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- 1 -  

SUMMARY 

The BORDER-ALLEN cla ims  a r e  loca ted  a t  60°00~ ,  1 3 0 ~ 4 0 ~  

s t r a d d l i n g  t h e  Yukon-British Columbia border.  The BORDER cla ims  l i e  

w i t h i n  NTS 105-B/2E, Yukon T e r r i t o r y ,  wh i l e  t h e  ALLEN claims l i e  w i th in  

NTS 104-0/15E B r i t i s h  Columbia. The claims were staked by Canadian 

Occidenta l  on June 26, 1976 t o  cover m u l t i - s i t e  stream sediments wi th  

h igh  va lues  of Cu, Pb, Zn, Ag and U. A reconnaissance geology, s t ream 

s o i l  and rock geochemistry surveys conducted on t h e  BORDER-Allen Claims 

by Canadian Occidenta l  personnel  i n  1979 was s u c c e s s f u l  i n  l o c a t i n g  anomalous 

copper, l ead ,  z inc ,  s i l v e r  and uranium values.  

I n  1980, Canadian Occidenta l  personnel  re turned  t o  t h e  BORDER- 

ALLEN Claims and loca ted  twelve a r e a s  of anomalous geochemical va lues  

i n  s o i l s  and/or  rocks.  The 1980 program a l s o  included a geo log ica l  

mapping program of t h e  proper ty .  

The BORDER-ALLEN cla ims  a r e  under la in  by a b i o t i t e  + muscovite 

q u a r t z  monzonite which i s  l o c a l l y  f o l i a t e d ,  e s p e c i a l l y  wi th in  t h e  c e n t r a l  

r i d g e  on t h e  proper ty ,  and a l s o  has  l o c a l  c h l o r i t i ~  s a u s s u r i t i c  and k a o l i n i t i c  

a l t e r a t i o n .  The i n t r u s i v e  i s  c u t  by b a s a l t  and/or  d iabase  dykes i n  t h e  south  

h a l f  of t h e  ALLEN claims. 

Hornblende d i o r i t e  which has  undergone pervas ive  c h l o r i t e  a l t e r a t i o n  

of t h e  hornblende phenocrysts  outcrops  i n  two a r e a s  i n  t h e  south  p o r t i o n  of t h e  

ALLEN claims. One outcrop was observed i n  t h e  Southeast  corner  of t h e  claim 

group whi l e  t h e  o t h e r  was observed i n  t h e  e a s t  end of t h e  c i rque  i n  t h e  

southwest corner  j u s t  south  of t h e  c la im group. 

The twelve geochemical Pb-Zn-Ag s o i l  anomalies on t h e  proper ty  appear 

t o  be r e l a t e d  t o  shear ing  wi th in  q u a r t z  monzonite, c a t a c l a s t i c  and/or  c h l o r i t e  

a l t e r a t i o n ,  the  i n t r u s i o n  of the  hornblende d i o r i t e  i n  t h e , s o u t h  po r t ion  of t h e  

proper ty ,  o r  posa jb ly  hydrothermal a l t e r a t i o n  which was observed nor th  of 

t h e  BORDER No. 1 claim. 



Future work on the property should concentrate on the geochemical 

anomalies outlined on the property. This work should include detai led 

s o i l  and rock geochemistry of the anomalies, a s  w e l l  a s  detai led geology 

and prospecting i n  the anomaly areas. 



I. INTRODUCTION 

The BORDER-ALLEN Claims were s t aked  on June 26, 1979 t o  cover 

a m u l t i - s i t e  G.S.C. s t ream sediments w i t h  high va lues  of Pb, Zn, Ag, Cu and U 

contained i n  Open F i l e s  561 and 563 r e l eased  on June 8 ,  and 15,  1979 r e spec t ive ly .  

From June 29 t o  J u l y  2, 1980, Canadian Occidental  

conducted a s o i l  sampling and l i m i t e d  s c i n t i l l o m e t e r  survey on t h e  p rope r ty ,  

i n  conjunct ion wi th  geo log ica l  mapping and a l i m i t e d  rock geochemistry 

survey of t h e  BORDER-ALLEN Claims. This  work was completed t o  f u r t h e r  

o u t l i n e  anomalies a r e a s  de tec t ed  by Canadian Occidental  personnel  i n  1979. 

Th i s  r e p o r t  desc r ibes  t h e  work completed dur ing  t h e  1980 

summer program. 

11. LOCATION AND ACCESS 

The BORDER-ALLEN Claims a r e  loca ted  a t  6 0 ° 0 0 ~ ,  1 3 0 ~ 4 0 ' ~  s t r a d d l i n g  

t h e  Yukon-British Columbia border .  The BORDER claims l i e  w i th in  NTS 105-B/2E, 

Yukon T e r r i t o r y ,  while  the  ALLEN Claims l i e  wi th  NTS 104-0/15E, B r i t i s h  

Columbia. 

The claims group l i e s  approximately 9.6 km (6 mi les)  south  of 

Rancheria a t  km 1136 (mile 710) on t h e  Alaska Highway and immediately 

west  of Alan Creek. Access t o  t h e  claims i s  v i a  h e l i c o p t e r .  A washed 

o u t  d i r t  road runs  up Alan Creek from t h e  Alaska Highway t o  w i t h i n  

1.6 km ( 1  mi le)  e a s t  of t h e  claims.  

111. PHYSIOGRAPHY AND VEGETATION 

Rel ie f  over  t h e  Border-ALLEN cla ims  i s  approximately 640 meters  

(2100 f t )  between e l e v a t i o n s  1340 m and 1980 m (4400 f t  and 6500 f t )  above 

s e a  l e v e l .  Topography i s  d isorganized  and c o n s i s t s  of s t eep ,  l oose ,  s c r e e  

s l o p e s ,  dropping from rocky c rags  i n  western p a r t s  of t h e  claims t o  Alan Creek 



Fiaure 1 
Location and Access of BORDER/ALLEN Claims 

- 

N.T.S. 104-0/15E-105B/2 





Figure 3 



v a l l e y  i n  t h e  e a s t e r n  p a r t  of t h e  claims. The e n t i r e  c l a im  group lies 

above t r e e l i n e .  

I V .  PREVIOUS WORK 

Numerous nearby Pb-An-Ag-Cu showings of p o s s i b l e  s k a r n  type  

have been l o c a t e d  i n  t h e  g e n e r a l  area. The Jennings  River  (104-0) map 

s h e e t  was mapped by t h e  Geologica l  Survey of Canada from 1944 t o  1967. 

(Gabr i e l s e  1968).  The Wolf Lake (105-B) map s h e e t  was mapped by the  GSC 

from 1951 - 1959 (Poole e t  a l .  1960). I n  1978, t h e  GSC conducted 

reconnaissance  stream sediment and water  sampling over  bo th  map s h e e t s .  

Resu l t s  f o r  Jennings  River  (104-0) were r e l e a s e d  on June 8 ,  1979 as 

Open F i l e  561. R e s u l t s  f o r  Wolf Lake (105-B) were r e l e a s e d  on June  15,  

1979 as Open F i l e  563. The BORDER and ALLEN 1 and 2 Claims were 

s t aked  on June  26, 1979, t o  cover  a m u l t i - s i t e  stream sediments  w i t h  h igh  

v a l u e s  of Gu (26 ppm), Pb (72 ppm), Zn (200 ppm), Ag(l .0  ppm) and 

U (68.7 ppm). 

Prev ious  work on t h e  BORDER-ALLEN C l a i m s  c o n s i s t e d  of mino1 

geo log ica l  mapping, stream s i l t  sampling and s o i l  sampling by Canadian 

Occidenta l  i n  J u l y  1979. (See Sacks,  1979).  No o t h e r  prev ious  work was 

observed o r  h a s  been recorded  on t h e  BORDER-ALLEN C l a i m s .  

V. CLAIM STATUS 

5 . 1  The BORDER C l a i m s  

The BORDER C l a i m s  were s t a k e d  on June 26, 1979 by MBW Surveys of 

Whitehorse,  Y.T. f o r  Canadian Occidenta l .  The BORDER Claims comprise 8 claims 

covering an  area of 413 acres o f  1 .6  sq .  km. (0.6 sq .  m i l . ) .  The BORDER 

C l a i m s  were recorded on J u l y  6 ,  1979. 

Assessment work f i l e d  t o  d a t e  on t h e  BORDER C l a i m s  



w i l l  hold t h e  claims i n  good s tanding u n t i l  A p r i l  5 ,  1982. 

Claims Tag Nos. Date Staked Dated Recorded Valid Until 

BORDER 1 t o  YA44635 t o  June 16,  1979 J u l y  6, 1979 A p r i l  5, 1982 

8 YA44641 

5.2 The ALLEN Claims 

The ALLEN Claim group was s t aked  on June 26, 1979 by MBW Surveys 

of Whitehorse, Y.T. f o r  Canadian Occidental.  The ALLEN 1 and 2 C l a i m s  

comprise a t o t a l  of 30 u n i t s  covering an a r e a  of 1854 a c r e s  o r  7.5 sq. km. 

(219 sq .  mi.). The ALLEN Claims were recorded on Ju ly  16, 1979. 

Assessment work f i l e d  t o  d a t e  on t h e  ALLEN Claims w i l l  hold the  

claims i n  good s tanding u n t i l  J u l y  16,  1982. 

