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SUMMARY 

Follow-up of stream sediment anomalies discovered during a regional 

sampling program led to the 1982 discovery of Pb-Aq-Sn + Au greisen 

mineralization along the margin of the Cretaceous Lost Horses Stock 

100 km east of Dawson City, Yukon in the Syenite Range Mountains. The 

greisen consists of roughly equal amounts of quartz and black tourma- 

line with up to 10% arsenopyrite and variable amounts of microscopic 

jamesonite-boulangerite. This zone was discovered in place by hand 

trenching in an area of mineralized boulders and then followed up by 

a VLF survey, detailed soil sampling and diamond drilling in 1984. 

Results to date indicate that the greisen occurs as a replacement 

zone (vein?) along a northeast trending fault. It has been traced for 

a strike length of 150m to a depth of 50m and is bounded by 5-10m wide 

zones of intense alteration to clay, kaolinite and talc. Assay data 

suggests that the near surface portion of the vein has been heavily 

leached. 



CHAPTER ONE: INTRODUCTION 

1-1: L o c a t i o n  and Access 

The Ze ta  1-84 c l a i m s  cover  t h e  n o r t h - c e n t r a l  margin of  t h e  L o s t  

Horses S t o c k ,  w i t h i n  t h e  S y e n i t e  Range Mountains ,  105 k i l o m e t r e s  e a s t  of 

Dawson C i t y ,  Yukon, a t  6 3 ° 5 4 1 3 0 " ~  and 1 3 7 ° 1 7 ' 3 0 " ~  ( F i g u r e  1) . The Klon- 

dyke Highway and C l e a r  Creek road  a r e  l o c a t e d  approx imate ly  35 and 20 

k i l o m e t r e s  t o  t h e  s o u t h w e s t ,  r e s p e c t i v e l y .  A w i n t e r  c a t  t r a i l ,  l a r g e l y  

impassab le  d u r i n g  t h e  summer w i t h  track-mounted v e h i c l e s ,  p a s s e s  w i t h i n  

t h e  Ross Creek v a l l e y  4 k i l o m e t r e s  n o r t h  o f  t h e  c l a i m s .  Access t o  t h e  

p r o p e r t y  t o  d a t e  h a s  been by h e l i c o p t e r  from Barlow Dome on t h e  C l e a r  

Creek r o a d .  

1-2: physiography and N a t u r a l  Resources  

The Z e t a  c l a i m s  a r e  s i t u a t e d  a l o n g  t h e  n o r t h e r n  c o n t a c t  o f  t h e  

L o s t  Horses  S t o c k .  The n o r t h e r n  h a l f  o f  t h e  c l a i m s  a r e  c h a r a c t e r i z e d  by 

g e n t l y  r o l l i n g  h i l l s  u n d e r l a i n  by r e c e s s i v e  s h a l e s  and s l o p e  modera te ly  

nor thward i n t o  t h e  Ross Creek v a l l e y .  H i l l  s l o p e s  a r e  covered by low s h r u b s  

a t  h i g h e r  a l t i t u d e s  g i v i n g  way t o  a  c o n t i n u o u s  cover  o f  s p r u c e  and l e s s e r  

p o p l a r  i n  c r e e k  v a l l e y s .  Claims s i t u a t e d  w i t h i n  t h e  L o s t  Horses S tock  a r e  

c h a r a c t e r i z e d  by moderate t o  v e r y  s t e e p ,  b locky  t a l u s  s l o p e s  w i t h  o n l y  low 

s h r u b s  and v e r y  s t e e p  t o  s h e a r  c l i f f s .  E l e v a t i o n s  range  from 1375 met res  

t o  1925 m e t r e s .  I n  g e n e r a l ,  t h e  topography w i t h i n  t h e  c e n t r a l  ( S y e n i t e  

Creek V a l l e y )  and sou thwes te rn  p o r t i o n s  o f  t h e  i n t r u s i o n  i s  g e n t l e r  t h a n  

e l sewhere .  

