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SPECIFIC PROSPECT - SLOUCE CLAIMS (335-10) 
1. LOCATION AND ACCESS 

The SLOUCE group covers a portion of the southwest contact 
of the Cretaceous age Seagull Batholith with the Sylvester 
group metasediments at the headwaters of Screw Creek and an 
unnamed creek flowing into Dorsey Lake to the northwest. 
The eastern portion of the claims cover the west wall of 
Partridge and Goddart Creek. The mountains are part of the 
Dorsey Range, Cassiar Mountains, Yukon. The claim 
sheet is 105-B-3 and the centre of the group is at about 
60004'N and 131°23'w. 

The claims are as yet only accessible via helicopter from 
Swift River, Yukon about 13 km southeast. Part of the 
road network into the old "Logjam Creek" property to the 
southwest passes within 8 km. 

2. PHYSIOGRAPHY AND VEGETATION (Map KL 78-70) 

The SLOUCE claim area covers a complex physiographic area 
of mountains, cirque basins and major stream headwaters. 
The two large streams are the south flowing Screw Creek 
draining the southern portion of the claims and the unnamed 
creek flowing north, then northwest to Dorsey Lake. The 
eastern side of the claims are drained by Partridge Creek to 
the south and southeast. The complex arete, horn and moun- 
tain ridges between Partridge and Screw Creek generally-trend 
northerly and join the large horn at VAL(B) group. The 
west side of Screw Creek headwaters is an east-west ridge 
that joins the northwest trending complex ridge through the 
southside of the VH group. All northerly slopes are extremely 
steep to sheer cliffs and southerly slopes more subdued. 
Most of the claim group is felsenmeer covered with the 
large valley floor in the north a mixture of felsenmeer and 
outcrop. 

Vegetation is generally sparse except for the headwaters of 
Screw Creek where alpine grassy slopes and meadows merge 
into ground birch and balsam cover southwards. The northern 
area has sparse patches of willow, ground birch and minor 
sedges. Most of the project area is free of vegetation 
cover. 

3. CLAIMS 

The SLOUCE group consists of the following claims: 
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Claim Name Record Number Date of Expiry 

SLOUCE 1-64 YA29271-YA29334 1980 01 10 

SLOUCE 59-138 YA34107-YA34186 1980 01 10 

SLOUCE 139-142 YA34400-YA34403 1980 01 10 

There are two sets of SLOUCE 59-64 claims with different 
record numbers, thus the total group consists of 148 rather 
than 142 claims. 

The claims are recorded in the Watson Lake MD, Yukon in the 
name of Du Pont of Canada Exploration Limited. 

4. HISTORY 

The SLOUCE claims were located during the field season of 
1978 to cover areas of Sn and W anomalies as indicated by 
initial regional geochemical survey. Previous to the loca- 
ting of these claims no record of past work in the area 
existed. Initial geological examination of these claims 
after their location failed to fully explain the regional 
geochemical results. 

5. PROPERTY EVALUATION 

5.1 Preliminary 

The SLOUCE claims were visited 1979 08 28, to prospect 
the contact area between the Seagull Batholith and the 
limey units of the Sylvester Group. Several skarn 
zones were located and this suggested that a more 
detailed examination of the property was required. 
Preliminary assessment of these skarn zones involved 
the blasting of two trenches (one approximately 
30 meters and the other 15 meters long) to expose 
fresh rock and enable rock chip sampling to be carried 
out. 

5.2 Geology 

The oldest units in the SLOUCE project area are the 
arenaceous limestone and cherts of the Sylvester Group 
(Early Pennsylvanian - dated from preliminary identi- 
fication of a fossil found in the limey units of the 
SLOUCE group. See appendix)exposed in the south- 
western portion of the claims at and near the contact 
with the Cretaceous age granite of the suspected Hake 
phase of the Seagull Batholith. 



The limestone and chert has been chevron folded, napped 
and pyrometasomatically altered by the granite in the 
area of the north facing cirque walls in the western- 
most portion of the central part of the group. The 
source of float sample E-78-7-29-55 found in this 
area during 1978 was located this year. A tourmaline - 
magnetite - (actinolite) skarn forms a thin (0.3-0.5 
meter) rind between the Seagull Batholith and the 
Sylvester Group sediments. This rind carries signifi- 
cant Sn values. To the south-east of this locality 
on the east side of Screw Creek the upper portions 
of the Sylvester Group are preserved with the tuffa- 
ceousargillite as the dominant member. 

The Cretaceous age Seagull Batholith is usually a 
monotonous single phase throughout the claimed area. 
Variations on the crowded porphyry to coarse grained 
phase are late quartz tourmaline greisen in the near 
contact area on the southeast, minor pegmatite dykes 
in the extreme eastern portion and a poorly mapped 
micro-granite late phase in the central to eastern 
portion. The central to northern portion of the 
claims have had only geochemical traverses (1978) but 
the area appears to be only subcropping granite of 
the Seagull Batholith. 

5.3 Geochemistry 

No soil geochemical samples were collected on the 
SLOUCE claims during 1979. All rock samples collected 
were routinely analyzed for Sn and W. The chip samples 
from the trenches in addition to Sn and W, were also 
analyzed for Mo. No significant values have been 
located in any of the chip samples. 

5.4 Mineralization 

Five separate areas of skarn were located near the 
end of the 1979 field season, consequently, assessment 
of their economic potential is barely in the initial 
stages. Trenches across two of the mineralized zones 
have been located; however, they have not yet been 
examined by a geologist. 

Mineralogically, the skarns fall into either of the 
following two catagories: 

a. Tourmaline + magnetite + actinolite + chalcopyrite. 
This type forms a thin rind along ths contact of 
the Seagull Batholith with the Sylvester group 



sediments. Skarns of this type carry the tin 
values on the SLOUCE claims. 

b. Garnet + actinolite (+ tourmaline, axinite, 
calcite, scheelite an3 molybdenite). The two 
skarns that have been trenched on the SLOUCE 
claims to date are of this type. No scheelite 
has been located in situ; however, two float 
samples (TS-1 & ~c2)ntain significant visible 
scheelite mineralization. 

The molybdenite in these skarns is disseminated 
throughout the garnet which exists in a massive form. 
Specific garnet crystals are rare. Chip samples were 
collected across the two trenched skarns and analyzed 
for Sn, W and Mo; no significant values were located. 

Other anomalous skarn samples (by XRF) were also 
assayed by MIN-EN Labs as follows: 

Slouce 
Tag No. 

4607B 
4610B 
4612B 
4613B 
4614B 
4627B 
4602B 
4604B 
6249A 
6342A 
6344A 
6349A 

Field No. 

B-8-31-46 
B-8-30-8 
B-8-30-B 
B-8-30-C 
B-8-31-1 (a) 
B-8-29-3 
B-8-31-5 (c) 
B-8-31-5 (e) 
B-8-31-1 
D-7-28-20 (a) 
D-7-28-20 (c) 
D-7-28-29 

6. CONCLUSIONS AND RECOMMENDATIONS 

The only significant mineralization found on the SLOUCE 
claims has been in the south-west corner of the group. 
This area has been fairly thoroughly prospected and the 
skarn zones are known; however, a detailed map has not been 
produced. In places where the angle of the north slope is 
not too steep, a grid should be established and the hillside 
carefully mapped in order to define the extent of the skarn 
zones. 

Trenching should be continued to expose fresh rock and try 
and locate the source of the two scheelite samples (TS-1 and 



TS-2). The existing trenches require mapping and careful 
ultra-violet lamping to determine the location and extent 
of the scheelite mineralization. 

The limestone hill adjacent to the small elongated lake due 
south of the trenched ridge, should be thoroughly prospected 
to establish if the known skarn zones extend across the 
valley or if they have been faulted off. 

Work done during the 1979 field season has indicated that a 
majority of the existing SLOUCE claims can be dropped. The 
following claims should be retained: 

Claim Name Record No. Date of Expiry 

SLOUCE 13-48 YA29283-YA29318 1980 01 10 
SLOUCE 77-88 YA34125-YA34136 1980 01 10 
SLOUCE 99-108 YA34147-YA34156 1980 01 10 
SLOUCE 119-126 YA34167-YA34174 1980 01 10 
SLOUCE 139-142 YA34400-YA34403 1980 01 10 

The remaining SLOUCE claims should be abandoned. 



APPENDIX I 

STATEMENT OF EXPENDITURES 

January 1 - December 31, 1979 

SLOUCE CLAIMS, YT 

Casual Labour 

Travel Expenses 

Camp Expenses 

Mapping, Gr. surveys, Maps 

Ground Clearing & Trenching 

Freight, Hauling,.Storage 

Assaying 

Salaries - Regular 
Salaries - Temporary 
Space Charges 

Equipment Rental 

Stationery & Supplies 

Telephone 

Auto Expenses 

Repairs & Mtce (excl. Auto) 

Non Capital Equip. Purchases 

Depreciation Expenses 

TOTAL 
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5-78-7-26-6 Granodiorite - Quartz  Monzonite 

i.. 

plagioclase  
K-feldspar p e r t h i t e  

3 5% 
3 0  

quar tz  3 0 
b i o t i t e  
muscovite 

5 
2- 3 

a p a t i t e ,  z i rcon,  
Ti-oxide minor 

veins 
k a o l i n i t e  w i t h  mineral fragments 

The rock i s  s l i g h t l y  porphyr i t i c  w i t h  rounded quartz  g ra ins  up t o  
6 mm i n  s i z e ,  K-feldspar up t o  4 mm, and plagioclase up t o  3 mm i n  a  
groundmass mainly 0.8 t o  2 mm i n  s i z e .  

P lagioclase  g ra ins  a r e  subhedral t o  euhedral and a r e  of two main 
types.  The f i r s t  contains a  core of more c a l c i c  p lagioclase  surrounded 
by a  t h i n  r i m  of sod ic  p lagioclase  (Ang). The contact between t h e  two 
zones i s  sharp: i n  a l l  but one g ra in  the  core is s t rong ly  t o  completely 
a l t e r e d  t o  very f i n e  grained k a o l i n i t e  w i t h  dusty hematite-opaque. I n  
some of these  the  cen t r a l  p a r t  of t h e  kaolini te-hemati te  aggregate i s  
replaced? by f i n e  grained s e r i c i t e  with no Fe minerals. 

The second type of p lagioclase  is a l b i t i c  (An -8) ,  and i s  s l i g h t l y  
zoned towards more-sodic r i m s .  A l t e r a t i on  is weak e o l o c a l l y  moderate, 
and cons i s t s  of s ca t t e r ed  s e r i c i t e  f l akes  up t o  0.1 mm long. 

K-feldspar a l s o  shows a  v a r i e t y  of t ex tures .  Some gra ins  contain 
10-20% f i n e  t o  coarse,  i r r e g u l a r  patches of exsolut ion plagioclase ,  
genera l ly  unal tered .  Other g r a in s  contain a  few regular  patches of 
p lagioclase  and sca t t e r ed  zones with t i n y  blebs and lenses  of plagio- 
c lase .  Dusty a l t e r a t i o n  va r i e s  g r e a t l y  i n  i n t e n s i t y  wi th in  s ing l e  
gra ins .  Some g ra in s  contain a n  unusual intergrowth consis t ing  of 
wispy s k e l e t a l  g r a in s  w i t h  the  following proper t ies :  low t o  moderate 
r e l i e f  ( R . I .  g r e a t e r  than t h a t  of q u a r t z ) ,  pale yellow color ,  b i r e f r i n -  
gence about 0.010 ( co lo r  1st order  whi te) .  Except f o r  t h e  in te r fe rence  
color  the  mineral resembles muscovite; the  t ex tu re  i s  s i m i l a r  t o  t h a t  
i n  sample 5-7-25-2. The low in te r fe rence  color  may be because of the  
o r i en t a t i on  of t h e  g ra ins ,  although t h i s  would require  the  same orien- 
t a t i o n  over a  l a r g e  p a r t  of the  sec t ion .  

Quar tz  forms rounded t o  i r r e g u l a r  g r a in s  and a  few coarse rounded 
phenocrysts. 

B i o t i t e  forms g ra in s  about 0.5 mm i n  s i z e ;  pleochroism i s  from l i g h t  
s traw t o  medium red brown. Commonly it i s  pa r t l y  o r  completely a l t e r ed  
t o  ragged muscovite with Ti-oxide and l imonite .  Apat i te ,  z i rcon,  and 
Ti-oxide occur mainly w i t h  or  near b i o t i t e .  Apat i te  a l s o  forms c lu s t e r s  
of needles up t o  0 .1  mm long i n  quartz  g ra ins .  Zircon forms a  few sub- 
hedral  g r a in s  up t o  0.08 mm long i n  quartz .  Ti-oxide g ra in s  a r e  up t o  
0.2 mm ac ross ,  and range from anhedral t o  euhedral. 

The rock is cut  by severa l  t h i n  v e i n l e t s  composed o f  kao l in i t e  
i n  extremely f i n e  grained aggregates,  w i t h  sca t t e red  angular  fragments 
of quar tz .  Most v e i n l e t s  a r e  l e s s  than 0.1 mm across .  

Muscovite a l s o  forms sca t t e r ed  g ra ins  up t o  0.5 mm across :  the  
l a r g e s t  i s  s l i g h t l y  pleochrolc from co lo r l e s s  t o  pale brown. 



E-78-7-29-55 . Skarn? or Zoned Cavity F i l l i ng?  

pyrolus i te?  35-405 
c a l c i t e  25-30 
amphibole 20-25 
quar tz  10-15 
muscovite 3- 5 
c h l o r i t e  minor 
l imoni te  minor 

The rock is concentr ica l ly  banded, with va r i a t i on  i n  mineral 
content between d i f f e r e n t  bands. The most obvious v a r i a t i o n  i s  i n  
pyro lus i t e  content.  

Pyrolus i te  forms f ib rous  t o  r ad i a t i ng  c l u s t e r s  of a c i c u l a r  t o  
pr ismat ic  g ra ins ,  ranging widely i n  s i z e  from 0.05 t o  3 mm. I t  a l s o  
forms very f i n e  grained p a r a l l e l  aggregates of pr ismat ic  t o  a c i c u l a r  
g r a in s  over patches up t o  1 sq.mm.t such growths t r ansec t  boundaries 
between c a l c i t e  and quar tz .  Lesser pyro lus i t e  forms sca t t e r ed  anhedral 
equant g r a in s  averaging 0.1-0.2 mm i n  s i z e ,  and a  l i t t l e  occurs i n  
very f i n e  grained aggregates with amphibole and minor c a l c i t e .  

The mineral has the  following proper t i es  i n  r e f l ec t ed  l i g h t :  
moderate r e f l e c t i v i t y ,  hardness 4-5, s t rongly  an i so t rop i c  from cream 
grey t o  deep blue grey with fou r  ex t inc t ions  per  revolut ion.  

Ca l c i t e ,  quar tz ,  and muscovite form coarse gra ins  (0.5-2 nun) i n t e r -  
s t i t i a l  t o  pyro lus i t e .  Muscovite a l s o  occurs a s  inc lus ions  i n  some 
coarse c a l c i t e  gra ins .  

Amphibole forms i n  th ree  main modes. 
1) Coarse anhedral g r a in s  a r e  i n t e r s t i t i a l  t o  opaque; general ly 

these  occur i n  bands without much quar tz  and l i t t l e  c a l c i t e .  It i s  
co lo r l e s s  with minor l imonite  s t a i n .  

2) Fine grained anhedral  t o  subhedral pr ismat ic  g r a in s  a r e  
i n t e r s t i t i a l  t o  pyro lus i t e ,  and i n  p a r t  intergrown w i t h  quartz  and 
c a l c i t e .  I t  commonly i s  s t a ined  l i g h t  brown by l imonite .  

3 )  Very f i ne  grained amphibole occurs i n  patches up t o  0.5 mm 
ac ros s  with l e s s e r  c a l c i t e  and pyro lus i t e .  

A few coarse amphibole g ra ins  a r e  r ec rys t a l l i z ed?  t o  a  f i n e  grained 
aggregate of subpara l l e l  g ra ins .  

Chlor i t e  occurs with amphibole. 
Limonite s t a i n s  some amphibole ( type  2) and forms along a  few 

narrow f r ac tu re s .  
I n  t h e  t h i n  s ec t i on  the  following zones a r e  d is t inguished w i t h  

g rada t iona l  boundaries between each 
1) calcite-muscovite-(pyrolusite) 
2)  pyrolusite-amphibole- ( c a l c i t e )  
3)  calcite-quartz-(pyrolusite-actinolite) 
4 )  pyrolusite-actinolite-calcite- 
5)  calcite-actinolite-(pyrolusite 

The rock is cut  by a  t i n y  c a l c i t e  v e i n l e t .  
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CHEMICAL RESEARCH AND ANALYSIS 

CONTRACT LABORATORIES 

TECHNICAL SERVICE LABORATORIES 
DIVISION OF BURGENER TECHNICAL ENTERPRISES LIMITED 

1301 FEWSTER DRIVE, MISSISSAUGA. ONT. L4W 1AZ 

TELEPHONE: 1416) 625 - 1  544 
TELEX 06 - 96021 5 

CERTIFICATE OF ANALYSIS 

SAMPLEW FROM DU Pont of Canada Exploration Ltd., 
Suite 102, REPORT No. 

1550 Alberni Street, Attn. Ms .  G. Ditson 
Vancouver, B . C . 
V6G 1A5 Inv. 11249 

ROCK SAMPLEW OF - Let. May 11/79 

WHOLE-ROCK ANALYSIS IN % 

Sample No. SiO2 A1203 Fez03 - - 
B 68.57 
DU 3WIB1 74.00 
DU 3WOI51 83.78 
E-78-7-31-62 76.28 
E-78-8-3-79 70.90 
E-78-8-4-90 73.85 
F %8-8-101 73.79 
E- (8-8-10-118 68.07 
G-78-7-29-13 73.73 
G-78-7-29-14 73.99 
G-78-8-5-3 42.44 
C-78-8-5-6 48.22 
G-78-8-5-9 43.04 
G-78-8-5-11 75.34 
C-78-8-10-11 56.40 
5-78-7-22-4 55.29 
J-78-7-22-10 47.62 
5-78-7-26-5 74.64 
J-78-7-29-8 77.37 
J-78-8-5-2 71.32 
5-78-8-5-11 71.19 
J-78-8-6-3 70.28 
3-78-8-6-7F 72.70 
S-7-25-2 (GR) 72.60 
S-7-29-19 70.68 
S-7-29-20 75.53 
S-7-29-21 74.46 
S-7-31-7.' 74.27 
SG ,77.26 
SMUCE 74.54 
VH 74.44 

CaO - 
0.09 
0.39 
0.02 
0.18 
1.35, 
0.45 
0.75 
1.79 
0.15 
0.52 

12.28 
12.20 
8.92 
0.50 
7.09 
6.93 

12.78 
0.07 
0.09 
0.90 
0.86 
1.96 
1.28 
0.65 
1.48 

2.55 
0.24 
0.06 
0.36 
0.57 
0.28 

mths .dmpteS. Pulps and Rejects discarded after two m( 

July 30, 1979 
DATE SIGNED & 

Copy to: - Ms. G. Ditson, Du Pont of Canada Exploration Ltd., General Delivery, 
Swift River, YT. YOA 1AO 

w 



0 CHEMICAL RESEARCH AND ANALYSIS 

0 CONTRACT LABORATORIES 

TECHNICAL SERVlCE LABORATORlES 
D~VISION OF BURGENER TECHNICAL ENTERPRISES LIMITED 

1301 FEWSTER DRIVE. MlSSlSSAUGA, ONT. L4W 1A2 

TELEPHONE: (416) 625 -1544 
TELEX 06 - 9602 15 

CERTIFICATE OF ANALYSIS 

SAMPLE61 FROM Du Pont of Canada Exploration Ltd. 

Attn. Ms. G. Ditson 

I REPORT No. I 

SAMPLEW OF ROCK 

MINOR ELEMENTS IN PPM 
J J d J v - Pb S r  - - - - Sn =a - W 4 M o  - - 

14 57 200 300 100 <2 150 <1 
<2 32 <I00 3 0 <5 <2 100 <1 
<2 67 <lo0 50 20 <2 100 <1 
<2 25 <lo0 20 <5 <2 200 <1 

2 21 1000 3000 <5 <2 50 el 
2 30 <I00 20 5 <2 75 <1 

<2 22 <lo0 300 <5 4 75 el 
10 19 3000 3000 10 <2 50 <I 
2 18 <I00 20 100 4 50 el 

<2 34 <lo0 10 c5 <2 50 <1 
340 32 500 3 00 10 <2 10 <1 
244 195 300 3 00 50 <2 10 < I  
84 29 200 10 5 <2 <10 <1 

2 20 <lo0 <I0 <5 <2 150 4 
172 46 500 500 3 0 4 10 <1 
130 29 700 1000 5 4 20 <1 
152 71 500 700 10 4 e l 0  <1 

12 32 e l 0 0  10 <5 <2 200 el 
<2 21 <lo0 50 5 <2 50 <1 

2 18 200 1000 5 <2 150 <1 

darnples, Pulps and Rejects discarded after two months 

cr* ;, 
DATE July 30th, 1979. SIGNED @ i: 

h 



0 CHEMICAL RESEARCH AND ANALYSIS 

CONTRACT LABORATORIES 

TECHNICAL SERVICE LABORATORRES 
DIVISION OF BURGENER TECHNICAL ENTERPRISES LIMITED 

1301 FEWSTER DRIVE, MISSISSAUGA, ONT. L 4 W  SAP 

TELEPHONE: (41 61 625 -1 544 
TELEX 0 6  - 96021 5 

CERTIFICATE OF ANALYSIS 

SAMPLEW FROM Du Pont of Canada Exploration Ltd. 

Attn. Ms. C. Gitson 

REPORT No. 

SAMPLEW OF ROCK 

J-78-8-5-11 
J-78-8-6-3 
J-78-8-6-7F 
C-7-25-2 (GR) 
- 7-29-19. 
S-7-29-20 
S-7-29-21 
S-7-31-7 
SG 
SLOUCE 
VH 

MINOR ELEMENTS IN PPM (Contld) 

NOTE: Lithium could not be analysed. However this element mas not detected with 
the spectrograph. 

-Samples. Pulps and Rejects discarded after two months 
I 

DATE July 30th. 1979. SIGNED 
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SPECIFIC PROSPECT - SWIFT CLAIMS (335-21) 

1. LOCATION AND ACCESS 

The p r o j e c t  is cen t r ed  on and about peak 6321 ( f t )  i n  the  
Wolf Lake map s h e e t  (105-B) between Morley River  t o  t he  n o r t h  
and west ,  Smart River  t o  t h e  sou th ,  and Cabin Creek t o  the  
southwest ,  i n  t h e  west c e n t r a l  p o r t i o n  of t h e  Dorsey Range, 
C a s s i a r  Mountains, Yukon. The p r o j e c t  c o n s i s t s  of s e v e r a l  
c l a i m  groups on s h e e t  105-B-4 c e n t r e d  on about 6 0 ~ 1 2 ' ~  and 
131°45 'W. 

Dorsey Lake l o c a t e d  6 km s o u t h e a s t  is usab le  by f l o a t  p lane 
a s  a s t a g i n g  p o i n t  t o  t h e  p r o j e c t  a r e a .  A w i n t e r  road 
c r o s s e s  Smart River  downstream from Dorsey Lake, t r a v e r s e s  
t h e  sou the rn  p o r t i o n  of t h e  p r o j e c t  and t e rmina t e s  on t h e  J C  
c l a ims  2 km south  of peak "6321". This  w in t e r  road i n t e r -  
connec ts  wi th  s e v e r a l  roads  used a s  acces s  t o  t h e  "Logjam 
Creek/Pure S i l v e r "  p r o p e r t i e s  from t h e  Alaska Highway west of 
S w i f t  River.  C u r r e n t l y  t h e  on ly  r ea sonab le  a c c e s s  is by 
h e l i c o p t e r  from S w i f t  River ,  Yukon approximately  38 km to the  
s o u t h e a s t .  

2. PHYSIOGRAPHY AND VEGETATION (Map KL 78-67) 

The p r o j e c t  covers  a horn peak with  s e v e r a l  ages  of v a l l e y  
g l a c i e r  i n c i s i o n s  of t h e  mountainous a r ea .  The nor th  and 
n o r t h e a s t  f a c i n g  c i r q u e  a r e a s  have extremely s t e e p  head w a l l s  
w i th  subdued topography l e s s  than 1 km downstream. 

South f a c i n g  s l o p e s  a r e  of more subdued topography wi th  angle  
of repose  s l o p e s  i n  t h e  c e n t r a l  p o r t i o n  and undula t ing  s lopes  
t o  Smart River ,  Cabin Creek and Morley River.  

Vege ta t ion  is p a r t i c u l a r l y  t h i c k  i n  t h e  sou the rn  p o r t i o n  of 
t h e  c l a ims  (MC c la ims  i n  s o u t h e a s t  a r e a )  where b lack  spruce ,  
balsam and ground b i r c h  cover most of t he  s l o p e s .  I n t e r -  
mediate  sou th  s l o p e s  and a l l  n o r t h  f a c i n g  lower s l o p e s  a r e  
covered i n  ground b i r c h  wi th  pa tches  of ground balsam. The 
a l p i n e  a r e a s ,  c i r q u e  f l o o r s  and subdued a r e t e s  a r e  covered i n  
e i t h e r  sedges  and s c a t t e r e d  low ground b i r c h  o r  felsenmeer o r  
ou tc rop .  
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3. CLAIMS 

The SWIFT p r o j e c t  c o n s i s t s  o f  t h e  f o l l o w i n g  claims: 

C l a i m  N a m e  

MC 1-8 

MC 9-16 

MC 17-32 

MC 50 

MC 52 

MC 54 

MC 56-105 

MC 107 

MC 109-118 

SLIDE 1-24 

SWIFT 1-8 

SWIFT 29-54 

SWIFT 57 

SWIFT 59 

SWIFT 61-78 

SWIFT 8 3  

SWLFT 85-100 

J I L L  1-8 

J I L L  9 Fr . -11 Fr .  

Record Numbers 

YA33303-YA33310 

YA34392-YA34399 

YA33497-YA33612 

YA33614 

YA33616 

YA33618 

YA33620-YA33669 

YA33671 

YA33673-YA33682 

YA33319-YA33342 

YA33223-YA33230 

YA33231-YA33256 

YA33259 

YA33261 

YA33263-YA33280 

YA33285 

YA33287-YA33302 

YA34381-YA34388 

YA34389-YA34391 

Date o f  E x p i r y  

1980 01  10 

1980 01  10 

1980 01  10 

1980 0 1  10 

1980 01 10 

1980 0 1  10 

1980 01  10 

1980 01  10 

1980 0 1  10 

1980 01  10 

1980 01  10 

1980 01. 10 

1980 01 10 

1980 01  10 

1980 01 10 

1980 01  10 

1980 01  10 

1980 0 1  10 

1980 01  10 

A l l  claims are r e c o r d e d  i n  t h e  Watson Lake MD, ~ u k o n  i n  t h e  
name o f  Du P o n t  of  Canada E x p l o r a t i o n  L i m i t e d  and are s u b j e c t  
t o  a g r e e m e n t  between t h e  J o i n t  V e n t u r e  (Duval  Mining L i m i t e d  
and  Du P o n t  o f  Canada E x p l o r a t i o n  L i m i t e d )  and Welcome Nor th  
Mines L i m i t e d  and McCrory H o l d i n g s  (Yukon) L imi t ed .  



4 .  HISTORY 

The claim g r o u p s  o f  t h e  SWIFT p r o j e c t  t i e - o n  to t h e  n o r t h  of  
t h e  J C  c l a i m s  and n o r t h ,  s o u t h  and e a s t  of t h e  PLUG claims 
c o n t r o l l e d  by t h e  DC S y n d i c a t e  managed by J . C .  S t ephen  
E x p l o r a t i o n s  Ltd .  The J C  c l a i m s  c o v e r  an a r e a  t h a t  h a s  had 
i n t e r m i t t e n t  e x p l o r a t i o n  i n c l u d i n g  t r e n c h i n g ,  mapping and 
s e v e r a l  g e o c h e m i c a l  and g e o p h y s i c a l  s u r v e y s .  The p a s t  . o p e r a t o r s  were examin ing  t h e  m a s s i v e  s u l p h i d e / v e i n  p o t e n t i a l  
o f  t h e  f a h l b a n d  zones  i n  t h e  c e n t r a l  member of t h e  
Devono-Miss i s s ipp ian  S y l v e s t e r  Group. The " w i n t e r  road  i n t o  
t h e  area o f  t h e  J C  claims was c o n s t r u c t e d  i n  t h e  1 9 6 0 ' s  or 
e a r l y  1 9 7 0 ' s  f o r  a  c a t - t r a c t o r  t r e n c h i n g  programme on t h e  
a r e a  o f  t h e  J C  c l a i m s .  

T h e r e  is no h i s t o r y  of  p h y s i c a l  e x p l o r a t i o n  on most of  t h e  
SWIFT PROJECT area. The w i n t e r  r o a d  and two t r e n c h e s  f rom 
t h e  e a r l y  e x p l o r a t i o n  are c o v e r e d  by t h e  s o u t h w e s t e r n  p o r t i o n  
o f  t h e  MC claims. 