C l a i m  No. Units  Staking Date Recording Date Expiry Date 

ALLEN 1 15 June 26, 1979 Ju ly  16, 1979 Ju ly  16,  1982 

ALLEN 2 15  June 26, 1979 J u l y  16,  1979 Ju ly  16,  1982 

V I .  WORK COMPLETED - 1980 

6.1 Geological  Mapping 

R. Wall is ,  C. Gleeson, R. Kuehnbaum and G. Tetu v i s i t e d  t h e  

proper ty  b r i e f l y  on June 4, 1980. C. Har t ley ,  T. Burns and G. Tetu v i s i t e d  

t h e  BORDER-ALLEN C l a i m s  on June 29, 1980 and conducted reconnaissance 

geo log ica l  mapping. Har t ley  and Crandal l  re turned t o  the  BORDER-ALLEN C l a i m s  

on June 30, J u l y  1 and 2, 1980 t o  complete t h e  geologica l  mapping of t h e  



BORDER-ALLEN Claims. A t o t a l  of 8.5 man days of work were performed t o  

geologically map the property. 

6.2 Claim Post Tagging 

G. Tetu and M. Oberc each spent 0.5 days locat ing and tagging 

claim posts  on the BORDER Claims. 

6.3 Geochemistry 

A t o t a l  of 153 s o i l  samples, 1 heavy mineral sample and 1 sil t  

sample were collected by M. J. Crandall, M. Oberc and C. Scott.  Also 34 

rock samples were collected during geological mapping of the  BORDER-ALLEN 

Claims. A l l  samples were sent  t o  Chemex Labs Ltd., North Vancouver, B. C. 

f o r  geochemical analysis. A t o t a l  of 5.5 man days were needed fo r  the 

co l lec t ion  of these samples. 

6.4 Scinti l lometer Survey 

A scint i l lometer  survey was carr ied out simultaneously with the 

s o i l  sampling on the BORDER-ALLEN Claims. Radiometric readings were taken 

a t  each s o i l  sample location and approximately one half  the  dis tance 

between each s o i l  sample location. Problems carrying t h i s  out occurred 

when one scint i l lometer  was not  i n  operating condition which resulted 

i n  no radiometric data f o r  the north s ide  of t he  south ridge, i n  the south 

portion of the  ALLEN Claims. 



6.5 S u m a r y  of Work Completed 

Type of Work T o t a l  Man Days BORDER-ALLEN 

Geologica l  Mapping 8.5 2.5 6 .0-  

Geochemistry 5.5 2.5 3.0 

No. of Analyses 

- Zn 4 T o t a l  No. of Samples Cu & - 

ALLEN 

S o i l s  

Rocks 

TOTAL ALLEN 

BORDER 

S o i l s  

Rocks 

S i l t  

Heavy Mineral  

TOTAL BORDER 

TOTAL BORDER- 
ALLEN 

54 54 54 54 - 162 

1 5  6 6 15  1 5  1 5  - 57 

1 1 1 1 - 3 

1 1 1 1 1 1 1  6 

71  7 7 71 71 71  1 228 

189 1 8  17  189 189 189 1 603 

BORDER-ALLEN 

H e l i c o p t e r  Hours 4.1 1.1 3.0 



616 N a m e s  and A d d r e s s e s  of P e r s o n n e l  

D r .  R.H. W a l l i s ,  C h i e f  G e o l o g i s t  
C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d .  
M i n e r a l s  D i v i s i o n  
Ste. 311 - 2 1 5  C a r l i n g v i e w  D r i v e  
R e x d a l e ,  O n t a r i o  
M9W 5x8 

R. K u e h n b a u m  
A d d r e s s  as above 

G. T e t u  
A d d r e s s  as above 

C. H a r t l e y  
A d d r e s s  as above 

T. B u r n s  
A d d r e s s  as above 

M. J. C r a n d a l l  
A d d r e s s  as above 

C. Sco t t  
A d d r e s s  as above 

M. O b e c c  
A d d r e s s  a s  hove  

C. F. G l e e s o n  
C. F. G l e e s o n  & A s s o c i a t e s  L t d .  
R. R. #1, L a k e s h o r e  D r i v e  
Iroquois, O n t a r i o  
KOE 1KO 

Projec t  Supervisor 

- P r o j e c t  G e o l o g i s t  

Project G e o l o g s i t  

G e o l o g i s t  

Senior A s s i s t a n t  

Junior A s s i s t a n t  

Junior A s s i s t a n t  

C o n s u l t i n g  G e o c h e m i s t  



V I I .  GEOLOGY 

7.1 General Geology (Plans 1A and 1B) 

. Mapping by Gabrielse (1968) and Poole e t  a l .  (1960) show the 

BORDER-ALLEN Claims t o  be underlain by Mid-Cretaceous, b i o t i t e  quartz- 

monzonite t o  granodiorite of the Cassiar Batholith. 

Mapping by Canadian Occidental personnel indicates  the BORDER- 

ALLEN Claims t o  be underlain by b i o t i t e  + muscovite quartz-monzonite t o  

granodiorite which is fo l ia ted  within the cen t r a l  r idge on the property, 

with loca l  ch lor i t i zed ,  saussur i t ized,  kaolinized and limonitized f rac ture  

zones with r a r e  quartz veining. The in t rus ive  is cut by narrow 0.5 t o  

1 meter, aphanit ic b a s a l t i c  t o  diabasic  dykes with phenocrysts of 

plagioclase up t o  3 m i n  s i z e  which were observed south of the cen t r a l  

r idge on the BORDER-ALLEN Claims. Hornblende d i o r i t e  with pervasive 

c h l o r i t i c  a l t e r a t ion  of hornblende phenocrysts was observed i n  two outcrops 

i n  the south portion of the ALLEN Claims. One outcrop was observed i n  

the southeast comer of the claim group while the other was observed i n  

the  east  end of the cirque i n  the  southwest corner jus t  south of the claim 

group. 

The andesite? outcrop observed by Sacks (1979) was not observed 

during the 1980 summer mapping program; however, numerous basa l t i c  t o  

diabasic boulders were noted mixed among the monzonite boulders within the 

scree i n  the southeast half of the property. 

7.2 Table of Formations 

TERTIARY 

Unit 3 Diabase t o  basa l t  - aphanitic,  dark coloured, highly magnetic, with 

phenocrysts of plagioclase 



MID-CRETACEOUS 

Cassiar Batholith 

Unit 2 Hornblende d i o r i t e ,  medium t o  coarse grained, with a l te red  

phenocrysts of hornblende 

Unit 1 Bio t i te ,  2 muscovite quartz-monzonite, l i g h t  t o  medium grey 

coloured, medium t o  coarse-grained 

7 . 3  Description of Rock Units 

MID-CRETACEOUS - Cassiar Batholith 

Unit 1 Bio t i te  + muscovite quartz monzonite t o  granodiorite,  medium to  

coarse-grained, l i g h t  t o  medium grey coloured. 

This uni t  underlies, f o r  a l l  p rac t ica l  purposes, the  e n t i r e  

claim group. The uni t  local ly  shows a  ca t ac l a s t i c  texture with c h l o r i t i c  

a l t e r a t ion  of mafic minerals especial ly  within the cen t ra l  r idge,  and ra re ly  

l imonitic,  kao l in i t i c  and s e r i c i t i c  a l t e r a t ion  within f rac ture  zones. 

The unaltered rock i s  coarse grained and composed of plagioclase (20-40%), 

K-feldspar (30-60%), quartz (10-30%), b i o t i t e  1-10%) and muscovite ( n i l  to  

5%). Alteration is largely confined to  areas where loca l  ca t ac l a s t i c  

textures have developed. Within these zones, especially on the south s ide  

of the cirque on the west s ide  of the BORDER claims, extensively a l te red  

biotite-muscovite quartz-monzonite occurs over a  15 t o  30 meter section. 

The a l t e r a t i o n  here consis ts  of extensive potassic,  kao l in i te ,  l imonitic 

and s e r i c i t i c  a l t e r a t ion  and extensive development of muscovite. Numerous 

quartz-carbonate veins were noted i n  ta lus  along the zone of a l te ra t ion ;  

only t race  t o  minor pyr i te ,  however, was observed within t h i s  zone. 

Unit 2 Hornblende Dior i te  

This un i t  occurs only within two outcrops i n  the south of the ALLEN 



Claims. One outcrop occurs i n  the southeast and one outcrop on the ea s t  end 

of the cirque j u s t  south of the southwest comer of the ALLEN Claims. The 

rock uni t  is composed of plagioclase (75-80%), hornblende (10-15%) and 

b i o t i t e  (1-5%), K-feldspar (1-5%). The rock, wherever observed, has 

undergone extensive c h l o r i t i c  a l t e r a t i o n  of the  hornblende and b i o t i t e  

grains,  which for  the most pa r t  have retained t h e i r  o r ig ina l  shape. 

The hornblende (chlor i te)  occurs a s  phenocrysts up t o  5 mm i n  s i ze ,  as  well 

formed euhedral c rys ta l s .  No quartz was observed within t h i s  un i t .  

TERTIARY 

Unit 3 Diabase, Basalt 

This un i t  was observed south of the cen t r a l  r idge on the ALLEN 

Claims but was not  observed within the BORDER Claims o r  north of t h i s  

ridge. The u n i t  occurs as  narrow 0.5 t o  1.0 meter dykes, and consis ts  

of a dark coloured, highly magnetic, aphanit ic groundmass with plagioclase 

phenocrysts up t o  3 mm i n  s ize .  The rock i s  composed of mafic minerals, 

hornblende?, pyroxene, and magnetite and plagioclase with abundant 

disseminated pyrrhoti te.  The r e l a t i v e  portions of these minerals is not 

cer ta in  because of the  very fine-grained, aphanitic nature of the 

groundmass. 

The un i t  shows wel l  chi l led margins 2 t o  5 cm thick i n  contact 

with the b i o t i t e  (t muscovite) quartz-monzonite. Also, the quartz 

monzonite shows a heated margin 2 t o  5 crn thick which i s  l i gh t  t o  dark 

brown coloured. The dykes s t r i k e  045' and dip moderAtely (35 t o  50') t o  

the northwest. The or ientat ion of these dykes may be jo in t  controlled. 

