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INTRODUCTION 

The GAUG 1, 2 and 3 claims were staked i n  June 1981 on the 
basis  of an auriferous stream sediment sample. The sampling 
was undertaken as pa r t  of a large regional sampling programme 
known as the Kulta Project.  This project  covered rocks of the 
Intermontane Belt s t re tching from Carriacks, YT t o  Dease Lake, 
B.C.  (Dwg. KU.81-la). 

Work on the property during the summers of 1981 and 1982 
consisted of geochemical sampling and detailed geological 
mapping in  an attempt t o  i so la t e  the source of the gold found 
i n  the stream sediments. 

LOCATION AND ACCESS 

The GAUG claim i s  located within the A t l i n  Mining Division, NTS 
104-M-15W (Lat. 5g056'N, Long. 134'53'W, Dwg. KU.81-2a, 
KU. 81-244) . The property is located on the east  side of 
Bennett Lake, approximately 5 kilometres north of Paddy Pass. 
The nearest population centre i s  Carcross, YT, 28 kilometres to  
the north. The claims are  accessible by helicopter from 
Carcross or by boat along Bennett Lake. The White Pass and 
Yukon Railroad passes along the east  s ide of Bennett Lake and 
through the western portion of the claim. A very rough 
bulldozer road leads a few hundred metres up from the ra i l road 
t racks.  S i x  kilometres t o  the eas t ,  the Carcross-Skagway 
Alaska highway r u n s  along the western shore of Tutshi Lake. 

TOPOGRAPHY AND VEGETATION 

The property l i e s  on the eas t  s ide of Bennett Lake along the 
western slope of a small range of mountains separating Tutshi 
Lake from Bennett Lake. The western boundary of the claim is 
a t  Bennett Lake which is located a t  an elevation of 660 metres. 
These lower slopes have a cover of spruce and alders which give 
way t o  coniferous bushes and grasses above 1050 metre 
elevation.  The eastern half  of the claim consists  of a grass 
covered plateau averaging 1400 metres i n  elevation. The centre 
of the plateau near the eastern l i m i t  of the claim marks the 
divide between water tha t  flows west in to  Bennett Lake and 
water t h a t  flows east  in to  Tutshi lake. The highest point on 
the  claims occurs i n  the southwestern corner of GAUG 2 a t  an 
elevation of 1850 metres. 

PROPERTY D E F I N I T I O N  

The GAUG property consists  of three claims: GAUG 1, 10 uni ts ;  
GAUG 2 ,  1 2  u n i t s ;  and GAUG 3, 6 uni ts .  See Dwg. No. KU.81-260 
for  claim location. The claims are  i n  good standing u n t i l  1983 
June 23. 





C l a i m  Name Record No. Tag No. Date Recorded 

GAUG 1 1462 75818 1981 June  23 
GAUG 2 1463 75819 1981 June 23 
GAUG 3 1461 75817 1981 June  23 

PREVIOUS WORK 

Prev ious  work a p p e a r s  t o  be l i m i t e d  t o  a number of s h o r t  
e x p l o r a t o r y  a d i t s  s i n c e  no t r e n c h e s  o r  d r i l l  p l a t f o r m s  were 
l o c a t e d .  

There  a r e  a t o t a l  o f  t h r e e  a d i t s  on the p r o p e r t y .  Two occur  
a long  t h e  stream f lowing through t h e  c e n t r a l  p o r t i o n  of the 
c l a i m  and the t h i r d  a long  t h e  upper s l o p e s  i n  t h e  no r the rn  
p o r t i o n  of t h e  c l a i m .  Equipment found i n  one of  the former 
a d i t s  s u g g e s t s  that  it w a s  worked d u r i n g  t h e  1 9 2 0 ' s  o r  1 9 3 0 ' s .  
S ince  t h e n ,  o l d  claim p o s t s  i n  the area conf i rm t h a t  the area 
h a s  been s t a k e d  a t  v a r i o u s  t i m e s .  

T h e  a r e a  w a s  s t a k e d  i n  June  1981 by Du Pont o f  Canada 
E x p l o r a t i o n  L imi ted .  Follow-up work i n  the summer and f a l l  o f  
t h a t  y e a r  i nc luded  s t r eam sediment  sampling,  s o i l  and rock 
geochemis t ry  and g e o l o g i c a l  mapping on t h e  s c a l e  1:10,000. I n  
the summer o f  1982, an  e x t e n s i v e  s o i l  g r i d  w a s  completed over  a 

b l a r g e  p o r t i o n  o f  GAUG 1 and g e o l o g i c a l  mapping on a 1 :5 ,000 
scale commenced. 

PERSONNEL 

P r o p e r t y  work was performed by the fo l l owing  people  on t h e  
d a t e s  i n d i c a t e d :  

1982 June  7: H. Copland ( G e o l o g i s t )  
J. P e t e r  ( S e n i o r  Geo log i ca l  A s s i s t a n t )  
D. Hooper (Sen io r  Geo log i ca l  A s s i s t a n t )  

1982 June  9-11: H.  Copland, J. P e t e r ,  D. Hooper 
L. Cunningham (Sen io r  Geo log i ca l  ~ s s i s t a n t )  

1982 June  20-21: H. Copland 
J . T .  Neelands ( S e n i o r  G e o l o g i s t )  

1982 June  24: H. Copland, J. P e t e r  
R. Yamamura (Jr.  Geo log i ca l  A s s i s t a n t )  

1982 J u n e  25: H. Copland, J .T.  Neelands 

1982 June 26-27: H. Copland 

'L 1982 June  28: H. Copland, D. Hooper, L. Cunningham 



GEOLOGY 

Regional Geology r 

The property lies within the Intermontane Belt of the western 
Cordillera. The belt, consisting mainly of sedimentary and 
volcanic rocks stretches from the Yukon to southern British 
Columbia, averages 150 kilometres in width and trends 
northwest-southeast. Bordering the belt to the west are the 
granitic rocks of the Coast Mountain Intrusions, which stretch 
along the entire B.C. coast into Alaska. 

Physiographically, the region is part of the Yukon Plateau. 
This area is characterized by glaciated mountain peaks general- 
ly under 2000 metres in elevation and long narrow lake-filled 
valleys. To the west, the rugged extensively glaciated peaks 
of the Coast Mountains dominate. 

The Tagish-Bennett Lake area is dominated by rocks of the 
Intermontane Belt which have small plutons (2-8 km in size) of 
Late Cretaceous Coast Intrusions scattered throughout. The 
main front of the Coast Mountains occurs immediately west of 
the property. The rocks of the Intermontane Belt comprise 
Palaeozoic metamorphic rocks (schists and gneiss), Pennsylvan- 
ian ( ? )  and Permian volcanic and meta-volcanic rocks (Taku 

L- ~roup), Lower and Middle Jurassic sediments (~aberge Group), 
and Upper Cretaceous volcanic rocks (Hutshi Group). See Table 
of Formations (Table 1) and Dwg. No. KU.81-2c (Kulta Project 
Regional Geology) . 
The lithology generally conforms to northwest trending belts as 
part of a large regional synclinorium (Wheeler 1961, p. 103). 
All Pre-Cretaceous rocks show this trend. Locally tight fold- 
ing has been observed, possibly due to intrusions. 