5. GEOLOGY 

5 . 1  S e d i m e n t a r y  and Metamorphic  Rocks - M2 

5.1.1 A r g i l l i t e  - C h e r t  - Q u a r t z i t e  

T h i s  l i t h o l o g i c  d i v i s i o n  c o n s i s t s  of  p redominan t  
a r g i l l i t e  w i t h  c h e r t  above minor  q u a r t z i t e  b e d s  
f rom a  few c e n t i m e t r e s  t o  t e n s  o f  metres t h i c k .  
A r g i l l i t e  (ARGL) is  v a r i o u s  s h a d e s  of  g r e y  or 
b l a c k  i n  c o l o u r ,  and is commonly p h y l l i t i c .  
B l a c k  ARGL g e n e r a l l y  c o n t a i n s  d i s s e m i n a t e d  p y r i t e  
(SUHO) and l o c a l l y  ( e s p .  MC R idge )  s u c h  h o r i z o n s  
c o n t a i n  more t h a n  20% p y r i t e  ( w i t h  minor  
s p h a l e r i t e  and g a l e n a )  o v e r  1 t o  2  m. Mass ive  
c h e r t  (CHRT) b e d s  up to t e n s  of  metres t h i c k  a r e  
v a r i o u s  s h a d e s  o f  l i g h t  g r e e n ,  g r e y  and p u r p l e .  
Q u a r t z i t e s  (QZIT) are l a m i n a t e d ,  v a r y i n g  i n  
colour f rom l i g h t  g r e y  to g r e e n i s h  to brownish  
and  d a r k  g r e y .  

5 .1 .2  C a r b o n a t e s  

L imes tone  (LIMS) f o r m s  l e n t i c u l a r  1 t o  70 m t h i c k  
marke r  b e d s  w i t h i n  t h e  monotonous a r g i l l i t e - c h e r t  
q u a r t z i t e  s equence  d e s c r i b e d  above.  Thick  beds  
c a n  be t r a c e d  a l o n g  t h e  r i d g e s ,  b u t  c o r r e l a t i o n  
be tween r idg.es  is d i f f i c u l t .  R a r e l y  f o s s i l i -  
f e r o u s  or s a n d y  limes t o n e  is f  i n e - g r a i n e d  , lami- 
n a t e d ,  w h i t e  o r  l i g h t  g r e y ,  and u s u a l l y  c o n t a i n s  



lenses of argillite or chert. Although limestone 
beds often occur with associated sulphide 
horizons, sulphide horizons are always accom- 
panied by limestone beds. 

5.1.3 Metamorphism 

Most of the rocks in the area have been metamor- 
phosed by the Seagull batholith to some degree. 
I t  is impossible to define the degree of metamor- 
phism without thin section studies. 

Metamorphosed clastics are characterized as hard, 
massive, fine-grained hornfels and schist. 
Colours range from dark grey to brown and green. 
Cherts and quartzites are commonly altered by 
silicification and/or cut by quartz-tourmaline 
microveinlets. 

Limestones are generally recrystallized to fine- 
to medium-grained marble. Sandy limestones are 
altered to tremolite-actinolite-garnet-diopside- 
calcite-wollastonite skarns (SKRN) up to 5 m wide 
with varying axinite content. the position of 
these skarns within limestone beds does not 
appear to be consistent, although they do appear 
to be related to bedding. Small, irregularly- 
distributed limestone lenses in the MC cirque 
floor area (Map KL 79-51) were always seen to 
have their upper portions completely skarned to a 
green rock with a considerable sphalerite and 
uncommon galena (Figure 1) . Two of three lenses 
also contain massive garnet and magnetite. 

Within 50 m of the contact with batholithic rocks 
there is progressive weak granitization of 
pendant material. The few centimetres above the 
contact consists of fine-grained gneisses with a 
metamorphic assemblage of quartz, K-feldspar, 
biotite and tourmaline. 



Figure 1. Local limestone lenses in the MC cirque floor 
(D-8-16-3) area are overlain by sphalerite-rich 
skarn zones which may also contain galena or 
garnet and magnetite. 



5.2 Sedimentary and Metamorphic Rocks - M3 

The dubious  d i s t i n c t i o n  between M2 and M3 is based 
p r i m a r i l y  on d i f f e r i n g  responses  t o  metamorphic 
phenomena. l M3 is dominated by a r g i l l i t e ,  q u a r t z i t e  
and minor massively  in te rbedded  c h e r t .  The d i f f e r e n c e s  
wi th  r e s p e c t  t o  M2 a r e  a s  fo l lows:  

1. The co lou r  of massive green h o r n f e l s  is a t t r i b u t e d  
t o  a  c h l o r i t i c  component which may be vo lcan ic  i n  
o r i g i n .  

2. I n t r a f o r m a t i o n a l  b r e c c i a s  (M-6-16-17) p o s s i b l y  
i n d i c a t i v e  of bas in  i n s t a b i l i t y  have no t  been found 
i n  M2. 

3. Uncommon l imes tone  bodies  w i th in  M3 a r e  dark  and 
" d i r t y "  and sometimes complete ly  a l t e r e d  by skarn- 
i n g  and s i l i f i c a t i o n  ( c . f .  l a r g e  a l t e r a t i o n  a r ea  
west-southwest of MC r i d g e ,  M-6-13-9). 

5.3 I n t r u s i v e  Rocks 

5.3.1 Seagu l l  B a t h o l i t h  (SG) 

The g r a n i t i c  S e a g u l l  b a t h o l i t h  i n t r u d e s  a l l  t he  
sedimentary u n i t s  desc r ibed  above. Average a l a s -  
k i t e  composi t ion,  based on 17 rocks ,  is 30% 
p l a g i o c l a s e ,  40% K-feldspar and 30% q u a r t z .  

' 

B i o t i t e  is u s u a l l y  p r e s e n t  i n  amounts up t o  10% 
(average  3 .5%) .  

Textures  e x h i b i t e d  by b a t h o l i t h i c  rocks  include 
t h e  fol lowing:  

a .  Coarse-grained (EQ5-6) q u a r t z ,  f e l d s p a r  and 
b i o t i t e .  

b. Po rphyr i t i c :  

i. PP3-4: q u a r t z  and f e l d s p a r  phenocrysts  
i n  a  groundmass of q u a r t z ,  f e l d s p a r  and 
b i o t i t e .  

1 ~ 3  was i n i t i a l l y  def ined  a s  a  p r i n c i p a l l y  vo lcan ic  package. 
above sed imentary  rocks .  However, t h e  amount and n a t u r e  of 
v o l c a n i c  m a t e r i a l  v a r i e s  throughout t he  a r e a ,  and t h e r e f o r e  M3 
now has  many d i f f e r e n t  d e f i n i t i o n s  ( c . f .  GW,SIN and VAL(B) 
c l a i m s ) .  



ii. Crowded p o r p h y r y  ( P P 2 ) :  20-40% q u a r t z  
and f e l d s p a r  p h e n o c r y s t s  a r e  c o n t a i n e d  
i n  a  c o n s i s t e n t l y  f i n e - g r a i n e d  ground- 
mass o f  q u a r t z ,  f e l d s p a r  and b i o t i t e .  

c .  P e g m a t i t i c :  2 t o  5  c m  q u a r t z  and f e l d s p a r  
c r y s t a l s  and  0 . 5  t o  7  cm b i o t i t e  c r y s t a l s .  

d .  S e r i a t e :  c r y s t a l  s i z e  v a r i e s  s o  much i n  
p l a c e s  a l o n g  t h e  b a t h o l i t h i c / p e n d a n t  c o n t a c t  
t h a t  t h e  term seriate  is used  to imply  a  
complete r a n g e  o f  t e x t u r e s  f rom a p l i t i c  t o  
v e r y  c o a r s e .  C o a r s e - g r a i n e d  p a t c h e s  and 
b u b b l e s  c o n t a i n  c r y s t a l s  which map approach  
p e g m a t i t i c  d i m e n s i o n s .  

e. Apl i t i c :  q u a r t z ,  f e l d s p a r  and b i o t i t e  g r a i n  
s i z e  is 0.2 t o  0 . 5  cm. 

Coar se -g ra ined  r o c k s  a r e  p r e d o m i n a n t  t h r o u g h o u t  
t h e  b a t h o l i t h ;  p o r p h y r i t i c  t e x t u r e s  are n o r m a l l y  
l o c a t e d  w i t h i n  75 - 100  m f rom t h e  c o n t a c t  w i t h  
s e d i m e n t a r y  r o c k s .  The change  from c o a r s e  t o  
p o r p h y r i t i c  is most  commonly g r a d u a l ,  and 
p o r p h y r i t i c  r o c k s  can  be s u r r o u n d e d  by d o m i n a n t l y  
c o a r s e - g r a i n e d  r o c k s .  

Crowded p o r p h y r y  d o e s  n o t  a p p e a r  t o  form a con- 
t i n i u m  w i t h  o t h e r  t e x t u r a l  v a r i e t i e s  o f  S e a g u l l ;  
i ts  c o n t a c t s  a r e  a lways  s h a r p .  I t  o n l y  a p p e a r s  
as a mapped u n i t  on map KL 79-52, s i n c e  e l s e w h e r e  
it h a s  n o t  been s e p a r a t e d  from t h e  o t h e r  more 
common p o r p h y r i t i c  v a r i e t y .  T h i s  p o r p h y r y  is 
p r e s e n t  on ECCLES Ridge and o v e r  a  l a r g e  area i n  
t h e  s o u t h e a s t e r n  DU c l a i m s ,  b u t  h a s  n o t  been 
l o c a t e d  e l s e w h e r e  i n  t h e  S e a g u l l  b a t h o l i t h .  

P e g m a t i t i c  f a c i e s  a r e  l i m i t e d  e x c l u s i v e l y  t o  t h e  
t o p  o f  t h e  b a t h o l i t h  w i t h i n  25 m of  t h e  c o n t a c t .  
These  l e n t i c u l a r ,  0 .2  t o  1 m wide zones  a r e  sub- 
p a r a l l e l  to  b a t h o l i t h  c o n t a c t s .  

Rare a p l i t i c  r o c k s  a r e  n o r m a l l y  d y k e - l i k e ,  c r o s s -  
c u t t i n g  coarse and p o r p h y r i t i c  r o c k s .  These 
f i n e - g r a i n e d  "dykes"  up t o  20 m wide ( c . f .  Map 
KL 79-52) ,  w i t h  E-W o r i e n t a t i o n s .  

The re  c a n  be l i t t l e  d o u b t  t h a t  p o r p h y r i t i c  and 
a p l i t i c  t e x t u r e s  a r e  r e l a t i v e l y  younger  t h a n  
c o a r s e - g r a i n e d  o n e s .  C r o s s - c u t t i n g  r e l a t i o n s h i p s  



be tween  a p l i t e  and c o a r s e r  r o c k s  i n t i c a t e s  t h a t  
it is t h e  y o u n g e s t  t e x t u r a l  f a c i e s .  Gower ( 1 9 5 2 )  
o b s e r v e d  t h a t  p l a g i o c l a s e  is more s o d i c  i n  
p o r p h y r i t i c  and a p l i t i c  f  a c i e s  and t h a t  t h e i r  
t o u r m a l i n e  and f l u o r i n e  c o n t e n t  is h i g h e r .  

5 .3 .2  Pyroxene  Dykes (PXDK) 

Al though  t h e  f i e l d  name f o r  t h e s e  r o c k s  h a s  been 
" h o r n b l e n d e  dykes" ,  t h i n  s e c t i o n  e x a m i n a t i o n  
(T10,  Appendix,  1978 r e p o r t ) ,  r e v e a l s  t h a t  
mos t  o f  t h e  m a f i c  p h e n o c r y s t s  a r e  a c t u a l l y  
py roxene  ( d i o p s i d e - a n g i t e  se r ies ) .  Sample TlOC 
is d e s c r i b e d  as medium-grained,  e q u i g r a n u l a r  
p e r a l k a l i n e  g r a n i t e  ( q u a r t z  11%; K-fe ldspa r  39%;  
p l a g i o c l a s s e  (An441 21%,  m a f i c s  and opaques  
2 9 % ) .  F i e l d  spec imens  commonly e x h i b i t  some 
d e g r e e  of  h y d r o t h e r m a l  a l t e r a t i o n .  Amphibole,  
m u s c o v i t e ,  c h l o r i t e ,  p y r r h o t i t e ,  p y r i t e  and 
common c a s s i t e r i t e  a r e  v i s i b l e  i n  t h i n  s e c t i o n  as 
p r o d u c t s  o f  h y d r o t h e r m a l  a c i t i v i t y .  

These  dykes  have  been found m a i n l y  on MC Ridge 
and a d j a c e n t  a r e a s .  They do n o t  have a d e f i n e d  
p a t t e r n  of  o r i e n t a t i o n  or w i d t h .  They 
e x c l u s i v e l y  c u t  t h e  sed imen ta ry -me tamorph ic  
package  and v a r y  i n  w i d t h  from a few c e n t i m e t r e s  
t o  t e n  metres. On MC R idge ,  (Map 79-42) t h e  
d y k e s  are a f f e c t e d  by t h e  f r a c t u r i n g  and v e i n i n g  
t h a t  i n t r o d u c e d  t i n  m i n e r a l i z a t i o n .  I n  t h e  rest 
o f  t h e  area, a l t h o u g h  t h e y  are n o t  a f f e c t e d  by 
f r a c t u r i n g ,  t h e y  a lways  c o n t i n  some of  t h e  
h y d r o t h e r m a l  a l t e r a t i o n  p r o d u c t s  d e s c r i b e d  
above.  

5.'3.3 ~ h y o l i t i c  Dyke ( R Y D K )  

T h i s  is a c o n t i n u o u s  s u b - v e r t i c a l ,  2  t o  7 m t h i c k  
dyke  w i t h  a  g e n e r a l  o r i e n t a t i o n  o f  N25E which can  
be  f o l l o w e d  f o r  more t h a n  3 km on t h e  DU claims. 
I t  c l e a r l y  cross- c u t s  S e a g u l l  g r a n i t e  and 
s e d i m e n t a r y  r o c k s ,  and t h e r e f o r e  must be one of  
t h e  l a t e s t  i g n e o u s  e v e n t s  i n  t h e  a r e a .  

The dyke  is c h a r a c t e r i z e d  by a w h i t e  
p o r c e l a i n - l i k e  i n t e r i o r  w i t h  g r e e n  o b s i d i a n  
m a r g i n s .  I t  h a s  a  p o r p h y r i t i c  t e x t u r e  w i t h  
p l a g i o c l a s e ,  q u a r t z  and b i o t i t e  p h e n o c r y s t s  f rom 
0.3 t o  1 . 5  mm. Groundmass fo rms  8 0 %  o f  the r o c k  
and  h a s  a p p r o x i m a t e l y  t h e  same c o m p o s i t i o n  
(S-7-25-2 and G-78-7-29-17; Appendix 11). 



6. STRUCTURE 

I n  ag reemen t  w i t h  t h e  r e g i o n a l  t r e n d  of  t h e  C o r d i l l e r a ,  NW-SE 
is t h e  dominant  s t r u c t u r a l  t r e n d  i n  t h e  a r e a  s t u d i e d .  T h i s  
t e n d e n c y  c a n  be o b s e r v e d  n o t  o n l y  between l i t h o l o g i c  c o n t a c t s  
i n  s e d i m e n t a r y  r o c k s ,  b u t  a l s o  i n  t h e  g e n e r a l  exposed  o u t l i n e  
o f  t h e  S e a g u l l  b a t h o l i t h .  Bedding p l a n e s  d i p  g e n e r a l l y  s o u t h  
w i t h  a n g l e s  f rom l o 0  t o  a l m o s t  v e r t i c a l  (dominant  d i p s  are 
be tween  15O to  35O). 

The stresses t h a t  caused  r e g i o n a l  s t r u c t u r a l  t r e n d s  must  have  
p roduced  o t h e r  t y p e s  o f  s t r u c t u r e s ,  ( f o l d s  or t h r u s t e d  
f a u l t s )  t h a t ,  d u e  t o  homogenei ty  o f  s e d i m e n t a r y  r o c k s ,  were 
n o t  o b s e r v e d .  The re  are o n l y  two p l a c e s  - SLIP and n o r t h  of  
MC P l a t e a u  where open c o n c e n t r i c  f o l d s  w i t h  g e n t l y  sou th -  
d i p p i n g  a x e s  have  been found.  The d e f o r m a t i o n  t h a t  p roduced  
t h e s e  f o l d s  is p o s t e r i o r  ( l a t e r  t h a n  r e g i o n a l  d e f o r m a t i o n )  t o  
t h e  o n e  t h a t  c a u s e d  t h e  m a j o r  t r e n d s .  

Emplacement o f  t h e  S e a g u l l  b a t h o l i t h  w a s  e x t r e m e l y  p a s s i v e ,  
and  d i d  n o t  deform i n t r u d e d  r o c k s .  The i n t r u s i v e  c o n t a c t  is 
g e n e r a l l y  s u b h o r i z o n t a l ,  so t h a t  S e a g u l l  r o c k s  occupy v a l l e y  
f l o o r s  and  s e d i m e n t s  are l o c a t e d  on r i d g e  t o p s .  E x c e p t i o n s  
t o  t h i s  s t a t e m e n t  are p r e s e n t  i n  t h e  e a s t e r n  DU a r e a  where 
l i m e s t o n e  b o d i e s  exposed  a t  l o w  e l e v a t i o n s  a r e  t o t a l l y  
e n c l o s e d  by b a t h o l i t h i c  r o c k s .  I n  o t h e r  c a s e s ,  S e a g u l l  r o c k s  
f o r m  NW-SE d y k e s  i n  t h e  metamorphosed r o o f ,  a s  on t h e  SLIP 
and DU claims. 

Most r e c e n t  movements have  produced  b l o c k  f a u l t s ,  i n d i c a t i n g  
r e l a t i v e  u p l i f t  t o w a r d s  t h e  e a s t .  I n  DU Nor th ,  t h e  g r a n i t e -  
s e d i m e n t  c o n t a c t  h a s  been e l e v a t e d  300 metres a l o n g  a f a u l t  
s t r i k i n g  N30E. The g e n e r a l  d i r e c t i o n  of  b l o c k  f a u l t s  is 
N30E, and movement is g e n e r a l l y  v e r t i c a l  w i t h  o n l y  a  minor  
h o r i z o n t a l  component.  

Doler i t ic  and r h y o l i t i c  dykes  w i t h  a t t i t u d e s  s i m i l a r  to  la te  
b l o c k  f a u l t s  were n o t e d  m a i n l y  o n  ECCLES Ridge. These d y k e s  
i n d i s c r i m i n a t e l y  c r o s s - c u t  g r a n i t i c  and s e d i m e n t a r y  r o c k s .  

The r h y o l i t e  dyke  h a s  been  d i s p l a c e d  by minor  p e r p e n d i c u l a r  
f a u l t s  t h a t  must  r e p r e s e n t  t h e  most  r e c e n t  movements i n  t h e  
a r e a .  

7 .  GEOCHEMISTRY 

7 . 1  Map KL 7.9-44 

A t o t a l  o f  527 samples  were c o l l e c t e d  i n  t h i s  map area 
w i t h  more d e t a i l  s a m p l i n g  p l o t t e d  on maps KL 79-45, 46 ,  



67 and 70. Of all the samples, 284 were collected from 
the SLIP claims. 

Major tin anomalies have been located on the MC and JILL 
claims in the south west corner, on the MC claims 
immediately south of MC Ridge (MC Plateau zone) and on 
the SLIP claims. All but the SLIP anomalies appear to 
be due to cassiterite mineralization. The check geo- 
chemical analysis by MIN-EN on the SLIP area anomalies 
gave very low response for tin. 

7.2 Map KL 79-46 

MC Ridge and Cirque Floor were grid and detail sampled 
with 536 samples collected and analysed for tin. Major 
anomalies have been located on two zones north of the 
Main Zone on MC ridge and over a major portion of the 
cirque floor grid especially proximal to the roof of the 
Seagull batholith. 

The nature of the tin mineralization is as yet unknown 
throughout most of the area. No tin mineralization has 
been located in place to the north of the Main Zone to 
explain the two anomalies. Magnetite bearing skarn is 
known to grade 0.75% tin (assay) in a 5 m x 5 m chip 
(1978 work) but insufficient sampling has been done on 
the cirque floor to locate the source of the major 
anomalies. 

7.3 Map KL 79-70 

A total of 182 samples were collected over the detail 
grid on the MC Ridge main zone. The only major anoma- 
lies are to the north-west of the T1-9 zone where a few 
major tin values appear to correspond to the extension 
of the T9 mineralized zone. 

ALTERATION AND MINERALIZATION 

The continuity between evolutionary stages of development of 
the Seagull batholith is such that it is difficult to estab- 
lish when autometasomatism ceased and hydrothermal alteration 
began. Crystallization of tourmaline to form miarolitic 
cavities and veins is probably the point where the water 
content of the rest melt began to play a dominant role. 
Tourmaline is found in miarolitic cavities and in veins 
associated with quartz, fluorite and sometimes cassiterite. 
Miarolitic cavities, common within the porphyritic facies, 
are generally spherical in shape (average 5 cm). They 
contain quartz, tourmaline and sometimes fluorite in crystals 



t h a t  i n  p l a c e s  have  grown r a d i a l l y  inwards  toward t h e  c e n t r e  
o f  t h e  c a v i t y .  B o r d e r i n g  t h e  c a v i t y  is a  c o n c e n t r i c  " r i n d "  
where  b i o t i t e  is l a c k i n g ;  t h e  w i d t h  o f  t h i s  r i n d  is 
p r o p o r t i o n a l  t o  t h e  s i z e  o f  t h e  c a v i t y .  

P a r a l l e l  sets of q u a r t z - t o u r m a l i n e  v e i n s  are found i n  b o t h  
p o r p h y r i t i c  and c o a r s e - g r a i n e d  f a c i e s .  Ve ins  v a r y  f rom 1 t o  
50 cm wide  and sets c a n  r e a c h  50 m w i d t h s .  They s t r i k e  e a s t -  
west w i t h  a d e n s i t y  o f  1 t o  3 v e i n s  p e r  m e t r e  and sometimes 
c o n t a i n  f l u o r i t e  and cass i ter i te  ( E p i c  v e i n  on V A L ( B )  
c l a i m s ) .  They have  been  s e e n  t o  c u t  m i a r o l i t i c  c a v i t i e s  on 
t h e  DU claims. 

I t  is assumed t h a t  b o t h  m i a r o l i t i c  c a v i t i e s  and q u a r t z -  
t o u r m a l i n e  v e i n s  were o r i g i n a l l y  b u b b l e s  r i c h  i n  v o l a t i l e s  
which  were w i d e s p r e a d  a f  t e r  s o l i d i f i c a t i o n  of t h e  p o r p h y r i t i c  
f a c i e s .  I n  some cases, b e c a u s e  v o l a t i l e  c o n t e n t  i n  t h e  
b u b b l e s  was h i g h e r  t h a n  e l s e w h e r e ,  w a t e r  p r e s s u r e  was also 
h i g h e r ,  and  i n  t h i s  c a s e  v e i n s  d e v e l o p e d  i n s t e a d  o f  
m i a r o l i t i c  c a v i t i e s .  T h i s  may be why f l u o r i t e  and 
cass i te r i t e  were found o n l y  i n  v e i n s  and n o t  i n  m i a r o l i t i c  
c a v i t i e s .  

8 . 1  MC R idge  (Map KL 79-42) 

M i n e r a l i z a t i o n  on MC r i d g e  is t o t a l l y  e n c l o s e d  i n  t h e  
m e t a s e d i m e n t a r y  package .  The n e a r e s t  S e a g u l l  o u t c r o p  is 
1 .5  km n o r t h - e a s t ,  i n  t h e  MC c i r q u e  f l o o r .  

S e d i m e n t a r y  r o c k s  h e r e  c o n s i s t  o f  an i n t e r b e d d e d  
s e q u e n c e  o f  a r g i l l i t e ,  b l a c k  a r g i l l i t e ,  s u l p h i d i c  h o r i -  
zons  and q u a r t z i t e ,  topped  by a t h i c k  l imy  sequence .  
The l imy  s e q u e n c e  b e g i n s  w i t h  an i r r e g u l a r  l i m e s t o n e  
bed ,  p a r t i a l l y  s k a r n e d ,  whose t h i c k n e s s  v a r i e s  be tween 
1 0  and 25 m. I t  is f o l l o w e d  up sequence  by 30 t o  40 m 
o f  i n t e r b e d d e d  a r g i l l i t e  and l imy  a r g i l l i t e  b e d s  0.5 to 
1 m t h i c k .  The package  c u l m i n a t e s  w i t h  a  30 m t h i c k  
l i m e s t o n e  which a l s o  forms  t h e  t o p  o f  t h e  r i d g e .  

Two a r e a s  o f  m i n e r a l i z a t i o n ,  s p a c e d  1 5  m a p a r t  and 
p r o b a b l y  r e l a t e d  t o  t h e  same m i n e r a l i z a t i n g  e v e n t ,  have  
been  l o c a t e d  - t h e  main zone and t h e  s h e e t e d  v e i n  zone. 
The n o r t h  zone  is s i m i l a r  i n  c h a r a c t e r ,  b u t  d o e s  n o t  
h o s t  s i g n i f i c a n t  t i n  m i n e r a l i z a t i o n .  

8 .1 .1  Main Zone 

M i n e r a l i z a t i o n  i n  t h e  main zone is s i t u a t e d  a l o n g  
a  s u b - v e r t i c a l  f r a c t u r e d  s t r u c t u r e  s t r i k i n g  N70W. 



I t  has been sampled a c r o s s  two t r enches ,  T1 and 
T9N, s epa ra t ed  by 25 and 20 m, h o r i z o n t a l l y  and 
v e r t i c a l l y ,  r e s p e c t i v e l y .  Chip sample r e s u l t s  
can be observed on map KL 79-43. 

I n  T9N, t h e  m i n e r a l i z a t i o n - a l t e r a t i o n  zone is 
approximately  7  metres  t h i c k .  Half of t h i s  
d i s t a n c e  corresponds t o  a  skarn  assemblage of re- 
c r y s t a l l i z e d  c a l c i t e ,  q u a r t z ,  a x i n i t e ,  magnet i t e ,  
p y r i t e  and c h a l c o p y r i t e ,  recognizab le  i n  hand 
specimens. The o t h e r  h a l f  is h igh ly  f r a c t u r e d ,  
and because of t he  h igh  c o n t e n t  of weathering 
p roduc t s  (hema t i t e ,  c l a y s ,  e t c . )  it is d i f f i c u l t  
t o  determine t h e  o r i g i n a l  mineralogy. However, a  
quartz-calcite-cassiterite-sphalerite- 
c h a l c o p y r i t e  ve in  of i r r e g u l a r  t h i c k n e s s ,  vary ing  
between 5  and 25 m wide, has  produced specimens 
whose ana lyses  i n d i c a t e  more than 50% t i n  
(probably  o x i d e )  p r e s e n t .  C a s s i t e r i t e  can be 
recognized v i s u a l l y  i n  t h e s e  specimens, forming 
agg rega t e s  of r e l a t i v e l y  l a r g e  c r y s t a l s  ( 0 . 1  - 
0.3 cm) d i s t r i b u t e d  i r r e g u l a r l y  along the  vein .  
S p h a l e r i t e ,  c h a l c o p y r i t e  and secondary m a l a c h i t e  
can a l s o  be observed,  bu t  u n f o r t u n a t e l y  no 
r e l a t i o n s h i p  between economic and gangue m i n e r a l s  
can be e s t a b l i s h e d .  

I n  T1, t h e  h i g h l y  f r a c t u r e d  zone has a  t h i ckness  
o f  1.5 t o  2  metres .  Except f o r  t h e  presence. of  
hemat i te  and dense f r a c t u r i n g ,  no o r i g i n a l  
c o n s t i t u e n t s  o r  c h a r a c t e r i s t i c s  can be observed.  
However, chemical  ana lyses  do i n d i c a t e  t he  
presence  of c a s s i t e r i t e .  

The d i f f e r e n c e  between th i cknesses  of t he  
f rac tured-minera l ized  zone i n  T1 and i n  T9N can 
be expla ined  i n  two ways. One p o s s i b i l i t y  is 
t h a t  t h e  zone is th inn ing  wi th  e l e v a t i o n  or d i s -  
t ance  from t h e  under lying source .  Another poss i -  
b i l i t y  is t h a t  f r a c t u r i n q  and m i n e r a l i z i n q  
phenomena r e a c t  d i f f e r e n t l y  t o  d i f f e r e n t  i i t h o l o -  
g i e s .  Both p roces ses  may have i n t e r a c t e d  to g i v e  
t h e  a c t u a l  d i s p o s i t i o n ,  bu t  a  d e s c r i p t i o n  of t he  
shee ted  v e i n  zone w i l l  shed more l i g h t  on t h i s  
ques t ion .  