7.4 Structure  

Shearing i n  the claim group s t r i k e s  040° t o  065O and dips steeply 



north (70') t o  ve r t i ca l .  The shear zones a r e  ea s i ly  recognized by pervasive 

l imonitic s ta ining,  closely space f ractur ing and extensive kaol ini te .  

s e r i c ix i c  a l t e r a t ion  and muscovite development. 

Orientation of the micas occasionally defines,  with the quartz- 

monzonite a  fo l i a t i on ,  which is subparal le l  to  the  shearing. A ca t ac l a s t i c  

texture  of the quartz-monzonite is loca l ly  developed and augen-like texture ,  

with f la t ten ing  and ro ta t ion  of the quartz and feldspar grains,  was noted 

on the cen t ra l  ridge on the BORDER-ALLEN Claims. 

Jo in ts  on the property a r e  resolved i n t o  se t s :  1 4 0 - 1 6 0 ~ / 6 0 ~ ~  t o  

ve r t i ca l ,  0 6 0 - 0 8 0 ~ / 7 0 ~ ~  t o  v e r t i c a l  and 1 7 5 - 0 2 0 ~ / 7 0 ~ ~  t o  ver t ica l .  The 

jo in t  f rac tures  are  normally f resh  with only minor muscovite development; 

when associated with shear zones, however, extensive a l t e r a t ion  has 

occasionally taken place. 

Dykes observed i n  outcrop appear t o  be jo in t  controlled and s t r i k e  

predominantly southeast t o  northwest. 

7.5 Metamorphism 

Metamorphism appears t o  be confined t o  the development of a  

ca t ac l a s t i c  texture  within narrow zones and marginal c h i l l  zones along 

the contact of the intrusions of the basa l t i c  t o  diabasic dykes. 

No other metamorphic textures  a r e  noted with the exception of the 

alignment of the micas within the b i o t i t e  2 muscovite quartz monzonite. 

7.6 Alterat ion 

Alteration within the property i s  confined t o  the shear zones and 

t o  the hornblende d i o r i t e  and has already been discussed above. 



7.7 Economic Geology 

Mineralization on the BORDER-ALLEN Claims consis ts  of t race 

py r i t e  i n  small quartz-carbonate veins on the south s ide  of the  cirque on 

the west s ide  of the  BORDER claims. Trace cubic and disseminated py r i t e  

in  shear zones were observed on the property. 

The most promising likelihood of economic mineralization ex i s t s  

within a possible stockwork development i n  the  west end of the  BORDER claims 

where there  i s  extensive quartz veining, shearing and a l t e r a t ion .  The 

poss ib i l i t y  of economic Mo and Cu mineralization may be present here. This 

could be fur ther  investigated by detai led mapping, rock and s o i l  sampling. 

I n  addit ion,  the possibl i ty  of s t ruc tu ra l ly  controlled Ag, Pb, Zn 

sulphides and U (only on the BORDER Claims) within shear or  f racture  

zones may be present. This should be fur ther  investigated by a more 

extensive search fo r  veining and shearing with the b i o t i t e  2 muscovite 

quartz-monzonite, along with detai led s o i l  sampling i n  a l l  areas  of 

shearing and a l te ra t ion .  

Trace chalcopyrite was observed i n  ta lus  from rocks i n  a shear 

zone i n  the  southeast corner of the ALLEN claims within s l i gh t ly  

a l te red  b i o t i t e  2 muscovite quartz-monzonite. The chalcopyrite occurs 

as  disseminations between feldspar grains.  The poss ib i l i t y  of economic 

copper mineralization within t h i s  un i t  f a r the r  t o  the south should be 

investigated with more detai led mapping and sampling. 

V I I I .  GEOCHEMISTRY 

A t o t a l  of 99 soi1,samples were collected on the ALLEN 1 and 2 

claims and 54 s o i l  samples were collected on or  near the  BORDER claims t o  

follow up stream sediment anomalies outlined by Sacks (1979). 



The s o i l  geochemistry was supplemented by col lect ing 34 rock 

samples on the BORDER-ALLEN Claim groups f o r  geochemical analysis of 

which J6 were collected on or  near the BORDER claims and 18 were collected 

on or near the ALLEN 1 and 2 claims. 

The s o i l  geochemistry outlined f i v e  areas on the ALLEN claims and 

three areas on the BORDER claims which a r e  probably anomalous t o  anomalous. 

For the purposes of discussion, the anomalies a r e  discussed i n  numerical 

order, however, i t  should be kept i n  mind the anomaly p r i o r i t y  is not 

necessari ly re la ted t o  the anomaly number. 

8.1 Sampling Procedure 

Due t o  the very rugged t e r r a in  on the BORDER-ALLEN claims with 

r e l i e f  on 640 m (2100 f t , )  between elevations 1340 m (4400 f t . )  and 1900 m 

(6500 f t . )  and a disorganized topography consist ing of s teep,  loose, 

scree slopes, dropping from rocky crags i n  the  western pa r t s  of the claims to  

Alan Creek valley i n  the  eastern par t  of the  claims, the log ica l  approach 

t o  s o i l  sampling on the property was by running contour l i n e s  around 

these steep ridges. The s o i l  samples were collected every 125 meters 

along the base of the ridges and the "B" s o i l  horizon was sampled. 

Sampling and laboratory procedures a r e  outlined i n  Appendix 111. 

8.2 Standard Samples 

To check the reproducibi l i ty  and quali ty of ana ly t ica l  work, 

seven s o i l  samples were randomly selected and s p l i t .  The ana ly t ica l  values 

' a re  compared i n  Table 1 a s  a check on the reproducibi l i ty  

of ana ly t ica l  resu l t s .  
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Table 1 Standard Samples, So i l s  

Sample Pb Zn Ag Duplicate Pb Zn Ag %Difference from Av. 
No. ( a l l  values of ( a l l  values Pb Zn Ag 

i n  ppm) i n  ppm) 

10,000~ 38 90 0.1 10,023 42 104 0.1 5 7 0 

10,001 16 52 0.1 10,060 14 46 0.1 7 6 0 

10,002 22 72 0.1 10,076 22 70 0.1 0 1 0 

10,003 22 72 0.1 10,091 18 78 0.1 10 4 0 

10,004 20 92 0.1 10,122 16 84 0.1 11 5 0 

20,000 18 51 0.1 22,021 18 52 0.1 0 1 0 

22,001 6 54 0.1 22,036 6 48 0.1 0 6 0 

A s  demonstrated i n  the above table ,  a l l  ana ly t ica l  r e s u l t s  a r e  within 

acceptable reproducibi l i ty  l i m i t s  of 30% from 1 t o  10 ppm, 20% from 10 t o  50 

ppm and 10% f o r  greater  than 50 ppm. 

8.3 S t a t i s t i c a l  Treatment of Analytical Results 

To determine mean, probably anomalous, and anomalous values f o r  both 

rock and s o i l  samples, the  element values obtained from the laboratory (see 

Appendix 11) were grouped i n t o  fixed ranges o r  c l a s s  in te rva ls  and histograms 

(frequency d is t r ibu t ion  diagrams) and cumulative frequency per cent diagrams 

were constructed. A "best" f i t  curve was constructed on each histogram. A l l  

values greater  than the in te rsec t ion  of the "best" f i t  curve with the abscissa 

a r e  anomalous. The mean value is taken a t  the 50th percent i le  from the 

cumulative frequency per cent curve of the normal (non-anomalous) population 

and samples above the 97th percent i le  a r e  considered probably anomalous. 



Table 2 

Summary of Anomalous, Probably Anomalous and Hean Levels ,  S o i l s  and Rocks 

Probably 
S o i l s  . Mean Anomalous Anomalous Range 

Lead 15 ppm 45 P P ~  >50  ppm 6 - 152 ppm 

Zinc 55 P P ~  105 ppm >120 ppm 20 - 240 ppm 

S i l v e r  0 .1  ppm 0.2 ppm >0.4 ppm 0 .1  - 3.8 ppm 

Rock Probably 
Samples Mean Anomalous Anomalous Range 

Lead 6 ppm 20 ppm > 2 5  ppm 2 - 280 ppm 

Zinc 7 60 ppm 4 - 1950 ppm 

S i l v e r  0 . 1  ppm 0.3 ppm )0.4 P P ~  0.1 - 5.0 ppm 

Copper 4 PPm 1 3  ppm ) I 5  ppm 1 - 168 ppm 

Molybdenum 1 ppm 2 P P ~  none 1 - 2 ppm 

Frequency d i s t r i b u t i o n  t a b l e s  and diagrams and cumulative frequency 

curves a r e  presented i n  Tables  3 t o  10 and Figures  5 - 19. 



Table  3 

Frequency D i s t r i b u t i o n :  Lead i n  BORDER-ALLEN s o i l s  

C la s s  I n t e r v a l  

1 - l o  

Frequency 

36 

5 5 

2 1  

9 

7 

9 

4 

3 

5 

1 

0 

0 

0 

1 

1 

1 

Cumulative Cumulative 
Frequency per  c e n t  

36 28.1 

91  71.1 

112 87.5 

1 2 1  94.5 

128 100  

137 

141  

144 

149 

150 

150 

15  0 

150 

1 5 1  

152 

15  3 



Figure  4 

BORDER-ALLEN 
Frequency D i s t r i b u t i o n  

Lead i n  S o i l s  
n=153 

F igure  5 

BORDER-ALLEN 
Percent  Cumulative Frequency 

Lead i n  S o i l s  



Table  4 

Frequency D i s t r i b u t i o n :  Zinc i n  BORDER-ALLEN S o i l s  

Cumulative Cumulative 
C l a s s  I n t e r v a l  Frequency Frequency p e r  cen t  

0 - 20 2 2 1.6 

21 - 40 19  2 1  17.4 

41  - 60 5 3 74 61.2 

6 1  - 80 27 101  83.5 

8 1  - 100 15  116 95.9 

1 0 1  - 120 11 127 100 

121  - 140 9 136 

141  - 160 2 138 

1 6 1  - 180 3 1 4 1  

181  - 200 4 145 

201 - 250 2 147 



Fiqure  6 

BORDER-ALLEN 
Frequency D i s t r i b u t i o n  

Zinc i n  S o i l s  
n=15 3 

Prob.  Anom. 