Local Geology 

The basement in the area consists of Mississippian to 
Pennsylvanian mafic volcanic flows considered to be the basal 
units of the Atlin Terrane (MTC). This is overlain by Triassic 
Lewes River volcanics of the Takla-Nicola Belt (TJT) which in 
turn are overlain by Lower Jurassic sediments of the Laberge 
Group (JL). Volcanic rocks of mainly intermediate to felsic 
composition occur along the western boundary of the trough 
formed by the older rocks. These rocks are either called the , Hutshi Group (KK) of Middle or Late Cretaceous age or the Mount 
Nansen Group (KTo) of Cretaceous to Oligocene age. Since the 
Mount Nansen Group of volcanics, originally called the Hutshi 



TABLE 1 

Table of Formations 

Miocene to Pleistocene (TQW) 

Wrangell-Garibaldi: Basic to intermediate volcanics. 

Late Tertiary 

Intrusive: (LT~) granite, quartz monzonite, granodiorite, 
quartz diorite. 

Upper Cretaceous-Oligocene (KTO) 

Ootsa Lake-Mt. Nansen (Hutshi Group?): Intermediate to acidic 
volcanic flows, tuff; non-marine. 

Late Cretaceous and Early Tertiary 

Nisling Range Alaskite, Nanika (KTg): Granite, quartz monzon- 
ite lesser granodiorite. 

Babine (KTg): Granodiorite, quartz diorite, quartz monzonite, 
lesser quartz monzonite, diorite, monzonite. 

Cretaceous 

Kingsvale-Spences Bridge (KK): Varicoloured intermediate and 
acid volcanics; lesser basalt; minor sediments. 

Early and Mid-Cretaceous 

Intrusives: Quartz monzonite, granite, granodiorite, lesser 
quartz diorite, quartz monzonite (EKg); Gabbro, minor norite, 
diorite (EKd) . 
Middle Jurassic-Lower Cretaceous 

Bowser-Dewdney (JB): Siltstone, greywacke, shale, conglomer- 
ate, coal, marine and non-marine. 

Lower and Middle Jurassic (JL) 

Laberge-Quesnel (Stuhini ~mn): Greywacke, argillite, conglo- 
merate; marine. 

Upper Triassic - Lower Jurassic (TJT) 
Takla-Nicola (Lewes River ~roup): Augite porphyry, basaltic 
volcanics; siltstone, shale, limestone, conglomerate. 

Mississippian - Triassic (MTC) 
Cache Creek - Anvil Range: Chert, argillite, carbonate, ba- 
salt, associated diabase, gabbro, alpine ultramafic; marine. 

Proterozoic (PP) 

Central Gneiss - Skagit: Granitoid Gneiss, migmatite schist, 
amphibolite, plutonic rocks. 



\I. Group (Roots ,  C. F . )  h o s t  t h e  Venus Mine a s  w e l l  as o t h e r  
mine ra l  occur rences  i n  t h e  Dawson Range, the impor tance  of  
f e l s i c  v o l c a n i c  rocks  on t h e  p r o p e r t y  s i m i l a r  t o  the Mount 
Nansen rocks ,  may have s i g n i f i c a n t  economic importance .  

The Venus Mine, l o c a t e d  1 5  k m  n o r t h e a s t  of  t h e  GAUG i s  r e p o r t e d  
t o  c o n t a i n  r e s e r v e s  of  77,600 t o n s  g r ad ing  2.11% Pb, 1 .38% Zn, 
7 . 2  o z / t o n  Ag and 0.27 o z / t o n  Au a c r o s s  a wid th  o f  1 . 5  m. 
Morin (1981) has c l a s s i f i e d  the Venus Mine a s  an ep i t he rma l  
d e p o s i t .  The q u a r t z  v e i n  c u t s  the Mount Nansen v o l c a n i c s  and 
s y e n i t e  and f o l l o w s  s h a r p  f r a c t u r e s  of  f a u l t s  t r e n d i n g  no r th  
and d i p p i n g  w e s t  a t  50'. The c o a r s e l y  c r y s t a l l i n e  q u a r t z  v e i n s  
have  smooth w a l l s ,  are g e n t l y  s inuous  and c o n t a i n  s u l p h i d e  
b o d i e s  t h a t  p inch  and s w e l l .  According t o  Roots " t h e  Venus 
v e i n  shows c h a r a c t e r i s t i c  symmetr ica l  m ine ra l  zoning about  t h e  
v e i n ' s  c e n t r e  w i t h  a r s e n o p y r i t e  on bo th  w a l l s  fo l lowed by 
q u a r t z  and p y r i t e  toward the c e n t r e  and ga lena  and s p h a l e r i t e  
i n  the middle" .  

P r o p e r t y  Geology 

Approximately 50% o f  the GAUG c l a i m  h a s  been g e o l o g i c a l l y  
mapped on a s c a l e  of  1:5000. The mapped a r e a  c e n t r e s  on t h e  
o r i g i n a l  anomalous c r eek .  The m a j o r i t y  of the o u t c r o p  on the 
claims occu r s  on the upper mountain s l o p e  and i n  the c r eeks  

"L. f lowing  w e s t  down th i s  s l o p e .  No o u t c r o p  o c c u r s  on t h e  l a r g e  
p l a t e a u  r e g i o n  and rock is  s p a r c e  nea r  Bennet t  Lake. 

The m a j o r i t y  o f  the a r e a  mapped t h u s  f a r  is u n d e r l a i n  by 
g r a n o d i o r i t e  of  t h e  Cre taceous  Mountain I n t r u s i o n s .  Th is  i n  
t u r n ,  is c u t  by a n d e s i t i c  and d a c i t i c  dykes which s o  f a r  have 
o n l y  been l o c a t e d  i n  the i n t r u s i v e  u n i t .  I n  c o n t a c t  w i t h  the 
i n t r u s i v e  a long  t h e  main c r e e k  a r e  sediments  and metasediments .  
A zone o f  h i g h l y  shea red  and metamorphosed s i l t s t o n e / p h y l l i t e s  
s u g g e s t s  t h a t  t h e  c o n t a c t  is f a u l t e d .  S t rong  l i n e a t i o n s  on 
a i r p h o t o s  of  the  a r e a  suppo r t  t h i s  f a u l t  c o n t a c t  t h e o r y  and 
s u g g e s t  it t r e n d s  nor th -sou th  a c r o s s  the e n t i r e  c la im.  
I n d i c a t i o n s  of  s m a l l e r  s h e a r  zones a r e  seen a long  the c r eek .  A 
q u a r t z  eye  porphyry r h y o l i t e  which h o s t s  impor t an t  q u a r t z -  
a r s e n o p y r i t e  v e i n s  ( d i s c u s s e d  i n  d e t a i l  under m i n e r a l i z a t i o n )  
o c c u r s  between t h e  s i l t s t o n e s  t o  the east and t u f f a c e o u s  u n i t s  
t o  the w e s t .  There is ev idence  t h a t  t h i s  r h y o l i t e  is i n  f a u l t  
c o n t a c t  w i t h  bo th  t h e  t u f f s  and t h e  sed imenta ry  rocks .  
Although n o t  examined i n  d e t a i l ,  the sou the rn  p o r t i o n  of the 
claims appear  t o  be dominated by rocks  of  b a s a l t i c  
compos i t ion .  I 

Summarized below a r e  t h e  major rock u n i t s  observed t h u s  f a r  on 
the p r o p e r t y :  
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L 1. Sedimentary Rocks 

. Sil ts tone 

This u n i t  occurs as a well bedded, 60 metre thick 
sequence exposed i n  the main creek between the rhyolite 
and the intrusive rocks. The s i l t s tone  i s  typically 
f ine grained and dark green on both the. fresh and 
weathered surfaces. Bedding measurements define i t s  
orientation as striking south-southeast with near 
ver t ica l  dips (75-88') towards the northeast. Where the 
s i l t s tone  contacts the granodiorite to the east ,  it has 
been sheared and metamorphosed to a phylli te.  Well 
developed fol iat ion follows the original bedding at t i tude 
and heavy al terat ion to  chlori te  has occurred. This 
phyl l i te  zone averages 20 metres i n  width. The phyl l i t ic  
nature of the rock decreases away from the intrusion. 
The sediments are irregularly intruded by basalt/andesite 
dykes i n  the creek bed. 