8.1.2 Sheeted Vein Zone 

Th i s  zone is hosted by the  i n t e rmed ia t e  limy 
a r g i l l a c e o u s  sequence loca t ed  between the  two 
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l i m e s t o n e s .  The r o c k s  h e r e  a r e  c u t  bv p a r a l l e l ,  
E-W, s u b - v e r t i c a l  t o  80' s o u t h - d i p p i n g  f r a c -  
t u r e s  o f  v a r y i n g  d e g r e e s  o f  i n t e n s i t y  ( F i g u r e  2 ) .  
I n t e n s i t y  has  been q u a n t i f i e d  by c o u n t i n g  t h e  
number of  f r a c t u r e s  p e r  metre, t h o s e  a r e a s  w i t h  
more t h a n  10  v e i n - f i l l e d  f r a c t u r e s  p e r  me t re  have 
been o u t l i n e d  on t h e  g e o l o g i c a l  map. Although 
t h e r e  are also b a r r e n  f r a c t u r e s ,  t h o s e  wi th  
m i n e r a l i z a t i o n  a r e  e a s i l y  r e c o g n i z e d  because  o f  
o x i d e s  produced by t h e  w e a t h e r i n g  o f  s u l p h i d e s .  
T h i s  a r e a  can  be e x t r a p o l a t e d  from s u r f a c e  
o u t c r o p s  a s  b e i n g  50 m l o n g  and 10  m wide. It 
h a s  been sampled a c r o s s  f o u r  t r e n c h e s ,  T9S, T10, 
T 1 1  and T12. Chemical  t i n  g r a d e s  and t h e  
t h i c k n e s s  of  t h e  t i n - b e a r i n g  zone are p r e s e n t e d  
on map KL 79-43. 

The t h i c k n e s s  o f  t h e  v e i n s  v a r i e s  from 0.5 t o  7.0 
cm, s m a l l e r  o n e s  p r e d o m i n a t i n g .  Ve ins  c a r r y  
q u a r t z ,  a x i n i t e  and c a l c i t e  as dominant  gangue 
m i n e r a l s ,  a l o n g  w i t h  p y r i t e ,  c h a l c o p y r i t e ,  
s p h a l e r i t e ,  g a l e n a ,  m a g n e t i t e  and cass i ter i te .  
Cassi ter i te  is v i s i b l e  i n  hand spec imens  as 
medium t o  s m a l l  e u h e d r a l  c r y t a l s  and t e n d s  to be 
p r e s e n t  more commonly w i t h i n  t h e  v e i n  t h a n  a d j a -  
c e n t  to it. S e l v e g e s  are occup ied  main ly  by 
p y r i t e  and minor  amounts  o f  o t h e r  s u l p h i d e s ,  
s u g g e s t i n g  an e a r l i e r  o r i g i n  f o r  s u l p h i d e s  r e l a -  
t i v e  t o  c a s s i t e r i t e .  

V e i n s  w i t h i n  a r g i l l i t e  do n o t  d e v e l o p  v i s i b l e  
a l t e r a t i o n  e n v e l o p e s ,  as opposed to t h o s e  h o s t e d  
by more l imy h o r i z o n s .  1 n - t h e  l a t t e r  case, 
a l t e r a t i o n  e n v e l o p e  a s s e m b l a g e s  are composed o f  
c l i n o z o i s i t e ,  q u a r t z ,  a x i n i t e  and minor e p i d o t e  
and t o p a z .  D i s semina ted  c a s s i t e r i t e  and s u l -  
p h i d e s  have  been o b s e r v e d  i n  some samples  of  t h i s  
t h i s  s a u s s u r i t i z e d  r o c k .  These  a l t e r a t i o n  
e n v e l o p e s ,  as i n  t h e  c a s e  of  t h e  s k a r n e d  areas of  
t h e  main zone ,  do  n o t  have  a d e f i n e d  s h a p e ,  
s u g g e s t i n g  t h a t  t h e y  a r e  c o n t r o l l e d  by t h e  
c h e m i s t r y  o f  t h e  h o s t  r o c k .  

8.1.3 Nor th  Zone 

T h i s  is a  f r a c t u r e  zone of  N60W s t r i k e  and 
v e r t i c a l  d i p  which o u t c r o p s  a l o n g  75 m wi th  a 
t h i c k n e s s  o f  5-7 m. It h a s  been sampled w i t h  a 
t r e n c h ,  T l 4 ,  showing no s i g n i f i c a n t  t i n  v a l u e s .  



Figure 2. Intense fracturing (left and centre) characterizes 
the sheeted vein zone exposed in T9S. Blue paint 
outlines 1 rn long chip samples. 



S p h a l e r i t e  and g a l e n a  are p r e s e n t  w i t h i n  saus -  
s u r i t i z e d  r o c k  s i m i l a r  to  t h a t  o f  T9S (M31, M32, 
M45, e tc . ) .  

8 .1 .4  D i s c u s s i o n  

Both  t h e  main zone and t h e  s h e e t e d  v e i n  zone have 
been  p roduced  by t h e  same m i n e r a l i z i n g  e v e n t  
which a l s o  r e s u l t e d  i n  t h e  p r e s e n c e  of  t i n  v a l u e s  
a t  M4 and M18. A l though  t h e r e  is no d o u b t  a b o u t  
t h e  c o n t i n u a t i o n  of  t h e  f r a c t u r e d  s t r u c t u r e s  a t  
d e p t h ,  t h e  f a c t  t h a t  a l l  c a s s i t e r i t e  o c c u r r e n c e s  
a r e  s i t u a t e d  w i t h i n  or above  t h e  f i r s t  l i m e s t o n e  
s u g g e s t  t h a t  t h e y  have been d e r i v e d  f rom an 
i n i t i a l  t i n  s k a r n  d e p o s i t  l o c a t e d  i n  t h e  l i m e -  
s t o n e  and have  been r e m o b i l i z e d  i n t o  t h e i r  
p r e s e n t  p o s i t i o n  w i t h i n  f r a c t u r e s .  

Ano the r  p o s s i b i l i t y  is t h a t  t h e  v e i n s  form p a r t  
o f  a  d e e p e r  m i n e r a l i z i n g  s y s t e m ,  s u g g e s t e d  by t h e  
p r e s e n c e  o f  t h e  n o r t h  zone - t h e  o n l y  i n t e n s e l y  
f r a c t u r e d  zone  below t h e  f i r s t  l i m e s t o n e .  The 
l a c k  o f  cass i ter i te  i n  t h e  n o r t h  zone may be due  
to  a  h i g h  l e v e l  p o s i t i o n  w i t h i n  a  zoned sys t em 
which  e v o l v e s  f rom t o p  to bo t tom from s u l p h i d e s  
t o  cass i ter i te  to  s u l p h i d e  t i n ,  a  p a t t e r n  t h a t  is 
c o n s i d e r e d  normal  f o r  t i n  d e p o s i t s  e l s e w h e r e  and 
is s u s p e c t e d  to o c c u r  o n  DU P l a t e a u .  Of c o u r s e ,  
d r i l l i n g  is n e c e s s a r y  to p r o v e  t h i s  p o i n t .  

9 .  CONCLUSIONS AND RECOMMENDATIONS 

The Main Zone o n  MC Ridge  r e q u i r e s  a  diamond d r i l l  programme 
t o  d e f i n e  t h e  d e p t h  e x t e n s i o n  o f  t h e  t i n  b e a r i n g  zones .  MC 
P l a t e a u  r e q u i r e s  d e t a i l  s a m p l i n g ,  g e o l o g i c a l  mapping and 
p o s s i b l y  t r e n c h i n g  to  d e f i n e  t h e  s o u r c e  and c h a r a c t e r i s t i c s  
o f  known t i n  m i n e r a l i z a t i o n .  The MC C i r q u e  F l o o r  r e q u i r e s  
d e t a i l  c h i p  s a m p l i n g  t o  l o c a t e  t h e  s o u r c e  o f  t i n  geochemica l  
a n o m a l i e s  and as e v a l u a t i o n  of  g r e i s e n  zones .  MC Sou thwes t ,  
SWIFT e a s t  and SLIDE r e q u i r e  d e t a i l  e v a l u a t i o n  o f  p r e l i m i n a r y  
s a m p l i n g  a n o m a l i e s .  

A l l  t i n - b e a r i n g  z o n e s  must be e v a l u a t e d  f o r  t h e  p o s s i b i l i t y  
o f  r e l a t e d  s i l v e r  m i n e r a l i z a t i o n .  
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E-78-8-1-67 Hornblende-Plagioclase Porphyry 

phenocrysts: 40-455 
- hornblende 20-25 (some a l t e r e d  t o  b i o t i t e ,  c h l o r i t e ,  epidote)  

p lagioclase  15-20 
b i o t i t e  5- 7 (some a l t e r e d  t o  ch lo r i t e ,  epidote,  opaque) 

groundmass: 50-55% 
plagioclase  25-30 
quar tz  15-20 
myrmekite 5- 7 
K - f  e ldspar  3- 5 
opaque 2- 3 ( inc ludes  opaque i n t e r s t i t i a l  t o  hornblende 
a p a t i t e ,  sphene minor phenocrysts) 
Ti-oxide, z i rcon  t r a c e  

a l t e r a t i o n  patches: 3-55 
quar tz  2- 3 
opaque 3-13 
c h l o r i t e  0- 1 
hematite minor 

Hornblende phenocrysts a r e  from 0.2 t o  2 mm i n  s i z e .  Coarser ones 
a r e  euhedral,  while f i n e r  ones a r e  subhedral. Pleochroism i s  from l i g h t  
yellow green t o  medium green. Some contain intergrowths of b i o t i t e .  
Several  a r e  a l t e r e d  t o  chlori te-epidote.  Scat tered  opaque, T i  oxide, 
and sphene occur with hornblende. Hornblende a l s o  forms c l u s t e r s  of 
many gra ins  up t o  5 mm across ;  g r a in  s i z e  ranges from 0 . 1  t o  0.3 mm. 
I n  some c l u s t e r s  is coarsely intergrown opaque near  t h e  center  of the  
c l u s t e r ;  t he re  hornblende is p a l e r  i n  color  and nonpleochroic. Many - hornblende g ra in s  and c l u s t e r s  a r e  p a r t l y  rimmed by very f i n e  grained 
secondary b i o t i t e .  

P lagioclase  forms equant t o  very elongate g r a in s  from 0.5 t o  3 mm 
i n  length.  Some a r e  p a r t l y  r ec rys t a l l i z ed  t o  very f i n e  grained aggre- 
ga tes .  A l t e r a t i o n  t o  s e r i c i t e  i s  S l igh t  t o  s trong.  

B i o t i t e  forms phenocrysts from 0.3 t o  0.8 mm i n  s i z e .  Some have 
intergrown opaque, Ti-oxide, and sphene. Many a r e  a l t e r e d  t o  chlor i te-  
epidote,  with o r  without opaque. Some gra ins ,  both f r e sh  and a l t e r ed .  
have p a r t i a l  rims of very f i n e  grained secondary b i o t i t e .  

The groundmass cons i s t s  mainly of a n  i r r e g u l a r  f i n e  grained (0.015- 
0.03 mm) aggregate of p lagioclase  and quartz .  Grain s i z e  i s  var iab le  
i n  patches; g r a in s  a r e  only s l i g h t l y  intergrown. Patches of myrmekitic 
intergrowths of p lagioclase  and quar tz  from 0.3 t o  0.5 mm i n  diameter 
a r e  s ca t t e r ed  i n  the  groundmass. Myrmekite i s  coarser  than i n  S-7-25-2. 
K-feldspar may be present  a s  suggested by the  yellow s f a i n  on the  block; 
it was not  pos i t ive ly '  i den t i f i ed  i n  the  f i n e  grained groundmass. Most 
accessory minerals occur i n  sca t t e red  g ra ins  from 0.05 t o  0.10 mm i n  
s i z e .  

A l t e r a t i on  patches cons i s t  of intergrown quar tz ,  opaque, and i n  
some c h l o r i t e ;  patches a r e  from 0.5 t o  1.5 mm ac ross ,  rounded t o  i r regu-  
l a r  i n  ou t l i ne ,  and from 0.03 t o  0.2 mm i n  g r a in  s i ze .  Minor hematite 
occurs i n  one coarse patch of opaque. 

The presence of f i n e  grained secondary b i o t i t e  suggests t h a t  the  . 
sample is contact  metamorphosed. 

The sample may be gene t ica l ly  r e l a t ed  t o  5-78-8-6-7F. 
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SPECIFIC PROSPECT - VAL (A) CLAIMS (335-08 ) 
1. LOCATION AND ACCESS 

The VAL(A) claim group, commonly known as "little" VAL, 
is located in the southern portion of the Seagull batholith 
between Seagull(E) and Goddart(W) Creeks, on claim sheet 
105-B-3, Watson Lake MD, Yukon. The central portion of 
the group is at about 60°06'~ and 131015'W. Access is only 
possible by helicopter from Swift River, Yukon, 12 km to 
the southeast. 

2. PHYSIOGRAPHY AND VEGETATION (Map KL 78-64) 

The VAL(A) group covers an east trending ridge that lies 
between two alpine creeks that flow into Seagull Creek to 
the east. The north facing slope is steep with the south 
facing consisting of "angle of repose" slope covered in 
felsenmeer. The easterly trending ridge terminates in the 
west as a north-south arete as the head walls of the two 
cirques. Almost all the claims are traversable except for 
some portions of the north and east facing cirque wall. 

Vegetation is limited to minor clumps of balsam and ground 
birch on the eastern portion of the claims with diffuse 
patches of sedges and wildflowers. 

3. CLAIMS 

The VAL(A) group consists of the following claims: 

Claim Name Record Numbers Date of Expiry 

VAL 1-30 YA28773-YA28804 1981 01 10 

The claims are recorded in the Watson Lake MD, Yukon in the 
name of Du Pont of Canada Exploration Limited. 

4. HISTORY 

The VAL(A) claims cover the area of the GSC "occurrence" 
of float with tin mineralization. At the time of the 
acquisition of DU, PONT(B) and VAL(A) claims, we noted that 
the best tin values were in areas that had small roof pen- 
dants (based on GSC mapping) and had several orange/red 
to dark red/brown gossans. The VAL(A) area was not geo- 
chemically sampled but appeared to be similar to the DU 
etc. claimed areas and hence the ground was acquired on a 
speculative basis. We were aware of the reported GSC 
float and Archer Cathro Mineral Inventory write-up of the 
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GSC area and considered this along with the small roof 
pendant and the multiple gossans to be sufficient justifi- 
cation for the acquisition of the small claim groups. 

AMAX optioned the Minex 1977 STQ claims to the north of the, 
VAL(A) group and enlarged the STQ group by staking south; 
ward to the north edge of the VAL(A) claims. The SKIN 
claims merge with the southwest boundaries of the VAL(A) 
claim group. 

5. PROPERTY EVALUATION 

5.1 General 

B. Goad re-examined the VAL(A) claims July 15-20, 1979 
for the purpose of extending the existing skarn zone 
by mapping and prospecting the area of the small roof 
pendant. Also under consideration was the potential 
for Sn mineralization being associated with several 
gossanous zones within the adjacent Seagull Batholith. 

5.2 Geology 

The oldest rocks in the VAL(A) area are portions (as 
a roof pendant) of the Devono-Mississippian limestones, 
cherts and argillites. The small central roof pendant 
is totally surrounded by unaltered Seagull or Hake 
phase of the Seagull Batholith. The northern portion 
of the claims has the Seagull Batholith in the floor 
of the cirque and argillites of the lower sequence of 
the Devono-Mississippian assemblage in the cirque 
walls. 

The central roof pendant is 920 m long and 45O"m wide 
with most of the outcrop as relatively sand-free 
limestone. The northern portion has the interlayered 
chert sequence in contact with the roof of the 
batholith and in faulted contact with the overlying 
limestone of virtually E-W strike and 52O dip to the 
south. 

Alteration' of the SeagullBatholith on the VAL(A) 
claims is identical to one of the types seen on-the 
SKIN claims, just to the south. This alterati0n:is 
related to the intrusion of the late, east-west trgnd-.. 
ing quartz breccia dikes. m e  host quartzmonzonith 
has been clayed.progressively inwards (over a dPstanee. 
of 1-10's of meters)' towards the central' quartz breccla ~ 

dike. Immediately adjacent to these. dikes : .(over' 1-2' .cmh 
the quartz monzonite has been silicified -and:beydnd 
this : zone the feldspars are totally Iclayed :. (illitel 



giving the rock a bright yellow to rusty colour and 
causing it to be extremelyfriable. Introduction of 
Mn staining may or may not be associated with this 
alteration. As on the SKIN claims, no in situ Sn- 
mineralization was associated with this alteration. 

Geochemistry 

No soil geochemistry was obtained from the VAL(A) 
claims as the skarn zones and the areas of gossans 
had been previously delineated in 1978. All rock 
samples collected were analyzed for Sn so the values 
of various alterations within the Seagull Batholith 
gossanous zones could be observed. 

Mineralization 

Samples from the roof pendant and skarn area of VAL(A) 
were assayed as below: 

Tag No. Field No. - Sn 

B-7-15-02D 3500 ppn 
B-7-15-O2B 2900 ppm 
B-7-15-03B 20000 ppm 
B-7-15-03C 9000 ppm 
B-7-15-03F 4000 ppm. 
B-7-15-031 9000 ppm 
B-7-15-03J 6000 ppm 

'Also, 10 samples from within the Seagull Batholkth, 
including samples from the gossanous zone.s.,were run' 
for Sn. Only one sample, which, was not taken -. in - s'xtg, 
had a significant Sn value: . .. .- 

Tag No. Field No. - Sn Description 
. -. 

6890A B-7-16-21 (a) 7500 ppm Highly altered 
granite with 
pervasive Mn 
staining ,and 
fluorite. . 

ThehostingSn mineral is presently being identified. 
Cassiterite is suspected as the has+ in the altered 
granite (6890A). However, the Sn mineralization in 
the skarn may +tqlly hosted in garnet or' magnetite. 



6. CONCLUSIONS AND RECOMMENDATIONS 
. . 

The- minera l iza t ion  of the-  VAL(&) s,ar.n> zone appears,  Go, 
gsade suff  k i e n t l y  high bo. be.. of i n t e r e s t ,  b u k t h e  s&k of 
t h e  mineraIized z.one may be too  smal.1 f o r  economic v$ahiilty 
and t h e  Sn may be hosted i n  magnetite o r  garnets..  assess- 
ment work should be f i l e d  i n  t h e  f y t u r e  t o  keep-the.,c&ntral 
skarn a r e a  of the. VAL(A)  claims u n t i l  a point- a.twh&ch the 
economic potent iax  of adjacent  (,%. e. SKIN) Sn bear.k+ncj claims 
i n  t h e  a rea  has been assessed.  A t  t h i a  po in t  a *cision to. 
keep o r  abandon t he  VAL(A) claims aan be made.. 

During 1980, t h e  source of sample B-7-16-2&(za) should be 
located .  Af te r  which, a decis ion  can be made 'to drop o r  
keep s eve ra l  of t h e  outlyi.ng cla,ims i n  t h e  VgL(A):'Group. 
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SPECIFIC PROSPECT - VAL(B) CLAIMS (335-19) 
1. LOCATION AND ACCESS 

The VAL(B) group is located in the south central to 
eastern portion of the Seagull batholith and includes peak 
'6828' in the southern portion of the claimed area. The 
mountains are part of the Dorsey Range, Cassiar 
Mountains, Yukon in claim sheet 105-B-3 at about 60006'N 
and 131°22'W. 

The claims are accessible only by helicopter from Swift 
River, Yukon about 15 km to the southeast. 

2. PHYSIOGRAPHY AND VEGETATION (Map KL 79-61) 

The claimed area covers a complex of mountain peaks with 
U-shaped valleys cutting the central peaks from all quad- 
rants. The principal cirques are "Barr" trending west 
from the southwest side, three parallel east trending 
cirques as hanging valleys on the Partridge Creek and 
Goddart Creek valley, "Mun" cirque facing north to Munson 
Lake and "Sin" cirque starting northwest and finally 
trending west on the SIN project area. The two horn peaks 
are on the north and south headwall of "Barr" cirque with 
the south peak as '6828' on the government topographic 
maps. 

All north and east facing slopes are sheer to very steep 
with south and west facing of more subdued topography. 

Vegetation is generally limited'to south or west facing 
slopes with ground birch in patches to near the arete tops 
and becoming dominant cover by the 1700 m level. At lower 
levelsgroundbalsam is dispersed in the ground birch and 
becomes dominant just above the main drainage levels. 
Alpine meadows are common on all cirque floors and most of 
the north and east facing lower slopes. 

3. CLAIMS 

The VAL(B) group consists of the following claims: 

Claim Name Record Number Expiry Date 

VAL 31-69 YA28804 - YA28841 1980 01 10 

VAL 71-106 YA28843 - YA28878 1980 01 10 

VAL 108 YA28880 1980 01 10 

VAL 110-127 YA2882 - YA28899 1980 01 10 
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The VAL(B) group consists of 84 claims recorded in the 
Watson Lake MD, Yukon, in the name of Du Pont of Canada 
Exploration Limited. 

4. HISTORY 

According to the Archer Cathro mineral inventory, the 
northern portion of the VAL(B) group (or southern portion 
of the MUN group of DC Syndicate) has had several years of 
exploration for massive sulphides in the fahlband zone in 
the Sylvester group. The last known work dates from 1969 
when an El Paso subsidiary sampled two areas of sphalerite 
mineralization on the contact zone of the Cassiar Batholith 
and Sylvester limy sedimentary rocks. 

Several ages of sample flags and old cans were noted through- 
out the northern portion of the claims. Old claim posts 
are present along the most northerly east-west trending 
ridge, covering large limestone bodies with heavy sphalerite 
mineralization localized in skarn pods. 

The MUN claims to the north of the VAL(B) group were located 
in 1977 to cover several zones of scheelite bearing limy 
skarns. The VAL(B) group probably fully covers the southern 
end of this group but no MUN posts were noted in any of 
our field work. 

The SLOUCE project was enlarged from the original 64 claims 
to protect the southern portion of the VAL(B) claims. 

After locating the VAL(B) group, Welcome North Mines Ltd. 
located the SIN claims from the 'western side of the VAL(B) 
project to the PONT (B) project. Field work in the area 
of VAL (B) , SIN, PONT (B) and the northern portion of SLOUCE 
was done considering the claims as a large group,thus assess- 
ment is filed on these claims on a shared basis. 

5. GEOLOGY 

5.1 Sylvester Group 

  he only large area of sedimentary rocks mapped is 
in the extreme northern end of the VAL 1:10 000 geo- 
logy map (KL 79-60,61); a small pendant of quartzite 
is also present near the southwestern end of the mafic- 
ultramafic roof pendant. Several zones of limestone 
and quartzite are located within the major roof pen- 
dant as remnants of pre-mafic-ultramafic rocks. All 
sedimentary rocks on the VAL claims belong to the 



lower subdivision (M2) of the Sylvester Group. As 
defined on the SIN and PONT(B) claims, M2 is described 
in general as follows: 

"The lowermost portion of M2 is an inter- 
bedded mixture of quartzites whose colour 
varies from white to dark grey and whose 
texture and grain size varies from coarse 
sand to aphanitic crystalline. Amongst 
these variegated quartzites are fine, dark, 
argillaceous beds, minor chert, and bedded, 
light grey, crystalline limestone. Inter- 
beds vary in thickness from a few centimeters 
to tens of meters .... 
Overlying quartzites and limestones are 
highly gossanous, medium to dark grey, cherty 
argillites with visible pyrite as dissemina- 
tions and rarely along narrow (about 1 mm) 
siliceous bands conformable to bedding. 
This sulphidic layer has been referred to 
as the "fahlband" or "sulphide schist" pre- 
viously, and although in other areas there 
may be evidence for more than one sulphidic 
horizon, on the SIN and PONT(B) claims it 
appears to be a single unit above variegated 
quartzites and limestone and below volcano- 
sedimentary rocks of M3." 

Points of interest regarding remnant sedimentary 
rocks within the main roof pendant are as follows: 

5.1.1 "Skarn' pods within the large northwestern 
limestone pendant (Figure 1) (D-6-9-12,14) 
are identical in appearance to lenticular 
sphaleritic bodies in the SWIFT area which 
lie along the uppermost contacts of lime- 
stone beds; the stratigraphically-controlled 
nature of these bodies suggests they are 
volcano-sedimentary in nature (refer to the 
SWIFT report for complete discussion). 

5..1.2 The eastern contact of the small limestone 
and quartzite body (D-6-9-16,181 east of 
the one described above is mapped as grada- 
tional between skarn and pyroxenite. A 
sample from station 18a is composed of 
medium green pyroxene, red/brown garnet (? )  
and very minor white feldspar (??) .  Moving 
east, less and less garnet and feldspar is 
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Figure 1. Large limestone pendant within the VAL mafic- 
ultramafic pendant (VAL north ridge). Pendant 
rocks within the ultramafic suite are highly 
deformed. 



present until only pyroxene is present 
(18b,c); the biotite component of pyroxenite 
at 18d is as .high as 50%. 

5.1.3 The southeastern limestone body has gone 
through considerable skarning (Figure 2). 
The relationship between limestone/skarn 
and diorite is extremely complex; massive 
skarn contains pockets of unaltered lime- 
stone and diorite. Station D-7-16-52 marks 
a small skarn pod composed of coarsely crys- 
talline white calcite, red garnet, green 
pyroxene, purple axinite, green quartz, 
purple fluorite and magnetite. The larger 
skarn zone to the west is composed of 
fluorite, garnet, pyroxene, actinolite, 
epidote, calcite, limonite, and rare specks 
of galena at station 54; actinolite, magne- 
tite and limonite (massive - resembling 
goethite) are present between 54 and 55; 
and at 55 massive dark red garnet forms the 
entire skarn zone near the diorite contact. 

5.1.4 The contact zone between ultramafic rocks and 
M2 quartzites near the east-central pendant 
contact (D-7-17-78) is a structurally complex 
zone containing rocks representative of 
every unit in the area, including pegmatitic 
quartz. of probable Seagull affinity. 

5.2 VAL Mafic-Ultramafic Rocks 

The mafic-ultramafic suite of rocks forming the 
large roof-pendant confined to the VAL claims was 
previously referred to as the "VAL gabbro". Composi- 
tionally, however, gabbro comprises only a portion 
of the suite; pyroxenite is the predominant rock 
type, followed in abundance by peridotite, gabbroic 
diorite and pegmatitic diorite. 

5.2.1 Pyroxenite (Figure 3) 

Pyroxenite (PXNT) is medium to dark green, 
medium- to coarse-grained, equigranular, 
and in some places contains substantial 
amounts of dark red-brown biotite (BI-PXNT). 
A thin section of pyroxenite (G-78-8-6-9; 
Appendix .I) reveals considerable alteration 
of pyroxene to a tremolite/epidote assem- 
blage; a section of biotitic pyroxenite (VAL; 
Appendix I) reveals a possibly cumulate 



Figure 2. Complex character of pendant rocks on Skarn ridge. 
Seagull granite underlies an intimate mixture of 
limestone, skarn and diorite. Unlabelled diorite 
is also present amongst skarn in the centre of 
the ridge. 

Figure 3. Biotite pyroxenite (BI PXNT) from the VAL mafic- 
ultramafic quite. Biotite content (0-30%) is the 
only visible difference between pyroxenite and 
biotite-pyroxenite. 



mixture of olivine and pyroxene in a matrix 
of intercumulate biotite. Pyroxenite accounts 
for over 50% of the mafic-ultramafic suite. 

5.2.2 Peridotite (Figure 4) 

Peridotite (PERD) is fine-grained and dark 
green when fresh; large bodies weather 
bright orange, and are readily identified 
from a distance. Olivine is easily recognized 
in hand specimens of coarser varieties. No 
thin section information is available to date. 
The attitude at D-7-12-16 is of (compositional?) 
layering in peridotite where thin (about 
5 mm) regular bands are easily visible on 
weathered surface (Figure 4b). 

Peridotite commonly occurs with pyroxenite 
in so intimate a mixture that it is inseparable 
(Figure 5). In the north-central region of 
the pendant, the area labelled peridotite 
(D-7-8-67,68) also contains minor pyroxenite 
in a fragmental relationship where large 
(about 10 cm) rounded fragments of peri- 
dotite occur within a pyroxenite matrix and 
vice-versa. In the northwest area of the 
pendant (D-6-9-9) spheres and dykelets of 
coarse pyroxenite occur in a peridotite . 
matrix. 

5.2.3 Diorite (Figure 6) 

Gabbroic diorite (DIOR) is fine- to medium- 
grained, equigranular, with a salt and pepper 
appearance from evenly distributed white 
plagioclase and dark pyroxene. Hornblende 
is identified in thin section (G-78-8-10-9; 
Appendix I) as patchy replacements of and 
rims around pyroxene. Plagioclase is of 
intermediate (An49) composition, and it is 
on this basis that the rock name used is 
shortened from gabbroic diorite to diorite. 

With one exception, some proportion of diorite 
(commonly mixed with biotite-pyroxenite) is 
always present where mafic-ultramafic rocks 
are in contact with the Seagull batholith. 
The northern arm of the pendant has propor- 
tionately more diorite than any other rock 
type, but it is intimately mixed with biotite- 
pyroxenite. Diorite is also present in SIN 



Figure 4. Fine-grained peridotite (PERD) from the VAL mafic- 
ultramafic suite. 
(a) The bright orange weathering rind illustrated 

here makes this rock type easy to identify 
from near or far. 