1.' 
F i g u r e  7 

BORDER-ALLEN 
Cumulative Pe rcen t  Frequency 

Zinc i n  S o i l s  



Table 5 

Freque-ncy Distribution: Silver in  BORDER-ALLEN Soils  

Cumulative Cumulative 
Class Interval Frequency Frequency per cent 





Figure 10 

BORDER-ALLEN 
Frequency Distribution 

Molybdenum in Rocks 

Figure 11 

BORDER-ALLEN 
Percent Cumulative Frequency 

Molybdenum in Rocks 



Figure 1 2  

BORDER-ALLEN 
Frequency D i s t r i b u t i o n  

Copper i n  Rocks 
n=17 

Figure  1 3  

BORDER-ALLEN 
Percent  Cumulative Frequency 

Copper i n  Rocks 



Table 6 

Frequency D i s t r i b u t i o n :  Copper i n  BORDER-ALLEN Rocks 

Cumulative Cumulative 
Class I n t e r v a l  Frequency Frequency p e r  cen t  

1 - 5  10  10  71.4 

6 - 10 3 1 3  92.8 

11 - 1 5  1 14 100 

16 - 20 0 14 

21 - 25 1 15 

26 - 30 0 15 

31 - 35 0 15  

35 - 40 1 16 

41 - 45 0 16 

45 - 50 0 16  

>50 1 17 

Table 7 

Frequency D i s t r i b u t i o n :  Molybdenum i n  BORDER-ALLEN Rocks 

Cumulative Cumulative 
Class I n t e r v a l  Frequency Frequency Per  c e n t  



Table 8 

Frequency Distribution: Lead in BORDER-ALLEN Rocks 

Cumulative Cumulative 
Class .Interval Frequency Frequency per cent 

Table 9 

Frequency Distribution: Zinc in  BORDER-ALLEN Rocks 

Cumulative Cumulative 
Class Interval Frequency Frequency per cent 

1 - 10 2 2 6.7 



Figure  1 4  

BORDER-ALLEN 
Frequency D i s t r i b u t i o n  

LEAD i n  Rocks 

Figure  15 

BORDER-ALLEN 
Percent  Cumulative Frequency 

Lead i n  Rocks 



Figure  16 

BORDER-ALLEN 
Frequency D i s t r i b u t  

Zinc i n  Rocks 

Prob. Anom. 

Mean 

F i g u r e  17 

BORDER-ALLEN 
Pe rcen t  Cumulative Frequency 

Zinc i n  Rocks 



Table 10 

Frequency Distribution: Silver in BORDER-ALLEN Rocks 

Class interval 

0 - 0.1 
Frequency 

2 3 

3 

3 

0 

0 

0 

0 

0 

0 

0 

2 

3 

Cumulative Cumulative 
Frequency per cent 

23 79.3 

26 89.7 

29 100 

29 

29 

29 

29 



Figure 18 

BORDER-ALLEN 

Figure 19 

BORDER-ALLEN 
Percent Cumulative Frequency 

Silver in R o c k s  



8.4 Heavy Mineral  Geochemistry (Plan 1B) 

One heavy mine ra l  sample was taken from a sma l l  s t ream j u s t  n o r t h  

of BORDER 1 C l a i m .  

To determine anomalous va lues ,  t h e  a n a l y t i c a l  r e s u l t s  were compared 

t o  Sacks' (1979) r e s u l t s  f o r  heavy minera ls  compiled from t h e  WATSU 1979 

program (below). The 1980 sample con ta ins  anomalous Cu, Pb and Mo. 

Probably Anomalous 
Sacks (1979) 165 280 440 0.95 8.5 300 160 120 1200 

22029HM (1980) 184 296 114 0.1 1 2  NSS* NSS* 20.5 NSS* 

*NSS = n o t  s u f f i c i e n t  sample 

8.5 Rock Geochemistry (Plans 1A and 1B) 

A t o t a l  of 34 rock  samples were c o l l e c t e d  on t h e  BORDER and ALLEN 

Claims. The s t a t i s t i c a l  r e s u l t s  were d iscussed  e a r l i e r  and t h e  r e s u l t s  a r e  

mentioned w i t h  r e l a t i o n  t o  t h e  s o i l  geochemical anomalies l a t e r  i n  t h i s  

r e p o r t ,  w i t h  t h e  except ion  of t h e  one sample from t h e  south  s i d e  of t h e  

c e n t r a l  r i d g e  mentioned below. 

A sample of q u a r t z  monzonite (i110298) from t h e  c e n t r a l  p a r t  of 

t h e  ALLEN Claims i s  h igh ly  anomalous i n  Zn (540 pprn), Pb (280 pprn), 

Ag ( 5  ppm) and Cu (168 pprn). This  sample is loca ted  on t h e  south  s lope  

of t h e  c e n t r a l  r i d g e  i n  t h e  c e n t r a l  e a s t  p o r t i o n  of ALLEN 2 i n  t h e  

a r e a  where Sacks (1979) loca ted  anomalous Pb, Zn, Ag and U i n  f i v e  rock 

samples. Sacks r e p o r t s  va lues  of 6 t o  26 pprn Pb, 68 t o  198 pprn Zn, 0.1 t o  

2.2 pprn Ag and 1 t o  11.5 pprn U i n  rock samples. 

S o i l  samples c o l l e c t e d  by Sacks (1979) i n  t h e  anomaly a r e a  conta in  

58 t o  92 pprn Pb, 146 t o  250 ppb Zn, 12 t o  26 pprn Cu, 1 pprn Mo, 0.1 t o  0.6 

pprn Ag, and 3 t o  34 pprn U. 
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The anomaly as  mentioned e a r l i e r  is underlain by quartz monzonite. The 

quartz monzonite i n  t h i s  area has been a l t e r ed  and contains s e r i c i t e ,  muscovite 

and ch lor i te  with a ca t c l a s t i c  texture add minor py r i t e  and i ron  (brown 

s ta inin4 on weathered surfaces.  

8.6 Disscussion of So i l  Anomalies (Plans 3A and 3B, 4A and 4B) 

8.6.1 ALLEN 1 and 2 Anomalies 

Anomaly No. 1 i s  located j u s t  south of the southwest corner of 

ALLEN 2, i n  a small northwest facing cirque which is drained by a small 

stream. The anomaly consis ts  of two areas of 250 m x 250 m and approximately 

750 meters long z 200 meters wide. I t  consis ts  of seven s o i l  samples, f i ve  

of which a re  located on the ea s t  s ide  of the cirque and contain 104 to  260 pprn 

Zn, 34 to  152 pprn Pb and 0.1 to  1 .2  pprn Ag. On the west s ide  of the cirque, there 

a r e  two samples containing 440 and 460 pprn Zn, 52 and 80 ppm Pb and 0 .1  and 0.4 

PPm Ag. 

The anomaly is underlain by quar tz  monzonite and a dyke o r  small 

stock of hornblende d i o r i t e .  The s o i l  anomalies a r e  located on the periphyry 

of the d io r i t e .  Shearing i n  a 40' d i rect ion has been noted i n  the anomaly area.  

No rocks w i t h  anomalous values were found i n  the area.  

Anomaly No. 2 is twopart and occurs on the north sope of the  southern 

ridge i n  the southern portion of the ALLEN claims. I t  consis ts  of f ive  s o i l  

samples, four  of which contain anomalous Pb (52 to  90 ppm) and Zn (132 to  325 

ppm) and one sample contains 1 pprn Ag. 

The s o i l  anomaly is underlain by quartz monzonite. One sample 

(#10288) of t h i s  un i t  with quar tz  veining from the anomalous area contained 

20 pprn Zn, 22 pprn Pb and 0.4 pprn Ag. 

The anomaly i s  approximately 650 meters long. 

Anomaly No. 3 occurs on the north slope of t he  cen t r a l  r idge running 

through the property. It consis ts  of f i v e  samples. Five contain anomalous Zn 

(128-136 ppm) and four contain anomalous Pb (64-92 pprn). There a r e  no anomalous 

Ag values. 



The anomaly i s  under la in  by q u a r t z  monzonite, two samples of which 

(U10294-95) con ta in  26 and 52 pprn Zn, 8 and 6 pprn Pb and 3.0 and 0.1 pprn Ag; 

only t h e  3.0 pprn Ag is anomalous and consequently t h e  s o i l  anomaly i s  

unexplained. 

Anomaly No. 4 is loca ted  i n  t h e  sou theas t  c e n t r a l  po r t ion  of ALLEN 1 

on t h e  n o r t h  s lope  of t h e  south  r idge .  Three s o i l  samples, over a  length  

of 200 meters ,  con ta in  one anomalous Pb va lue  (6ppm) and t h r e e  anomalous 

Zn values  (110 - 148 pprn). A small  i n t r u s i o n  (poss ib ly  a  dyke o r  small  s tock)  

of hornblende d i o r i t e  c u t s  t h e  qua r t z  monzonite and a kaol in ized  shear  zone 

i s  p resen t  i n  q u a r t z  monzonite j u s t  west of t h e  s o i l  anomaly. No anomalous 

metal  va lues  occur i n  t h r e e  rock samples taken from t h e  a rea .  