. Limestone 

The limestone occurs i n  two small isolated outcrops on 
the property. The f i r s t  i s  a small wedge shaped zone, 
approximately 5 metres i n  thickness adjacent to  the 
s i l t s tones  described above. The u n i t  is white to l ight  
grey, weathering to a tan colour. I t  i s  thinly bedded, 
s l igh t ly  argillaceous, with minor quartz stringers.  
Bedding a t t i tude  i s  similar to the adjacent s i l t s tones  
(170/75 O N E ) .  Intense shearing occurs on the contact with 
the rhyolites which suggests a faul t  contact between the 
two units.  

The second outcrop of limestone occurs a t  the far north- 
ern boundary of the claim. I t  occurs amongst the grano- 
d io r i t e  although the contact with these rocks i s  not 
exposed. The limestone s tr ikes north, northeast with a 
steep dip t o  the southeast. Lithologically, the u n i t  i s  
similar t o  the limestone i n  the main creek. A certain 
degree of recrystall ization has occurred i n  the lime- 
stones. 

2 .  Intrusive Rocks 

. Granodiorite 
I 

The granodiorite i s  the most widely exposed u n i t  on the 
property. I n  most cases it i s  highly altered and d i f f i -  
cu l t  to  distinguish. I n  general, the rock i s  medium to  
coarse grained with anhedral to  subhedral grains of - 

*Y 



feldspar ( 6 O % ) ,  quartz (20%) and mafic minerals ( 2 0 % ) .  
The mafic minerals are altered almost entirely to  chlor- 
i t e .  Chlorite may account for up to  60% of the rock i n  
some cases. Fresh surfaces are d i f f i cu l t  to obtain i n  
the granodiorite, it tends to  be grey with a pink and 
green t i n t  weathering to  a grey-brown colour. In  one 
area the granodiorite has a xenolithic texture. Mafic 
rounded xenoliths up t o  50 crn i n  s ize occurs i n  the upper 
portions of the main creek. 

A zone of highly sheared, chlorit ized, and slickensided 
granodiorite occurs near the bottom of the slope. I t  has 
a northerly trend and nay be evidence of a faul t  running 
through th i s  area. The granodiorite i s  cut by numerous 
andesite and dacite dykes throughout the property. 

. Quartz Diorite 

Numerous small pods of th i s  u n i t  occur throughout the 
granodiorite. They do not appear to be dykes and i n  some 
cases a gradational contact occurs with the granodiorite. 
Generally, the rock i s  fine grained ( c 2  nn i n  s i ze ) ,  
equigranular with anhedral grains of plagioclase (45%),  
hornblende (30%), quartz ( l o % ) ,  and b io t i t e  (10%). Minor 
sulphides of pyrite,  chalcopyrite and pyrrhotite (1%) are 
present i n  most cases. 

. Aplite 

Small dykes of ap l i t e  occur i n  the granodiorite a t  one 
location on the property. The colour of the apl i te  
weathers either a l ight  grey, a pale tan or a grey-white. 
The rock i s  f ine grained with a high percentage of 
s i l i c a .  Veinlets of ca lc i te  less than 1 rnm i n  size cut 
the ap l i t e .  

3 .  Volcanic Rocks 

. Rhyolite 

The rhyolite occurs as an irregular shaped body i n  the 
centre of the property. The u n i t  i s  very d is t inc t  weath- 
ering a bright tan to  yellowish colour. On the fresh 
surface, the rock i s  either l ight  grey or white. I t  con- 
ta ins  K-spar and quartz phenocrysts. The groundmass i s  , 
very fine grained and sil iceous.  Quartz "eye" pheno- 
crysts  are 5 nn i n  size,  are subangular to subrounded and 
make up approximately 10-20% of the rock. K-spar pheno- 
crysts  are pale white, euhedral to  subhedral, and have 
v is ib le  cleavage faces. The grains average 4 mm i n  s ize  
and comprise approximately 15% of the rock. Rlebs to  



2 mm in  s ize  of pyr i te  and pyrrhoti te comprise less  than 
5% of the rhyoli te.  

An excellent exposure of the rhyol i te / s i l t s tone  contact 
occurs i n  the main creek bed. The contact is very sharp 
and regular. The rhyol i te  near the contact is very 
f ine  grained and shows smooth deeply curving flow banding 
over a one metre wide area adjacent t o  the s i l t s tone .  
The flow banded laminations average 0.5 t o  5 mm i n  
thickness. The lower contact of the rhyol i te  with 
tuffaceous uni ts ,  t o  be discussed l a t e r ,  shows a highly 
sheared nature. 

. Dacite 

The daci te  occurs as small dykes cutt ing the granodiorite 
along the main creek. The u n i t  has typical  medium t o  
dark green colour and weathers a l i g h t  green to  grey. 
The rock is f ine grained and contains dark green 
phenocrysts l e s s  than 1 mm i n  s ize .  These phenocrysts 
cons t i tu te  less  than 10% of the rock. 

Small dykes a l so  cut  the s i l t s tones  along the southern 
branch of the main creek. They are probably the youngest 
rock uni t s  on the property. 

. Andesite 

Andesite dykes occur i n  a similar  manner to  the dacites 
described above. The two appear only s l igh t ly  different  
i n  hand specimen, the andesite being sof te r  and a darker 
green colour . 

. Basalt 

Rocks of basa l t i c  composition crop out in the southern 
zone of the property. Two d i s t i n c t  basa l t  u n i t s  can be 
observed on the claims although each appears t o  be 
re la ted t o  one another. The f i r s t  is a medium to  dark 
green rock weathering t o  a brownish green colour. The 
rock is fine grained with small tabular phenocrysts of 
plagioclase only 1 rm x 2 mm in  s ize .  These phenocrysts 
make up less  than 5% of the rock. 

The second uni t  which is  gradational with the f i r s t ,  is a 
I 

porphyrit ic basal t .  I t  is similar to  the f i r s t  except 
for  the presence of tabular plagioclase phenocrysts 3 mm 
wide x 10 mm long composing 20 t o  30% of the rock. Both 
u n i t s  a re  vesicular with subrounded cavi t ies  up t o  1 cm 
i n  s ize .  The basal t  is probably related t o  the andesite 



and daci te  dykes described previously. Excepting the 
tuf f  described below, no contacts with the basalt  and 
other un i t s  have been observed. 

