~CI-IEIVIISTRY (con t ' d )  

Survcy R c s u l t s :  ( con t ' d )  

( 4 )  I-iowcver, i t  would appear  that  the anomaly 
r e f l e c t s  a ve ry  local ized m i n e r a l  
occu r r ence  s ince  i t  was  not  evident  on the 
l ines  400 f e e t  to  the e a s t  and wes t .  

T h e r e  a r e  a number  of o ther  s m a l l e r  l ead  
anoinalous a r e a s  on thc I iayes  Group,  but they a r e  not  a s  significant  
a s  the previously  l i s t ed  ones  . 

( b )  Silvei-: 

The  s i l ve r  background on the Hayes  C lz im  Group 
i s  in the r ange  of 1 to  2 ppm.  F r o m  2 to  4 ppm.  
i s  modera te iy  anomalous ,  and over  4 ppm.  is , 

s t rong ly  anomalous .  

The s i l ve r  anomal ies  a r e  coincident  with the 
l ead  anomal ies ,  and a r e  l i s t ed  in  the s a m e  o r d e r : -  

( 1) the s i l ve r  anomaly coincident  with the highly- 
a l t e r e d  in t rus ive  h a s  a s t rongly  anomalous  
c o r e  f r o m  7 t o  11.5 ppm.  The  anomalous  
zone over  4 ppm. is 1400 f e e t  long and 200 
f e e t  wide,  

( 2 )  the second s i l v e r  - lead anomalous  a r e a  i s  
made  up of a number  of s m a l l  anomalous  
zones ,  ranging f r o m  4 ppm.  to  10 ppm.  
s i l v e r .  The  s t r o n g e s t  zone t r ends  in a n  e a s t -  
wes t  d i rec t ion  a c r o s s  l ine  16E and 20E a t  15N. 
The zone r anges  f r o m  4 ppm.  t o  10 ppm.  
s i l ve r  and can  be  t r a c e d  f o r  approx imate ly  
900 f e e t  and over  a width of 200 f ee t ,  

( 3 )  the t!:ird s i l ve r  anomalous  zoxe i s  not  a s  
distirict o r  a s  s t r ong  a s  the l e ad  anomaly.  
The  gene ra l  t r end  is the s a m e  but the anomaly  
i s  not as continuous, and,  



(b) Si lver :  ( c o ~ t ' d )  

( 4 )  the fou r th  s i l ve r  - lead anomalous  zone only 
h a s  a s m a l l  coiacident  s i l ve r  anomaly of 
l i t t le  significa-ice . 

T h e r e  a r e  a number  of s m a l l e r  s i l ve r  anomal ies ,  
but they do not appear  to  be r e l a t ed  to  minera l i zed  s t r u c t u r e s  of any 
s ignif icance.  

( c )  Copper:  

Only a s m a l l  por t ion of the so i l  s a m p l e s  have been  
ar.a!yzed f o r  copper  and molybdenum. The  background f o r  copper  
i s  in the r ange  of 20 to '40 ppm,  Sample s  over  40 ppm.  a r e  weakly 
anomalous ,  and over  8 0 pprn. a r e  s t rong ly  anorhalous.  

The s t r onges t  acd  m o s t  s ignif icant  copper  
anomaly  i s  coincident  with the l e ad - s i l ve r  anomaly r e l a t ed  t o  the 
highly - a l t e r ed  porphyry in t rus ive  in the southwest  c o r n e r  of the w.22 
a r e a .  The anomaljr i s  1400 f e e t  long, f r o m  600 to  200 f e e t  wide,  and 
r a n g e s  f r o m  40 to  410 ppm. copper .  

F r o m  the l imi ted  amount  of copper  ana ly se s ,  i t  
would appear  that  weak copper  ariomalies in  the 4 0  ppm.  t o  60 ppm. 
r ange  a r e  commonly a s s oc i a t ed  with the l e ad - s i l ve r  anomal ies .  

The molybdenum background is in  the r ange  of 
1 pprn. t o  3 ppm. 

The  m o s t  s ignif icant  molybdenum anomaly i s  
coincident  w,;% the highly-a l tered porphyry in t rus ive  in  the southwest  
c o r n e r  of the map a r e a .  The znomaly i s  1100 f e e t  long, 100 to  200 
f e e t  wide,  ar,d r a z g e s  f r o m  3 to  10 ppm. molybdenum. A s m z l l ,  
s t r ong  moLybder.um anomaly,  ranging f r o m  3 t o  6 ?pix. occcirs 206 
f e e t  to  -ihe south of the f i r s t  zcomaly .  It c an  be  t r a c e d  f r o m  the souc'n 1 

end of 28W to  21W, a d i s tance  of 400 f ee t .  The  w e s t  end of the anomaly 
i s  a min imum of 300 f e e t  wide.  Th is  anomaly would appea r  to  



(d) Molybci..\>ntzm: ( con t ' d )  

T h e r e  a r e  s number  c: other s-mall molyb- 
dznum anomal ies  in the Hayes C la im  Grou?. The major i ty  of tkese  
al-5 assoc ia ted  with rhe l ead-s i lver  anomaly,  but a r e  not nea r ly  a s  
significant .  

Respectfully submit ted,  

P. Eng. Geologist .  

NOVEMBER 1970 
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