(b) Layering in peridotite approximately parallel 
to surrounding contacts was recognized only 
once (D-7-12-16). 



Figure 5. Examples of observed PERD-PXNT relationships. 
(a) Near D-6-9-9, coarse, dark-weathering PXNT 

dykelets, spheres and irregularly-shaped masses 
are clearly visible within buff-weathering PERD. 

(b) Station D-7-8-68 is within a large area of 
fragmental ultramafic rocks. Some of the 
fragmerits are quite rounded, as in the upper 
left corner, but the block beside the sledge 
contains high1 angular fine (PERD?) fragments 
within coarse 1 ight green PXNT. 



Figure 6. Medium and fine-grained salt-and-pepper diorite 
(DIOR) from the VAL mafic-ultramafic suite. 



cirque in a narrow strip between M2 quart- 
zites above and Seagull batholith below; 
three small zones/pods of biotite-pyroxenite 
are also present along this diorite zone. 
These spatial relationships between diorite 
and pyroxenite plus the presence of aplitic 
Seagull dykes through diorite near the 
northwest contact (Figure 7) indicate that 
diorite is pre-Seagull, and possibly part of 
the mafic-ultramafic suite. 

5.2.4 Pegmatitic Diorite (Figure 8) 

The most unusual and least common rock of the 
mafic-ultramafic suite is pegmatitic diorite 
( PG D I g R ) .  Hornblende occurs as phenocrysts 
up to several centimeters long in a matrix of 
up to 50% white plagioclase (3078-9; Appendix 
I). Irregular pods and zones of this visu- 
ally spectacular rock are found only within 
pyroxenite; the southern end of the pendant 
has up to 5% of this material amongst pyroxen- 
ite, as does the very center portion near the 
small Seagull plug. Some hand specimens exhi- 
bit a brecciated texture of broken hornblende 
crystals, and similar-looking white matrix 
material occurs in zones hosting large, rounded 
fragments of pyroxenite (Figure 9). 

Pegmatitic diorite and coarser varieties of 
previously-described gabbroic salt and pepper 
diorite strongly fesemble one another visually. 
The fact that hornblende is a late-crystallizing 
constituent of salt and pepper diorite suggests 
that perhaps pegmatitic diorite is late product 
of the same intrusion, therefore post-dating 
pyroxenite. 

5.3 Seagull Batholith 

The Seagull batholith underlies and surrounds sedi- 
mentary and mafic-ultramafic rocks on the VAL claims 
(Figure 10). Pendant contacts are generally sub- 
horizontal, but may be steeply concave beneath the 
mafic-ultramafic pendant. 

5.3.1 ' Composition 

Average compositions are about 30% quartz, 
30% plagioclase and 40% K-feldspar, based on 



Figure 7. Narrow Seagull dykes in diorite near the pendant/ 
batholith contact (D-6-11-22). 

Figure 8. Pegmatitic diorite (PG DIOR) from the VAL mafic- 
ultramafic suite. 



Figure 9. Rounded and sub-angular fragments of coarse PXNT 
occur in a matrix of white PG DIOR with hornblende 
phenocrysts near VAL peak (D-7-12-14). 



Figure 10. Pendant/batholith relationships in and near the VAL 
claims. Although the upper contact of the Seagull 
batholith is most commonly sub-horizontal, a few 
places in the VAL area appear to have very steep 
contacts. 
(a) Scenic view of the east side of the VAL area - 

this shot looks north from VAL peak. 
(b) View of the southern end of the VAL claims, 

looking north from the SLOUCE claims. 



thin section examination of 17 rocks from 
the DU, MC, MLS, SIN, VAL(B), and VH claims. 
It is thus classified as granite. Biotite 
is usually present in amounts up to 10% 
(average 3-5%). Muscovite was noted only in 
thin section up to 5%, but is commonly an 
alteration product, and is not visible in 
hand specimen. 

5.3.2 Textures 

All possible textural variations of granitic 
rocks are evident in the Seagull batholith 
on the VAL claims. Coarsely equigranular 
and porphyritic varieties are present, along 
with aplite, fine-grained porphyries with 
rare to abundant phenocrysts, pegmatite and 
seriate varieties which may have aplitic and 
pegmatitic textures in a single hand specimen. 
The two most common varieties are as follows: 

a .  coarse-grained1 (EQ 5 or 6; Figure 11): 
2-6 mm qrain size; most commonly very 
light tan colour; c a n  be very coarsely 
porphyritic;quartz pale to dark grey. 

b. porphyritic2 (PP3; Figure 12): ground- 
mass 0.5-1.0 mm; feldspar and quartz 
phenocrysts up to 1 cm-constitdte less 
than 10% of the rock (they are often very 
rare and have been noted to amount to up 
to 30%); common orange colour (fresh and 
weathered); outcrops sometimes gossaned; 
quartz phenocrysts most commonly dark 
grey or black. 

The coarse-grained variety is by far the most 
common on the VAL claims. Mapping was not 
done in sufficient detail within the batholith 
to distinguish textural phases, with the 

l~his tPxtural subdivision is sometimes referred to as 
"Seagull phase" (or "Hake phase") by other authors or .in other 
reports regarding the Seagull batholith. 

2~his textural subdivision is sometimes referred to as 
"DU phase" by other authors or in other reports regarding the 
Seagull batholith. 
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Figure 11. Seagull batholith: "typical" coarse-grained 
variety. Although generally described as equi- 
granular, grain size is often variable, and 
porphyritic varieties are not uncommon. 

Figure 12. Seagull batholith: fine-grained porphyritic 
variety with large dark grey quartz phenocrysts 
(cut face) . 
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exception of the VAL/SLOUCE ridge discussed 
below. 

Fine-grained Seagull is often intermixed 
amongst coarser-grained rocks a considerable 
distance from the roof contact. At D-7-17-82a 
(400 m east of the east-central pendant con- 
tact), fine-grained, equigranular textures 
account for about 30% of batholithic rocks, 
the majority being much coarser-grained 
(EQ or PP6). Both fine and coarse varieties 
are light grey and contain accessory biotite. 
The fine-grained variety here is visually 
identical to the small plug at D-7-16-50, 
described below. 

On the VAL-SLOUCE ridge, at station D-7-18-97 
(and further south beyond the map edge), 
coarsely aplitic (EQ3; little or no biotite) 
rocks are inseparable from coarse equigranular 
rocks, 1 km and more from the pendant contact. 

Thin section studies on rocks collected in 
1978 (contained in Appendices of reports for 
claims listed above) show no compositional 
variations between coarse-grained and por- 
phyritic varieties. The two compositionally- 
defined "phases" from thin section information 
differ only in the nature of the plagioclase, 
one group (earlier?) contains zoned oligoclase, 
the other contains unzoned albite. However, 
these subdivisions each contain both textural 
varieties describedabove. 

5.3.3 Special Contact Relationships 

Nowhere in the Seagull batholith is a chill 
zone better developed than around the small 
M2 quartzite pendant in the southern VAL 
claims. The most common occurrence is of 
seriate or fine-medium grained porphyritic 
textures near pendant contacts, but here 
there is a chill zone of light grey, finely 
aplitic quartz and feldspar, with less than 
1% biotite, weathering to pale pinkish-grey. 
Rare feldspars are up to 3 mm long, but crystal 
size is for the most part less than 1 mm. 

The contact with ultramafic rocks in the same 
vicinity (D-7-12-20,21) is sharp. As exposed 



on the ridge, the contact is a fracture with 
massive diorite and quartz monzonite on 
either side. A sample of medium-grained 
quartz monzonite from near the contact has an 
unusually high BI content (up to 20%), but 
"normal" medium-grained porphyritic quartz 
monzonite is the most abundant rock near the 
ultramafic. 

It is interesting to note that very coarse 
pegmatite was located only twice (possibly 
three times); at D-6-16-55 in the extreme 
northern end of the VAL map and at D-7-17-78 
in the complex contact zone near the east- 
central edge of the main pendant. In both 
areas, pegmatite consists of extremely coarse 
quartz crystals (over 5 cm long), some large 
feldspars (about 2 cm) and a tan-coloured 
aplitic matrix with accessory biotite. Both 
localities are float material. 

Station D-6-16-60 (northwest corner of VAL 
claims) records the presence of pegmatite, 
but it is a unique occurrence unlike those 
discussed above. Here pegmatite is composed 
of large white feldspars up to 2.5 cm with 
fine (less than 1 mm) poikilitically-enclosed 
quartz; black biotite flakes up to 1.5 cm 
long form about 3% of the rock. This white 
pegmatite occurs as dykelets within diorite, 
and contacts are irregular but sharp. This 
pegmatite may be related to diorite in origin, 
but it is so unlike the more commonly recog- 
nized pegmatitic diorite previously described 
that a possible affinity to Seagull cannot be 
ignored. 

Seriate-textured rocks in contact zones often 
contain coarse-grained patches or bubbles in 
which crystals may approach or exceed 1 cm 
&imensions (Figure 13). Rarely are these 
coarse-grained portions coarse enough over 
any substantial distance to warrant using the 
term pegmatite. 

A unique occurrence of fine-grained biotite 
porphyry within the Seagull batholith is 
located at D-7-8-86, at the northeastern pen- 
dant contact. Biotite occurs as disseminations 
and in patches (individual crystals up to 2mm) 
which make up about 3% of the rock in a matrix 



Figure 13. Seagull batholith: seriate texture found near 
contacts with pendant rocks. Crystal size in 
coarse pockets approaches pegmatitic dimensions; 
tourmaline and fluorite may be present. Coarse 
pocket size and shape is variable. 



which can only be described as flesh-coloured 
rusty-weathering aplite. The exact nature or 
shape of this occurrence is not known, but 
its proximity to the pendant contact suggests 
that it is a contact zone phenomenon. 

Limonitic vs. Grey Granitic Rocks 

The colour of Seagull rocks has been used to 
differentiate "phases' also, grey (non- 
limonitic) varieties were in the past referred 
to as MBFP, while orange or tan-weathering 
(limonitic) varieties were referred to as 
Seagull. Large areas of Seagull have been 
noted elsewhere (i.e., PONT(B)) to not exhibit 
the more common orange colour (therefore MBFP) 
and usually orange-weathering rocks show no 
change between weathered and fresh surfaces 
(therefore Seagull). On the DU claims, a 
dyke-like zone of grey-weathering granitic 
rock (MBFP) appears to intrude texturally 
and compositionally similar, but orange- 
weathering granitic rocks (Seagull). 

Although the cause of this visual distinction 
is not known with certainty (beyond the presence/ 
absence of limonite), it is believed that it 
is a result of an externally-controlled phenome- 
non (possibly fracturing), as some grey granitic 
rocks have a surficially-related orange rind 
which can only be attributed to weathering 
(Figure 14). 

A whole-rock and trace element study (Appendix 
11) on rocks collected in 1978 from various 
locations within the Seagull batholith shows 
that texturally and compositionally there is 
no discernable difference between grey and 
orange-weathering rocks, with the exception 
of slightly more iron present in grey- 
weathering varieties. 

Miarolitic Cavities and Parallel Vein Sets 

A characteristic common to the seagull batho- 
lith is the presence of quartz-tourmaline 
miarolitic cavities and parallel vein sets 
(Figure 15). Miarolitic cavities are pre- 
dominantly spheroidal masses of varying sizes 
(average 5 cm) which rarely exhibit crystals 
formed by open-space filling. Dark, fine-grained 



Figure 14. Limonitic weathering rind on (a) fine-grained 
porphyritic and (b) coarse-grained varieties of 
Seagull granite. 



Figure 15. Quartz-tourmaline veins and miarolitic cavities in 
the upper portions of the Seagull batholith. 

(a) Two parallel veins and a few irregular patchy 
miarolitic cavities are illustrated at D-8-13-23 
on VAL south ridge. 

(b) A close-up of the same location illustrates the 
presence of a biotite-free envelope around veins. 



textures are more common; thin section examina- 
tion reveals replacement textures in spheres 
composed of quartz, tournaline, relict feld- 
spars and some fluorite (G-78-8-5-11, Appendix I). 
The significance of these features is that they 
should represent the upper portions of the 
batholith where rising bubbles of late-stage 
fluids/vapours were trapped. 

Parallel vein sets of quartz-tourmaline (and 
fluorite?) are commonly present in the vicinity 
of miarolitic cavities. As with all structural 
features of the Seagull batholith, their 
orientation is approximately east-west, verti- 
cal. Widths very from hairline veinlets and 
fracture coatings to wider (1-2 cm), fine- 
grained, pervasive replacement zones with 
diffuse and variable boundaries. Their origin 
is assumed to be related to that of miarolitic 
cavities, i.e., late-stage magmatic adjustments 
during final crystallization of the batholith. 

The spectacular zone of miarolitic cavities 
and parallel quartz-tourmaline vein sets 
illustrated in Figure 15a, is located between 
stations D-7-12-22 and 28, west of the southern 
tip of the mafic-ultramafic pendant. 

5.3.6 Alteration Zones 

Yellow (illitic) alteration zones within 
granite are present on the VAL claims at 
D-6-11-24 (west of the northwestern lobe of 
the mafic-ultramafic pendant), D-6-16-61 and 
D-6-24-87 (both are float in the northwest 
corner of the VAL claims), and D-8-13-17 and 
18 (west of the southwestern lobe of the mafic- 
ultramafic pendant; located on the 1:5 000 
geology map, KL 79-62). In outcrop these 
zones are on the order of 1 to 10 m wide. 
Narrow white or clear quartz veinlets are 
common, and a frequent limy green tinge is 
believed to be attributed to the addition of 
sericite. Relict quartz phenocrysts may be 
clear, light grey, or dark, smoky grey as in 
D-6-11-24. Similar narrow (less than 0.5 rn) . zones are also present west of D-6-11-24, 
oriented .vertically east-west. 

Alteration in the rusty zone at D-7-17-81, 
near the east-central pendant contact, produces 



a rusty, dark green rock whose origin is 
attributed to heavy sericitization and limon- 
ite. Although the rusty area is believed to 
be related to a prominent north-northeast 
gully along a proposed fault, parallel, 
vertical and heavily manganese-stained zones 
within the gossanous area are oriented east- 
west. 

Alteration associated with chalcedony veining 
on the VAL-SLOUCE ridge is discussed below. 

5.3.7 Dykes and Small Intrusive Bodies 

True aplite dykes are present in two (possibly 
three) locations, both on the edge of the most 
southerly lobe of the mafic-ultramafic pendant. 
At D-7-12-19, the pinkish-grey aplite dyke is 
identical to the aplite chill zone surrounding 
the small quartzite pendant to the northwest. 
The dyke at D-7-18-88 is similar but for the 
presence of tourmaline microveins. 

The zone marked as aplite at D-7-17-71,76 
near the east-central pendant contact is a 
roughly horizontal feature (dyke?) consisting 
of fine-grained equigranular quartz and feld- 
spar. The proportion of feldspar is not 
known because it is clear and glassy; a few 
flat, striated crystals are visible in hand 
specimen, but visually the rock resembles 
quartzite rather than an intrusive. 

SeagullDykesin the northeastern portion of 
the main pendant (D-7-8-73,78) are pale tan 
coloured, medium-grained equigranular (EQ4) 
without biotite. Dykes within the swarm at 
station 78 are thin (about 10 cm wide) and 
cover a horizontal distance of about 10 m 
along the ridge. 

Two dykes in the southern lobe of the main 
pendant (D-7-12-85,861 are unlike any other 
Seagull dykes or intrusions observed. Strongly 
reminiscent of the Brock intrusions in appear- 
ance, these dykes are medium tan coloured, 
medium-grained, equigranular to porphyritic 
in a fine-grained groundmass. Smoky quartz 
and perthite phenocrysts are up to 0.8 cm 
long and constitute up to 40% of the rock. . 



Specks (less than 0.5 mm) of an unidentified 
mafic or opaque mineral are rare or up to 
0.5% of the rock. 

The small intrusive body mapped in the central 
portion of the pendant (D-7-17-73) is probably 
related to the Seagull batholith (Figure 16). 
It is light grey, fine- to coarse-grained, 
equigranular, composed of quartz, feldspar 
and about 5% biotite. Small (about 1 mm) 
veinlets of quartz are present. The deep 
gully here exposes the plug on a rock face 
about 20 m high, so that the plug and its 
offshooting dykes are easily seen. Small, 
unmapped dykes of similar material were noted 
between stations 72 and 74. The presence of 
biotite and grey colour are the only features 
which distinguish the plug from dykes at 
D-7-8-73,78 described above. 

A small plug of fine-grained, equigranular, 
grey-weathering granitic rock with 5-10% 
accessory biotite is present along the contact 
of the southeastern pendant lobe (D-7-16-50). 
Porphyritic Seagull rocks just below the 
diorite contact at D-7-16-49 are visually 
similar to the plug with the exception of 
rare phenocrysts. Plug rocks are sub- 
outcropping and only gently heaved, but the 
diorite/Seagull contact is approximated from 
float material. Although rare or no Seagull 
float was seen above the contact as drawn, 
the uncertainty of cross-cutting relation- 
ships should be noted. 

'5.3.8 VAL-SLOUCE Ridge 

Along this ridge one encouters three main 
rock types: 

a. ultramafic rocks of the VAL roof pendant 
capping the Seagull batholith, which is 
here composed of 

b. coarse equigranular, and 

. c. finely porphyritic granite. 

The cross-section of Figure 17 illustrates 
proposed relationships between granitic 
textural phases which are based on a single 



Figure 16. Small granitic plug and associated dykelets within 
the central portion of the mafic-ultramafic pendant. 
Surrounding the plug here (D-7-17-73) is a complex 
mixture of diorite, pegmatitic diorite and pyroxenite. 





traverse along the ridge and a distinct hori- 
zontal lineament visible along cliffs below 
the south-southeast end of the ridge. 

Granite colours are noted because the northern 
exposure of porphyritic rocks is dominantly 
grey on fresh and weathered surfaces, whereas 
the southern exposure is distinctly limonitic 
(i.e., tan-coloured) and sometimes highly 
gossanous. However, a sample from station 95 
has a limonitic weathering rind 2-3 cm thick on 
grey fine-grained granite with rare pheno- 
crysts. The relevance of grey versus limonitic 
granite is as yet unknown, but as it is a 
conspicuous feature of the western porphyritic 
exposure, it has been noted for future reference. 

The sub-horizontal, convex nature of the lower 
contact between coarse equigranular and fine 
porphyritic textures is hypothesized for 
several reasons: 

a. Textures on cut surfaces of specimens from 
stations 91 and 94 are identical even 
though 91 is distinctly grey and 94 is 
highly gossanous in outcrop. 

b. The presence of coarse equigranular granite 
at lower elevations north of the ridge 
suggests an extensive area of this texture 
rather than a vertical feature of limited 
extent (refer to 1:10 000 geology map 
KL 79-60 where coarse-grained rocks of 
stations D-7-16-66 and 67 are vertically 
below fine porphyry of stations D-7-18-93 
and 94). 

c. The steep-to-horizontal contact cross- 
cutting the ridge between stations 95 and 
96 is visually distinct from a distance 

- and can be seen on the 1:10 000 photomap 
KL 79-61. The contact was drawn in prior 
to the ridge traverse when textural dis- 
tinctions were noted. Below this contact, 
along the cliffs (refer to photomap) is 
another horizontal lineament which may 
correspond to the hypothesized lower contact 
on the cross-section. 

Chalcedony veins (Figure 18) are present in, a 
wide area beside highly gossanous porphyry at 



Figure 18. Chalcedony veinlets from VAL-SLOUCE ridge. These 
samples are from a wide zone at D-7-18-94a which 
contains anastomosing veinlets of variable 
dimensions and orientations, codplexly intermixed 
with fine-grained porphyritic granite. Further 
south along this ridge are additional veins of a 
more regular nature within coarse granite. 



94a, in coarse-grained granite at 96 and as 
rare occurrences scattered further south along 
the ridge. 

Veins were not seen to exceed 10 cm widths; 
they are most commonly less than 2 cm. Within 
the alteration area at 94a, narrow veins are 
somewhat randomly oriented, but sub-vertical. 
Alteration of finely porphyritic granite here 
is dominantly replacement by clay (up to 20%) 
and addition of limonite to give rocks an 
orange colour. Alteration is not present 
everywhere in the zone as depicted on map and 
cross sectioq but is present in noticeable 
quantities throughout the zone. 

An approximately 10 cm wide chalcedony vein is 
located at station 96 within an area of altered 
granite. Alteration consists of heavy perva- 
sive limonite with 10-20% white clay replace- 
ment patches and manganese staining. Yellowish- 
green illite/sericite alteration is also present, 
as is a combination green and orange alteration 
resembling propylitization and K-feldspar 
metasomatism. 

The abundance of chalcedony veins in the area 
can only be suspect; the two narrow ones 
that were noted further south along the ridge 
were not obvious on weathered surfaces. A 
visit to a zone of dense chal~edony veins 
on the SKIN claims where they are readily 
noted in outcrop suggests that their density 
on SLOUCE is relatively low. 

6. GEOCHEMISTRY (Map KL 79-63) 

Information on collection, treatment and analysis of geochemi- 
cal samples is contained in Appendix A. 

6.1 Reconnaissance Side-Hill Soil Sampling 

Only one side-hill sample traverse was done on the 
VAL claims (inset, map KL 79-601, in the m ~ s t  north- 
easterly corner of the area. Sixty-six samples taken 
at approximately 50 m intervals reveal several spot 
anomalies and one zone across 250 m with tin values 
between 120 and 300 ppm. This zone coincides with 
upper portions of the Seagull batholith below the mafic- 
ultramafic pendant, but as sample results were not 
available until late August, time did not permit further 
geochemical or geological follow-up. 



6.2 Contour Grid Soil Sampling 

Three ridges were detail sampled at 50 m intervals 
along 50 m topographic contour lines. The two ridges 
on the west side of the VAL claims are referred to as 
"VAL north ridge" and "VAL south ridge". The eastern 
ridge (northeast of VAL peak and VAL south ridge) is 
referred to as "skarn ridge". Map KL 79-63 shows 
geochemical values for all three grids; map KL 79-62 
is a geological overlay to facilitate interpretations. 
All grids cover the upper portions of the Seagull 
batholith below the VAL mafic-ultramafic pendant. 

6.2.1 VAL north ridge 

This grid follows up results of a 1978 side- 
hill soil line which gave tin values of 34 to 
92 pprn over nearly 1 km. 

The results from tin analyses of 219 soil 
samples on the grid vary from less than 15 pprn 
to 0.085%. Values greater than 250 pprn are 
scattered over the entire grid with the predic- 
table exception of the eastern end where pen- 
dant rocks overly granite. The paucity of 
high values on the extreme western end of the 
grid may suggest that mineralized structures 
do not continue into that area. The highest 
value (0.085%) is located on the very top of 
the ridge, as are several anomalously high 
values. The downslope train of values greater 
than 500 pprn below the 0.085% value may be 
either a mechanical effect by erosion of 
mineralized material above, or an indication 
of a north-south axis of mineralization. 

Samples from the western end of the grid were 
also analyzed for tungsten in order to follow- 
up on values of 18, 20 and 25 pprn tungsten 
from reaional soils taken in 1978. Several 
values between 25 and 30 pprn were obtained 
this year, along with one 85 pprn and an 
isolated 115 ppm. All anomalous values are 
downslope amongst rubble and were not examined 
further. 

6.2.2 . VAL south ridge 
Side-hill soil sample traverses were done on 
the north and south sides of this ridge in 
1978. The western end of the south side line 



gave tin results of 28, 32, 37, 52, 85 and 
190 ppm over 0.5 km; the north side line gave 
results averaging 43 ppm over 1.25 km. 

Tin values of 401 soil samples taken in 1979 
are predictably high over granite and low 
(usually less than 15 ppm) over pendant rocks. 
As in the VAL north ridge grid, values over 
250 pprn are common. The only notable 
patterns are (1) a central area within granite 
where values seldom approach 200 ppm and (2) the 
eastern end where several values greater than 
500 ppm and two values of 0.01% are located. 

Since tin mineralization is known to occur in 
the central portion of this grid, two points 
may be noted regarding the distribution of 
tin in soils. 

1. A soil sample taken less than 5 m from the 
vein at D-8-8-4a yielded only 40 ppm tin; 
samples on the contour line below were 
325 and 275 ppm; still lower, a value of 
525 ppm tin occurs. 

2. Four veins (possibly more) occur at the 
northern limit of mapping within this grid. 
Soils directly below these veins (to the 
north) carry very little tin, but the line 
of samples north and considerably east of 
these veins has values which increase 
dramatically downslope to a highly anomalous 
value of 700 ppm. 

Disregarding eastward displacement of the ano- 
malous line in the second example (no explana- 
tion will be attempted here), there appears 
to be a consistent downslope migration and 
accumulation of tin in soils. Both instances 
are excellent examples of mechanical liberation 
and transportation of cassiterite so that 
anomalous values are displaced downslope. 

A small area of samples within this grid were 
also analyzed for tungsten to follow-up on one 
sample from 1978 which ran 35 ppm. Only one 
value of 25 pprn was obtained this year; all 
others were under 10 ppm. The possiblity of 
significant tungsten mineralization here will 
not be considered further. 



6.2.3 Skarn ridge 

Results from 1978 side-hill traverses were 
encouraging enough to warrant detail follow-up 
in 1979. Tin values between 32 and 79 ppm 
were located around the ridge, and several 
tungsten values of 25 ppm were located on the 
south side of the ridge. 

A few values (out of 157 samples) around 300 
ppm tin are present on the 1979 grid, located 
over granitic rocks. Considering tin values 
obtained on the north and south ridges discussed 
above, values here are not considered suffi- 
ciently anomalous over a large enough area to 
warrant further examination. 

The 475 and 275 ppm tin values in the central 
area of the grid are located within a massive 
garnet skarn. 

Moderate to high tungsten values (up to 350 ppm) 
are spottily distributed in the area of skarn. 

7. MINERALIZATION (Map KL 79-62) 

Tin mineralization located to date on VAL and the northern 
portion of the SLOUCE claims is contained in east-west veins 
within the Seagull batholith. An exception is the occurrence 
of tin-rich garnets on Skarn ridge, from which a sample was 
determined to contain between 0.05 and 0.21% tin. As the tin 
in this sample is believed to be incorporated within the 
garnet crystal structure and is therefore not recoverable, 
and no tungsten mineralization was encountered, this 
occurrence will not be discussed further. 

7.1 VAL north ridge 

Veins here occupy closely-spaced east-west vertical 
fractures along the top of the ridge. Widths between 
diffuse vein boundaries vary from 1 to 30 cm, and sepa- 
ration between veins is commonly less than l m. The 
slightly heaved nature of outcrops along the ridge - 
and the discontinuous nature of the veins themselves - 
makes it difficult to trace specific veins along strike. 
XRF and assay values of single samples from each vein 
vary from less than 15 ppm to 1.83% tin (Table I; 
6459-6472A). Of the eight veins sampled in place, six 
have notable tin values. 



The complete mineralogy of these veins is not yet 
known; subsequent thin section studies will help 
determine their composition. Tourmaline and quartz 
are visible as major constituents, limonite is 
usually present, minor disseminated sulphides (pyrite 
and/or arsenopyrite) are visible in places, and finely 
disseminated cassiterite is believed to be present. 

The areal extent of this vein swarm is not known. 
Continuation northward is hampered by 300 m of verti- 
cal and near-vertical cliffs, although heavily 
gossaned and closely-fractured rocks are noticeable. 
Outcrop along the edge of the ridge is limited to 
a narrow strip which quickly gives way to heaved 
rubble and talus downslope, away from the cliffs. 

7.2 VAL south ridge 

Two types of vein occurrences are present on this 
ridge, an isolated, continuous vein and a swarm of 
discontinuous veins. 

7.2.1 Epic vein 

The Epic vein is located within quartz 
monzonite between pendants of ultramafic and 
sedimentary rocks (Figure 19a). Its width 
varies between 5 and 15 cm; it was traced 
for 70 m along strike and appears to extend 
beyond that distance. Vein boundaries are 
generally distinct. 

The three known cbnstituents are easily seen 
on Figure 19b to be quartz, green tourmaline(?) 
and cassiterite. The sample illustrated in 
Figure 19b is particularly coarse-grained, 
and it is in these coarser sections of the 
vein that the best values are found (up to 
7.10% tin; Map KL 79-62 and Table I). 
Portions of the vein are extremely fine- 
grained and appear to have minor limonite 
and sulphides as do veins in the swarms. 

Another tin-bearing vein (D-8-8-3) was located 
east of the Epic vein, but a detailed examina- 
tion of freshly-exposed rocks to the west, 
between the Epic vein and the small quart- 
zite pendant, did not reveal the presence of 
additional similar veins. Instead, a high 
density of miarolitic cavities and parallel 
quartz-tourmaline veins was encountered 



TABLE I: Analyses of rock  specimens and ch ip  samples c o l l e c t e d  i n  VAL and t h e  no r the rn  p o r t i o n  
of t h e  SLOUCE c la ims  dur ing  t h e  1979 f i e l d  season. 