. Tuff 

The tuffaceous u n i t  i s  exposed i n  the south and western 
l imi t s  of the claim. The rocks are  generally dark grey 
t o  black, weathering t o  a dark brown. The rock i s  
composed of s i l iceous grey angular to  sub-angular c l a s t s  
up t o  1 cm i n  s ize .  I n  general, these c l a s t s  are less  
than 5 mm i n  s ize .  Evidence of flowing and stretching 
out of the c l a s t s  is seen in  most areas. In one c l i f f  
face i n  the main creek, a 25  metre thick zone of bedded 
t u f f s  is  c l ea r ly  v is ib le .  Approaching the contact with 
the  rhyol i te ,  the groundmass of the tuf f  becomes more 
s i l iceous.  The t u f f s  appear t o  be i n  f a u l t  contact with 
the rhyol i tes  along the main creek. 

STRUCTURE 

Bedding or ientat ions  have been measured i n  the sedimentary 
u n i t s  i n  the cent ra l  portion of the property. The sediments 
have a consistent  southeast s t r i k e  with steep northeasterly 
dips. Bedded t u f f s  exposed i n  the  main creek have a southeas- 
t e r l y  s t r i k e  b u t  a shallow southwesterly dip. 

These a t t i tudes  conform t o  the regional northwest trends 
observed i n  the  area. A l l  pre-Cretaceous rocks have been 
folded i n t o  broad northwesterly trending folds. GSC Map 
19-1957 shows a se r i e s  of an t ic l ines  and synclines occurring i n  
Pennsylvanian t o  Tr iass ic  rocks three kilometres south of the 
property. 

One large f a u l t  or shear zone runs north-south through the 
property. This corresponds approximately to  the contact with 
the granodiorite and the volcanic and sedimentary rocks on the 
western portion of the claim. Numerous small shear zones and 
f a u l t  contacts are  v is ib le  i n  the exposures along the main 
creek. 

MINERALIZATION 

General 

I Significant values of gold, s i l v e r ,  copper, lead and zinc are 
present on the  GAUG property. Three d i f fe rent  mineral associ- 
a t ions  have been observed on the property: 

1) Chalcopyrite-magnetite i n  a shear zone 



2) Arsenopyrite-quartz in veins 
3) Stibnite-arsenopyrite-galena-s9halerite-quartz 

in veins. 

Each will be discussed in detail below. 

Copper Mineralization 

A zone of copper mineralization occurs along the west facing 
slope in the northern half of GAUG 1. The zone is a four metre 
wide sheared and altered section of granodiorite. This sheared 
rock is traceable on the surface over a length of 10 metres. 
The zone strikes east-southeast with a moderate dip to the 
northeast. An adit has been driven horizontally into the lower 
portion of this altered zone. The adit is in good shape and is 
approximately 1.0 x 1.5 metres in section and 15 metres long. 
It has been driven east into the hill then jogs to the north 
for seven metres. 

Mineralization in the sheared rock is limited to a 30 cm wide 
section of massive to disseminated chalcopyrite and magnetite. 
Minor pyrite and bornite has also been noted in the rock. A 
strong malachite/azurite stain extends outward from the 
mineralization for a distance of one metre. Malachite staining 
covers the walls of the adit but only minor chalcopyrite was 

L observed inside. Grab samples from inside and outside the adit 
varied from 3.3 to 9.5% copper. A sheared ourcrop of 
malachite-stained granodiorite 450 metres below the adit ran 
0.5% copper (grab sample) . This suggests the mineralized shear 
zone may extend for several hundred metres across the 
property. 

A summary of rock samples and their anomalous assay values for 
this copper zone is given in Table 2. 

TABLE 2 

Copper Zone, Rock Descriptions and Assays 

Sample # Location Description Assay 

7700A Above adit Massive chalcopyrite, Cu 9.49% 
magnetite, malachite Ag 2.74 oz/t 

Cu 3.26% I 
9952A Inside adit Altered granodiorite 

malachite/azurite Ag 0.83 oz/t 

995 3A 600 metres altered granodiorite Cu 0.585% 
northwest of heavily chloritized Ag 0.50 oz/t 

L adit malachite 



TABLE 3 

Arsenopyrite-Quartz Veins, Descriptions and Assay Results 

Location 

8901A 
( grab 

8196D 
( chip 
across 

w 70 cm) 

Inside adit 

10 m west of 
adit 

20 m east of 
adit 

15 metres 
above adit 

Description 

Width 2 to 30 cm qtz 
aspy, py; strike 
approx - 030" 
Exposed area 150 cm x 
30 cm qtz, aspy, py, 
jarosite; orientation - 040"/60~~ 
Width 10 to 40 cm ex- 
posed length 10 m; 
orientation 55'145~~ 
qtz, aspy, jarosite 

Width, average 70 cm 
aspy, qtz, jarosite; 
strike approx. 060' 

Assay 

Au: 0.685 oz/t 
Ag: 1.70 oz/t 
As: 20.50 % 

Au: 0.255 oz/t 
Ag: 0.66 oz/t 
As: 9.25% 

Au: 0.805 oz/t 
Ag: 1.42 oz/t 
As: 17.6% 

Au: .0.234 oz/t 
Ag: 6.19 oz/t 
As: 4.75% 

8197D 15 metres Width, average 30 cm Au: 0.104 oz/t 
(chip above 8196D aspy, qtz Ag: 6.92 oz/t 
across As: 5.55% 
30 cm) Pb: 1.08% 

8190D South branch 15 cm wide, qtz-aspy Au: 0.695 oz/t 
main creek vein, exposed over 10 Ag: 0.90 oz/t 
EL: 1120 m metres; orientation - 

000/10~ 

Arsenopyrite - aspy 
Pyrite - PY 
Quartz - qtz 
Chalcopyrite - cpy 
Sphalerite - ZnS 
Stibnite - Sb 



TABLE 4 

Stibnite-Arsenopyrite Quartz Veins, 
Descriptions and Assay Results 

Sample # Location Description Assav 

8938A North side Shear zone in grano- Au: 0.034 oz/t 
(grab) creek, 1+76m diorite 3 cm thick Ag: 1.57 oz/t 

EL: 1410 m vuggy qtz 10% combined Cu: 0.710% 
PY, CPY, sb Sb: 0.28% 

8941A South side 3 cm wide, qtz-py-aspy Au: 0.069 oz/t 
( grab creek, 4+28m -sb vein; striking Ag: 4.19 oz/t 

EL: 1425 m 050" Pb: 3.53% 
Zn: 1.18% 

8942A North side 3 to 403 cm wide, Au: 0.670 oz/t 
(grab) creek, 4+28m qtz-sb-ZnS-py vein; Ag: 26.45 oz/t 

EL: 1375 m orientation 0 7 4 / 8 0 ~ ~  Pb: 6.44% 
Zn: 5.94% 
Cu: 0.110% 

8943A South side Altered granodiorite Ag: 0.29 oz/t 
( grab) creek, 5+20m wall rock of vein all others low 

EL: 1355 m described under 8944A 
taken 10 cm from vein 

8944A South side 40 cmwide, qtz(25%)- Au: 0.052oz/t 
( grab) creek, 5+20m -aspy(50%)-cpy(10%)- Ag: 9.60 oz/t 

EL: 1355 m -py(lO%)- ZnS(minor); Pb: 0.44% 
orientation 084/15~ Zn: 0.24% 

9950A South side 1 m wide, qtz-sb(60%)- Au: 0.215 oz/t 
(grab creek, 5+10m -aspy (10%)-z~S (10%)- Ag: 11.20 oz/t 