During t h e  s p r i n g  and e a r l y  summer, w a t e r  r e s o u r c e s  a r e  abundant  

and c r e e k s  a r e  f e d  l a r g e l y  by m e l t i n g  snow and i c e .  During t h e  mid t o  

l a t e  summer, s t r e a m s  a t  moderate t o  h i g h  e l e v a t i o n s  a r e  d r y .  Replenishment 

of  s t r e a m s  by r a i n f a l l  i s  n o t  a s s u r e d  a s  t h e  wea the r  w i t h i n  the  S y e n i t e  

Range i s  s e a s o n a l l y  u n p r e d i c t a b l e .  St reams occupying major v a l l e y s  a r e  

a c t i v e  th roughout  t h e  s p r i n g ,  summer, and f a l l ,  p r o v i d i n g  adequate  w a t e r  

f o r  d r i l l i n g .  Timber f o r  s m a l l  s c a l e  c o n s t r u c t i o n  i s  l i m i t e d  t o  e l e v a t i o n s  

below 1200 m e t r e s .  





1-3:  H i s t o r v  o f  t h e  Cla ims 

The Z e t a  1-32 c l a i m s  ( G r a n t  numbers YA 79015-46) were  s t a k e d  on 

June 2 4 t h ,  1983 and l a t e r  added t o  ( Z e t a  33-40 c l a i m s ,  G r a n t  numbers YA 

79190-97) on ~ u g u s t  4 t h ,  1983 t o  c o v e r  a  second a r e a  o f  i n t e r e s t  ( F i g u r e  

2). The r e c o r d i n g  d a t e s  o f  t h e s e  c o n t i g u o u s  c l a i m s  were  J u n e  27 ,  1983 

and August  31 ,  1983 ,  r e s p e c t i v e l y .  Upon r e c e i p t  o f  t h i s  r e p o r t ,  t h e  c l a i m s  

w i l l  be i n  good s t a n d i n g  u n t i l  t h e  common d a t e  o f  December 2 7 ,  1992.  

S i l t  s a m p l i n g  was i n i t i a t e d  i n  t h i s  a r e a  by Mat tagami  Lake Exp-l.in1980 

( M e t c a l f e ,  1980 ,  B iczok ,  1980)  and  w a s  f o l l o w e d  up i n  1 9 8 1  (B iczok ,  1982) 

when a s i g n i f i c a n t  a r s e n i c - i n - s i l t  v a l u e  (200 ppm A r s e n i c  v e r s u s  a  back- 

ground o f  2  ppm) was o b t a i n e d  i n  a s i n g l e  stream d r a i n i n g  t h e  n o r t h e r n  

margin o f  t h e  i n t r u s i o n .  S i l t  s a m p l i n g  and l i m i t e d  d e t a i l e d  p r o s p e c t i n g  

i n  June ,  1982 l o c a t e d  a d d i t o n a l  anomalous A s - i n - s i l t  v a l u e s  w i t h i n  t h e  

same s t r e a m  and i d e n t i f i e d  a t  least  o n e  p o s s i b l e  s o u r c e  f o r  t h e  anomaly 

( J a g o ,  1 9 8 2 ) .  More d e t a i l e d  mapping and l i m i t e d  h a n d - p i t t i n g  of  t h i s  

d i s c o v e r y  l o c a t e d  g r e i s e n - s t y l e  m i n e r a l i z a t i o n  i n  h i g h l y  a l t e r e d  s y e n i t e  

s u b c r o p  and q u a r t z i t e  f l o a t .  T h i s  prompted a more d e t a i l e d  fo l low-up  i n  

1983 a t  which t i m e ,  s e v e r a l  hand t r e n c h e s  and  p i t s  l o c a t e d  5 t o  6 m e t r e s  

o f  s u b c r o p p i n g ,  g r e i s e n - s t y l e  tourmaline-quartz-clay-sulphide v e i n  rninera- 

l i z a t i o n .  S i g n i f i c a n t  r o c k  geochemica l  r e s u l t s  ( 1 3  o p t  Ag) and  t h e  d i s -  

c o v e r y  o f  a  s e c o n d ,  l o w e r  g r a d e  v e i n  o c c u r r e n c e  l o c a t e d  500 metres t o  t h e  

s o u t h  prompted  a d e t a i l e d  program o f  e x p l o r a t i o n  i n  1984 (see b e l o w ) .  