Sample No. Locat ion(s )  ~ e s c r i p t i o n l  sn2 
XRF MIN-EN 

Seagul l  - green a l t e r a t i o n  zone 
M2 - whi te  q u a r t z i t e  
Seagul l  - pegmat i t ic  
M2 - g r a n i t i z e d ,  Q Z / T @  microveins 
Seagul l  - yellow ( i l l i t i c )  a l t e r a t i o n  zone 
Brock - dyke 
Seagul l  
Seagul l  - dyke 
Seagul l  
Seagul l  
Seagul l  
Seagul l  
Seagul l  
Seagul l  - a p l i t e  dyke 
Seagul l  
Vein - Q Z ,  T @ ,  CT 
Seagul l  - Q Z / T @  microveins & m i a r o l i t i c  c a v i t i e s  
Seagul l  - green a l t e r a t i o n  zone 
Seagul l  - Q Z / T @  m i a r o l i t i c  c a v i t i e s  
Vein - Q Z ,  T 0  
S e a g u l l -  PP2, Q Z / T @  m i a r o l i t i c  c a v i t i e s  
Seagul l  - PP3 
Seagul l  - PP3 
Skarn - GL 
Skarn - FU,AX, GA, CA, PX 
Skarn - Q Z ,  GA, CA 
Skarn - QX, GA, CA 
Skarn - GA only  
Skarn - MG, AC 
Seagul l  - PP5, Q Z / T @  m i a r o l i t i c  c a v i t i e s ,  T 0  

microveins 



Page 2 (Table I, cont. ) 

Sample No. Location(s) Description Sn 
XRF MIN-EN 

Seagull - EQ 
Seagull - EQ5 
Seagull 
Pyroxenite - disseminated P0 and CP 
Dyke - felsitic 
Seagull - EQ3 
Seagull - EQ3 
Skarn - PX, EP, CA 
Seagull - pegmatitic pod 
Seagull - PP2 
Seagull - yellow alteration zone 
Seagull - QZ/T@ alteration zone 
Seagull - EQ6 
Seagull - EQ6 
Seagull dyke - PP2, FU 
Seagull dyke - PP2, FU 
Seagull dyke - EQ3, FU 
Seagull - PP4 
Vein - T0, MN, AS, LI, HE 
Vein - T0, MN 
Vein - FU, LI, CL 
Vein - MN, LI, FU, CY, CP 
Seagull - pegmatitic, MN stained, M0 
Seagull - EQ3, CL(?) veins, QZ/T@ miarolitic 

cavities 
Vein - QZ, AS, T0; T0 microveins 
Vein - QZ, T0, CT 
Vein - QZ, T0, CT 
Vein - QZ, T0, CT 
QZ/T@ pod in Seagull w/FU 



Page 3 (Table I, con t . )  

Sample No. Locat ion(8)  Desc r ip t ion  Sn 
XRF MIN-EN 

QZ/T@ pod i n  Seagu l l  
Vein - QZ/T0 
Vein - T0 w/FU 
Vein - QZ, TO, FU 
Vein - QZ, T0 
M2 - brown T0 f r a c t u r e  f i l l i n g s  
M2 - brown T0 f r a c t u r e  f i l l i n g s  
Vein - QZ, T0, AS 
Vein - T0 
Vein - T0 w i t h  FU 
Seagu l l  - T0 microveins 
Seagu l l  - PP4 
Vein - QZIT0, i n  Seagu l l  
Vein - QZ/TQ, i n  Seagu l l  
V e i n  ; " " " ,, 
V e i n  - ' 1  " " 11 

V e i n  - ' 1  " " I, 

Vein - ,, ,, " 11 

V e i n  - " " " I, 

V e i n  - " " " 11 

Vein - I, 11 I, 0 ,  

Vein - " " , Seagul l  f r a c t u r e  zone 
Vein - " " 

11 11 ,, 
V e i n  - " " , I  11 ,I 

Vein - " ", i n  Seagul l  
Vein 
Vein 
Vein 
Vein - QZ, T0, CT 
Seagu l l  w i t h  4 l e n s i n g  v e i n s  
Vein 



Page 4 (Table I ,  cont . )  

Sample No. Locat ion(s )  Descr ip t ion  Sn 
XRF MIN-EN 

6479A D-8-13-l6a Seagu l l  - a l t e r a t i o n  zone around ve in-cut t ing  
f a u l t  

6480A D-8-13-17 Vein i n  Seagul l  
6481A D-8-13-17b QZ v e i n  i n  yellow a l t e r a t i o n  zone w/GL 

(64828) D-8-13-17a Vein - OZ/TB. AS . - . .  
Vein i n  Seagul l  
Vein i n  Seagul l  
Vein 
Vein 
Vein - AS 
Vein 
Yellow a l t e r a t i o n  zone 
Seagul l  - EQ2, a p l i t e  
Seagul l  - EQ3, a p l i t e  
Seagul l  - PP4 
Seagul l  - PP4 

The fol lowing ana lyses  a r e  from samples c o l l e c t e d  on t h e  SLOUCE (nor th  po r t ion )  claims:  

QZ/T@ pod i n  Seagul l  
Seagul l  - PP3 
Seagu l l  - PP3 

Seagul l  - EQ6 
Seagul l  - PP3 
Seagul l  - PP3 
Seagul l  
Vein - calcedony i n  Seagul l  
Seagul l  - PP3 
Seagul l  - EQ6, a l t e r a t i o n  zone, MN, CY 
Vein - calcedony 



Page 5 (Table I, cont . ) 

Sample No. Location(s) Description Sn 
XRF MIN-EN 

6306A D-7-18-96b Seagull - EQ6, green/yellow alteration zone 145 p 
63078 D-7-18-97 Seagull - EQ6 120 p 
6308A D-7-18-98a Seagull - EQ6, QZ/T@ miarolitic cavities 250 p 
63098 D-7-18-98b Seagull - PP3 120 p 
6310A D-7-18-99 QZ/T@ pod - 

'Abbreviations are defined in Geological Legend, Map KL 79-60. 

'211-1' indicates below detect ion level; "p" indicates value in ppm. 

3~loat 

*Chip sample. 



Figure 19. The Epic vein on VAL south ridge. 
(a) The vein is located midway between pendants 

within Seagull granite. 
(b) Sharp contacts and a long strike length dis- 

tinguish this vein from others in the vicinity. 



Figure 19 (cont. ) . 
(c) Brown cassiterite in a matrix of green 

tourmaline and white quartz is clearly 
visible in this coarse portion of the 
vein. An assay of 7.10% tin was obtained 
from a sample of this vein. 



(Figure 15a). These veins are normally 
barren, but one narrow (2 cm) vuggy vein with 
visible purple fluorite returned an assay of 
0.40% tin. 

7.2.2 Vein swarm 

Veins encountered on the small spur at 
D-8-13-13,14 are discontinuous along strike 
and dip. The three veins of station 13 
total about 12 cm in width across 4 m, but 
each one extends only about 1 m horizontally. 
The average of XRF and assay values from 
these veins is 1.72% tin. The vein at 
station 14 (Figure 20) is a 1.5 m vertical 
lens along a fracture. An assay of 9.95% 
tin was obtained from a sample of coarse- 
grained material with easily visible cassi- 
terite from the 20 cm wide portion of the lens. 

Hand specimens of these veins are similar in 
appearance to other veins described above. 
Within the coarse portion of the vein at 
station 14, tourmaline laths, quartz crystals 
and irregular patches of cassiterite commonly 
approach 1 cm dimensions. Station 13 veins 
are finer grained, and with the exception of 
quartz and the odd tourmaline lath, mineralogy 
is not easily discernible. Arsenopyrite is 
present in small amounts, and fine-grained 
areas are dark grey or green. 

Veins identical in outward appearance to 
those at station 13 are present to the 
southwest over a distance of about 150 m. A 
chip sample was taken at station 15 over a 
2 m zone across 4 lensing veins (Figure 21), 
and single hand specimens of several exposed 
veins and float material were collected and 
analyzed up to and including station 17. 
Tin values of these samples are exceptionally 
low, not exceeding 200 ppm by XRF. 

Physically, veins at and between stations 13 
through 17 appear to be fracture-controlled 
alterations which randomly thicken and thin 
to micro dimensions as fracture coatings. 
Vein boundaries are diffuse and irregular. 
Hosting batholithic rocks are generally 
medium-grained and slightly porphyritic, 
but a considerable proportion of very fine-. 



Figure 20. A high-grade pod-vein (D-8-13-14) in the vein swarm 
on VAL south ridge. Although similar to the Epic 
vein in content, vein boundaries are diffuse and 
width varies from a maximum of 20 cm to a hairline 
fracture-filling. Flage are located above and below 
(in shadow) the pod, about 2 m apart along the hosting 
fracture. An assay of 9.95% tin was obtained from a 
sample of this pod-vein. 



Figure 21. A portion of the vein swarm on VAL south ridge. 
Vertical east-west fractures often host vein 
material and/or sporadic dark alteration (D-8-13-15). 



grained equigranular varieties are present 
around stations 14 and 15. Low tin values 
and the diminishing presence of fine-grained 
granitic rocks to the south-west are the 
only distinctions which can be made at this 
point between mineralized and barren areas. 

Sampling of individual veins has proven to 
be difficult; the case of station 13 illus- 
trates the erratic nature of mineralization. 
Initial sampling of these veins returned 
low XRF values of 95 and 225 ppm for two of 
the three veins when single hand specimens 
were analyzed. Subsequent sampling, using 
many chips taken along each vein, returned 
assay values of 0.48% and 0.47% tin. 

The remainder of the August 13 traverse en- 
countered a high density of quartz-tourmaline 
miarolitic cavities and veins. No samples 
from this area contained greater than 175 
ppm tin. Veins associated with miarolitic 
cavities here appear to be more regular than 
mineralized veins along their strike. Widths 
between diffuse boundaries are generally 
consistent (1-10 cm), and veins are not 
always located along fractures (Figure 15b). 

CONCLUSIONS AND RECOMMENDATIONS 

8.1 VAL North Ridge 

Tin mineralization in veins has been located, but 
must be defined in areal extent by further prospect- 
ing along the ridge and below the precipitous north 
slope, in SIN cirque. Trenching along known veins 
on the ridge crest should also be done. 

8.2 VAL South Ridge 

8.2.1 Epic Vein 

The high grade and regularity of this vein 
suggest that it may be suitable for under- 
ground exploitation. However, systematic 
sampling along the vein to determine grade 
: consistency and delineation of the exposed 
strike length are prerequisites. 



8.2.2 Vein Swarm 

Detail grid mapping to define the areal 
extent of these veins is the first priority. 
Meticulous sampling of all the veins and 
trenching in areas of high vein density will 
enable average grade estimations to be made. 

8.3 VAL-SLOUCE Ridge 

High soil values at the southern end of the VAL 
south ridge grid are downslope from a highly 
gossanous zone of granite. Prospecting in this area 
and below the precipitous north-facing slope should 
be undertaken. 

8.4 Northeasternmost Ridge 

Relatively high soil values on the north (1978) and 
south (1979) sides of this ridge have not been 
examined further. Comparison to the north and south 
ridges suggests that prospecting for possible similar 
vein-type mineralization is necessary. 



APPENDIX I 

STATEMENT OF EXPENDITURES 

January 1 - December 31, 1979 

VAL (B)  , SIN & PONT (B)  CLAIMS, YT 

Casual Labour 

Travel  Expenses 

Camp Expenses 

Mapping, G r .  Surveys, Maps 

F r e i g h t ,  Hauling, Storage 

Assaying 

S a l a r i e s  - Regular 

S a l a r i e s  - Temporary 

Space Charges 

Equipment Rental  

S t a t i o n e r y  & Supplies  

Telephone 

Repairs  & M t c e  (exc l .  Auto) 

Auto Expenses 

Non C a p i t a l  Equip. Purchases 

Depreciat ion Expenses 

TOTAL $ 40 279.48 



APPENDIX 11 

Petrographic Reports 



G-78-8-69 Altered Pyroxenite 

o r i g i n a l  rock: pyroxene 100$ ? 

a l t e r a t i o n :  tremolite-epidote-opaque, b i o t i t e  
p r e sen t  composition l a t e  vein 

pyroxene 
t remol i t e  
epidote 
opaque 
b i o t i t e  
Mineral W 

muscovite or  t a l c  
epidote 
t remol i t e  
opaque 

Pyroxene forms a  coarse grained (1-3 mm) i r r e g u l a r  mosaic of 
equant t o  s l i g h t l y  pr ismat ic  gra ins .  They a r e  a l t e r e d  i n  p a r t  giving 
the  following tex tures r  
1) pervasive replacement by patchy t remol i t e  i n  op t i ca l  con t inu i ty  

i n  one g ra in ,  and by dusty t o  very f i n e  grained opaque. This has 
a f f ec t ed  most g ra ins  i n  the  sec t ion .  

2 )  more in tense  a l t e r a t i o n  has produced t h i n  t o  th ick  rims of tremo- 
l i t e  surrounding a corroded core of pyroxene. T h i s  has a f f ec t ed  
about hal f  t h e  pyroxene gra ins .  I n  some g ra in s  opaque is i n t e r -  
grown with t remol i ter  it has a fea thery  t ex tu re  somewhat s i m i l a r  
t o  t h a t  i n  E-78-7-29-55. 

The rock contains replacement patches of t remoli te-epidote-  
opaque up t o  a  few mm across .  Tremolite commonly i s  fea thery  and 
epidote forms very i r r e g u l a r  f i n e  t o  coarse gra ins .  

B i o t i t e  forms sca t t e r ed  g ra in s  from 0.1 t o  0.3 mm i n  s i z e ,  i n t e r -  
s t i t i a l  t o  pyroxene, and no t  necessa r i ly  r e l a t ed  t o  t remoli te-epidote 
a l t e r a t i o n .  I t  may be o r i g i n a l  i n t e r s t i t i a l  mater ia l  i n  the  pyroxenite. 

Mineral W forms sca t t e r ed  patches w i t h  t remoli te-epidote.  The 
mineral has the  following proper t i es :  moderate t o  high r e l i e f ,  medium 
greenish-brown color ,  very f i n e  g ra in  s i z e  (0.01-0.02 m m ) .  

The sample i s  cut  by a n  i r r e g u l a r  l a t e  vein  composed of a  mosaic 
of f i n e  grained muscovite o r  t a l c  with epidote and l e s s e r  opaque, and 
s ca t t e r ed  euhedral t r emol i t e  c r y s t a l s  up t o  1 rnm long. Optical  d i s t i nc -  
t i o n  of muscovite from t a l c  is not  poss ib le ,  and e i t h e r  mineral could 
e x i s t  with the  r e s t  of t h e  a l t e r a t i o n  assemblage. 



J-78-8-6-7F Hornblende-Biotite Quar tz  Monzonite 

p l a ~ i o c l a s e  30-35g 
p e r t h i t i c  K-feldspar 30 
quar tz  25-30 
hornblende 2- 3 
b i o t i t e  1- 2 
epidote 1- 2  
sphene 1 
c h l o r i t e ,  opaque minor 
c a l c i t e ,  z i rcon t r ace  

quartz-epidote veins  5 

Plagioclase,  p e r t h i t i c  K-feldspar, and quartz  form a  coarse grained 
patchy aggregate,  with monomineralic patches up t o  15 mm ac ross .  Plagio- 
c lase  is subhedral t o  euhedral,  and K-feldspar and quar tz  a r e  anhedral.  
Plagioclase i s  moderately a l t e r e d  t o  very f i n e  grained (0.01-0.03 mm) 
patches and f l a k e s  of s e r i c i t e ,  and i n  a  few gra ins  t o  dusty t o  f i n e  
prained epidote.  P e r t h i t e  cons i s t s  of 90$ K-feldspar and 10% plagio- 
c l a se ,  t h e  l a t t e r  a s  i r r e g u l a r  f i n e  patches i n  op t i ca l  cont inui ty  within 
each individual  p e r t h i t e  g r a in .  About hal f  the  quartz forms a f i n e r  
grained (0.1-0.2 mm) mosaic, in te rpre ted  a s  the  r e s u l t  of r e c r y s t a l l i z a -  
t i o n .  

Mafic minerals form i r r e g u l a r  f i n e r  grained c l u s t e r s  between f e l s i c  
g ra ins .  Hornblende i s  pleochroic from l i g h t  t o  medium green, except f o r  
a  few i so l a t ed  brown gra ins  up t o  0.5 mm i n  s i z e ;  the  l a t t e r  a r e  par t ly  
rimmed by epidote.  B i o t i t e  i s  pleochroic from pale t o  medium green. 
Sphene forms sca t t e r ed  g ra in s ,  commonly with hornblende. Chlor i t e  forms 
a  m i l d  a l t e r a t i o n  of a  few hornblende g ra in s ,  and occurs intergrown with 
f i n e  hornblende g ra in s  and sphene i n  a few mafic aggregates.  

Epidote i s  widespread a s  r i m s  on hornblende, i r r e g u l a r  a l t e r a t i o n  
patches i n  p lagioclase  and i n  some mafic c lu s t e r s ,  and i n  quar tz  veins.  

Opaque forms a  few gra ins  i n  hornblende, and one g r a i n  rimmed by 
epidote . 

Zircon forms one g r a i n  0.1 mm across .  
Ca l c i t e  forms i r r e g u l a r  g ra ins  (0.02 mm) with f i n e r  grained mosaic 

quar tz .  

The rock, espec ia l ly  p e r t h i t e  and plagioclase g ra in s ,  i s  cut by 
abundant narrow, f i n e  grained quartz  veins,  many containing t r a i n s  of 
epidote p a r a l l e l  t o  t h e i r  lengths and commonly i n  t h e  center  of the  
vein.  



G-78-8-5-2 Diorite-Gabbro 

plagioclase  
hornblende 
a p a t i t e  

( p a r t l y  a l t e r e d  

pa.tches.: epidote-plagioclase-opaque 10-155 
veins:  1) epidote 

2) amphibole 
5 
1 

t o  b i o t i t e ,  sphene, epidote)  

The o r i g i n a l  rock is a coarse grained aggregate of anhedral plagio- 
c l a se  and euhedral t o  subhedral hornblende, with sca t t e red  subhedral 
a p a t i t e .  

Plagioclase g ra in s  a r e  mainly 0.5 t o  1.5 mm i n  s i z e ,  and a r e  modera- 
t e l y  concentr ica l ly  zoned; composition grades from more c a l c i c  cores t o  
more sod ic  rims. Grains a r e  s l i g h t l y  t o  moderately a l t e r e d  t o  dusty t o  
f i n e  grained s e r i c i t e ,  minor b i o t i t e ,  and l o c a l  patches of epidote.  
Fine grained plagioclase  occurs along some coarse g ra in  borders. 

Hornblende forms elongated pr ismat ic  g r a in s  with wedge-shaped 
terminations on some. Grains a r e  pa r t l y  t o  completely a l t e r e d  t o  a n  
aggregate of biot i te-epidote-sphene,  with minor quartz .  Hornblende 
g ra in s  a r e  up t o  5 mm long, averaging 2 mm. B i o t i t e  a l t e r a t i o n  cons i s t s  
of randomly or iented  l a t h s  0.05-0.2 mm i n  length and a few very f i n e  
grained patches of anhedral  f l akes  intergrown with sphene. Epidote forms 
very f i n e  t o  coarse anhedral ,  commonly p o i k i l i t i c  patches. Sphene forms 
c l u s t e r s  of very f i n e  g ra in s  (0.01-0.02 m m ) .  I d e n t i f i c a t i o n  of sphene i s  
on t h e  bas i s  of high r e l i e f  and high bi ref r ingence .  

Apat i te  forms subhedral g ra ins  averaging 0.2-0.3 mm, with a few 
up t o  0.5 mm i n  s i z e .  They a r e  randomly sca t t e r ed  through the  rock. 

Patches of f i n e  t o  coarse grained epidote-plagioclase-opaque a r e  
s ca t t e r ed  through t h e  rock. Most patches a r e  1-2 mm i n  s i z e ,  with g ra in  
s i z e  0.1-0.3 mm. Plagioclase i n  patches i s  f r e sh ,  i n  con t ras t  t o  t h a t  
i n  t h e  rock. Opaque g ra in s  a r e  anhedral and commonly i n t e r s t i t i a l .  Some 
patches appear t o  be r e l a t ed  t o  t h e  amphibole vein. 

Chlor i t e  forms a few patches of f i n e  g ra ins  w i t h  hornblende. 
F luo r i t e  forms one i r r e g u l a r  replacement patch i n  plagioclase near 

t h e  amphibole vein.  
The sample is cut  bv a prominent s e t  of veins com~osed mainlv of " - 

epidote a s  iGregular ,  i n V p a r i  p o i k i l i t i c  g r a in s  0.2-0.3 mm i n  s i z e .  
Plagioclase i s  l o c a l l y  abundant; it is  f r e sh  a s  i n  the  replacement 
patches.  Probably t h e  veins  and replacement patches have the  same origin. 

A l a t e r  ve in  composed of amphibole cu t s  the  rock and the  e a r l i e r  
epidote vein.  ~mph ibo ie  i n  the  ve in  i s  s l i g h t l y  pleochroic from l i g h t  
yellow-green t o  medium b lu i sh  green, i n  con t ras t  t o  t h a t  i n  the  rock 
which has no bluish  pleochroism. A l i t t l e  amphibole w i t h  b lu i sh  green 
pleochroism occurs i n  the  rock near  the  vein,  and i s  associa ted  w i t h  
coarse grained epidote a s  i n  the  epidote-plagioclase patches. 

I n  hand sample hornblende c r y s t a l s  a r e  up t o  15 mm long. 



3078-9 Pegmatitic D io r i t e  

hornblende type 1 50-5574 
type 2 3- 5 

b i o t i t e  15-20 
~ l a a i o c l a s e  15-20 

. 

opaque 1- 2 
muscovite minor 

The rock cons i s t s  of pegmati t ic  hornblende and l e s s e r  b i o t i t e  
with i n t e r s t i t i a l  p lagioclase .  

Hornblende forms gra ins  averaging 3 t o  10 mm a c ros s  and up t o  
30 mm long; most g ra ins  show weak pleochroism from l i g h t  yellow-green 
t o  medium green, one elongate g r a i n  having bluish-green pleochroism. 
Scat tered  f i n e  grained b i o t i t e  inc lus ions  a r e  common. On g r a i n  borders 
is type 2 hornblende, very f i ne  t o  f i n e  grained intergrowths w i t h  
b lu i sh  green pleochroic colors .  Type 2 hornblende is a l s o  intergrown 
with a l t e r a t i o n  products of plagioclase.  

B i o t i t e  forms g ra in s  up t o  5 mm long; many coarse g ra in s  have 
abundant inc lus ions  of f i n e  grained b i o t i t e  a s  randomly orineted l a t h s .  
Pleochroism is s t rong  from pale orange-brown t o  dark orange brown and 
l o c a l l y  medium red brown. 

Plagioclase forms equant g r a in s  up t o  5 mm ac ross  i n t e r s t i t i a l  t o  
hornblende. Much plagioclase  is p a r t l y  r ec rys t a l l i z ed  and a l t e r e d  t o  
a very f i n e  grained aggregate of epidote,  plagioclase.  s e r i c i t e ,  and 
type 2 hornblende. 

Apati te  forms subhedral t o  euhedral g ra ins  up t o  2 mm long, and 
patches of subhedral t o  anhedral g ra ins  0.2-0.5 mm i n  s i z e .  

Opaque occurs with b i o t i t e  a s  f i n e  grained granular  aggregates 
(0.01-0.03 m m ) .  Some aggregates have a p o i k i l i t i c  appearance. 

Muscovite forms a few equant gra ins  0.2 mm ac ross ,  possibly 
pseudomorphing another  mineral. 



VA L - Olivine Pyroxenite w i t h  B i o t i t e  groundmass 

pyroxene 45-50% 
o l iv ine  2 0 
b i o t i t e  2 0 
hornblende 10-15 
opaque 3- 5 
l imonite  1 
a p a t i t e  minor 
epidote minor 
t remol i t e  ve in  

The rock i s  medium t o  coarse grained,  w i t h  cumulus(?) o l iv ine  and 
pyroxene, and intercumulus b i o t i t e .  

Olivine forms rounded anhedral g ra ins  mainly 0.5 t o  2 mm i n  s i z e .  
A few c l u s t e r s  of f i n e r  g ra ins  0.2-0.5 mm i n  s i z e  occur. Grains a r e  
f r e sh ,  with i r r e g u l a r  f r ac tu re s .  

Pyroxene forms a n  anhedral  aggregate of g ra ins  from 0.3 t o  2 mm 
i n  s i z e .  They may represent  cumulus g ra ins  w i t h  adcumulus overgrowths. 
Most g r a in s  a r e  p a r t l y  replaced by l i g h t  brown hornblende; replacement 
i s  a s  f i n e  grained,  very i r r e g u l a r  patches,  which i n  a s i ng l e  pyroxene 
g r a i n  commonly a r e  i n  op t i ca l  cont inui ty .  Minor b i o t i t e  a l s o  occurs i n  
pyroxene. Most pyroxene gra ins  contain abundant very f i n e  grained 
opaque (0.01-0.03 m m ) .  

B i o t i t e  forms i n t e r s t i t i a l  i r r e g u l a r  g r a in s  and aggregates up t o  
0.5 mm i n  s i z e .  Pleochroism i s  pale straw t o  medium reddish brown. 

Opaque forms i n t e r s t i t i a l  gra ins  with b i o t i t e  up t o  0.3 mm ac ross ,  
and a s  f i n e  g ra in s  i n  pyroxene a s  described above. 

Limonite forms i n t e r s t i t i a l  v e i n l e t s  and patches. 
Apati te  forms a few subhedral g ra ins  up t o  0.3 mm i n  s i ze .  
Epidote forms minor patches w i t h  hornblende. 
The rock i s  cut  near  one end by a vein  o r  a l t e r a t i o n  patch of 

f ib rous  t remol i te i  it is co lo r l e s s  and contains very l i t t l e  opaque. 
Grain s i z e  ranges from 0.02 t o  1 mm, w i t h  f i n e r  gra ins  i n  f e l t y  patches 
and coarser  g r a in s  i n  subpara l l e l  growths. Olivine g ra in s  along t h e  
vein  a r e  s t rong ly  f rac tu red ,  with abundant opaque and l imonite  g ra ins  
along t h e  f r ac tu re s .  



G-78-8-5-21 Q u a r t z  Monzonite 

K-feldspar  p e r t h i t e  4 5 5 0 %  
q u a r t z  25-30 
p l a g i o c l a s e  15-20 ( r ep l aced  by k a o l i n i t e , q u a r t z ,  s e r i c i t e )  
b i o t i t e  5  
muscovite 0 .2  
z i r c o n  t r a c e  
v e i n s  
q u a r t z ,  k a o l i n i t e ,  Ti-oxide,  l i m o n i t e  

The rock i s  coa r se  g ra ined  with  very  v a r i a b l e  g r a i n  s i z e .  
K-fe ldspar  p e r t h i t e  g r a i n s  a r e  up t o  5 mm i n  s i z e ,  equant ,  and 

a n h e d r a l  i n  shape.  They c o n t a i n  0-205 exsolved p l a g i o c l a s e ,  some a s  
t i n y  l e n s e s  b u t  most as coarse  i r r e g u l a r  pa tches .  Dusty a l t e r a t i o n  
is abundant.  

Q u a r t z  forms rounded t o  i r r e g u l a r  i n t e r s t i t i a l  g r a i n s  up t o  6 mm 
a c r o s s ,  b u t  mainly 0.5-2.5 mm. 

P l a g i o c l a s e  forms subhedra l  t o  i r r e g u l a r  g r a i n s  1-2 mm i n  s i z e .  
A few g r a i n s  a r e  s l i g h t l y  a l t e r e d ,  b u t  most a r e  s t r o n g l y  t o  completely 
a l t e r e d  t o  f i n e  g r a i n e d  a g g r e g a t e s  of k a o l i n i t e ,  k a o l i n i t e - q u a r t z ,  o r  
q u a r t z . . S e r i c i t e  forms patchy a l t e r a t i o n  i n  some g r a i n s ,  e s p e c i a l l y  
i n  t h e i r  co re s .  Some g r a i n s  have a t h i n  r i m  of u n a l t e r e d  a l b i t i c  p lag io-  
c l a s e  sur rounding  a s t r o n g l y  t o  completely a l t e r e d  co re .  One f a i r l y  
f r e s h  g r a i n  shows s l i g h t  c o n c e n t r i c  zona t ion ,  wi th  a core  of An1 and 
a  r i m  of Anlo (Michel-Levy method). P l a g i o c l a s e  i n  p e r t h i t e  is a 2 t e r e d  
t o  q u a r t z - k a o l i n i t e  i n t e rg rowths .  One a l t e r e d  g r a i n  c o n t a i n s  e longa te  
p r i s m a t i c  g r a i n s  of anunknown mineral :  g r a i n s  a r e  up t o  0 .1  mm long  and 
have t h e  fo l lowing  p r o p e r t i e s :  moderate r e l i e f ,  p a l e  green-yellow co lo r ,  
low b i r e f r i n g e n c e .  p a r a l l e l  e x t i n c t i o n ,  l e n g t h  slow. The minera l  i s  
similar t o  a p a t i t e  b u t  wi th  lower r e l i e f .  

B i o t i t e  g r a i n s  a r e  up t o  2  mm a c r o s s ,  w i th  pleochroism from pa le  
s t r a w  t o  medium brown. Some a r e  a l t e r e d  t o  muscovite and dus ty  Ti-oxide. 