EL: 1370 m cpy(5%) vein; orienta- Pb: 2.36% 
tion 058/76 NW Zn: 4.93% 

8945A South side 1 m wide, qtz-sb(lO%) Au: 0.352 oz/t 
chip creek 5+15m -aspy(25%)-cpy Ag: 9.55 oz/t 
sample EL: 1345 m (5%)-~~(10%) vein Zn: 0.32% 
over lrn swarm orientation: Cu: 0.101% I 

083/82 NW 



TABLE 4 - (cont inued)  

L 

Sample # Locat ion 

8946A South s i d e  
( g r a b )  c r eek  4+90 m 

EL: 1355 m 

8947A South s i d e  
( grab  ) c r e e k ,  5+60m 

EL: 1330 m 

8948A South s i d e  
( g r a b )  c r e e k ,  6+22m 

EL: 1345 m 

8937A South s i d e  
( grab  c reek  

L 
8851A South s i d e  
( t a l u s )  c reek ,  8+27m 

885 2A North s i d e  
( g r a b  c reek ,  8+27m 

EL: 1205 m 

8853A South s i d e  
Chip creek ,  9+23m 
o v e r  l m  EL: 1170 m 

8854A South s i d e  
Chip c reek ,  9+25m 
ove r  l m  EL: 1180 m 

Page 2 

Desc r ip t ion  Assay 

10 c m  wide, qtz-aspy Au: 0.178 o z / t  
py ve in ,  ex t ens ion  of  Ag: 0.20 o z / t  
v e i n  i n  8945A, 25 m 
e a s t  o f  8945A 

10 cm wide, q t z - ~ ~ ( 1 0 % )  Au: 0.064 o z / t  
-cpy( lO%)-aspy(5%) Ag: 9.95 o z / t  
v e i n ,  t r a c e a b l e  over Pb: 0.33% 
20 m; s t r i k i n g :  098' Zn: 0.89% 

50-100 c m  wide qtz-py- 
galena-aspy-sb 
s t r i n g e r  ve in  zone 
s t r i k e :  090" 

1 m wide, qtz-sb- 
aspy-ZnS ve in ;  
o r i e n t a t i o n  - 0 9 0 / 4 5 ~  

Talus  from inacces-  
s i b l e  q t z  ve in ,  ex- 
posed over  approx. 10 
met res  q t z  boxwork 
s t r o n g  g o e t h i t e  s t a i n ,  
minor py 

S i l i c i f i e d  zone i n  
g r a n o d i o r i t e  py and 
boxwork t o  20%, jaro-  
s i t e  & g o e t h i t e  s t a i n  

A l t e r ed  zone i n  grano- 
d i o r i t e  s i l i c i f i e d  and 
f e l d s p a r  a l t e r e d ,  
j a r o s i t i c  & h e m a t i t i c  
so i l  

S i l i c i f i e d  zone i n  
g r a n o d i o r i t e  10 m 
above 8853A, j a r o s i t e  
s t a i n ,  d isseminated 
PY 

Au: 0.080 o z / t  
Ag: 7.08 o z / t  
Pb: 4.96% 

Au: 0.358 o z / t  
Ag: 6 .51  o z / t  
Pb: 0.30% 
Zn: .0.41% 

Au: 0.142 o z / t  
Ag: 0.37 o z / t  
Pb: 0.26% 

Au: 0.016 o / t  

Au: 0.016 o z / t  
Ag: 0.085 o z / t  
Pb: 046% 

Ag: 0.10 o z / t  

I 



L TABLE 4 - ( con t inued )  

Sample # Loca t ion  D e s c r i p t i o n  

Page 3 

8856A South branch 1 m wide, qtz-aspy- Au: 0.032 o z / t  + 
c h i p  main c r eek  sb-py v e i n ;  o r i e n t a -  Ag: 0 .12 o z / t  
ove r  l m  n e a r  a d i t s  t i o n  - 090/558 

EL: 1230 m 

8857A South branch Ta lus  sample of Au: 0.233 o z / t  
t a l u s  main c r eek  massive c o a r s e  b l aded  Ag: 63 . O O  o z / t  
g r a b  n e a r  a d i t s  sb, 10 c m  t h i c k  Cu: 0.955% 

Pb: 2.48% 
Zn: 1.39% 

8858A Above s o u t h  10-100 c m  wide, Au: 0.512 o z / t  
( g r a b )  b ranch  main qtz-sb-aspy-py v e i n ;  Ag: 19.85 o z / t  

c r eek  s t r i k i n g  approximate- Cu: 0259% 
ly 090' Pb: 0.90% 

Zn: 0.76% 



L p r e s e n t  i n  amounts less t h a n  10% each.  Gangue i n  the form o f  
q u a r t z  is u s u a l l y  vuggy and medium t o  c o a r s e  g r a ined .  The 
v e i n s  have  a d i s t i n c t  wea ther ing  p a t t e r n  which a l l ows  them t o  
be observed on t h e  s l o p e s  from c reek  l e v e l .  The s u l p h i d e s  a r e  
g e n e r a l l y  r e c e s s i v e  l e a v i n g  a sha rp  d e p r e s s i o n  where the v e i n  
c u t s  the g r a n o d i o r i t e .  A deep hematitic r ed  co lou red  s o i l  is 
developed around the v e i n s .  Tab l e  4 summarizes t h e  v e i n s ,  
minera logy and a s s a y  r e s u l t s .  

GEOCHEMISTRY 

Procedure  

A t o t a l  of  203 s o i l  and 3 3  rock  samples w e r e  c o l l e c t e d  d u r i n g  
1982. The rock samples have been d i s c u s s e d  p r e v i o u s l y  under 
"Mine ra l i z a t i on" .  S o i l  sampling was c a r r i e d  o u t  ove r  a l a r g e  
g r i d  cove r ing  t h e  e n t i r e  e a s t e r n  h a l f  o f  GAUG 1 and p o r t i o n s  of 
GAUG 2. I n  t o t a l ,  15 ,700 metres of l i n e s  were completed.  S o i l  
l i n e s  w e r e  100  metres a p a r t  w i th  an  ave rage  sample spac ing  of  
100 m on each l i n e .  The samples w e r e  c o l l e c t e d  from t h e  "B" 
s o i l  ho r i zon  and p l a c e d  i n  a k r a f t  paper  envelope.  A l e n g t h  of  
f l a g g i n g  b e a r i n g  the g r i d  l o c a t i o n  and sample number w a s  
s ecu red  a t  the s i t e .  

A l l  samples w e r e  sh ipped t o  Min-En L a b o r a t o r i e s  L td . ,  North 
LU Vancouver f o r  p r e p a r a t i o n  and a n a l y s i s .  The s o i l s  w e r e  d r i e d  

and s i e v e d  t o  -80 mesh and t e s t e d  f o r  Sb,  Hg, Cu, Ph, Zn, Ag, 
A s  and Au. Rock samples were c rushed  t o  -100 mesh and assayed  
f o r  Cu, Pb, Zn, Ag, Au and i n  a few c a s e s  U ,  Sb and A s .  