Anomaly No. 5 c o n s i s t s  of one sample conta in ing  178 pprn Zn and 

138 pprn Pb l oca ted  on t h e  west s i d e  of t h e  nor theas t  t rending r idge  i n  the  

nor thern  p o r t i o n  of ALLEN 1. The anomaly is under l a in  by qua r t z  monzonite; 

no rock samples were takn i n  t h i s  a rea .  

Anomaly No. 6 i s  .located i n  t h e  southwest c o m e r  of ALLEN 2 and 

c o n s i s t s  of two widely separa ted  samples conta in ing  42 and 82 pprn l ead ,  

172 and 178 pprn z i n c  and 0 .1  pprn s i l v e r ;  only the  82 pprn Pb value and the  Zn 

values  a r e  anomalous. 

The anomaly is under la in  by b i o t i t e  qua r t z  monzonite. Two rock 

samples taken from t h e  a r e a  contained only background metal  values.  

Anomaly No. 7 i s  a s i n g l e  sample s o i l  anomaly loca ted  on t h e  west 

s l o p e  of t h e  c e n t r a l  r i d g e  on t h e  western boundary of ALLEN 2. The sample 

con ta ins  54 pprn Lead and 132 pprn Zinc (both anomalous) and 0 .1  pprn s i l v e r  

(not  anomalous). 

The anomaly is under la in  by b i o t i t e  qua r t z  monzonite and one pyr i te -  

bear ing  sample from t h e  anomaly a r e a  con ta ins  16  pprn l ead ,  44 pprn z inc  and 

0.4 pprn s i l v e r .  
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8.6.2 BORDER Anomalies 

Anomaly No. 8 occurs j u s t  north of BORDER Claim No. 1 and 

incorporates two widely separated samples: one on the  south f a l l i n g  

slope Contains 192 pprn Zn, 72 pprn Pb and 3.8 pprn Ag. The other on the north 

f a l l i n g  slope contains 500 pprn Zn and 54 pprn Pb. 

Jo in t s  and shear zones i n  the  underlying quartz monzonite trend 

northwest and northeast .  The anomaly may r e f l ec t  s t ruc tu ra l l y  controlled 

mineralization re la ted  t o  the  j o i n t  and/or shear pa t te rn  within 

the rocks. 

Several a reas  of quartz 2 carbonate, ? pyr i te  veining i n  quartz 

monzonite were located i n  the general area.  Adjacent t o  the  anomaly, one sample 

returned values of 26 pprn ?b and 1 . 2  pprn Ag. 

Anomaly No. 9 j u s t  southeast  of Anomaly No. 8, i s  a single-stat ion 

anomaly containing 200 pprn Zn and 0.2 pprn Ag. Anomalies No. 8 and 9 may have 

a common source on the r idge between them. 

Geochemical ana lys i s  of two samples of the  underlying quartz 

monzonite i n  the  area  of the  s o i l  anomaly indicates  background values f o r  

Pb, Zn and Ag. One of the  samples contains quartz veins with pyr i te .  

Anomaly No. 10 i s  a s ingle-s ta t ion sample with anomalous Pb 

(52 pprn). A rock sample of p y r i t i c  quartz monzonite, taken 150 meters 

t o  the south, contains anomalous Zn and Ag (1950 pprn and 0.4 ppm, respectively).  

The Pb s o i l  anomaly is ,  however, unexplained. 

Anomaly No. 11 is a s ingle-s ta t ion anomaly with 54 pprn Pb and 116 pprn 

Zn. Underlain by quartz monzonite, i t  i t  presently unexplained; no rock 

samples were taken i n  the  v i c ih i t y .  

Anomaly No. 12 occurs j u s t  north of BORDER Claims 4 and 8 with the  

exception of sample No. 10077 which is 1ocated.in the  mid nor th  a rea  of BORDER 

Claim No. 4. The anomaly cons i s t s  of f i v e  samples, four of which contain high 

values of Zn (136 - 350 ppm) and Pb (46 - 142 ppb). There a r e  no anomalous 
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Ag values. 

Geochemical analysis of three samples of the underlying quartz 

monzonte (two of which contain trace pyrite) indicate background 

values for Pb and Ag. Zn values are anomalous in two (58 and 108 ppm). 

IX. RADIOMETRIC SURVEY (Plans 2A, 2B, 4A and 4B) 

The radiometric survey carried out simultaneously with the soil 

sampling added little information to the property. This is due 

largely to the widely spaced lines which were run only on the bases of 

the ridges. This was also complicated by the fact that on at least one 

traverse, on the north side of the south ridge, the scintillometer used 

was not in operating condition, which resulted in no radiometric data for this 

area. 

Statistical analysis of the radiometric data using histograms and 

cumulative frequency curves indicates a probably anomalous value of 262 cps 

at the 97th percentile of the normal population with a distinct second 

population above this value from 262 to 317 cps. 

The general results of the radiometric survey indicate the biotite 

quartz-monzonite in the BORDER-ALLEN area has a typical radiometric response 

(Urtec Model 130) of 180 to 300 cps. The slightly higher values ranging 

from 226 cps to 317 cps values are scattered throughout the property and 

do not appear to show any correlation with alteration within the quartz 

monzonite or with the geochemical anomalies with possible exception of 

anomaly No. 3 which shows a radiometric response of 280 cps to 317 cps (the 

highest radiometric values recorded) in the anomaly area. High radiometric 

response (272 - 310 cps) also characterizes the area of soil anomaly No. 1. 
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Table 10 

Frequency Dist r ibut ion:  Radiometric Survey Counts per second 

Cumulative Cumulative 
Class In t e rva l  Frequency Frequency Per cent 

Anomalous 7280 c.p.s. 

Probably Anomalous 270 c.p.s 

Mean 220 c.p.s. 

X. CONCLUSIONS 

The BORDER-ALLEN Claims a r e  underlain by a b i o t i t e  t muscovite quartz 

monzonite with l oca l  ca t ac l a s t i c  Texture, noted especial ly  within the 

cen t ra l  r idge on the property. Alteration on the property i s  l imited 

t o  ch lo r i t e  a l t e r a t i o n  of the micas where ca t ac l a s t i c  textures  a r e  noted and 

hydrothermal a l t e r a t i o n  with quartz-carbonate veins was noted j u s t  north of 

BORDER Claim No. 1. Pyri te  i s  widely d i s t r ibu ted  within the quartz monzonite and 

quartz-carbonate veins. Also the quartz monzonite is intruded by basa l t  t o  

diabase dykes 0.5 t o  1 meter thick which have been observed south of the cen t ra l  

ridge which runs through the property. 

In  t he  southwest and southeast the b i o t i t e  + muscovite quartz 

monzonite is intruded by a hornblende d i o r i t e  which has undergone extensive 

ch lor i te  a l t e r a t i o n  of t he  hornblende and b i o t i t e  grains.  



S o i l  and rock geochemistry over the  property has indicated twelve 

areas which a r e  anomalous i n  Pb, Zn, Ag and a t  l e a s t  one of these areas  

(anomaly No. 9 )  a l so  contains anomalous Cu and U. The anomalies appear 

t o  be re la ted  t o  shearing and a t  l e a s t  two anomalies appear t o  be re la ted 

to  the in t rus ion  of the hornblende d i o r i t e  stocks or  dykes on the property. 

So i l  and rock geochemistry has been successful  i n  out l ining 

anomalous areas .  The radiometric survey carr ied out to date i s  sketchy 

and has added l i t t l e  addi t ional  information fo r  assessment of the property. 

X I .  RECOMMENDATIONS 

Geochemical anomalies on the BORDER-ALLEN claims should be 

followed up by de ta i led  s o i l  g r ids  with a sampling density of 60 x 60 

meters where possible.  Also detai led geological mapping and prospecting 

i n  the  anomaly areas should be carr ied out to  define possible s t ructunal  

control  of any mineralization present and locate  a reas  of hydrothermal 

a l t e r a t ion  where the poss ib i l i t y  of economic Pb, Zn, Ag, or  Mo mineralization 

may be present.  

Detailed rock geochemistry, prospecting, and geology should be 

carried out i n  the cen t ra l  ALLEN Claims i n  the cen t r a l  r idge area,  in order 

t o  define areas  of possible economic mineralization re la ted  t o  the  

c h l o r i t i c  a l t e r a t i o n  and/or ca t ac l a s t i c  f ab r i c  developed i n  t h i s  area. 

A VLF survey may be useful i n  locat ing shear zones and/or 

veins of possible  economic in t e r e s t  which may contain economic values of 

Pb, Zn o r  Ag. 

Upon completion of these surveys, a carefu l  examination of the 

data  should be carr ied out t o  define areaswhere trending should be done 



outline any mineralization which may 

- -- 

exis t  . 

Respectfully submitted, 

Charles Hartley, B.Sc. 
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SAMPLE NUMBER 

ROCK DESCRIPTION 

BORDER CLAIM GROUP 

DESCRIPTION 

Rocks c o l l e c t e d  by J. Crandal l .  

80-WA-22190R B i o t i t e  Quartz-monzonite - medium gra ined with 7 t o  8% b i o t i t e f  muscovite - c u t  by small quar tz  v e i n l e t  conta in ing t r a c e  p y r i t e  
Pb - ( P P ~ )  

4 1950 0 . 4  
d 

80-WA-22191R Biotitefmuscovite-quartz - f ine-qrained, conta in ing K-feldspar 
phenocrysts ,  s e r i c i t e  and c h l o r i t e  a l t e r a t i o n  of 
f e l d s p a r s  and micas common. 