Muscovite forms g r a i n s  wi th  b i o t i t e  and as a l t e r a t i o n  of b i o t i t e ,  
and a  few s c a t t e r e d  g r a i n s  i n  f e l d s p a r s .  

Z i r con  forms g r a i n s  abou t  0 .05 mm i n  s i z e :  i n  K-feldspar  t h e y  a r e  
euhedra l  whi le  i n  b i o t i t e  t hey  a r e  anhedra l  wi th  s t r o n g l y  p l eoch ro i c  
h a l o s .  

The major v e i n s  a r e  d i s t r i b u t e d  as i n  t h e  s k e t c h  below. Re la t ive  
a g e s  of v e i n s  a r e  n o t  known, bu t  a l l  appea r  t o  have formed a l o n g  t h e  
same major f r a c t u r e  zone. 

Vein 1. (wh i t e  i n  s t a i n e d  b lock)  mainly k a o l i n i t e  (0.005-0.02 mm) with 
s c a t t e r e d  t o  abundant  in te rgrown q u a r t z  g r a i n s  from 0.03 t o  0.2 mm 
i n  s i z e .  O u t l i n e s  of q u a r t z  a r e  very  ragged and i r r e g u l a r  because 
t h e  g r a i n s  a r e  in te rgrown w i t h  k a o l i n i t e .  Dusty hematite-opaque 
forms pa t ches  mainly from 0.005 t o  0 .05  mm i n  s i z e ,  w i t h  a  few up 
t o  0 .2  m ,  a c r o s s .  

Vein 2. q u a r t z  wi th  l e s s e r  k a o l i n i t e ,  v a r i a b l e  g r a i n  s i z e ,  commonly 
f i n e r  on g r a i n  bo rde r s  (0.002-0.005 mm)  and c o a r s e r  i n  c e n t e r s  
(up  t o  0 .05 m m ) .  

Vein 3 .  l a t e  v e i n l e t  wi th  dus ty  hema t i t e ,  much l e s s  prominent i n  t h i n  
s e c t i o n  t h a n  i n  t h e  s t a i n e d  block.  



3075-77 (4314) Quartz Monzonite cut by Kaol in i te  Breccia Vein 

rock (coarse ly  banded) - vein  - 
quar tz  35-40% kao l in i t e  60-655 
K-feldspar p e r t h i t e  40% coarse rock fragments 15-20 
plagioclase  2 0% f ine  mineral fragments 15-20 
b i o t i t e  2- 3 quartz  patches 2- 3 
f l u o r i t e  minor 
z i rcon,  Ti-oxide minor 
a p a t i t e ,  muscovitetrace 
tourmaline t r a c e  

The rock is coarse t o  very coarse grained; minerals show a wide 
v a r i a t i o n  i n  abundance between crudely banded zones, a s  is apparent 
i n  the  s ta ined  block. 

Quar tz  forms rounded t o  i r r e g u l a r  coarse gra ins  up t o  5 mm across ,  
commonly with undulatory ex t inc t ion .  Some f i n e  grained quartz  occurs 
i n t e r s t i t i a l l y ,  possibly a s  a n  a l t e r a t i o n  of plagioclase.  

K-feldspar p e r t h i t e  forms i r r e g u l a r  g ra ins  up t o  10 mm i n  s i ze .  
Most contain 10-30% exsolut ion plagioclase  a s  i r r e g u l a r  l enses  and 
patches; these  have been s t rongly  t o  completely a l t e r e d  t o  f i n e  grained 
aggregates of quar tz  and l e s s e r  kao l in i t e .  

P lagioclase  forms i r r e g u l a r  gra ins  from 0.5 t o  2 mm i n  size8 they 
a r e  completely a l t e r e d  t o  k a o l i n i t e  with l e s s e r  quar tz ,  and l o c a l l y  
abundant s e r i c i t e  f l akes  and f l u o r i t e  patches. 

B i o t i t e  forms sca t t e r ed  g ra ins  1-3 mm i n  s i z e ,  and i s  concentrated 
i n  one rounded patch 7 mm across .  Pleochroism is very s t rong  from pale 
straw t o  b r igh t  red brown. Accessory minerals a r e  assoc ia ted  with 
b i o t i t e ,  with z i rcon and Ti-oxide espec ia l ly  abundant i n  the  rounded 
c l u s t e r  of b i o t i t e  gra ins .  Grain s i z e  ranges from 0.05 t o  0.15 mm f o r  
accessory minerals. 

Zircon a l s o  occurs a s  anhedral  g r a in s  i n  quartz .  Muscovite and 
tourmaline form one g ra in  each wi th in  a coarse quartz  gra in .  

The main ve in  s e t  cons i s t s  of extremely f i n e  grained k a o l i n i t e  
containing abundant patches of wall  rock. Coarser patches up t o  3 mm 
i n  s i z e  a r e  mainly rounded and polymineralic. Finer  patches a r e  mainly 
monomineralic; b i o t i t e  g r a in s  a r e  rounded while quar tz  forms angular  
shards .  One tourmaline g r a i n  0.05 mm long is present;  pleochroism is 
s t rong  from pale yellow t o  medium yellowish green. 

A few quar tz  v e i n l e t s  cut  t h e  rock; they appear t o  be of the  same 
age a s  the  quar tz-kaol in i te  a l t e r a t i o n  of plagioclase.  



Greisen 

p lag i  oclase 35-405 
quar tz  25-30 
K-feldspar 25-30 
b i o t i t e  2- 3 

a l t e r a t i o n  

quar tz  55-60% 
tourmaline 25-30 

muscovite minor f l u o r i t e  5- 7 
f l u o r i t e  1 
l imonite ,hemati te  minor 
z i rcon t r a c e  

fe ldspars  10-15 

The rock i s  a f i n e  t o  medium grained granodiori te-quartz  monzonite, 
Plagioclase is f resh ;  g r a in s  a r e  anhedral t o  subhedral pr ismat ic  

with g r a i n  s i z e  0 .3  t o  1 mm. Composition i s  An8 by the  Michel-Levy 
method. 

Quar tz  g r a in s  a r e  mainly 0;5 t o  1 mm i n  s i z e  and a r e  i n t e r s t i t i a l  
t o  p lagioclase .  

K-feldspar forms i r r e g u l a r  g r a in s  mainly about 0.3 mm i n  s i z e ,  and 
is i n t e r s t i t i a l  t o  p lagioclase  and quartz .  I t  contains sca t t e red  f i ne  
grained f l u o r i t e  patches.  Dusty semi-opaque t o  opaque a l t e r a t i o n  occurs 
i n  many g ra in s ,  and is  most in tense  along g r a i n  borders. Minor plagio- 
c lase  i n  K-feldspar may be of exsolut ion o r ig in .  

B i o t i t e  forms ragged gra ins  up t o  0.3 mm i n  s i z e ,  with pleochroism 
from pale straw t o  medium reddish brown. I t  contains minor z i rcon 
g ra in s  up t o  0.05 mm i n  s i z e  with weakly developed pleochroic halos.  
Muscovite forms a few g ra in s  with b i o t i t e ,  and may be a n  a l t e r a t i o n  of 
b i o t i t e .  

F luo r i t e  forms sca t t e r ed  patches mainly 0.1-0.3 mm i n  s i z e  w i t h  
one 1 mm ac ross ;  these  a r e  i n t e r s t i t i a l  t o  o r  along g r a i n  borders of 
p lagioclase  and quar tz .  

Limonite and hematite form sca t t e r ed  small patches mainly 0.03 mm 
i n  s i z e .  

Zircon forms sca t t e r ed  anhedral g ra ins  i n  b i o t i t e  and subhedral 
g r a in s  i n  quar tz  and fe ldspars .  

One g ra in  of a very high r e l i e f  mineral i s  present .  The mineral 
is semiopaque, and the  in te r fe rence  color  i s  masked by the  dark grey 
mineral color .  The g r a i n  is subhedral and 0.3 mm across .  

The a l t e r a t i o n  is  gradat ional .  The first s tage  is replacement of 
the  fe ldspar  g r a in s  a long t h e i r  borders by s k e l e t a l  tourmaline, w i t h  
weak t o  moderate pleochroism and two main color  zones - l i g h t  t o  medium 
brown, and pa le  t o  l i g h t  b lu i sh  green. During more in tense  replacement 
fe ldspars  a r e  more completely replaced and f l u o r i t e  i s  abundant; tour- 
maline forms coarser  g r a in s  w i t h  some s k e l e t a l  zones surrounding feld-  
spars .  S t i l l  more in tense  replacement produces a rock consis t ing  mainly 
of medium t o  coarse quar tz  and tourmaline, with minor f l u o r i t e  and 
r e l i c  fe ldspars .  Zircon is preserved through the  a l t e r a t i o n .  

The rock is cut  by two narrow f r a c t u r e - f i l l i n g  v e i n l e t s  of kaoli-  
n i t e  of g r a i n  s i z e  0.01-0.02 mmt these  cut  the  tourmaline-f luori te  
a l t e r a t i o n  assemblage a s  well  a s  the  rock. 

The sample i s  s i m i l a r  t o  S-7-29-20, but contains K-feldspar. 



G-78-8-10-9 Gabbro-Diorite 

p lagioclase  
pyroxene 
amphkbole 
b i o t i t e  
quar tz  
a p a t i t e  
K-feldspar 
z i rcon  
tourmaline 
opaque 
c h l o r i t e  

t r a c e  
t r a c e  
minor 
minor 

Plagioclase  forms aggregates of s l i g h t l y  elongated pr ismat ic  
g r a in s  with a s l i g h t l y  preferred  o r ien ta t ion .  Grain s i z e  i s  mainly 
0.3 t o  1 mm. Composition is An49 from combined Carlsbad-albi te  twin 
method. Plagioclase i s  f r e sh .  

Pyroxene forms euhedral t o  subhedral g ra ins ,  mainly 0.7 t o  1 mm 
ac ros s ,  with a few megacrysts up t o  3.5 mm long. Many a r e  zoned with 
zonation indicated  by s l i g h t  changes i n  ex t inc t i on  angles  and inclu-  
s ions .  The l a r g e s t  g r a i n  shows prominent concentr ic  zones, i s  simply 
twinned, and contains l a t t i c e s  of r u t i l e ?  needles along cleavage planes. 
Pyroxene is p a r t l y  a l t e r e d  t o  amphibole. A l t e r a t i on  cons i s t s  of per- 
vasive replacement o r  r i m s  of amphibole on pyroxene. 

Amphibole i s  probably hornblende. I t  i s  s l i g h t l y  pleochroic from 
l i g h t  yellow green t o  l i g h t  b lu i sh  green. I t  forms ragged pseudomorphs 
and p a r t i a l  replacements a f t e r  pyroxene. Locally hornblende is a l t e r e d  
t o  b i o t i t e .  Several  patches up t o  1 mm ac ross  cons i s t  mainly of f i n e  
grained f i b rous  t o  mosaic amphibole, possibly a c t i n o l i t e .  

B i o t i t e  occurs i n  c l u s t e r s  of l a t h s  0.1 t o  0.3 mm long i n  random 
o r i en t a t i on .  Two types  a r e  present ,  one with moderate pleochroism from 
pale  t o  medium reddish brown, and the  o ther  with weak pleochroism and 
f a i n t e r  colors .  Both co lors  occur i n  the  same mineral g r a in ,  suggesting 
some type of compositional zonation. 

Quar tz  forms anhedral  i n t e r s t i t i a l  g r a in s  averaging 0.5 mm i n  s ize .  
K-feldspar forms a few i n t e r s t i t i a l  g r a in s  with quar tz .  
Apa t i t e  forms subhedral t o  euhedral g r a in s  from 0.05 t o  0.08 mm. 
Zircon forms a few g ra in s  from 0.05 t o  0.1 mm i n  s i z e ;  some a r e  

subhedral and o thers  anhedral.  
Tourmaline forms one g r a i n  0.08 mm across:  it i s  i r r e g u l a r  i n  

shape and s t rong ly  pleochroic from pale yellow-green t o  dark f o r e s t  
green. 

Opaque forms sca t t e r ed  rounded t o  i r r e g u l a r  g r a in s  from 0.05 t o  
0 . 1  mm across .  

Chlor i t e  occurs i n  one patch intergrown with b i o t i t e ,  and possibly 
i s  a replacement of b i o t i t e .  
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CnlYlCAL REPARCH AND AHhLISIS 

WIRACT LABOPATORIES 

AUG - 2 1979 

1801 pmwsr=a -*nv*. mt~sassrua~.  OW. L.W t r y  

TIUIHON~.  lvla a26.1541 
TELEX P . S e O 1 1 5  

CERTIFICATE OF ANALYSIS 

SAMPLEIS1 FROM DU Pont of Canada Exploration Ltd. .  
su i t e  102. 
1550 Albernl Street ,  Attn. M s .  G .  Dltson 
Vancouver, B.C. 
V6C lA5 Inv.  I11249 

Let. May 11179 
SAMPLEIS1 OF 

WHOLE-ROCK ANALYSIS IN % 

Sample No. S i02  A1203 Fez03 CaO MgO N q O  KZO T i 0 2  MnO PZ05 LO1 Total _ _ _  - - - - - - - - - 
B 68.57 11.70 8.70 0.09 0.01 1.31 7.00 0.14 0.33 0.02 1.60 99.47 
DU3WIB1 74.00 12.02 1.30 0.39 0.00 3.16 5.11 0.09 0.01 0.01 0.71 96.80 
DU 3W0151 83.78 8.30 0.58 0.02 0.00 2.54 3.03 0.08 0.00 0.00 0.51 98.84 
E-78-7-31-62 76.28 11.78 1.11 0.18 0.04 3.10 5.63 0.10 0.01 0.01 0.36 98.60 
E-78-8-3-79 70.90 15.28 0.81 1.35 0.10 5.73 3.07 0.08 0.01 0.02 0.40 97.75 
E-78-8-4-90 73.85 11.94 1.69 0.45 0.00 3.33 5.14 0.14 0.01 0.01 0.38 96.94 
r18-8-8-101 73.79 12.37 1.88 0.75 0.15 3.05 5.17 0.23 0.02 0.05 0.40 97.86 . 8-8-10-118 68.07 15.53 5 2  1.79. 0.41 5.73 3.87 0.19 0.04 0.07 0.47 97.69 
C-78-7-29-13 73.73 12.03 0.34 0.15 0.00 4.75 3.98 0.05 0.00 0.01 0.18 95.22 
C-78-7-29-14 13.99 11.87 1.21 0.52 0.00 3.25 5.05 0.07 0.01 0.04 0.44 96.45 
G-78-8-5-3 42.44 11.80 16.06 12.28 11.14 1.77 1.02 1.59 0.21 0.50 0.84 99.65 
C-78-8-5-6 48.22 9.60 12.50 12.20 11.82 1.45 2.05 1.10 0.21 0.26 1,03100.4 
C-78-8-5-9 43.04 2.36 13.47 8.92 28.16 0.25 0.23 0.19 0.22 0.06 1.54 98.44 
C-78-8-5-11 75.34 12.16 1.63 0.50 0.20 3.34 4.95 0.11 0.01 0.04 0.47 98.75 
C-78-8-10-11 56.40 15.78 8.93 7.09 4.36 2.50 3.17 0.83 0.16 0.30 0.36 99.88 
5-78-7-22-4 55.29 14.55 8.27 6.93 5.39 4 . 6  2.22 0.70 0.11 0.36 1.04 99.47 
J-78-7-22-10 47.62 10.19 8.66 12.78 14.77 1 7 3  1.91 0.43 0.15 0.25 1.09 99.58 
1-78-7-26-5 74.64 12.92 1.81 0.07 0.03 2.73 6.35 0.07 0.01 0.03 0.82 99.48 ' 
5-78-7-29-8 77.37 12.90 0.90 0.09 0.14 1 1 7  5.25 0.01 0.08 0.03 2.21 100.1 
5-78-8-5-2 71.32 13.95 1.32 0.90 0.24 3.82 4.60 0.19 0.04 0.06 0.90 97.34 
J-78-8-5-11 71.19 14.22 1.44 0.86 0.06 3.89 4.96 0.17 0.05 0.04 1.45 98.33 
5-78-8-6-3 70.28 15.31 2.10 1.96 0.36 3.74 5.29 0.22 0.06 0.07 0.56 99.95 
J-78-8-6-7F 72.70 13.58 1.79 1.28 0.19 3.85 4 7  0.19 0.07 0.06 0.55 98.99 
S-7-25-2(CR) 72.60 13.10 2.04 0.65 0.15 2.61 5.70 0.28 0.02 0.15 0.40 97.70 
5-7-29-19 70.68 15.69 0.79 1.48 , 0.32 6.03 3.04 0.09 0.01 0.03 0.45 98.61 
S-7-29-20 75.53 11.50 0.52 2.55 0.00 6.09 0.26 0.01 0.00 0.02 1.31 97.79 
5-7-29-21 74.46 12.36 1.20 0.24 0 00 4.44 4.84 0.05 0.00 0.01 0.33 97.93 
5-7-31-7 74.27 12.11 1.53 0.06 0.04 3.17 5.65 0.10 0.01 0.01 0.31 97.26 
SC 77.26.10.96 1.25 0.36 0.01 3.33 4.44 0.11 0.01 0.01 0.31 98.05 
SLOUCE 74.54 11.93 1.43 0.57 0.00 3.45 5.49 0.08 0.01 '0 .01 0.44 97.95 
V H  74.44 12.70 1.66 0.28 0.01 3.28 6.58 0.09 0.01 0.01 0.35 99.41 

:amp,.. . Pd* m d  R.hsl.diX"M4 .IW two rnonlnl 

Ju ly  30. 1979 SIGNED DATE 

Copy to:- Ms. C .  Ditson. Du Pont of Canada Erploratlon Ltd.,  General Delivery. 
Swift Rlver ,  YT. YOA 1AO 
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CERTIFICATE OF ANALYSIS 

SAMPLUS) FROM Du Pout of Canada Exploration U d .  

Attn. Me. G. Ditaon 

MINOR ELEMENTS IN PPM 

C 1  pb % - 8. Sq - 
216 14 57 200 300 100 
129 <z 32 <loo 30 <5 
146 <2 67 <I00 50 20 
I70  <2 25 <I00 20 <5 
115 2 21 1000 3000 <5 
149 2 30 <I00 20 5 
179 ~2 22 <LOO 300 c5 
121 10 19 3000 3000 10 
130 2 18 <I00 20 100 
190 <2 34 <I00 10 c5 
403 340 32 500 300 10 
830 241 195 300 300 50 

2510 84 29 ZOO 10 5 
155 2 20 <I00 < l o  <5 
165 172 46 500 500 30 
235 130 29 700 1000 5 

LO10 152 71 500 700 10 
156 12 32 <I00 LO <5 

58 <2 21 <I00 50 5 
133 2 18 200 1000 5 



. CHEUICU RESEAnCH AND ANALYSIS 

INTRACT LABORATORIES 

TECHNICAL SERVICE LABORATORIES 
01"1.10* 0' I Y I O I N L "  I I U * t U L  t*rrl,",Il' L.",,rD 

tam rmrcrmn DIIYI. M ~ S O S S A Y ~ A .  DNT. L ~ V  ,,.. 
IELEPHONT ,416, 611 .I544 

lELEX W - 960215 

CERTIFICATE OF ANALYSIS 

SAMPLEIS1 FROM Du Pont of Canada Exploration Ltd. 
REPORT No. 

Attn. Ms. G. D b m n  T - 134 

SAMPLE151 OF ROCK 

I 
MINOR ELEMENTS IN PPM ICont'd) 

R b . C r 4 1 _  9 %  - - BasSnG+ 
5-78-8-5-11 210 112 2 18 300 1000 c5 c2  150 cl 
3-78-8-6-3 120 100 14 18 600 4000 c5 c2  ZOO c l  
J-78-8-6-7F 210 119 12 20 500 1000 c5 cZ 150 <1 
S-7,-25-2 (GR) 280 145 4 21 <lo0 700 <5 <2 150 ~1 

7-29-19 CEO 105 t 2  13 3000 4000 10 <2 50 c l  
.,-7-29-20 <80 122 <2 11 1500 150 30 6 150 4 
S-7-29-21 500 152 c2 3 1 < 1 0 0  50 <5 c2  ZOO c1 
5-7-31-7 510 111 c2 17 d o 0  20 c5  c2  150 c l  
SG 320 161 c2 29 c100 50 <5 c2 50 <I 
SLOUCE 500 172 c2 23 clOO c10 c5  c2  150 t l  
VH 550 158 <2 31 <lo0 C10 <5 <2 LOO <1 

NOTE: Lithium could not be m d p e d .  Howover th i l  element was not detested with 
the spectrograph. 
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SPECIFIC PROSPECT - VH CLAIMS (335-14) 
1. LOCATION AND ACCESS 

The VH claims are located on the west central portion of 
the Seagull batholith, 19 km northwest of Swift River, 
Yukon. The claims are on claim sheet 105-B-3, centered 
approximately at 60°04'N and 131°28'W. 

Access is only possible via helicopter from Swift River at 
present. The road access to the old Logjam Creek property 
passes within 5 km of the southwest end of the VH claims. 

2. PHYSIOGRAPHY AND VEGETATION (Map KL 79-65) 

The alpine area consists of a NW trending ridge located 
between two unnamed rivers: one (Dorsey Creek) flowing 
northwest into Dorsey Lake and the other (Midnight Creek) 
flowing west-northwest into the southern end of Cabin Lake. 
Two parallel aretes on the central and northern claims, 
with north facing cirques, trend and run off the claim 
group to the northeast. The northern faces of the aretes 
and cirque walls are sheer; however, the talus slopes and 
the gentle south facing (talus covered) side of the moun- 
tain can be traversed. 

3. CLAIMS 

The VH group consists of the following claims: 

Claim Name Record Numbers Date of Expiry 

VH- 1- 2 8 
VH-29-34 
VH-35-66 

All the claims are recorded in the Watson Lake MD, Yukon in 
the name of Du Pont of Canada Exploration Limited. 

4. HISTORY 

The original VH claims (VH 1-28) were located to cover the . 
headwaters of two creeks that ran anomalous in tungsten. 
After these claims were located the DC syndicate located 
the MW claims southwest of the VH claims. In 1979, the 
new VH claims (VH 29-66) were located for protection between 
these above two groups covering the contact area of the 
Seagull batholith. 

There is no record of work done in the area of the VH claims, 
nor were any old posts located. The streams draining the 
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area have been sampled several times as flags of various 
ages and colours were noted in the main drainage to the 
north. 

5. PROPERTY EVALUATION 

5.1 Preliminary 

The VH claims were initially visited between June 13- 
19, 1979 during which time only selected areas could 
be prospected due to the still heavy snow cover. 
More detailed prospecting was carried out August 6-10, 
1979 and September 10, 1979. 

5.2 Geology (Map KL 79-64) 

The predominant rock type outcropping in all but the 
extreme southwestern portion of the original VH claims 
(VH 1-29) is "Seagull or Hake phase" of the Seagull 
batholith. This portion of the Dorsey Range potassic 
quartz monzonite to granite has roof pegmatite zones, 
minortourmalinegreisens and no visible sub-phases of 
the "DU" type of intrusives. Portions of the gossan- 
ous areas (in sheared zones) have the weathered 
chroma of the "DUN type intrusive and may represent 
fluid discharge from a buried subphase. 

The southern and southeastern portions of the claim 
group are not mapped in detail as they are sheer 
cliffs of sediments of the Sylvester Group. These 
Sylvester group sediments are an extension of the 
bedding attitude as located on the northwest side of 
the SLOUCE group (strike NW dip W to SW). The princi- 
pal units are white weathering arenites to cherts and 
limestone capped by volcano-wackes with minor inter- 
calated sandy limestones in all units. The main lime 
unit is the "thick" lime as at the PONT(B), DB and 
SLOUCE groups. This unit is rich in arenite and 
forms the thickest skarn members. 

Only one area of skarn was located on the VH group. 
It is in the saddle of the northeast trending ridge 
at the western end of the claims. It consists mainly 
of andradite garnet, wollastonite, diopside and 
calcite with minor scheelite, chalcopyrite and magne- 
tite. Exposure is extremely poor being mainly covered 
by skarn talus. 



5.3 Geochemistry (Map KL 79-66) 

In total, 145 soil and 26 stream pan samples were 
taken, covering the sidehills and watershed of the 
new VH claims. Samples were analyzed for tin by XRF 
and tungsten by MIN-EN Labs. One major tungsten 
anomaly occurs at the contact of the Seagull batholith 
and Sylvester sediments. 

Minor tin anomalies are located in the northwestern 
and southwest portion of the map. Neither zone has 
been prospected for tin mineralization but both are 
in areas of Sylvester sediments above but near the 
contact with granite of the Seagull batholith. 

5.4 No -- in situ exposure of tungsten mineralization has 
been located on the mapped portion of the claim group; 
however, several samples of talus scheelite have been 
found below the skarned area in the western portion of 
the claims, only one of which proved to be anomalous: 

Tag No. W - Description 

7108 3250 ppm Skarn 

6. CONCLUSIONS AND RECOMMENDATIONS 

Initial work indicates the presence of a skarned area along 
the contact of the Seagull batholith with the Sylvester 
Group Sediments. This skarn should be trenched to expose 
the actual size and position and to assess its potential 
for economic mineralization. 

The "old' VH claims apparently have no potential for minera- 
lization, therefore the following claims should be dropped: 

VH- 2 YA34080 

The remaining "old" VH claims should be kept for protection 
around the skarn zone until the point when its economic 
potential has been assessed. 

Further prospecting and mapping on the "new" VH claims should 
be carried out during 1980 looking for possible skarn scheelite 
zones. 



These claims (VH 1, 3, 13-16, 25-28 and 29-66) should be 
retained and have minimal assessment work filed to 
1981 01 10. 



APPENDIX I 

STATEMENT OF EXPENDITURES 

January 1 - December 31, 1979 

VH CLAIMS, YT 

Casual Labour 

Travel Expenses 

Camp Expenses 

Mapping, Gr. Surveys, Maps 

Freight ,  Hauling, Storage 

Assaying 

Sa lar ies  - Regular 

Sa lar ies  - Temporary 

Space Charges 

Equipment Rental 

Stat ionery & Supplies 

Telephone 

Auto Expenses 

Repairs & Mtce ( e x c l .  Auto) 

Non Capital Equip. Purchases 

Depreciation Expenses 

TOTAL 



APPENDIX I1 

Petrographic Reports 



HAKE CREEK Contact :  Coarse Granite ,  Hornfelsed Sediment 

g r a n i t e  hornfelsed sediment 
p e r t h i t i c  K-feldspar 45% quartz  65-70% 
quar tz  30 b i o t i t e  20-25 
pla.gioclase 20 plagioclase  10 
b i o t i t e  2- 3 a p a t i t e  t r a c e  
muscovite minor s e r i c i t e  C r a  ce 
epidote ,  f l u o r i t e ,  z i rcon,  
myrmekite. c h l o r i t e r t r a c e  

The g ran i t e  i s  coarse t o  very coarse grained,  with intergrown 
p e r t h i t i c  K-feldspar, p lagioclase ,  and quartz .  P e r t h i t e  contains 5-158 
exsolved plagioclase i n  two modes, one elongated p a r a l l e l  lenses  w i t h  
smooth borders and of small  s i z e ,  and l a r g e r ,  more i r r e g u l a r  subpara l le l  
l ense s  and patches.  Minor epidote occurs w i t h  p lagioclase  i n  one gra in .  

Most quar tz  is coarse grained, but a few f i n e  g ra in s  occur i n t e r -  
s t i t i a l  t o  fe ldspars ,  and wispy quar tz  v e i n l e t s  cu t  some p e r t h i t e  grains.  

Plagioclase g ra in s  a r e  prominently zoned, w i t h  a core of more-calcic 
p lagioclase  moderately a l t e r e d  t o  s e r i c i t e ,  and a border of f r e sh  more- 
a l b i t i c  plagioclase.  Some f i n e  grained plagioclase  g r a i n s  occur along 
pe r th i t e -pe r th i t e  g r a in  borders,  and may represen t  e a r l y  exsolut ion of 
p lagioclase  from the  p e r t h i t e  gra ins .  A few g ra in s  contain minor myrme- 
k i t i c  intergrowths of quar tz .  

B i o t i t e  g r a in s  a r e  up t o  1 mm long, and s t rong ly  pleochroic from 
pale  s traw t o  medium reddish o r  greenish brown. Muscovite and minor 
c h l o r i t e  occur along some:biotite g r a in  borders. Zircon forms sca t t e red  
g ra in s  up t o  0.02 mm ac ross  i n  b i o t i t e :  they a r e  surrounded by dark 
brown pleochroic halos.  

Muscovite forms a few i so l a t ed  g ra ins  up t o  0.15 mm long i n  quartz .  
F luo r i t e  forms one i r r e g u l a r  g r a in  0.1 mm long i n  b i o t i t e .  

The contact  with the  hornfelsed sediment i s  sharp. The sediment is 
metamorphosed t o  give a mosaic t ex tu re  of intergrown quartz-plagioclase- 
b i o t i t e  of g r a in  s i z e  0.02-0.15 mm. Coarser grained quar tz  and sparse 
p lagioclase  a r e  enclosed i n  the  f i n e  grained aggregate.  Apat i te  i s  minor, 
and s e r i c i t e  a l t e r a t i o n  occurs i n  a small i r r e g u l a r  patch. 