Treatment  o f  D a t a  

The r e s u l t s  of  t h e  a n a l y s i s  a r e  t a b u l a t e d  on t h e  Frequency 
D i s t r i b u t i o n  Tab l e ,  Table  5 .  From t h e  d i s t r i b u t i o n  of each 
e lement  a normal p o p u l a t i o n  w a s  s e l e c t e d  and from t h i s ,  the 
background and anomalous v a l u e s  w e r e  c a l c u l a t e d  as 50% and 95% 
r e s p e c t i v e l y  o f  t h e  t o t a l  popu la t i on .  These v a l u e s  a r e  com- 
pa red  w i t h  the r e g i o n a l  geochemical  v a l u e s ,  Table  6 .  I n  
g e n e r a l  l e a d ,  s i l v e r ,  mercury?, go ld  and antimony compare w i t h  
t h e  r e g i o n a l  r e s u l t s .  Copper and z i n c  are h i g h e r  r e g i o n a l l y  
and t h i s  is a t t r i b u t e d  t o  the copper-z inc  anomal ies  sampled. 
Two so i l  samples w e r e  c o l l e c t e d  nea r  m i n e r a l i z a t i o n  t o  compare 
t h e  e f f e c t i v e n e s s  of  the rock and s o i l  sampling,  Tab l e  7.  Very 
few o f  t h e  g r i d  s o i l  samples c o l l e c t e d  con t a ined  v a l u e s  as h i g h  
which s u g g e s t s  t h a t  a c l o s e r  sampling or p r o s p e c t i n g  p a t t e r n  , may be more e f f e c t i v e  i n  l o c a t i n g  v e i n s .  



Table 3 
Frequency Distribution of Elements 

Sample Medium 5 0 ; 1 



TABLE 6 

Kulta Follow-Up 

Backeround and Anomalous Values 

F - Mines 80 fraction 

Element 

CuF* 

PbF 

ZnF 

AgF 

AsF 

AuF 

i 

Gaug Property 

Background and Anomalous Values 

Medium 

Heavy Mineral 
(227 pamples) 

Median 

30.0 

20 .O 

60.0 

0.8 

10.0 

5.0 

Anomalous 

90 .O 

60 .O 

160.0 

1.5 

50.0 

30.0 

Silt (43 Samples) 

Median 

70.0 

20 .O 

80.0 

0.9 

15 .O 

5.0 

Soil (461 samples) 

Anomalous 

160.0 

30 .O 

100.0 

1.2 

45 .O 

15 .O 

Median 

40.0 

20 .O 

90.0 

0.8 

15 .O 

5.0 

Anomalous 

250.0 

50.0 

200.0 

1.7 

120.0 

20 .O 



TABLE 7 

Maximum Values of Elements i n  S o i l s  - GAUG 1982 
(compared t o  rocks from which s o i l  derived) 

Au !% - Cu Pb - Zn - A s  - Sb - 
Sample (oz/ t )  ( o z / t )  ( )  (%) 

% 
(XI (X) ( X I  

P P ~  PPm PPm PPm PPm PPm PPm P P ~  

Rock: 9950A 0.215 11.20 .035 2.36 4.93 5.26 10.40 - 
S o i l :  GH-003 4900 86.0 126 4000 12,000 71,200 1570 350 

Rock: 995LA 0.685 1.70 .006 0.22 0.07 20.50 0.17 - 
Soi l :  GH-013 9200 164.0 140 38,000 724 5800 550 3750 

L GH-003 - S o i l  developed d i r e c t l y  on top of a weathered aur i f e rous  quartz- 
s t ibni te-arsenopyr i te  vein, East  of L2W, 3+75S. 

GH-013 - S o i l  i n  rubble from an a d i t  driven on an aur i fe rous  quartz vein,  
West of L7W, 5+30S. 



L Results and Interpretat ion 

Complete s o i l  geochemical r e su l t s  and rock assays for 1982 are  
tabled on Dwg. Nos. KU.82-6 and KU.82-5 respectively. Anoma- 
lous gold i n  s o i l s  was found i n  44 samples. Disregarding the 
two "high grade" samples above, the highest value occurs on 
l i n e  7+00W a t  3+50S (1150 ppb A u ) .  A ser ies  of samples over a 
length of 300 metres on t h i s  l ine  were a l l  anomalous. This 
l i n e  follows what is believed t o  be a large f a u l t  or shear zone 
cut t ing varying l i thologies  across the main creek bed. Other 
anomalous gold samples are scattered over the remainder of the 
gr id .  High gold values along the northern edge of the claim 
suggest a possible continuation of the anomaly t o  the north. 

Si lver  anomalies in  the s o i l s  correspond closely t o  gold. Two 
concentrations of high s i l v e r  values occur i n  the two l ines  
cut t ing across the gorge of the main creek. The highest values 
as ide from the high grade s o i l s  were a t  2+00W, 2+25S (44.0 ppm) 
and 2+00W, 3+50S (46.0 ppm) which occur in  the gorge on both 
s ides  of the creek. A l l  other anomalous s i lve r  were a l l  less  
than 10.0 ppm and scat tered mainly in the north central  portion 
of GAUG 1 along l i n e  5+00W where r e l i e f  and erosion is 
extreme. 

High copper i n  s o i l s  is  centred about the chalcopyrite- 
magnetite zone and continues t o  the north and west off the 
gr id .  The highest copper value in  s o i l s  was 3830 ppm (GL-02) 
which occurs d i r ec t ly  downslope of the a d i t  i n to  the copper 
mineralization. The remaining 1 2  anomalous values average 200 
PPm* 

The lead anomaly in  the s o i l s  follows very closely to  tha t  of 
gold and s i l v e r .  The highest value excepting the two samples 
taken d i rec t ly  over the veins was 1950 ppm on l i n e  2+00W, 
2+25S. This occurs on the north side of the gully where no 
veins have been observed. There are 31 anomalous samples which 
a l l  average between 60 t o  1000 ppm. A l l  these occur in  the 
creek gully or on the west facing slope of GAUG 1. No 
anomalous values occur on the plateau i n  the eastern portion of 
the  claim. 

High zinc correla tes  very closely with lead, There are 11 
anomalous samples, the highest being 900 ppm occurring a t  the  
same location as the highest lead mentioned above. The path- 
f inder elements Hg, A s  and Sb a l l  correla te  with the Au anoma- 

I 
X Y  

In  general, it can be said for the  d is t r ibut ion  of anomalous 
elements in  the s o i l s  on GAUG, t ha t  the highest concentration 



"il*Y of  them occu r  i n  t h e  gorge carved by the main c r e e k .  Not o n l y  
do t h e y  occur  i n  t h e  v i c i n i t y  o f  v i s i b l e  m i n e r a l i z e d  q u a r t z  
v e i n s  on the s o u t h  s l o p e  of t h e  gorge b u t  t h e  h i g h  v a l u e s  ex- 
t e n d  up t o  t h e  n o r t h  s i d e  o f  the gorge  where no v e i n s  a r e  v i s i -  
b le .  Th i s ,  a l ong  w i t h  t h e  ex t ens ion  of  v a r i o u s  anomalies t o  
t h e  n o r t h  a l o n g  the w e s t  f a c i n g  s l o p e ,  s u g g e s t s  the presence  of 
more m i n e r a l i z e d  q u a r t z  v e i n s  n o r t h  of  the main c r e e k .  The 
p l a t e a u  r eg ion  i n  the e a s t e r n  p o r t i o n s  of GAUG 1 & 2 i s  b a r r e n  
o f  any anomalous v a l u e s  excep t  f o r  s p o t t y  go ld  and s i l v e r  
v a l u e s ,  and mercury anomal ies .  