- t r a c e  amounts of p y r i t e  

B i ~ t i t e r ~ q u a r t z  monzonite 
- quar tz  ve in  i n  monzonite wi th  c h l o r i t e  and 

s e r i c i t e  a l t e r a t i o n  wi th  minor ~ v r i t e  

B i o t i t e  quartz-monzonite 
- K-feldspar porphyry con ta in ing  15-20% b i o t i t e f  

muscovite with c a t a c l a s t i c  t e x t u r e  



Rocks collected by G. Tetu 

80-WA-22194 Quartz-monzonite with quartz veins 
- altered quartz monzonite, fine to medium grained 
with 30% quartz, 45% K-feldspar and 25% plagioclase 
and 1-2% sericite after muscovite 

- quartz monzonite makes up only 30% of sample. 70% 
of sample is quartz veins 

Quartz veins 
i 

- either massive white or euhedral interlocking crystals 
1-4 nun long with vuggy texture 

- trace brown carbonate 
- black manganese stain along vein edges, no sulphides 
observed 

Quartz-monzonite with quartz veins 
- altered quartz-monzonite, fine crystalline ( 1 nun) 
containing 40% quartz grains and 60% feldspar with 
white clay alteration and minor yellow-green sericite 

- quartz veins - massive or as euhedral crystals with 
trace weathered sul~hides 

80-WA-22196 Quartz-monzonite with quartz-carbonate veins 
- altered quartz monzinite medium to coarse crystalline 

(1-4 nun) containing 50% quartz and 50% white feldspar 

Quartz carbonate vein 
- 70% white calcite, 29% quartz-sericite and 1% epidote 
and trace pyrite cubes 

- calcite vein separate from quartz vein 



Massive quartz-vein - 15% massive pyrite, 5% dark green chlorite, 
3% white clay (altered feldspar?) - trace carbonate 

Porphyritic biotite-quartz-monzonite - 10% of rock K-feldspar phenocrysts (to 1 cm); 
medium to coarse-grained, fresh: no 
alteration 

- 25% quartz, 30% K-feldspar, 35% plagioclase, 
10% biotite, fmuscovite 



Rocks collected by C. Hartley. 

Quartz Vein 
- massive white quartz vein with trace pyrite and 

carbonate 
MO - Cu - Pb' - Zn & ( PPm 
1 14 2 7 0.1 

Quartz-monzonite with quartz vein - 40% quartz monzonite, 60% quartz vein, fine-grained 
quartz monzonite with 40% quartz and 60% orange- 
coloured feldspar, no mafic minerals observed 

- quartz vein massive white 

Biotite-quartz-monzonite 
- fresh medium-grained biotite-quartz-monzonite I 

with 30% quartz, 40% K-feldspar and 25% plagioclase 4 

* and approximately 5% biotite 
4 

Quartz-monzonite 
- quartz-monzonite containing 30% quartz and 70% feldspar, 
kaolin and sericitic alteration pervasive throuqhout 

Quartz-monzonite with carbonate vein 
- altered quartz-monzonite containing 40% quartz and 60% 
kaolin altered feldspar makes up 30% of sample. 70% of 
sample made of carbonate vein containing light brown 
euhedral calcite crystals. With trace ~vrite. 



Bio t i t e -Quar tz  Monzonite - Fresh-coarse gra ined b io t i t e -qua r t z  monzonite 
conta in ing 30% qua r t z ,  40% K-feldspar, 25% 
p l ag ioc l a se  and 5% b i o t i t e .  S l i g h t  porphyry 
t ex tu r e .  

B io t i t e -Quar tz  Monzonite 
- same a s  80-WA-22199R 



ROCK DESCRIPTION 

ALLEN CLAIM GROUP 

Rock samples c o l l e c t e d  by C.  Har t ley .  

80-CA-10280R Biotite-Hornblende D i o r i t e  
- Medium gra ined con ta in ing  euhedra l  a l t e r e d  

hornblend c r y s t a l s  up t o  0.5 c m .  Hornblende 
and b i o t i t e  pervasively a l t e r e d  t o  c h l o r i t e .  
10% hornblende, 5% b i o t i t e ,  and 85% p lag ioc lase .  

B io t i t e -Quar tz  Monzonite 
- Medium t o  coarse  gra ined with po rphy r i t i c  

t e x t u r e .  Fresh and una l t e red  con ta in ing  30% 
q u a r t z ,  4 0 %  K-feldspar,  25% p l ag ioc l a se  and 5% 
b i o t i t e .  

B io t i t e -Quar tz  Monzonite 
- same a s  80-CA-lO.281R 

Bio t i t e -Quar tz  Monzonite 
same a s  80-CA-10281R 

Hornblende-Biotite D i o r i t e  
- medium grained conta in ing euhedral  c r y s t a l s  oh dark 

green coloured hornblende up t o  0.5 cm. Hornblende 
and b i o t i t e  pervas ively  a l t e r e d  t o  c h l o r i t e .  Sample 

con ta ins  1 0 %  hornblende, 5% b i o i t e  and 85% p lag ioc lase .  



Bio t i t e -Quar tz  Monzonite - medium t o  coarse  gra ined porphyry con ta in ing  
K-feldspar phenocrysts  (up t o  4mm) with 

abundant kao l in  a l t e r e d  f e ld spa r s .  Rock composition 
qua r t z  30%, b i o t i t e  5%,  K-feldspar 40% and p l ag ioc l a se  
24% and 1% p y r i t e  with t r a c e  cha lcopyr i t e .  

B io t i t e -Quar tz  Monzonite - medium t o  caorse  gra ined porphyry, f r e s h  wi th  
no apparent  a l t e r a t i o n  conta in ing quar tz  30%, 
K-feldspar 45%. p l aq ioc l a se  25% and b i o t i t e  5%.  

Bio t i t e -Quar tz  Monzonite 
- same a s  80-CA-10286R 

Quartz-Monzonite wi th  qua r t z  ve in  
- f i n e  t o  medium gra ined porphyry, with massive 

white  quar tz  ve in  con ta ins  t r a c e  p y r i t e .  Rock 
composition 30% q u a r t z ,  4 0 %  K-feldspar,  29% 
p l ag ioc l a se ,  1% b i o t i t e .  

Basa l t  t o  ~ i a b a s e  - f i n e  grained ( 4 1  nun) dark coloured rock con ta in ing  
abundant magneti te  and p y r r h o t i t e  with pyroxene?, 
hornblende and p lag ioc lase .  

MO - Cu - Pb - E % ( P P ~ )  
1 2 1 0  4 4  0.2 



Rock samples c o l l e c t e d  by J .  Crandal l .  

B i o t i t e  Muscovite Quar tz  Monzonite - f i n e  t o  medium gra ined i n t r u s i v e  wi th  augen l i k e  
t e x t u r e  conta in ing 5% b i o t i t e ,  5% muscovite,  30% 
q u a r t z ,  40% K-feldspar, 18% p l ag ioc l a se  and 2%. 
~ v r i t e  with s l i ckens ide  su r face .  

B i o t i t e  Quartz-Monzonite wi th  qua r t z  ve ins  
- medium gra ined with minor sericite a l t e r a t i o n  and 

weathered quar tz  v e i n l e t s  wi th  minor p y r i t e  
conta in ing 30% q u a r t z ,  40% K-feldspar,  28% p l ag ioc l a se ,  
and 2% b i o t i t e .  

B i o t i t e  Quartz-Monzonite 
' - f i n e  gra ined wi th  c a t a c l a s t i c  t e x t u r e  con ta in ing  

v e i n l e t s  of aua r t z  wi th  t r a c e  ~ v r i t e .  

B io t i t e -Quar tz  Monzonite wi th  quar tz  carbonate ve ins  
- f i n e  t o  medium gra ined qua r t z  monzonite wi th  

numerous v e i n l e t s  of quartz-carbonate conta in ing 
minor wr i t e .  

Biot i te-muscovite  qua r t z  monzonite 
- coarse  gra ined with f l a k e s  of b i o t i t e  up 2 mm, 

and massive qua r t z  ve ins  with t r a c e  p y r i t e .  Rock 
con ta ins  1 0 %  b i o t i t e ,  1 0 %  muscovite, 5% hornblende, 
2 0 %  K - f e l d s ~ a r .  15% p l aa ioc l a se .  and 40% qua r t z .  



Bio t i t e -Quar tz  Monzonite - coarse  grained K-feldspar porphyry phenocrysts up 
t o  8 mm, minor c h l o r i t e  a l t e r a t i o n  of b i o t i t e  and 
t r a c e  p y r i t e .  50% q u a r t z ,  15% p l ag ioc l a se ,  25% 
K - f e l d s ~ a r  and 10% b i o t i t e .  

Biotite-Muscovite Qua r t z  Monzonite 
- quar tz  ve ins  i n  c h l o r i t i c  coarse  grained 

monzonite with t r a c e  w r i t e .  

Hornblende-Biotite Quar tz  Monzonite 
- medium grained with f o l i a t e d  t e x t u r e  and carbonate 

- c a l c i t e  v e i n l e t s  and pervas ive  c h l o r i t i c  a l t e r a t i o n .  
Rock composition 1 0 %  b i o t i t e ,  1 0 %  hornblende, 30% 
quar tz  and 50% fe ld spa r s .  

B i o t i t e  Muscovite Qua r t z  Monzonite 
- c a t a c l a s t i c  with pervas ive  i r o n  s t a i n i n g  and minor 

(1-2%) p y r i t e  and p y r r h o t i t e .  Ser ic i t ic  a l t e r a t i o n  
of f e l d s p a r s  common and c h l o r i t i c  a l t e r a t i o n  of 
b i o t i t e  common. Sample taken from shear  zone. 
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i.. - 5 4  - C! 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 54186 

TO: Canadian Occidental  Petroleum Ltd.,  INVOICE NO. 36929 
Minerals  Divis ion,  

RECEIVED 
J u l y  5/80 

Ste. 311 - 215 Carlingview Dr. .  
Rexdale, Ont. M9W 5x8 CC. 'Watson Lake, Y.T. 