G-78-7-29-7 ( a )  3 Phases: Grani te ,  B i o t i t e  QM, Quar tz  Monzonite 

The d i s t i n c t i o n  of u n i t s  i n  t h i s  sample i s  not  a s  obvious a s  i n  
sample (.b); t h e i r  d i s t r i b u t i o n  i s  shown i n  t he  sketch below: 

1. Fine Grained Granite 

m i  c rocl ine  40-45 
quar tz  30-35 
p lag ioc lase  20-25 
b i o t i t e  2- 3 
z i r con  0 . 1  
hematite t r a c e  

This u n i t  is f i n e  grained (0.1-0.5 m m ) ,  with rounded equant quartz  
enclosed i n  anhedral  microcline and plagioclase.  Microcline contains 
very l i t t l e  exsolved p lagioclase .  Possibly t h i s  rock has  been metamor- 
phosed during inc lus ion  i n  the  coarser  grained quar tz  monzonite. 

2. B i o t i t e  Quar tz  Monzonite 

quar tz  30-35 
p e r t h i t i c  K-feldspar 30 
p lagioclase  25-30 
b i o t i t e  7-10 
z i r con  0.2 
opaque 0.2 
hematite 0.2 

T h i s  rock i s  medium grained and contains abundant b i o t i t e .  I t  has 
a moderately sharp  c o n a c t  with Unit 1, and a g rada t iona l  contact  w i t h  
Unit 3 ,  whose de sc r ip t i on  below includes  data  f o r  Unit 2. 
3. Quar tz  Monzonite ( coarse gra ined)  

This u n i t  has a g rada t iona l  contact w i t h  Unit 2 and a sharp contact 
w i t h  Unit 1. 

quar tz  35 
p e r t h i t i c  K-feldspar 30 
p l ag i  oc lase  30 
b i o t i t e  4 
muscovite 1 
z i rcon  0.2 
k a o l i n i t e - s e r i c i t e  0.2 
opaque 0.2 
hemati te  0.2 
Ti-oxide 0.2 



G-78-7-29-7 ( continued) 

Grains a r e  coarse t o  very coarse,  anhedral ,  and s l i g h t l y  t o  
moderately in te r lock ing .  P e r t h i t i c  K-feldspar g ra ins  up t o  8 mm 
ac ros s  contain 5-355 exsolved plagioclase.  mainly a s  i r r e g u l a r  patches 
up t o  1 mm long i n  op t i ca l  cont inui ty  wi th in  individual  p e r t h i t e  
g ra ins .  K-feldspar i s  p a r t l y  a l t e r e d  t o  dusty semiopaque: a l t e r a t i o n  
is most in tense  along wispy s e r i c i t i c  f r ac tu re s .  Exsolved plagioclase 
i n  these  g ra in s  is not  a f fec ted  by the  a l t e r a t i o n .  

Plagioclase forms s l i g h t l y  elongated g ra ins ,  some of which a r e  
s l i g h t l y  zoned; composition by the  N.iche1 Levy method is  Anlo-8. 
~ l t e r a t i o n  is minor except f o r  a  few g ra in s  where a l t e r a t i o n  t o  
patches of s e r i c i t e  and f i n e  grained hematite i s  s t rong ly  f r ac tu re  
control led .  

Quar tz  forms very coarse i r r e g u l a r  g ra ins .  
B i o t i t e  forms ragged l a t h s  and f l akes  up t o  1 .5  mm across ;  

pleochroism is from l i g h t  s traw t o  medium reddish brown. Some gra ins  
a r e  s l i g h t l y  t o  s t rongly  a l t e r e d  t o  muscovite, w i t h  f i n e  grained 
Ti-oxide and/or opaque along cleavage planes.  

Zircon forms sca t t e red  g ra in s  i n  quar tz ,  and l o c a l  concentrations 
of g ra ins  i n  some b i o t i t e  f l akes .  Zircon i n  b i o t i t e  i s  up t o  0 .1  mm 
i n  s i z e ,  commonly anhedral t o  subhedral,  and have s t rongly  pleochroic 
halos .  Some z i rcon g ra in s  a r e  rimmed by s e r i c i t e ?  and opaque. 

Kao l in i t e - s e r i c i t e  forms very f i n e  grained patches associa ted  
with b i o t i t e :  patches a r e  rounded and contain a  few opaque gra ins .  
I t  forms a l t e r a t i o n  zones between some z i rcon g ra in s  and b i o t i t e ,  
and some may replace  zircon,  a s  suggested by pleochroic halos  
surrounding some k a o l i n i t e - s e r i c i t e  patches. I d e n t i f i c a t i o n  of the  
mineral is d i f f i c u l t  because of the  f i n e  g r a i n  s i z e .  P roper t i es  a r e :  
f e l t y  pr ismat ic  g r a in s ,  p a r a l l e l  ex t inc t ion ,  length-slow, l i g h t  
brownish-green co lor ,  low R . I .  and low r e l i e f .  

Opaque forms f i n e  grained patches with k a o l i n i t e - s e r i c i t e ,  it 
rims one z i rcon  gra in ,  it occurs with muscovite a f t e r  b i o t i t e ,  and 
it forms sca t t e r ed  aggregates of a  few g ra in s  up t o  0.15 mm i n  g r a in  
s i z e .  

Hematite forms one g r a i n  0.1 mm across  surrounded by a r i m  of 
l imonite  and biotite-hornblende ( l ack  of cleavage suggests  hornblende); 
the  l a t t e r  mineral forms th r ee  small anhedral  g ra ins  nearby. Hematite 
a l s o  forms a n  a l t e r a t i o n  of plagioclase a s  described above. 

Ti-oxide occurs with muscovite i n  a l t e r e d  b i o t i t e .  



G-78-7-29-7 (b). Same a s  G-78-7-29-7 (a )  except a s  noted below 

The d i s t r i b u t i o n  of t h e  t h r e e  phases i s  shown below; contact 
r e l a t i o n s  a r e  s i m i l a r  t o  those i n  sample ( a ) .  bT] 

The main d i f fe rence  from sample (a) i s  a s l i g h t l y  higher  content 
of p lagioclase  i n  Unit 3 ,  which would give t h i s  rock the  name grano- 
d i o r i t e  r a t h e r  than quartz  monzonite. However. it i s  t h e  same rock a s  
Unit 3 i n  sample ( a ) .  
compositionr p lagioclase  30-355. quartz  30, p e r t h i t i c  K-feldspar 30. 

The data  suggest t h a t  Unit1 is a n  e a r l i e r  phase, possibly p a r t l y  
metamorphosed during inc lus ion  i n  t h e  younger magma of u n i t s  2 and 3. 
Unit 2 would be a mafic-rich border zone of Unit 3, although i n  p a r t  
Unit 3 is i n  contact w i t h  Unit 1 and no border zone in tervenes .  



G-78-7-29-8 Quar tz  Monzonite 

p e r t h i t i c  K-feldspar 35-405 
plagioclase  25 
quar tz  20-25 
b i o t i t e  3- 5 
muscovite 1 
z i rcon  minor 
a p a t i t e  minor 
amphibole, f l u o r i t e ,  

opaque, epidote t r a c e  

The rock is a medium t o  coarse grained aggregate of mainly anhedral 
f e ld spa r s  and quar tz .  Some f i n e r  grained plagioclase  enclosed i n  K-feld- 
spar  i s  subhedral t o  euhedral.  Pe r th i t e  contains 10-20% coarse patches 
of p lagioclase  of exsolut ion o r ig in .  I n  p laces  p e r t h i t e  is s l i g h t l y  t o  
moderately a l t e r e d  by dusty opaque. Plagioclase is s l i g h t l y  a l t e r e d  t o  
s e r i c i t e .Ten ta t i ve  composition from Michel-Levy method i s  An6-8. 

B i o t i t e  forms coarse sca t t e red  gra ins  and f i n e r  aggregates.  Pleo- 
chroism is from l i g h t  s traw t o  medium t o  dark reddish o r  orange-brown. 
Some gra ins  a r e  intergrown with muscovite, i n  some p a r a l l e l  t o  cleavage 
and i n  o thers  perpendicular t o  cleavage. Muscovite a l s o  forms sca t t e red  
f i b rous  aggregates with quartz .  

Zircon forms seve ra l  euhedral gra ins  up t o  0.15 mm i n  s i z e  i n  
quar tz  g ra ins ,  and small  (0.02-0.05 mm) g ra ins  with s t rongly  pleochroic 
halos  i n  b i o t i t e .  

Apat i te  forms one l a rge  g r a i n  1.2 mm long and seve ra l  smaller  
i r r e g u l a r  g r a in s  i n  quar tz  and plagioclase.  

Amphibole forms i r r e g u l a r  g r a in s  up t o  0.1 mm long i n  plagioclase.  
F luo r i t e  forms one g r a i n  0.02 mm ac ross  i n  quar tz .  
Opaque forms a few gra ins  0.05-0.10 mm ac ross  mainly w i t h  b i o t i t e .  
Epidote forms a few f i n e  grained patches. 



G-78-7-29-14 Quar tz  Monzonite - Granodiorite 

p e r t h i t i c  K-feldspar 3 5% 
plngioclase 3 0 
quar tz  3 0  
b i o t i t e  3- 5  
f l u o r i t e  0.5- 1 
zi rcon 0.2 
l imonite  0.2 
opaque, semi-opaque minor 
epidote.  tourmaline t r a c e  
r u t i l e  ( ? )  t r ace  

The rock has a n  average g ra in  s i z e  of 0.5 t o  1 mm, with about 20% 
coarser  gra ins .  mainly of p e r t h i t e  and l o c a l l y  of quar tz .  Most g r a in s  
a r e  anhedral with rounded borders and f o r  p e r t h i t e  i r cegu la r  ou t l ines .  

P e r t h i t e  g r a in s  a r e  up t o  6  mm across  and contain 5-3046 exsolved 
plagioclase  i n  op t i ca l  cont inui ty  wi th in  one g ra in .  On the  border of 
the  l a r g e s t  p e r t h i t e  g r a in  is a  graphic intergrowth of quartz  and K- 
fe ldspar .  

Plagioclase g ra in s  a r e  s l i g h t l y  concentr ica l ly  zoned, but zonation 
i s  not  prominent except i n  a  few gra ins .  Grains a r e  very s l i g h t l y  t o  
moderately a l t e r e d ,  mainly t o  s e r i c i t e  with minor b i o t i t e  and/or f luo-  
r i t e .  More s t rong ly  a l t e r e d  g ra ins  contain patches of s e r i c i t e  (musco- 
v i t e )  and f l u o r i t e  up t o  0 .1  mm i n  s i z e .  Some g ra in s  a r e  a l t e r e d  t o  
s e r i c i t e - l imon i t e .  I n  zoned gra ins ,  cores a r e  much more s t rongly  a l t e r e d  
than r i m s .  

Quar tz  forms rounded t o  i r r e g u l a r  i n t e r s t i t i a l  g r a in s ,  and is 
concentrated i n  a  few coarse patches,  where g ra in  s i z e  is up t o  5 mm. 

B i o t i t e  forms subhedral t o  ragged l a t h s .  Most a r e  pleochroic from 
l i g h t  straw t o  medium brown, and contain sparse t o  abundant z i rcon 
g ra in s  with very s t rongly  pleochroic halos.  Locally b i o t i t e  i s . i n t e r -  
grown p o i k i l i t i c a l l y  with quartz .  Two more ragged b i o t i t e  g ra ins  have 
l i g h t  green-brown t o  dark greenish-brown pleochroismi they resemble 
b i o t i t e  i n  sample *J-78-8-6-7F. One b i o t i t e  g r a in  i s  completely a l t e r e d  
t o  a  ragged intergrowth of s e r i c i t e ,  l imonite,  and Ti-oxide? 

F luo r i t e  forms sca t t e red  patches up t o  0.4 mm ac ross  mainly between , 
f e l s i c  g r a in s ,  and f i n e  a l t e r a t i o n  patches i n  plagioclase.  

Zircon forms subhedral t o  euhedral zoned c r y s t a l s  up t o  0.1 mm long ! 
i n  quar tz .  I n  b i o t i t e  it forms anhedral  t o  subhedral g r a in s  mainly 0.02- 
0.05 mm i n  s i z e .  

Limonite forms sca t t e red  i n t e r s t i t i a l  patches up t o  0.15 mm i n  s i z e ,  
and f r ac tu re  f i l l i n g  and dusty a l t e r a t i o n  of a few g ra in s  of most other  
minerals. I 

Opaque and semiopaque form dusty a l t e r a t i o n  of some fe ldspar  grains.  
A very high r e r i e f  semi-opaque mineral forms a  c l u s t e r  of th ree  gra ins  
0.02-0.04 mm i n  s i z e  surrounded by quartz  and fe ldspar .  

Epidote forms a  few l i g h t  yellow very f i n e  g ra in s . ' ~ou rma l ine  forms 
two t i n y  g ra in s  i n  quartz:  pleochroism is  from yellow-green t o  b lu ish  
green. R u t i l e ( ? )  forms a  few needles i n  quar tz .  ! 



G-78-7-29-17 ' Altered Hornfelsed Quartz-Plagioclase Porphyr i t ic  
Dacite 

phenocrysts 8-10% 
quar tz  6- 7 
p lagioclase  2- 3 (completely a l t e r e d  t o  k a o l i n i t e ,  l imon i t e? , s e r i c i t e )  

groundmass 80-85% 
p laa ioc lase  65-70 ( a l t e r ed  i n  p a r t  t o  s e r i c i t e  and kao l in i t e  
kao i in i t e -  

l imonite  ? 7-10 
quar tz  3- 5 
garnet? minor 
opaque minor 

cavi ty  f i l l i n g s  5-75 ( includes  discontinuous v e i n l e t s )  
quar tz  3-4 
opaque 13-24 
k a o l i n i t e  0.5 

The rock contains phenocrvsts of auar tz  and u l a ~ i o c  !lase.  Quar tz  
phenocrysts a r e  up t o  3-mm acrbss  and 6os t  a r e  euhedFal with corroded 
and resorbed borders.  A few consis t  of c l u s t e r s  of severa l  smaller  
(0.3-0.5 mm) subhedral t o  euhedral gra ins .  Plagioclase phenocrysts 
form c l u s t e r s  of euhedral gra ins  1-1.5 mm i n  s i ze :  some occur with 
quar tz  phenocrysts. Plagioclase i s  completely destroyed, being replaced 
by f i n e  grained aggregates of f ib rous  t o  f laky s e r i c i t e ,  and kao l in i t e -  
l imonite? intergrowths of extremely f i ne  g r a i n  s i z e  ( l e s s  than 0.003 m m ) .  
Much of the  a l t e r a t i o n  minerals have been plucked from the  sec t ion ,  
leaving c a v i t i e s  i n  the  shape of the  o r ig ina l  p lagioclase  phenocrysts. 
Kaolinite-limonite? aaareaa tes  a r e  medium brown-arev i n  color ,  which 
suggests  t h a t  the  mineral'-causing the  color  may Got" be limonite.  

The groundmass has a t ex tu re  which suggests t h a t  the  rock has 
been p a r t i a l l y  r e c r y s t a l l i z e d  i n  a contact metamorphic zone. (I  have 
seen s i m i l a r  t ex tu re s  i n  the  contact metamorphic aureole  a t  Britannia 
where dac i t e  porphyry is baked by the  Squamish granodior i te  p lu ton) .  
Plagioclase g ra in s  a r e  0.2 t o  0.5 mm i n  s i z e ,  with very i r r e g u l a r  
fea thery  ou t l ines ,  and a r e  p a r t l y  replaced by f l akes  of s e r i c i t e  and 
patches of very f i n e  grained kao l in i t e .  No a l b i t e  twins a r e  present ,  
and i d e n t i f i c a t i o n  of p lagioclase  i s  on the  bas i s  of r e f r a c t i v e  index, 
b i ref r ingence ,  and abundance. Minor K-feldspar may be present  i n  the  
groundmass, but not  necessar i ly ;  the yellow s t a i n  on t h e  polished block 
is more probably produced by absorpt ion of the  s t a i n  by s e r i c i t e  and 
clay than by K-feldspar. 

Quar tz  forms sca t t e r ed  i n t e r s t i t i a l  g r a in s  0.03-0.08 mm i n  s i ze .  
Kaolinite-limonite? forms l i g h t  t o  medium brown colored patches of 
extremely f i n e  grained aggregates averaging 0.2-0.3 mm i n  s i z e .  The 
o r i g i n a l  na ture  of these  is unknown, but they more probably represent  
o r ig ina l  mafic minerals than o r ig ina l  fe ldspar .  

One g ra in  of garnet? i s  present ;  it is subhedral,  l i g h t  pink i n  
color ,  with high r e l i e f  and i s  i so t rop i c .  The g ra in  is 0.5 mm across ,  
and contains severa l  inc lus ions  of opaque 0.02 mm i n  s i z e .  

Cavity f i l l i n g s  and v e i n l e t s  cons i s t  mainly of quar tz ,  which appears 
t o  have grown outwards from the  walls  of the  cavity i n  spher ica l  growths. 
Quar tz  g r a in s  have uniform ex t inc t ion ,  but concentr ic  zones of kao l in i t e  
inc lus ions  i nd i ca t e  the  manner of growth. Some c a v i t i e s  have opaque or  
k a o l i n i t e  i n  t h e i r  cen te r s ,  a few consis t  e n t i r e l y  of opaque. Both opaque 
and k a o l i n i t e  a r e  very f i n e  grained. 

The groundmass t ex tu re  may have f orrned by hornfelsing and,  recrys- 
t a l l i z a t i o n  of s ~ h e r u l i t i c  eroundmass a s  i n  S-7-25-2. 



E-78-8-8-108 Quar tz  Monzonite w i t h  Tourmaline, Vein 

K-feldspar p e r t h i t e  40% 
quar tz  25-30 
plagioclase  15-20 
muscovite 5- 7 
tourmaline 5- 7 
muscovite a f t e r  

tourmaline ? 2- 3 
a p a t i t e ,  z i rcon  minor 
f l u o r i t e  minor 

The rock is very coarse grained, w i t h  most gra ins  between 1 and - - 
5 mm. 

K-feldspar p e r t h i t e  forms huge anhedral g ra ins ,  w i t h  about 20% 
exsolved plagioclase  which has been completely a l t e r e d  t o  c a l c i t e  and 
kao l in i t e .  Some of the  K-feldspar may a l s o  have been a l t e r e d  i n  t h i s  
manner, and the  remaining K-feldspar has a dusty semiopaque a l t e r a t i o n .  
Ca lc i t e  forms l ense s  and i r r e g u l a r  patches elongated i n  a preferred  
d i r ec t i on ,  and k a o l i n i t e  forms very f i n e  grained patches,  a l s o  elon- 
gated i n  the  same d i rec t ion .  T h i s  is the  o r i g i n a l  o r i en t a t i on  of 
exsolut ion plagioclase .  

Quar tz  forms anhedral g ra ins  i n t e r s t i t i a l  i n  p a r t  t o  fe ldspars .  
Plagioclase g ra in s  a r e  moderately t o  completely a l t e r e d  t o  

f i n e  grained s e r i c i t e  and i r r e g u l a r  patches of c a l c i t e .  
Muscovite forms sca t t e r ed  c l u s t e r s  of g r a in s  up t o  3 mm long. 
Tourmaline forms i r r e g u l a r  t o  equant gra ins  i n  a l a rge  patch i n  

the  center  of the  s l i d e ,  and along the  vein. Pleochroism i s  mainly 
from pale t o  medium orange-brown. Minor secondary? tourmaline i n t e r -  
grown w i t h  muscovite-serici te  has plae blue-green pleochroism; it 
forms mainly on the  borders and f r ac tu re s  of orange-brown tourmaline. 
Some gra ins  a r e  s t rong ly  p o i k i l i t i c  with intergrown quar tz .  ' 

A few g ra in s  near tourmaline c lu s t e r s  a r e  completely a l t e r e d  t o  
muscovite w i t h  a n  unusual texture .  I n  part the  muscovite is coarse,  and 
i n  pa r t  extremely f i n e ;  g ra ins  a r e  i n  subpara l l e l  f e l t e d  aggregates,  and 
no cleavage is present .  Some of these  a r e  surrounded by normal muscovite 
i n  t h i n  r i m s  i n  o p t i c a l  cont inui ty  a l l  the  way around the  inner  g ra in ,  
but not  i n  op t i ca l  cont inui ty  with the  inner  grain.  

Apati te  forms one g r a i n  1 mm long. It appears t o  be p a r t l y  replaced 
by r ad i a t i ng  c l u s t e r s  of very f i n e  grained s e r i c i t e ,  which has a l i g h t  
brown color  i n  con t ras t  t o  co lor less  muscovite adjacent  t o  it. 

Zircon forms one subhedral g r a in  0.5 mm long. 
F luo r i t e  forms a patch 0.3 mm ac ross  with tourmaline and muscovite. 

The rock is cut  by a complex vein a t  one end of t h e  sample. The 
vein is zoned.: zonation is outl ined b r i e f l y  below: 
Border of vein: p o i k i l i t i c  tourmaline o r  epidote patch., f i ne  rained quaH 
Zone 1 8  carbonate-kaolini te:  i r r e g u l a r  carbonate g ra ins  0.05-8.1 nun 

sca t t e r ed  i n  very f i n e  grained k a o l i n i t e  (0.005-0.01 nun) 
2: quartz-chlorite-(sericite-Ti oxide) (0.02-0.05 mm) 
3 1  same a s  1 
4: tourmaline-biotite-auartz-chlorite-kaolinite (0.05-0.08 mm) 
5: quartz-muscovite-fl~orite-opaque : coarser  (0.15 m m j  very i r regu la r  

in te r lock ing  quartz  with f i n e  grained other  minerals ' 

6: biotite-tourmaline-kaolinite-calcite-Ti oxide ( s imi l a r  t o  4 )  
7: same a s  5 
8: same a s  6 
9: same a s  5 



G-78-7-29-15 Quar tz  Monzonite 

p e r t h i t i c  K-feldspar 35% 
quar tz  25-30 
plagioclase  25-30 
b i o t i t e  5- 7 
f l u o r i t e  3 
muscovite 1 
z i rcon  0.2 
hematite 0 . 1  
dusty opaque 0.1 

The rock is a medium t o  coarse i r r e g u l a r  aggregate of quartz  and 
fe ldspars ,  with s ca t t e r ed  g ra ins  and c l u s t e r s  of b i o t i t e  and abundant 
i n t e r s t i t i a l  f l u o r i t e .  

P e r t h i t e  contains var iab le  amounts of exsolved plagioclase ,  from 
none t o  20%. mainly i n  i r r e g u l a r  patches. Dusty a l t e r a t i o n  by opaque(?) 
and o ther  minerals forms patches i n  p e r t h i t e  and some plagioclase  grains.  
Plagioclase is moderately a l t e r e d  t o  one o r  more of muscovite ( s e r i c i t e ) ,  
b i o t i t e ,  and f l u o r i t e :  a common a l t e r a t i o n  cons i s t s  of coarse grained 
(up t o  0.5 mm) patches of each mineral s ca t t e r ed  through the  plagio- 
c lase  gra in .  One plagioclase  g r a i n  i s  s t rongly  a l t e r e d  t o  f i ne  grained 
f e l t y  s e r i c i t e .  

Quar tz  forms coarse g ra in s  from 0.5 t o  2 mm i n  s i z e .  
B i o t i t e  forms ragged g ra in s  up t o  1 mm across .  Pleochroism is 

s t rong  from l i g h t  s traw t o  medium reddish-brown. Some g ra in s  contain 
abundant t i n y  z i rcons  (0.02-0.1 mm) w i t h  s t rong ly  pleochroic halos.  

F luo r i t e  forms patches up t o  0.8 mm ac ros s  i n t e r s t i t i a l  t o  the  
o ther  minerals,  and a s  a l t e r a t i o n  patches i n  p lagioclase .  Some f l u o r i t e  
patches contain inc lus ions  of a f i n e  grained, moderate r e l i e f ,  green 
mineral and l o c a l l y  of hematite.  

Muscovite forms sca t t e r ed  g ra ins  i n  quar tz ,  a s  a n  a l t e r a t i o n  of 
p lagioclase ,  and l o c a l l y  intergrown with b i o t i t e  p a r a l l e l  t o  cIeavage. 

Zircon forms zoned euhedral g r a in s  up t o  0.2 mm ac ross  i n  quar tz ,  
and smal ler  g r a in s  i n  b i o t i t e  a s  described above. 

Hematite forms patchy a l t e r a t i o n  of p lagioclase  and occurs l o c a l l y  
with f l u o r i t e .  Dusty opaque forms a n  a l t e r a t i o n  of fe ldspars ;  its inten- 
s i t y  va r i e s  widely. 
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CHEMICAL RESEARCH AND ANALYSIS 

CONTRACT LABORATORIES 

1301 FEWSTER DRIVE, MlSSlSSAUGA, ONT. L 4 W  I A Z  

TELEPHONE: (416) 625-1544 
TELEX 06 - 9602 15 

1 CERTIFICATE OF ANALYSIS 

SAMPLE(S1 FROM DU Pont of Canada Exploration Ltd., 
Suite 102, REPORT No. 

1550 Alberni Street .  Attn.  Ms .  G. Ditson 
Vancouver, B . C . 
V6G lA5 Inv. 11249 

ROCK SAMPLE(S1 OF - Let. May 11/79 

WHOLE-ROCK ANALYSIS IN % 

Sample No. Sf02 Al203 Fez03  CaO MgO - --- 
B 
DU 3WIB1 
DU 3W0151 
E-78-7-31-62 
E-78-8-3-79 
E-78-8-4-90 
E 3-8-8-101 
E- 18-8-10-118 
G-78-7-29-13 
G-78-7-29-14 
G-78-8-5-3 
G-78-6-56 
G-78-8-5-9 
G-78-8-5-11 
G-78-8-10-11 
5-78-7-22-4 
5-78-7-22-10 
5-78-7-26-5 
5-78-7-29-8 
5-78-8-5-2 
5-78-8-5-11 
J-78-8-6-3 
5-78-8-6-7F 
5-7-25-2 (GR) 
S-7-29-19 
S-7-29-20 
S-7-29-21 
S-7-31-7J 
SG 

-samples. Pulps and Rejects discarded after two months 

NazO K20 Ti02  MnO PzOs LO1 Total 

July 30, 1979 
DATE SIGNED & 

Copy to:- M s .  G. Ditson, Du Pont of Canada Exploration Ltd., General Deltvery, 
' Swift River, YT. YOA lAO 

w 



CHEMICAL RESEARCH AND ANALYSIS 

CONTRACT LABORATORIES 

TECHNICAL SERVICE LABORATORIES 
DIVISION OF BURGENER TECHNICAL ENTERPRISES LIMITED 

1301 FEWSTER DRIVE, MISSISSAUCA, ONT. L4W (A2  

TELEPHONE (4161 625 -1544 
TELEX 06 - 9602 15 

CERTIFICATE OF ANALYSIS 

SAMPLEIS) FROM Du Pont of Canada Exploration Ltd. 

Attn. Ms. G. Ditson 

ROCK 

MINOR ELEMENTS IN PPM 

Xb - Cr - Pb Sr - - - - Ba - Sn - W Z r  M o  - 
420 216 14 57 200 300 100 <2 150 <1 
360 129 <2 32 <lo0 3 0 <5 <2 100 <1 
240 146 <2 67 4 0 0  50 20 <2 100 <1 
400 170 <2 25 4 0 0  20 <5 <2 200 <1 
80 115 2 21 1000 3000 <5 <2 50 <1 
500 149 2 30 4 0 0  2 0 5 <2 75 el 
320 179 <2 22 <lo0 300 4 4 75 el 
eo 121 lo 19 3000 3000 10 <2 50 <I 
3 00 130 2 18 4 0 0  20 100 4 50 <1 
410 190 <2 34 <lo0 10 <5 <2 50 . <1 
<SO 403 340 32 500 300 10 <2 10 c1 
4 0  830 244 195 300 3 00 50 <2 10 <1 
<80 2510 84 29 200 10 5 <2 <10 <1 
510 155 2 20 <lo0 <10 <5 <2 150 <1 
80 165 172 46 500 500 30 4 10 <1 
<.so 235 130 29 700 1000 5 4 20 <1 
<80 1010 152 71 500 700 10 4 <lo <1 
600 156 12 32 4 0 0  10 <5 <2 200 <1 
300 58 <2 21 <lo0 50 5 <2 50 <1 
190 133 2 18 200 1000 5 <2 150 <1 

-,,anples, P u l p s  a n d  R e j e c t s  d i s c a r d e d  a f te r  t w o  m o n t h s  i 
CTA ; 

DATE July 30th, 1979. SIGNED i w i, 



0 CHEMICAL RESEARCH AND ANALYSIS 

CONTRACT LABORATORIES 

TECHNICAL SERVlCE L A B O R A T O R I E S  
OlVlSlON OF BURGENER TECHNICAL ENTERPRISES LlMlTEO 

1301 FEWSTER DRIVE, MISSISSAUGA, ONT. L4W 1AZ 

TELEPHONE 14181 625 -15411 
TELEX 06 - 96021 5 

CERTIFICATE OF ANALYSIS 

S A M P L E W  FROM Du Pont of Canada Exploration Ltd. 