An examinat ion o f  the a s s a y  r e s u l t s  from t h e  v a r i o u s  ve in s  on 
the p r o p e r t y  i n d i c a t e  a s t r o n g  c o r r e l a t i o n  between gold  and 
a r s e n o p y r i t e  and between s i l v e r  and s t i b n i t e .  The h i g h e s t  go ld  
a s s a y  (0 .805 o z / t o n )  occu r r ed  i n  a q u a r t z - a r s e n o p y r i t e  v e i n  i n  
the r h y o l i t e s  and the h i g h e s t  s i l v e r  (63.00 o z / t o n )  occur red  i n  
a t a l u s  sample of  mass ive  s t i b n i t e .  ~ i l v e r / g o l d  r a t i o s  showed 
no p a t t e r n  and r ange  from a low of  1 . 7  t o  a h i g h  of  270. I n  
g e n e r a l ,  h i g h  l e a d  and z i n c  occur  t o g e t h e r .  T h e  h i g h e s t  
combined v a l u e  was 12 .4% (8942A). There are no c o r r e l a t i o n s  
between h i g h  l e a d  z i n c  and any other of the me ta l s  i n  t h e  
rock.  

CONCLUSIONS AND RECOMMENDATIONS 

L Numerous a u r i f e r o u s  q u a r t z - a r s e n o p y r i t e  and q u a r t z - s t i b n i t e -  
a r s e n o p y r i t e  v e i n s  have been o u t l i n e d  on t h e  GAUG p r o p e r t y .  
Exposed on the s u r f a c e ,  t h e s e  v e i n s  a r e  narrow and d i s c o n t i n u -  
ous .  I n  a d d i t i o n  t o  go ld ,  t h e s e  v e i n s  c o n t a i n  s i g n i f i c a n t  
v a l u e s  o f  s i l v e r  and i n  some c a s e s ,  copper ,  l e a d  and z i n c .  A 
m i n e r a l i z e d  s h e a r  zone of c h a l c o p y r i t e  and magne t i t e  a l s o  
o c c u r s  on the p r o p e r t y .  The e x a c t  e x t e n t  of  t h i s  i s  no t  known 
a t  t h e  p r e s e n t  t i m e .  

Geology on the scale of  1:5000 should  be completed i n  t h o s e  
areas t o  t h e  s o u t h  and w e s t  of  t h e  zone covered i n  1982. I n  
a d d i t i o n ,  it is recommended t h a t  s e l e c t e d  v e i n s  be t r enched  t o  
expose f r e s h  rock.  This w i l l  a l l ow  bet ter  unders tand ing  of  the 
s i z e  and o r i e n t a t i o n  of  the v e i n s  and p rov ide  an  o p p o r t u n i t y  t o  
c o l l e c t  c h i p  samples ove r  the e n t i r e  wid th  of t h e  exposed 
v e i n s .  A d d i t i o n a l  so i l  and rock samples shou ld  be under taken 
on the n o r t h  s i d e  o f  the main gorge  i n  an  a t t e m p t  t o  d i s c o v e r  
v e i n i n g  i n  t h a t  a r e a .  S o i l  geochemis t ry  s u g g e s t s  t h e  
p o s s i b i l i t y  of m i n e r a l i z e d  v e i n s  i n  t h i s  area. Geophysical  
t e c h n i q u e s  i n c l u d i n g  VLF-EM and magnetometer over  t h e  p r e s e n t  , 
g r i d  wouid a i d  i n  t r a c i n g  subsu r f ace  c o n t a c t s  and d e l i n e a t i o n  
o f  t h e  cha l copy r i t e -magne t i t e  zone. Any a t t e m p t s  t o  d e f i n e  a 
geoch rono log i ca l  sequence of even t s  f o r  the m i n e r a l i z a t i o n  
would r e q u i r e  more g e o l o g i c a l  mapplng. 

L 
Hugh J .  Copland 
Geo log i s t  
1982-October  



CDST STA- (for period 1982 June 23-28) 

1. Wages 

1 Senior Geologist, 1 manday (1982 June 25) 
1 Geologist, 5 mandays (1982 June 24-28) 
3 Sr. Geol. Assistants 3mandays (1982 June 24-28) 

Cost - 

mily 
Lacation Rate - Date 

No. of 
Days 

Pooley Pt . 
on Windy Arm $30.00 1982 June 24-28 9 

3. Transportation 

a. Truck Rental (Avis-Whitehorse, YT) : 
3 days @ $40/day 

b. Helicopter in support of field work @ 
$475.00/hr including fuel  lying by 
Airlift Corp. of Pitt ~ e a d m )  

Dates (1982): June 24-28 No. of Hrs.: 2.2 $ 1,045.00 

4. Analytical Services 

Tvx>e of No. Fraction Unit 
&le - of ~nalyzed Elements Analyzed Price 

-100 -80 Mo Cu Pb Zn Ni Ag Hg As Mn Au Sb U 

Soil 104 X X X X  X X X  X  17.20 1,788.80 

Rock 19 X X X X  X  X  X  49.50 940.50 

Preparation - Rodk 19 @ $0.85/sample - Soil 104 @ $1.10 
Digestian - Soil 104 @ $0.85/sample 

Price Per Element: 
I 



5. Report Preparation 

Drafting, 4 days @ $100/day 
Typing, 1 day @ 
~ a p  preparation 6 maps @ $0.20/sq~are foot 

GRAND mm: 



L REFERENCES - 
Christie, R. L.; "Geology: Bennett (104M)", G.S.C. Preliminary 

Series Map No. 19-1957, 1957. 

Holmgren, L., Neelands, J.T.; "Geological and Geochemical 
Report on the GAUG Property", B.C. Assessment Report, 1982 
May. 

Morin, J. A*; "Element Distribution in Yukon Gold-Silver 
Deposits" pp. 68-80 in "Geology and Exploration 1979-80" 
Indian and Northern Affairs Canada, 1981. 

Roots, C. F,; "Geological Setting of Gold-Silver Veins of 
Montana Mountain", pp. 116-123 in "Geology and Exploration 
1979-80", Indian and Northern Af fairs Canada, 1981, 



QUALIFICATIONS 

I ,  Hugh J . Copland Jr., do hereby cert i fy that: 

1. I am a geologist residing a t  5250 Ash Street ,  Vancouver, 
Brit ish Columbia and employed by Du Pont of Canada 
Exploration Limited. 

2 .  I am a graduate of the University of British Columbia with 
a B.Sc. (Honours) degree i n  Geology and McMaster University 
with a B.Eng. (Mechanical). 

3 .  I have practised my profession i n  geology for the past 
three years in British Columbia and the Yukon Territory. 

4. I n  the summer of 1982, I participated i n  the f i e ld  
programme described i n  t h i s  report on behalf of Du Pont of 
Canada Exploration Limited. \ 

H. J. Copland 
1982 October 



L 
QUALIFICATIONS 

I ,  John Thomas Neelands, do hereby c e r t i f y  t h a t :  

1. I am a  geo log i s t  r e s i d i n g  a t  118-B W. 14th Ave, Vancouver, 
B r i t i s h  Columbia and employed by Du Pont of Canada 
Explorat ion Limited. 