ATTN: ANALYSED J u l y  15/80 
Border Alleh S o i l s  Cassi P r o j ~ r t  

SAMPLE NO. : 
PPM PPM PPM 
Pb Zn Be 

10003 80-CA 22 84 0.1 
100 04 20 9 2 0.1 
10086 24 68 0.1 
10087 1 4  40 0.1 
10088 24 48 [L1 
10089 28 86 0.1 
1009 0 1 6  68 0.1 
10091 1 8  78 0.1 
10092 1 4  30 0.1 



CHEMEX LABS LTD. 

0 212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2Cl 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 54187 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Division,  
Ste.  311 - 215 Carlinmiew Dr.. . 

INVOICE NO. 36929 

RECEIVED July 5/80 

-- Rexdale, Ont. M9W 5x8 CC. Watson Lake, Y.T. vcc 
n,.-L. "LD 

Border Al leb  S o i l s  Cassi Project 
July 15/80 

1 PPM PPM PPM ---- - --- I SAMPLE NO. : DL w- 



C - 5 6  - 
E l 2  BROOKSBANK AVE. 

NORTH VANCOUVER, B C. 
CANADA V7J 2C1 
TELEPHONE 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX. 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental  Petroleum Ltd. 

Minerals Divis ion 
Ste. 311 - 215 Carlingview Dr .  . 

xdale  Ont. M9W 5x8 
A ~ N :  E s s i - ~ ~ l e n  S o i l s  

CERTIFICATE NO. 54163 

INVOICE NO. 36838 

RECEIVED ~ u l y  4/80 

ANALYSED Ju ly  11/80 

SAMPLE NO. : PPM PPM PPM 
n e 

P r e f i x  80-CA 
10000 3 8 90 0.1 
10001 16 52 0.1 
10002 22 72 0.1 
innin 16 77  n. i 
10011 22 64 0.1 
10012 1 0  50 0.1 
10013 1 0  62 0.1 
10014 12 48 0.1 



C) - 57 - p. 
', 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2Cl  
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petr6leum Ltd. 

Minerals Div i s ion  

CERTIFICATE NO. 54164 

INVOICE NO. 36838 

Ste.  311 - 215 Carlingview Dr .  RECEIVED July 4/80 
Rexdale, Out. M9W 5x8 

ATTN: Cassi-Allen S o i l s  ANALYSED July 11/80 

SAMPLE NO. : 
PPM PPM PPM 

- Pb Zn Ap. 
Pre f ix  80-CA 
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CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd . ,  

Minerals Division. 

(' - -12 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. 54167 

INVOICE NO. 36923 

RECEIVED July 4/80 

ANALYSED July 15/80 

Ste. 311 - 215 ~a;lingview D r . ,  , 
Rexdale, Ont. M9W 5x8 CC. Watson Lake. Y.T. 

ATTN: Cassi 
7 

SAMPLE NO 
PPM PPM PPM 
Pb Zn AK 

10290R 80-CA 16 42 0.4 
10291 4 34 0.1 
10292 52 86 0.2 
10293 38 42 1.9 

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 
L 

R Y E M ~ C I ~  R T I  BY: 1.- 
S.W.D,.* 7ESIIWO 

ISSOCUTID* 
~ ~ . ~ .  &".?~.. . ~~ ~~. . . : ~ 

~ . . .- ... -- 
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CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd.,  

Minerals Divis ion,  
STe. 311 - 215 Carlingview D r . ,  . 
Rexdale. Ont. M9W 5x8 

c 2  BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

RECEIVED July 5/80 

ANALYSED 
ATTN: CASSI PROJECT - Allen Claims ROCKS CC. Wtson'Lake July 17/80 

SAMPLE NO. : PpM PPM PPM PPM PPM 
cu Mo Pb Zn AQ 

5 

CERT4FlED BY: ..... 4.- . . . . . .. ..... . .. 
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CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEDCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd. 

Minerals Division 
Ste. 311 - 215 Carlingview Dr. 
Rexdale, Ont. M9W 5x8 

A n N :  Watsu-Border Soils & Silts 

G I 2  BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

INVOICE NO. 36838 

RECEIVED July 4/80 

ANALYSED July 11/80 

SAMPLE NO. : PPM PPM PPM 
Pb Zn Ap. 

Prefix 80-WA 
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CHEMEX LABS LTD. 
. ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: C a n a d i a n  O c c i d e n t a l  Petroleum Ltd., 

M inera ls  D iv i s ion ,  
S t e .  311 - 215 C a r l i n g v i e w  Dr., 

C ? 2  BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. 54173 

INVOICE NO. 37709 

RECEIVED July 4/80 
Rexdale, Ont. M9W 5x8 

ATTN: W a t s u - B o r d e r  Heaw Minera ls  
ANALYSED 

CC. Watson Lake. Y.T. Aug. 12/80 . 
SAMPLE NO. : 

p p ~  PpM PPM PPM PPM PPM PPM PPM PPM 
C u  Mo Pb Z n  U Ag S n  W Th 

22029HM 184 12 296 114 20.5 0.1 N S S  N S S  NSS 

Note: Th r e s u l t s  = N S S  
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CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd., 

Minerals Division, 
Ste. 311 - 215 Carlingview Dr. ,  
Rexdale. Out. M9W 5x8 CC. Watson Lake. Y.T. 

C' 
~ 1 2  BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2Cl 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. 54188 

INVOICE NO. 36930 

RECEIVED July 5/80 

ATTN: ANALYSED w a t s u  Project July 15/80 

S A M P L E  NO. ' 
PPM PPM PPM 
Pb Zn Ax 
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CHEMEX LABS LTD. 
. ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  Petroleum Ltd. ,  

Minerals Div is ion,  
Ste. 311 - 215 C a r l i n g v i e w  Dr..  

c 2  BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. 54168 

lNVOlCE NO. 36924 

RECEIVED July 4/80 

ANALYSEO July 15/80 CC. ~ a t ' s o n  Lake, Y.T. 

SAMPLE NO. : 
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212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 54199 

TO: Canadian Occident31 petroleum Ltd.,  
Minerals Div i s ion ,  
Ste.  311 - 215 Carlingview D r . ,  . 

INVOICE NO. 36991 

RECEIVED July 5/80 
Rexdale, Ont. M9W 5x8- 

WATSU PROJECT - Border Claims ROCKS CC. T,7atson Lake ANALYSED July 17/80 

SAMPLE NO. : PPM PPM PPM PPM PPM 
CII Mo Ph Zn AD 

80-WA 22183R 1 4  1 2 4 0 .1  
22184 8 1 1 4  6 0 .1  



C-' 212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 
CANADA V7J 2C1 
TELEPHONE 984-0221 
AREA CODE CHEMEX LABS LTD. TELEX 

604 
04-352597 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  P e t r o l e u m  L t d . .  

Mjnera l s  D i v i s i o n ,  
S t e .  311  - 215  C ~ r l i n m i e w  Dr . .  , 

CERTIFICATE ~ 0 . 5 4 1 9 9  

INVOICE NO. 36991  

RECEIVED JUIY 51ao 
Rexda le ,  Ont. M91i 5x8- 

WATSU PROJECT - Border  Cla ims  ROCKS CC. Watson Lake ANALYSED July 1 7 / 8 0  

S A M P L E  NO. : 
PPM PPiI PPY PPM PPM 
Cu Mo Pb p 

80-VA 22183R 1 4  1 2 4 0.1 
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~ ~ ~ e n h i x  I11 - Sampling and Laboratory Procedures 

I. SAMPLING PROCEDURES 

A) Heavy Minerals 

1. A sample site is selcted which exhibits maximum 

sorting of stream bed material. Active (below water) 

or previously active (dry now but previously below 

water) sites may be chosen. Leading edges or sides 

of gravel bars with large boulders are most attractive. 

In practice, the ideal case is rare and one chooses 

the best possible site. 

2. Gravel and cobble material is shoveled into a large 

(18" to 24") gold pan into which 1/4" holes have been 

drilled. The material is vigourously shaken in still 

water so that - 1/4 in. material passes the screen into 
a second, matching pan. Enough -1/4 in. material is 

collected to fill an 18" x 24" poly bag (usually one 

large pan or two smaller ones). The -1/4' material is 
* 

returned to camp. 

3. The - 1/4 in. material is panned to achieve a con- 
centrate of heavy minerals and aggregates containing 

heavy minerals. Approximately 80% of the original mat- 

erial (20 - 25 lbs) is discarded while a 1 - 2 lb. con- 
centrate is obtained. The concentrate is sealed in a 

plastic or cloth bag (cloth is preferred as it allows 



t h e  sample t o  dry ,  thus  reducing shipping weight)and then 

, s e n t  t o  t h e  l abora to ry  f o r  geochemical ana lys i s .  

B) ' Stream Sediment 

1. A presen t ly  o r ' p r e v i o u s l y  a c t i v e  stream s i t e  is se l ec t ed  - 
which e x h i b i t s  minimum s o r t i n g  ie. q u i e t  water ,  and 

accumulation of f i n e  sandy and s i l t y  mater ia l .  I f  t h e  

stream is t o o  a c t i v e ,  m a t e r i a l  can be obtained from 

bank-moss which a c t s  as a  t r a p ,  o r  by digging out  t h e  

lee of  l a r g e  boulders.  

2 .  Three t o  four  handfu ls  of m a t e r i a l  is c o l l e c t e d  and 

af ter  squeezing t o  remove excess  water  i s  placed i n  high 

wet-s t rength,  heavy duty,  prenumbered k r a f t  envelopes. 

The samples a r e  d r i e d  i n  t h e  f i e l d  and then s e n t  t o  

t h e  labora tory  - fo r  geochemical ana lys i s .  