1-4:  Work Program 

Work commenced on  t h e  Z e t a  1-40 claims and s u r r o u n d i n g  L o s t  Horses  

Stock on J u n e  1 6 ,  1984  and was t e r m i n a t e d  a f t e r  t h e  c o m p l e t i o n  o f  g r i d  

l a y o u t ,  d e t a i l e d  and  r e c o n n a i s s a n c e  g e o l o g i c a l ,  geochemica l ,  and geophy- 

s i ca l  s u r v e y s ,  t r e n c h i n g ,  and d e t a i l e d  diamond d r i l l i n g ,  on August  22 ,  

1984.  A c r ew o f  f o u r  g e o l o g i s t s  comple t ed  t h e  d e t a i l e d  and r e c o n n a i s s a n c e  

s u r v e y s  w h i l e  two g e o l o g i c a l  s t a f f  and a  cook were p r e s e n t  d u r i n g  diamond 
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drilling. The Zeta camp was serviced by a Bell 206B helicopter on casual 

charter from Capital Helicopters in Dawson City, Yukon. Drilling was 

carried out using a "small-38" diamond drill (NQ-core) on contract from 

Arctic Diamond Drilling Company Ltd. of Whitehorse, Yukon. A total of 

883.1 metres of NQ diamond drilling was completed from 10 drill holes 

collared at 7 drill set-ups. 



CHAPTER 2: GEOLOGY 

2-1: Regional Geology 

The regional geology of the Syenite Range (Map 1) has been described 

in exploration reports by Biczok (1981), Jago (19821, and in detailed pro- 

perty reports (Omega 1-32) by Biczok (1983). Briefly; Cambrian(?) to Or- 

dovician and Silurian(?) fine to coarse-grained clastic and chemical meta- 

sediments have been intruded by several monzonititc to syenitic and gra- 

nitic plutons. These Paleozoic sediments were deposited in an elongated, 

fault-bounded(?) basin (now 40 x 80 kilometres) which trends SSW-NNE and 

subsequently was broadly folded about an east trending axis. Local second 

or third order basins, bounded by graben-like fault systems, are suggested 

by the occurrence of several stratiform barite horizons on the Omega and 

Zeta claims, phosphatic shale (Omega 1-32 claims), and thick, marginal 

units of coarse chert-pebble conglomerate. No stratiform sulphide minera- 

lization has been found although elevated Pb 2 Zn + Ag-in-soil anomalies 
on the Omega claims (Biczok, 1983) indicate that local, very low grade 

concentrations do occur. The Cretaceous intrusions form part of a7600 

kilometre long belt of often highly mineralized stocks, plugs, and dyke 

swarms which stretches from MacMillan Pass in the east to north of Dawson 

City, Yukon in the west. Significant and varied occurrences of Pb-Zn-Ag-Au- 

W-Mo-Sn-Sb mineralization occur throughout the belt. Within the past five 

years, Mattagami Lake Exploration Company Ltd. and Noranda Exploration Com- 

pany, Ltd. have been actively exploring the western half of the belt and 

have staked the Cassiar Creek, Marn, Tak, Zeta, Omega, Riki (now lapsed), 

and Fiona (now lapsed) claim groups. 

This report concerns exploration of tourmaline greisen and quartz + 
tourmaline-base + precious metal vein occurrences in the zond, syenitic to 
granitic Lost Horses Stock. 



2-2: Geology of the Lost Horses Stock Area 

Table 1 presents a revised Table of  orm mat ions (after Jago, 1982) 

used by Company personnel in the 1982 to 1984 exploration seasons. The 

only changes to this Table have been the complete revision of rock units 

within the Lost Horses Stock Formation. 

Sedimentarv Formations 

A detailed description of the Table of Formations is given by 

Jago (1982). Briefly; late Cambrian to early Ordovician fine to coarse- 

grained clastic and chemical sedimentary rocks occur about the periphery 

of the Lost Horses Basin (Company name). These are conformably overlain 

by Lower to Upper Ordovician (or younger); generally finer grained carbona- 

ceous, clastic, and chemical sediments although siliceous precipitates and 

their reworked equivalents (chert pebble conglomerates) occur throughout 

the section. Both large scale graben formation and shallow, fault-bounded 

second or third order basin formation is suggested by the widespread oc- 

currence of thick, medium to coarse-grained chert pebble conglomerate units 

and the local development of low-grade baritic and phosphatic shales and 

high-grade stratiform barite. No sediment hosted sulphide occurrences have 

been found. Toward the centre of the Lost Horses Basin, the sediments are 

much finer-grained and carbonaceous shales and cherts predominate. Biczok 

(pers. cornrn.) interprets Unit 3 (h), a poorly lithified, buff sandstone to 

quartzite to represent the remnants of a meander river channel. This sug- 

gests that at several times during basin formation, large scale tectonic 

activity changed the source area and depositional facies of some of the 

regional sediment load. 