2 .  I am a  graduate  of Carleton Univers i ty  (1971) i n  Ottawa, 
Canada, and hold a  B.Sc., degree i n  Geology. 

3 .  I am a  member of t h e  Geological Associat ion of Canada and,  
of t h e  Associat ion of Explorat ion Geochemists. 

4 .  I have been p r a c t i s i n g  my profess ion  f o r  t h e  p a s t  twelve 
years  and have been a c t i v e .  i n  t h e  mining indus t ry  f o r  t h e  
p a s t  e ighteen  years .  

5 .  In  June 1982, I supervised and pa r t i cap ted  i n  t h e  f i e l d  
programme descr ibed i n  t h i s  r epor t  on hehalf  of Du Pont of 
Canada Explorat ion Limited.  

1982 February 



PHONE 980-5814 APPENDIX A 

MIN- EN Laboratories L td. 
Specialists in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15th STREET 

NORTH VANCOWER, B.C. 
CANADA 

ANALYTICAL PROCEDURE REPORTS F O R  ASSESSMENT WORK 

PROCEDURES FOR Mo, Cu, Cd,  P b ,  Mn, N i ,  A & ,  Zn, A s ,  F 

S a m p l e s  a r e  p r o c e s s e d  b y  Min-En L a b o r a t o r i e s  L t d . ,  
a t  705  W .  1 5 t h  S t . ,  N o r t h  V a n c o u v e r  L a b o r a t o r y  
e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s .  

0 
A f t e r  d r y i n g  t h e  s a m p l e s  at 9 5  C s o i l  a n d  s t r e a m .  
s e d i m e n t  s a m p l e s  a r e  s c . r e e n e d  b y  80 mesh s i e v e  t o  
o b t a i n  t h e  m i n u s  80  mesh f r a c t i o n  f o r  a n a l y s i s .  The 
r o c k  s a m p l e s  a r e  c r u s h e d  b y  a j a w  c r u s h e r  a n d  
p u l v e r i z e d  b y  ceramic p l a t e d  p u l v e r i z e r .  

: :  . ..... 1 . 0  gram o f  t h e  s a m p l e s  a r e  d i g e s t e d  f o r  6 h o u r s  with 
. . . . . . . . ...... .... H N 0 3  a n d  HC104 m i x t u r e .  

/ 
A f t e r  c o o l i n g  s a m p l e s  a r e  d i l u t e d  t o  s t a n d a r d  
v o l u m e ,  The s o l u t i o n s  a r e  a n a l y z e d  b y  Atomic  
A b s o r p t i o n  S p e c t r o p h o t o m e t e r s ,  

- 
C o p p e r ,  L e a d ,  Z i n c ,  S i l v e r ,  Cadmium, C o b a l t ,  N i c k e l  
a n d  Manganese  a r e  a n a l y s e d  u s i n g  t h e  CH H - A i r  f lame 

2 2 comb i n a t i o n  b u t  t h e  Molybdenum d e t e r m i n a t ~ o n  i s 
c a r r i e d  o u t  b y  C 2 2  H -N 2 0 g a s  m i x t u r e  d i r e c t l y  o r  in- 
d i r e c t l y  ( d e p e n d x n g  on t h e  s e n s i t i v i t y  a n d  d e t e c t i o n  
l i m i t  r e q u i r e d )  o n  t h e s e  s a m p l e  s o l u t i o n s .  

F o r  A r s e n i c  a - n a l y s i s  a s u i t a b l e  a l i q u o t e  i s  t a k e n  
f r o m  t h e  a b o v e  1 g r a m ~ s a m p l e  s o l u t i o n  and  t h e  t e s t  i s  
c a r r i e d  out b y  G u t z i t  me thod  u s i n g  Ag CS N (C H ) ' 2 
as  a r e a g e n t .  The d e t e c t i o n  l i m i t  o b t a i n e d  i% Z . Z p p m .  

~ l u o r i n e  a n a l y s i s  i s  k a r r i e d  o u t  on a 200 m i l l i g r a m  
G s a m p l e .  A £  t e r  f u s i o n  a n d  s u i t a b l e  d i l u t i o n s  - t h e  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . ..... f l u b r i d e  i o n  c o n c e n t r a t i o n  i n  r o c k s  o r  s o i l s a m p l e s  

a r e  m e a s u r e d  q u a n t i t a t l v e l y  b y  u s i n g  f l u o r i n e  s p e c i f i c  
i o n  e l e c t r o d e .  D e t e c t i o n  l i m i t  o f  t h i s .  t e s t  i s  
1 0  ppm F, 



PHONE 980-5814 
APPENDIX A 

MIN- EN Laboratories Ltd 
Specialists in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15th STREET 

NORTH VANCOWER, B.C. 
CANADA 

- ANALYTICAL PROCEDURE REPORTS FOR ASSESSMENT WORK 

PROCEDURE FOR GOLD G E O C H E M I C A L .  ANALYSIS. 

G e o c h e m i c a l  s a m p l e s  f o r  Gold p r o c e s s e d  by  Min-En 
L a b o r a t o r i e s  L t d . ,  a t  7 0 5  W. 1 5 t h  S t . ,  N o r t h  Vancouver  
L a b o r a t o r y  e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s .  

0 
A f t e r  d r y i n g  t h e  s a m p l e s  a t  95 C s o i l  a n d  s t ream 
s e d i m e n t  s a m p l e s  a r e  s c r e e n e d  by 80 mesh s i e v e  t o  
o b t a i n  t h e  minus  80  mesh f r a c t i o n  f o r  a n a l y s i s .  The 
r o c k  s a m p l e s  a r e  c r u s h e d  a n d  p u l v e r i z e d  b y  c e r a m i c  
p l a t e d  p u l v e r i z e r .  

, - 
t 

A s u i t a b l e  s a m p l e  w e i g h t  5 . 0  o r  1 0 . 0  grams a r e  p r e -  
t r e a t e d  w i t h  H N O  3 

and HC104 m i x t u r e .  

A f t e r  p r e t r e a t m e n t s  t h e  s a m p l e s  a r e  d i g e s t e d  w i t h  
Aqua R e g i a  s o l u t i o n ,  and  a f t e r  d i g e s t i o n  t h e  s a m p l e s  
a r e  t a k e n  up  w i t h  25% H C 1  t o  s u i t a b l e  volume.  

.- 

A t  t h i s  s t a g e  of  t h e  p r o c e d u r e  c o p p e r ,  s i l v e r  a n d  z i n c  ' 
c a n  b e  a n a l y s e d  f r o m  s u i t a b l e  a l i q u o t e  by Atomic 
~ b s o r p  t i o n  S p e c  t r o p h o t o m e t r i c  p r o c e d u r e .  

F u r t h e r  o x i d a t i o n  and t r e a t m e n t  o f  a t  l e a s t  75% of .  
t h e  o r i g i n a l  s a m p l e  s o l u t i o n s  a r e . m a d e  s u i t a b l e  f o r  

- -  e x t r a c t i o n  o f  g o l d  w i t h  M e t h y l . . r s o - B u t y l  K e t o n e .  

W i t h  a s e t  o f  s u i t a b l e  ' s t a n d a r d  s o l u t i o n  g o i d  i s '  , 

a n a l y s e d  by . A t o m i c  A b s o r p t i o n  i n s t r u m e n t s .   he 
o b t a i n e d  d e t e c t i o n  l i m i t  i s  5 ppb .  
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