Attn. Ms. G. Eitson 

REPORT NO. 

SAMPLEIS) O F  ROCK 

MINOR ELENEENTS IN PPM (Cont'dl 

NOTE: Lithium could not be analysed. However this element mas not detected with 
the spactrograph. 

- ,amples. Pulps and Relects discarded after two months 

DATE July 30th. 1979. SIGNED 



APPENDIX A 

GEOCHEMICAL AND ASSAY PROCEDURES 

1. Sampling 

2. Sample Preparation 

3. XRF Determination 

4. Min-En Geochemical and Assay Analysis 

Table A 

Ecko Mineral Analyzer 



GEOCHEMICAL AND ASSAY PROCEDURES 

1. Samplinq 

Soil samples were collected below the root zone on 
vegetated slopes, or from sand size material on 
talus slopes, using a prospectors grub hoe for 
digging. An approximately 0.5 to 1.0 kg sample was 
put into a Kraft wet-strength bag that had an 
indestructible pre-numbered tag attached. Standard 
field data was logged on the tag and the arbitrary 
co-ordinates from the top0 map were recorded for 
later plotting. Elevation and traverse distance 
were controlled with metric altimeters and metric 
hip chains, respectively. Additional control of 
specific sites was possible with 1:10 000 photo 
mosaics or 1:5 000 contour maps. Some samples were 
collected on detail grids (e.g. DU PLATEAU and MC 
RIDGE) with chained picket stations. 

Geological sample locations were controlled by 
1:10 000 photo maps, 1:5 000 top0 maps, or picket 
grids. Notes were logged on International Geosystems' 
6B02 Geoform using the "geolog" coding system. 
Samples of granitic material and "type" specimens 
were of sufficient size for thin section and whole 
rock analysis, with a few large samples collected 
for possible age dating. 

Chip or panel samples were taken with hammer and moil, 
either on "fresh" rock faces or in vertical walls or 
horizontal floors of trenches. In general, we 
attempted to collect 2-3 kg of sample from a 1 m 
long sample train, with care taken in collecting fines. 
Only two one-meter-square "panel" samples were 
attempted; but proved too time-consuming to be cost- 
efficient. All samples were logged on the same type 
of data sheets as the soil samples, and bagged in 
plastic with a pre-numbered tag attached. 

Bulk samples were collected from the area of the fault 
on trench T9 (i.e., TgN), from the gossanous zone on 
trench T9 (i.e., T9S) and from the northern end of 
T10/11 by blasting and hand mucking material. The 
blasted rock was shovelled into large plastic bags, 
attempting to mix the size fractions as evenly as 
possible. Three 45 gallon barrels from each of T9N 
and T9 were filled and two barrels were collected 
from T10. The barrels were capped and shipped to 
Vancouver, from where one barrel from each of T9N, 
T9S and T10/11 were sent to the Warren Spring 
laboratory in Great Britain for recovery analysis. 



2. Sample Preparation 

Soil samples were dried in two steel cabinet ovens 
for at least 12 hours. The whole sample was pulver- 
ized in a 8'' (20 cm) manganese steel disc pulverizer 
producing a majority of pulverized material finer 
than 200 mesh, but all was finer than 80 mesh. The 
rock/soil pulp was split into two equal portions, 
one bagged in coin envelope and the other put through 
the tin analysis system (See section 3, XRF Determina- 
tion) or sent to Min-En Labs for analysis of other 
elements. Those samples which produced significant 
tin values by XRF were sent to Min-En for a check 
analysis by geochemical or assay methods. Those 
samples not sent to Min-En for duplicate analysis 
were bagged in coin envelopes and stored separately 
from the duplicate pulps. All - pulps were transported 
to Vancouver and are stored in the Du Pont of Canada 
Exploration Ltd.'s warehouse. 

Geological samples were cut on a screw-fed diamond 
saw. One portion was crushed in a 4 "  x 6" (10 cm x 
15 cm) jaw crusher, pulverized, and split into two 
pulps. Usually one pulp was analyzed for tin by 
XFU?. The uncrushed sample was retained for binocular 
microscope examination, labeled, bagged and shipped 
to Vancouver for storage in the warehouse. 

Rock chip samples were dried, passed through the jaw 
crusher and split to 1/8 or 1/16 portions in a coarse 
splitter. The small split was pulverized to form two 
rock pulps with the fine splitter. All rock chip 
pulps were analyzed for tin and check assays run on 
"anomalous" values by Min-En Labs. In November, 
Min-En was given all rejects (coarse split) to make 
a large pulp and these pulps were re-assayed. 

The bulk sample had two 3 kg samples removed from one 
of the T9S barrels for analysis by Warren Spring 
Laboratory and Duval International Corp. 

3. XRF Determination 

Analysis of the tin content of rock, soil or rock chip 
pulps was done at the Swift River Lab., which was designed 
and set up by Min-En Labs Ltd. 

The principal equipment is an Ekco Instruments Ltd, M8524 
Mineral Analyzer, which uses a 1 curie promethium/aluminum 
source filtered by silver/paladium. 



Pulped samples were placed in foam cups, covered by metalized 
mylar, blended by rolling, and inverted on the probe. The 
sample was exposed for a 10 second count with each of the 
two filters. The first count (up count) and the difference 
count (down count) were recorded. 

J. Barakso of Min-En, working with Overseas Monitor Corp. 
of Vancouver, developed a standardizing equation (for the 
high energy source) using 1978 rock pulps as standards and 
a series of pulped granite samples with varying amounts of 
Sn02 added. 

The regression equation is: 

2400 x  own count XRF value = Up count 

Using the standards and 1979 results, we devised two straight- 
line regressions for the standard curve. These were labeled 
"pprn" and " % "  as they represented the low and high values, 
respectively. 

Thus, when reporting results for the XRF determinations, 
the low side (50 ppm - 700 ppm) were reported as ppm and 
the high (0.005% - 5%) were reported as " % "  . The following 
tables give the conversion from XRF to % or ppm. 

Comparison of XRF % to Min-En assay shows the XRF was 
consistantly conservative (lower) by varying amounts, but 
increasingly conservative with increasing tin content. 
Min-En geochemical analysis uses ammonium-iodide extraction, 
which will not extract tin bonded in silicates or borates, 
and only partially liberates tin in sulphides. Thus, XRF 
determinations of +0.1% where Min-En results are only a 
few ppm are probably all silicate tin. For reconnaissance 
work, weutilize the partial extraction by Min-En to separate 
those areas requiring follow-up examination for cassiterite 
and those of less importance but having tin silicate or 
sulphide mineralization. 

4. Min-En Laboratory Ltd. utilized two different digestions 
for geochemical or assay analysis. Geochemical analysis 
uses the sublimation of tin iodide from a mixture of the 
pulp and ammonium iodide, and colourimetric comparison 
against standards to give partial (primarily tin as 
cassiterite) tin content. 

Assay determination is by fusion and A.A. Analysis to give 
"total" tin content of the sample. 



TABLE A 

XRF - % Tin 

119 0.005 
120 0.010 
121 0.015 
122 0.020 
123 0.025 
124 0.030 
126 0.040 
128 0.050 
130 0.060 
132 0.070 
134 0.080 
136 0.090 
138 0.10 
140 0.11 
142 0.12 T 

144 0.13 
146 0.14 
148 0.15 
150 0.16 
152 0.17 
154 0.18 
156 0.19 
158 0.20 
160 0.21 
162 0.22 
164 0.23 
166 0.24 
168 0.25 
170 0.26 
172 0.27 
174 0.28 
176 0.29 
178 0.30 
180 0.31 
182 0.32 
184 0.33 
186 0.34 
188 0.35 
190 0.36 
192 0.37 
194 0.38 
196 0.39 
198 0.40 
200 0.41 
202 0.42 
204 0.43 

XRF % Tin - 

206 0.44 
208 0.45 
210 0.46 
212 0.47 
214 0.48 
216 0.49 
218 0.50 
220 0.51 
222 0.52 
224 0.53 
226 0.54 
228 0.55 
230 0.56 
232 0.57 
234 0.58 
236 0.59 
238 0.60 
240 0.61 
242 0.62 
244 0.63 
246 0.64 
248 0.65 
250 0.66 
252 0.67 
254 0.68 
256 0.69 
258 0.70 
260 0.71 
262 0.72 
264 0.73 
266 0.74 
268 0.75 
270 0.76 
272 0.77 
274 0.78 
276 0.79 
277 0.80 
279 0.81 
281 0.82 
283 0.83 
285 0.84 
287 0.85 
289 0.86 
291 0.87 . 
293 0.88 
295 0.89 

XRF % Tin - 

297 0.90 
299 0.91 
301 0.92 
303 0.93 
305 0.94 
307 0.95 
309 0.96 
311 0.97 
313 0.98 
315 0.99 
317 1.00 
319 1.01 
321 1.02 
323 1.03 
325 1.04 
327 1.05 
329 1.06 
331 1.07 
333 1.08 
335 1.09 



- -  - - 

Table A (cont. ) 

XRF - 
389 
391 
393 
395 
397 
417 
437 
457 
477 
497 
517 
537 
557 
577 
597 
616 
636 
656 
676 
696 
716 
816 
915 
1115 
1314 
1514 
1713 
1912 
2112 

% Tin 

1.36 
1.37 
1.38 
1.39 
1.40 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 

XRF - p p m  tin 

91.4 0 
91.8 10 
92.1 20 
92.5 3 0 
92.9 40 
93.3 5 0 
93.6 60 
94.0 7 0 
94.4 8 0 
94.8 90 
95.1 100 
95.5 110 
95.9 120 
96.2 130 
96.6 140 
97.0 150 
98.9 200 
100.8 250 
102.6 300 
104.5 350 
106.4 400 
108.3 450 
110.1 500 
113.9 600 
117.6 700 
121.4 800 
125.1 900 
128.9 1000 

Page 2 

XRF - ppm tin 

9 1 0 
92 15 
9 3 4 0 
9 4 7 0 
95 9 5 
96 120 
97 145 
98 175 
99 200 
100 225 
101 250 
102 275 
103 300 
104 325 
105 350 
106 400 
107 425 
108 450 
109 475 
110 500 
111 525 
112 550 
113 575 
114 600 



EKiO Mineral 
Analyser - 
'The Ekco Mineral Analyser was developed b Ekco inassociation with 
the BritishInstitute of ~eologlcal~ciences anJtheLInited~ingdom 
AtomicEnergy Authority. 

QUICK, ACCURATE, EFFICIENT 

Analysis in less than 30 seconds 
Sodurn 

X-ray fluorescence and scaler lod~de 

techniques give greater accuracy Crystal 
RadmAcfrve 

P.H.A. improves efficiency Source In 
Holder 

Auto subtract device - difference Safety 

reading is shown as a net count Shutter 
F~lter 

Simple press-button operation Assembly 

Easy-read digital presentation Tr~gger 
Mechanism 

Portable, lightweight solid state for Safety 
Shutter 

design 
Power options - rechargeable 
batteries or A.C. mains 
Rugged go-anywhere construction 

Applications 
Mining Industry On site assay of ores, off-stream sample MINERALANALYSER M8S24 
analysis of ore pulp and tailings. Ore sorting for blending This provides seven specific functions : bi-directional 
and storage. counting ; timing, pulse-height analysis, H.V. supply ; 

amplifier ; ratemeter and display. Circuit board mounted 
the Ekco was integrated devices are usedthroughout, apart from the designed for use in the Mining Industry it has H.V, Unit whichis contained in an easily removable applications in much wider fields. thermal insulated can. This form of construction simplifies 

Steel and Metals. Analysis of alloy in ingot, sheet, bar and servicing, maintains a hi hpackagingdensityandgives ii tubes. Assay of slags. Scrap sorting. Alloy identification of exceptional reliability. T e rechargeable batteries give 
extrusions and forgings. Coating thickness measurement. ten hours continuous use. The battery pack can be 
Analysis of electroplating bath solutions. replaced by an identical sized power unit for mains 

operation ; this will also act as a battery charger. 
Chemicals. Analysis of elemental chemical compositions. 
Petroleum. Analysis of additives and im urities in petrol, CarryingCase P lubricating oils, hydrocarbons and Petro cum products. The complete equipment is carriedin a waterproof case. 

It is lined with expandedpolythene and gives the 
General Description instrument the climatic and environmental protection it 
PROBE M8S63 requires in its 'go-anywhere' role. The shoulder straps 

are designed so that the instrument can be secured at The radioisotope is held in a 'central-source' arrangement waist level, leaving the operator ,s hands free, which has an automatic, fail safe shutter. This obviates any 
possible error due to partial apening. 
The two filters are in a 'spectacle frame' and a toggle LABORATORY STAND M8S68 
action switch places the required filter before the A special stand is available for the simple conversion of 
scintillator window and switches scale count direction. the mineral analyser to a bench-mounted system. The 

L, By using spare heads with different sources and filters the probeis inverted and screwed to the underside of the 
analyser can be changed to cover a wide range of applica- stand and the system is ready for operation. 
tions. Adjustable blocks are incorporated to position core 
The complete probe is constructed in aluminium alloy. It is samples over the face of the probe. Powdered samples in 
light, easy to operate and has a fold away pistol-grip the special containers, which are available, may also be 
handle. placed on the probe face. 



MINERAL ANALYSER 9 TYPE M8524 
w 

1 Operation 
I   he mineral analyser may be used as a hand-held instrument with the probe unit pressed 

I against the mineral sample (rock face, rock sample, metal sheet, etc.) or as a laboratory 
system with the probe mounted on a stand. 
The probe trigger is pulled, exposing the gamma (or X) ray source and irradiating the I sample. 
The 'counting time' is selected by pressing the appropriate push-buttons and the count is 
initiated by pressing the Reset and Start buttons. 
On completion of the 'up' count the filters are changed, by simply operating a toggle-lever 
on the probe unit, which also automatically changes the mode to 'subtract'. The Start button 
on the analyser is again pressed. 
The resulting 'difference count' may be converted to a 'percentage concentration' by com- 
parison with a calibration graph of a standard sample. 

Table of approximate detectable limits, 10 seconds counting time 

Mstd Soure. Fiitmr Detestable Limit 

Titanium 5 mCi =Fe TilSc 0.1 % 

Iron 30 mCi "Pu MnlCr 0.2 % 

Metal Source Filter Dnectabl. Limit 

Tungsten 0.3 mCi "Co(K) Yb/Ho - 
30 mCi "Pu(L) CuINi 0.5% 

Nickel 30 mCi "Pu C o p e  0.06 % Arsenic 30 mCi ' ~ P u  G?/Ga 0.1 %(estimated) 

Copper 30 mCi ¶ ~ P U  Ni/Co 0.05% Cobalt 30 mCi mPu Mn/Fe 0.1 % .. 
Zinc 30 mCi ~ P u  Cu/Ni 0~02-0.04 % 

Molybdenum 2 mCi 1Wd ZrjY 0035-0.01 % 
0.4 Ci "7PrnlAI ZrlY 0.05 % 
Brems 

Tin 1 Ci "'Pm/AI Ag/Pd 0.02-0.03 % 
Brems 
10mCAm241 0.05 % 

Lead 

Niobium 2 mCi '"Cd Y/Sr 0.01 % ,, 

Chromium 30 mCi "Pu VlTi 0.3% .. 
Manganese 33 mCi "Pu V/Cr 0.3% .. 
Silver 1 Ci "Tm/AI Ru/Rh 0.03% ,, 

Brems. 

Gold 0.3 mCi "Co(K) WlTa 0.04% .. 



Ncte The hlinern. Ar.a.vser W 5 2 1  1s alsr, uscd in the 
Fkco Boret.clt L3gger h252: C5510 A, presera: ILLS has 
Leer. soccihcal .~  ce.,e:ooed for 11" oul o:hrr ann c?t.rrr ~~~~~ ~ ,~~~~~~~ -r,- 
are be:% invesbaatedr~he design conceot is based on 
compatibie spares and, in special circumstances, a 
multi-use system. 

Principle of Operation 
The electrons which orbit about thenucleusof 
each atom are held in place by the attraction 
of positively charged protons in the nucleus. 
The energy required to eject an electron from 
the atom varies with each element. Also it 
varies according to the ring or shell in which 
the electronis located. 
By selecting an external X-ray source with an 
X-ray energy greater than the binding energy 
of an electron in a specific ring of a given 
element, an electron in that ring can be 
ejected. After losing the electron, the atom 
i@ said to be 'excited'. During the process of 

excitation an X-ray is normally emitted. 
The energy of the X-ray emitted, like the 
binding energy of the electron, is characteris- 
tic of the atom. Given a means of detecting 
that X-ray and measuring its energy, one can 
readily determine the element from whose 
atom it came. 
The Ekco Mineral Analyser uses a radio 
isotope X-ray source selected to excite the 
atoms of the element of interest. The source is 
mounted in the probe assembly and it ir- 
radiates the sample when the safety shutter 
is opened. The resulting characteristic X-rays 
from the sample are detected by a sodium 
iodide crystal coupled to a photomultiplier 
tube. Pulses from the photomultiplier are then 
amplified and counted with the scaler. 
Some method of energy determination is 
then required since in the usual case un- 
wanted X-radiation from other elements in 
the sample as well as backscattered radiation 
from the source will be present. Since the 
pulses from the photomultiplier are pro- 
portional in height to the energy of the radia- 
' -n, the single channel analyser can be used - accept for scaling only those pulses 

representing the energy range of interest. 
In many cases however the extraneous 
radiations lie too close in energy to the 
desired X-ray to be completely rejected by 
the pulse height technique. 

The technique used in the Ekco Mineral 
Analyser for energy selection is that of 
balanced filters. The filters are constructed of 
thin foils or composite films and are mounted 
in the probe assembly immediately behind 
the radioisotope source. All radiation emitted 
from the sample passes through a filter before 
reaching the detector. 
Filters are selected for each specific applica- 
tion. By suitable adjustment of thickness, the 
X-ray transmissions through the filters are 
made equal over a wide range of energies. 
The only exception is the pass band between 
their two absorption edges where the trans- 
missions will differ greatly. This pass band 
includes the energy of the X-ray of interest. 
The 'up-down' scaler counts X-ray trans- 
missions with one filter in place and then 
subtracts X-ray transmissions with second 
filter in place. The difference is proportional 
to the desired X-ray intensity and thus to the 
percent concentration of the element being 
analysed. The principle of operation is nor- 
mally referred to as secondary X-ray fluoresc- 
ence spectrometry. 

CALIBRATION 
Calibration is effected by using a number of 
standard samples of known density and 
matrix composition which approximate as 
near as possible to those of the samples under 
investigation. The concentrations of the re- 
quired element in these samples shouldcover 
the desired range. 
(A typical calibration chart is shown on page 
6) 

RADIATION SAFETY 
A provisional survey by the Radiological 
Protection Service has shown that the shut- 
tered source in the M8563 conforms to the 
recommendations contained in the 'Code of 
Practice for the Protection ofpersons Exposed 
to Ionising Radiations in Research and 
Teaching'. 

4 



Dr. S. H. U. Bawie. 
Head. GeochemicalDivision. 
bslilule olGeolouicalSciences. 

'The introduction of r a d m  
isotopestoexntecharaneristic 
X-rays hasrevolutionised the 
concept of XRFtosuchan 
extent that the useol bulky 
conven!lonal equipment should 
be re-examined i n  lnslances 
wheresucnapparatusis 
dlYcultro use cecause ofwsl. 
non-~ortabhrv. .ack ofcoolma 
water supply. br shortageof - 
skLled techmcmns. Fully 
por:able instruments have 
numercus amltcallons in the 
minina indisirv at all staqes 
from ljrosoecting tothe - 
refmng of *he end product. 
They a:so haveantmmense 
scope inother industrial fields. 
for example, m the con- 
destructive analys~sofsteels 
copper alloys, cickel alloysand 
lead in glass ; but such 
applications are beyondthe 
scope ofthe presentpaperh  
the nlntnq industry. portable 
lnstrurnenrscan mprlnclple. 
be used for the determmat~on 
oIany ele.nenrabove atomlc 
number 29. This means that11 is 
posstble 13  drtermtneall the 
main metalssuchas tltanrum. 
chromum manganese. iron 
cobalt nxkel copper ztnc. 
zrrcontum. nrobium 
molvbdenum, tin, antimony, 
bar<um. tantalum. tungsteri 
lead hsmuthand uraniumas 
wellas swera;  nonmetal  

Dr. M. J. Gallagher, 

Insbfule olGcolog~calScrences. 
In reponmgon rheEkcoMmera1 
Analvscr. summansesas 

'1. The new features ofpulse- 
heiaht analysis and digltal 

r&ntatron provided by the 
Rmera~ Analyser ailow 
substantial morovements to ~~~~~~~~,~~ ~ 

be made indetectable limits 
with portable radioisotope 

second counts can be as low as 

owdered low-grade ores 
anzon geochemical exploration 
samples. 
3. Althoughtheirnprovernents 
in precision yieldexcellent 
detectablelimits, theaccuracy 
of X-ray fluorescence analyses 
w~thanv equipmentis matm- 
oependentand canonly be 
assessed from measurements 
on accurately analysed samples 
ofsimilar composition, such as 
those frqmaspecificore 
depcslt. 



The detachable base 
carrier the re-chargeable 

, -.. .. .. .. 
removed by slackenmg off 

two screws and 
disconnecting as shown. 
It can be replaced by an 

identical sized. 
dual-purpose unit which 
acts as a power unit for 

- mains operation or ar 
the battery charger. 

Specification 

Probe M8563 
P.M. tube EM1 8097 
Crystal Nal(T1) 2mm thick 
Source and filters Selected for specific application 

(See table on page 3) 

Mineral Analyser M8524 
Amplifier 
Input impedance SO ohms (adjustable between 25100ohmsto 

matchinput cable) 
Voltage gain 60dB i 2dB 
Integral linearity 0.1 %for outputs up to8volts 
Maximum output greaterthan 8volts (neg. pulse) 

time less than50n secsat8 voltsoutput 
a -,se heiaht analvser - 
Lower dlscrlmrnalor preset internally betweenO.8and 1 .Ovolt 
Upper dtscrln~nator continuousvariable in ratlo between 1 :1 and 

6.5 I w~threso~r t tn lnwerd~nr  

Scaler 
Maximum count rate not less than5 MHz 
Count capacity 10s counts 0.e. six decades)or 107counts with 

are-scalinsdecade in circuit 
Operaungmodes ~dd(couniup)or  Subtract (muntdown) 
Display 4 numerical lnd~cator tubes (dlsplaymgfour most 

slmlhcant scaler decades1 
Display brighf-up 

-- 
Timer 
Ranges 
Timebase 

-- - 

Ratemeter 
Rate ranges 

Ratemeter accuracy 
Tune constant 

H.V. supply 
H.V. output voltage 
Maximum outaut 
current 
Stability (at constant 

~ ~ 

load) 
Resetability 
Self test facility 

p;sh button brightensdis&ay(foruse in high 
ambient lioht levels) 

l0secs. 100secs. ormanualcontrol 
100KHzquartzcrystal osnllator 
- . - 

*S% 
I secondapprox. 

7MF1,GM)voltscontinuouslyvariable (neg.) 

0.2 % from-20"Cto +SOT 
i 0.1 %(under constanttemp. conditions) 
scalercounts 100KHzfor l0sec. period 

200 
0 1 2 3 4 5 6 7 

Calibration curve determined from typical samples. 
%Tin in Slag 

Battery Pack SA7069 
Batteries 4 r DeacSD4cells Rechargeable 

20 :< Deac lCOODKZcells)Ni-Cad 
Battery life 10 hours of continuoususe 
Charging time 16hoursmaximum usingEkmM3189BPower 

SupplyiCharger unit 
Battery test switch onmineral analyser enablesinternal 

meter to monitor batteryvoltages 
Dimensionsmeight 
MineralAnalyser 9f' x llf' x Sf'(24.1 r 29.2 x 1 4 m )  
& batterypack 14tlb(6.5kg.) 

~ - -~-- -  . 
Optional Accessories 
Power SupplylBattery Charger ~ 3 1 8 9 8 ) .  Provides constant current 
charging facility lor the SA7069 battery pack or  alternatively may be used 
asamains power unit for the Mineral Analyser(rnains voltage requirement 
1001120V or 2W!2SOV 50!601iz). 
Alternative filters/sources. These are available to accommodafe a range 
oimtneralores(see tableonpage3). 

Laboratory Stand M8S68. See page 2 and first illustration on page 5. 

SixFilter Head M8564. For analysis of up to three diflerent minerals using 
the same source. 

OVERSEAS MONITOR CORP. LTD. 
A533 DUNBAR STREET 

VANCOUVER 8, B. C. 
224-6636 

EKCO INSTRUMENTS LTD 
SOUTHEND-ON-SEA 
ESSEX 
ENGLAND SSZ 6PS 

ELSO lnrtmmllnts Lld reserve the "ght to change rpscifica8onr without notice 

Telephone Southend-on-Sea 30851 Telex 99167 A MEMBER OF THE PYE OF CAMBRIDGE GROUP L8524-5-71 





STATEMENT OF QUALIFICATIONS 

I ,  Bruce E. Goad of 304 - 1000 Markham Road, Winnipeg, Manitoba, 
do hereby c e r t i f y  t h a t :  

1. I am a graduate of t h e  Universi ty of Western Ontario with 
a B.Sc. (Honours) i n  Geology i n  1976. 

2. I have p rac t i ced  my profess ion continuously s i nce  1976 
including pos t  graduate work a t  t h e  Universi ty of Manitoba 
towards a M.Sc. degree. 

3. I c a r r i e d  ou t  t he  f i e l d  work on t h e  V A L ( A ) ,  SKIN, VH, AP, 
KEDAH, CABIN and SLOUCE p r o j e c t s  f o r  Du Pont of Canada 
Exploration Limited during t he  period June t o  September 
1979. 



STATEMENT OF QUALIFICATIONS 

I, Gwendolen May Ditson of 3943 W. Broadway, Vancouver, BC, 
do hereby certify that: 

I am a graduate of the University of Southern California 
with aB.Sc. (Cum Laude) in Geology in 1974, and a graduate 
of the University of British Columbia with a M.Sc. in 
Geology in 1978. 

I have practiced my profession continuously since 1978. 

I carried out field work on the VAL (B) , SIN, PONT (B) , 
SLOUCE, DU, SLIP, SWIFT,. AP, KEDAH and CABIN projects for 
Du Pont of Canada Exploration Limited during the period 
June to September, 1979. 



STATEMENT OF QUALIFICATIONS 

I, Gonzalo Mato Diaz of 5566 Catania Circle, Vancouver, BC, 
do hereby certify that: 

1. I am a graduate of the University of OVIEDO, Spain with 
a B.Sc. in Geology in 1973. 

2. I have practiced my profession continuously since 1973 
in Iberfa,U.S.A. and Canada including post graduate work 
at the University of British Columbia. 

3. I carried out field work on the DU, SWIFT and SLIP projects 
for Du Pont of Canada Exploration Limited during the period 
June to September, 1979. 



STATEMENT OF QUALIFICATIONS 

I, F. Marshall Smith, do hereby certify that: 

I am a geologist residing at 6580 Mayflower Drive, 
Richmond, BC and employed by Du Pont of Canada ~xploration 
Limited. 

I am a graduate of the University of Toronto with a 
B.Sc. in geology. 

I am a registered Professional Engineer of the Province 
of British Columbia, Member of the Association of 
Exploration Geochemists and Fellow of the Geological 
Association.of Canada. 

I have practised my profession continuously for the last 
12 years in Canada. 

Between 1978 03 28 and this date, I have directed the 
exploration programme for the Klinkit Joint Venture in 
British Columbia and Yukon Territory. 

F. M. Smith 



CREW -- KLINKIT J .V.  PROJECT - 1979 

Name and Address Home Phone No. 

CARLSON', Dayle M. 
R.R. #6 
Cobourg, Ontario K9A 459 

COLWELL. Jenn i f e r  H. 
Box 108 
A t l i n ,  BC VOW lAO 

CONNOLLY, Linda 
Brentwood College 
M i l l  Bay P.O. 
M i l l  Bay, BC VOR 2P0 

DIONNE, Camille H. 
515 Hendry Avenue 
North Vancouver, BC V7L 4C6 

DITSON, 
3943 W. 

Gwen M. 
Broadway, Vancouver, BC V6R 

FLORENCE, Diane 
Box 41  
At l in ,  BC VOW l A O  

GOAD, Bruce E. - 
304-1000 Markham Road 
Winnipeg, Manitoba R3T 2M2 

JONES, Murray I. - 
350 Belgo Road 
Kelowna, BC V1X 226 

MATO, Gonzalo D. - 
5566 Catania C i r c l e  
Vancouver, BC V6T 1N2 

- 

MICHELL, Cathy F. 
Box 63 
Heffley Creek, BC VOE 120 

MURPHY, Beverly M. - 
Box 57 
At l in .  BC VOW UO 



Name and Address 

WHITICAR, Doug M. 
662 Pembroke Avenue 
Coquitlam, BC - V3K 2NI 

I 

Home Phone No. 
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