C)  Stream Water 

1. A 4 oz. poly b o t t l e  i s  r i n s e d  wi:h t h e  sample site 

wa te r  a t  l e a s t  t h r e e  t i m e s  then f i l l e d  f u l l y  and t i g h t l y  

capped. The sample i s  t e s t e d  i n  t h e  f i e l d  f o r  pH and 

s p e c i f i c  conduct iv i ty ,  t hen  s e n t  t o  t h e  labora tory  f o r  

geochemical ana lys i s .  

- 
2. Care should be  taken  t o  avoid contamination by always 

c o l l e c t i n g  waters  up-stream from a heavy mineral o r  

sediment sample site. 



D) Soil 

1. 'B' horizon or talus fine material is sampled. 

2. Three to four handfuls of material are .collected into 

heavy duty, high wet-strength kraft envelopes which 

are dried in the field and then sent to the laboratory 

for analysis. 

E) Sample Site Information Card 

1. At each soil or stream sample site, an 80 column 

field data card is completed, The sampler records 

such information as sample number, location and type, 

depth of stream, sample composition, vegetation, drain- 

age, etc. Separate cards are used for stream and soil 

samples in order to record pertinent information. 



? . 
11. Laboratory Procedures 

(':; 

A. Sample Preparation 

i) Heavy Minerals 

1. Samples dried and weighed. 

2 ,  Screen - 10 mesh material from sample and weigh; weigh 
. . . . 

and retain +10 mesh material left on screen. 

3. Use -10 mesh fraction for heavy liquid separation, 

4 .  Transfer -10 mesh (fine) fraction into a 1000 nil. 

separatory funnel containing 200 mls. of tetrabromoethane (S.G. 2.96 

5 ,  Shake sample gently in heavy liquid. Particles of 

fines adhering to sides of the separatory funnel can be washed into 

the heavy liquid by slowly rotating the funnel at an oblique angle. 

The "heavies" (S.G. 72.96) will slowly settle to the bottom of the 

heavy liquid. 

6. Drain the "eavies" into a small filter funnel. Drain 

excess heavy liquid and light materials into a separate filter fun- 

nel. Collect all heavy liquid into a waste receiving bottle. 

7 .  Save light minerals (S.G. <2.96). Wash "heavies" 
r 

fraction with methanol to remove residual tetrabromoethane. Use 

the same procedure on light minerals fraction. Dry both fractions 

and weigh. Retain the "lights" in a suitable sealed container. 

Save 0.5 gm of "heavies" in a plastic vial for visua1,examination. 

8. Pulverize the remaining "heavies" in an agate mortar 

and pestle and homogenize before weighing for analyses. 



- .  
- ? I - .  - 

9. Analyse the "heavies" powder for appropriate elements. 

: 
\ ,' The number of elements analysed for is determined by the amount of 

"heavy" material obtained in separation. 

ii) Stream Sediments 
0 

1. Samples are.sorted and dried at 50 c for 12  to 16 .. 
hours. 

2. Dried material is then screened to obtain the -80 mesh' 

(177 micron) fraction. The rest of the material is discarded. 

3.  -80 mesh fraction material is weighed and analysed for 

appropriate elements. 

iii) Soils.: 

Same procedure as for stream sediments. 

iv) Rocks 

1. Entire sample is crushed. 

2 .  If necessary (7250 gms.) . The sample is split on a 
Jones splitter, the reject is retained for a short period. 

3.  The split fraction is pulverifed in a ring grinder 

such that 90% passes a 200 mesh (74 micron) sieve. 

4.  The -200 mesh material is weighed and analysed for 

the appropriate elements. 

v) Waters 
- 
See individual element descriptio.ns for U and F. 
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B. E lementa l  Analyses 

i) ppm Copper,  Lead, Zinc, Silver. ,  Molybdenum (Atomic Absorptioi 
. 
1. A 1.0 gm p o r t i o n  o f  -80 mesh s o i l  o r  s t ream sediment 

or -200 m e s h r o c k  f l o u r  or p u l v e r i z e d  "heavies"  i s  d iges t ed  i n  conc- 

c e n t r a t e d ,  h o t ,  p e r c h l o r i c  - n i t r i c  a c i d  ( H C 1 0 4 - ~ ~ 0 ~ )  f o r  2 hours.  

2.  Diges ted  sample is cooled  and made up t o  25 m l s .  w i th  

d i s t i l l e d  w a t e r .  

3. S o l u t i o n  is  mixed and s o l i d s  allowed t o  sett le.  

4. Cu, Pb, Zn Ag and Mo are determined by atomic absorp- 

t i o n ,  u s i n g  background c o r r e c t i o n  f o r  Pb and Ag ana lyses .  

Bkgd. Flame Wave Length De tec t i on  Chenex + 1 Std.  
Erement C o r r .  Type hm Limit  Standard Devia t ion  

Cu NO A 324.7 1 PPm 71 PPm - + 3 

Pb Y e s  A 217.0 1 PPm 59PPm - + 1 

Zn N o  A 213.8 1 PPm 52 PPm - + 3 

Ag Y e s  A 328.1 0.2 ppm 8.5 ppm + 0.5 - 
M o  N o  N 313.3 1 PPm 25 PPm - + 1 .  

A = A i r  a c e t y l e n e  flame. r 

N = N i t r o u s  o x i d e  - ace ty l ene  flame. 

ii) ppm T i n  (Sn). (Atomic Absorpt ion)  

1. A 1.0 gm sample of -80 mesh s o i l  o r  s t ream sediment, 

-200 mesh-rock f l o u r  or pu lve r i zed  "heavies"  i s  s c i n t e r e d  wi th  ammon- 

ium iod ide .  

2. The r e s u l t i n g  t i n - i o d i d e  is leached wi th  a d i l u t e  

HC1  - a s c o r b i c  acid s o l u t i o n .  
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, : 

3 .  The TOP0 complex i"s then extracted into MIBIC 

(Methyl isobutyl ketone) and anaylsed via atomic absorption. 
. . 

.4. Detection limit: 1 ppm Sn 

iii) ppm Tungsten (W) (Colourimetric) 

1. 0.5 gm of -80 mesh soil or stream sediment, -200 

mesh rock flour or pulverized "heavies" is fused with potassium 

bisulfate and leached with HC1. 

2. The reduced form of W is complexed with toluene 3, 4 

dithiol and extracted into an organic phase. 

3. The resulting colour is visually compared to simil- 

arly prepared standards. (Colourimetric method) 

4 .  Detection limit: 2 ppm W 

iv) ppb Gold (PA) (Atomic Absorption) 

1. A 5 gm sample of -200 mesh rock flour or pulverized 

"heavies" is ashed at 800°c for 1 hour. 

2. Ashed material is digested with aqua regia twice to 

dryness. 

3. Digested material is taken up in 25% HC1. 
r 

4 .  Au is extracted as the bromide into MIBK and analysed. 

via atomic absorption. 

5. Detection limit: 10 ppb Au 



PROJECT WATSU 

1980 

Statement of Expenditures 

Claims BORDER 

Record Numbers YA44635-YA44641 

1) Sa la r ies  & Benefits 

2) Helicopter f ly ing  - =hours @ $315/hour 

3) Scinti l lometer r en t a l s  (Urtec) 

4) Geochemical Analyses - 71 

Sub Total  

5) Administration @ 10% 

Total  

Notes: - 

1 
Pro-rated on bas i s  of 5  man-days worked on claims conducting geologicall 
geochemical/geophysical surveys out of a  t o t a l  of 511 man-days spent on Project  
Watsu surveys (see attached breakdown on following shee t ) ,  un i t  cost @ $262/man- 
day. 

2 
Helicopter f l y ing  completed by Northern Mountain Helicopters Inc. ,  Prince 
George, B.C., un i t  cost  @ $315/hr. 

3~ ro - r a t ed  on bas i s  of 5  man-days worked on claims conducting geophysical 
surveys out  of a  t o t a l  of 461 man-days spent on Project  Watsu surveys 
(see a t tached breakdown on following shee t ) ,  un i t  cost  @ $34.70/man-day. 

4 
Geochemical analyses completed by Chemex Labs of Vancouver, B.C. (see attached 
cost  breakdown), u n i t  cost @ $5.54 /sample. 



C l a i m  G r o u p  

B.C. 

ALLEN 

KAZ 

NEED 

PLATE 1-2 

PLATE 3-4 

RAN 

SHAR 1-2 

SHAR 10 

SHAR 3, 4, 9, 

SHAR 5-6 

SHAR 7-8  

YUKON - 

GOAT 1-36 

BORDER 

B I G  OX 1-72 

co 
GOAT 3 7 - 8 4  

I C E  

LICK 

MOX 

o n  
P I S A  

SAL 

T I E R  

wox 
NISU 

B I G  OX 73 -76  

TOTALS 

PROJECT WATSU 

S a l a r i e s  & B e n e f i t s  C o s t s  - 1980 

No. of 
Man-Days  



YUKON 

GOAT 1-36 

BORDER 

B I G  OX 1-72 

co 
GOAT 37-84 

I C E  

L I C K  

MOX 

OXY 

P I S A  

SAL 

T I E R  

wox 
NISU 

TOTALS 

C l a i m  G r o u p  

B.C. 

ALLEN 

PLATE 1-2 

PLATE 3-4 

RAN 

SHAR 1-2 

SHAR 10 

SHAR 5-6 

SHAR 7-8 

PROJECT WATSU 

S c i n t i l l o m e t e r  R e n t a l s  - 1980 

No.  of 
M a n  D a y s  @ $34.7/m.d. 



Invoice # 

36929 

PROJECT WATSU 

1980 

BORDER - CLAIM GROUP 

G e o c h e m i c a l  C o s t  B r e a k d o w n  

C e r E i f . 5 c a t e  # 

54186 

54187 

54162 

54163 

54164 

54167 

54198 

54188 

54168 

54199 

TOTAL 

Amount 

$122.12 
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