Intrusions 

The Lost Horses Stock is a zoned stock approximately 8 kilometres 

in diameter. The margin of the stock (Unit 4a) is generally K-feldspar- 

phyric, hornblende + biotite syenite but locally medium to coarse-grained 
equigranular. Feldspar phenocrysts are typically flow-aligned (during 



TABLE ONE: TABLE OF FORMATIONSr SYENITE RANGE MAPPING 

LEGEND 

CRETACEOUS 

4. Lost Horses Stock 

a) Hornblende + Biotite, K-feldspar-phyric Syenite 
---Gradational Contact--- 

b) Biotite + Hornblende, K-feldspar-phyric Syenite 
c) Hornblende t Blotite, K-feldspar-phyric Quartz-Syenite 

---Gradational Contact--- 

d) Biotlte + Hornblende, K-feldspar-phyric ~uartz-Syenite 
---Gradational Contact--- 

e )  Hornblende + Biotite + Tourmaline Granite 

---Gradational to Intrusive Contact--- 

f) Tourmaline-patch (Muscovite) Granite I) Coarse grained 
11) Fine grained 

g) Quartz - Feldspar Porphyry 

h) Siliceous Phlogopite 2 Quartz Porphyry 

i) Orange-weathering Calcite Fault Gouge 

--- Intrusive Contact--- 

ORDOVICIAN (or later?) 

3. Clastlc Formation 

a) Black shale with siliceous interbeds 

b) Quartzite, minor conqlomerate and shale 

c) Green-grey quartzite wlth a volcaniclastic component 

dl Light clastic Unit 1: Chert pebble conglomerate 7 quartzite 7 shale 

e) Black Shale 

f) Light clastic Unlt 2: Lithic pebble quartzite 7 chert pebble 
conglomerate 7 beige quartzite 

g )  Black clastic Unit: Greywacke 7 Chert pebble conglomerate and 
coarse-grained quartzite 

h )  Buff sdndstone/quartzite 

1) Interbedded black shale and minor quartzite; local laminated 
barite and phosphatic shale 

1 )  Black shale with intcrbedded chert 

2. Carbonate Formation 

a1 Thlnly laminated dolomitic limestone 

b) Highly foliated graphitic schist 

c) Very fine-grained dolomitic quartzite 

ORDOVICIAV (or earlier?) 

1. "Grlt Unit" 

a) Quartzite, slate, phyllite, llmcstorie 



intrusion) near the margin (although not parallel to it) and much of the 

interior of the stock. Phenocrysts are usually uniform in size (maximum 

3-4 cm long) within the border phase but zone megacrysts, up to 6 cm long, 

are common up to 3 kilometres inward from the contact. Hornblende typi- 

cally predominates over biotite (2-3:l) in the groundmass and is always 

subordinate to feldspar (1:4). Potassium-feldspar phenocrysts may comprise 

up to 65% of this unit. Sodic-feldspar, although probably present in sub- 

ordinate amounts ((lo%), cannot be identified readily in hand sample and 

will be omitted from further descriptions, The relationship of Unit 4(b) 

and 4(a) is poorly understood as Unit 4(b) has only been seen in talus. 

Typically it is very biotite-rich (up to 50% biotite) and generally K-feldspar 

poor (locally up to 15%) and probably represents a biotite-rich, feldspar- 

poor end-member of Unit 4(a). This more hydrous phase appears to be re- 

lated to broad zones of quartz-and tourmaline-vein mineralization but map- 

ping thus far has not been sufficient to confirm this thesis. Gradationally 

inwards from the margin of the stock (Maps 1 and 2) lay a central zoned 

core, approximately 2.5 kilometres in diameter. This is composed of quartz- 

syenite and various tourmaline-bearing granites. Although Maps 1 and 2 

depict contacts between the units, the exact contact relationships are not 

understood and are best described as gradational. Unit 4(c) is similar to 

Unit 4(a) b u t  has a h ighe r  q u a r t z  c o n t e n t  w h i c h  increases g r a d a t i o n a l l y  

inwards over several hundred metres. Locally biotite is strongly developed 

(Unit 4d) in the proportion 2:l compared to hornblende. K-feldspar pheno- 

crysts to 3 cm and megacrysts (greater than 4 cm long) in this unit are 

typically strongly aligned and often very well zoned, presumably toward 

more sodic grain margins. Hornblende is a common inclusion in many mega- 

crysts. Tourmaline-bearing and tourmaline-rich granitic phases comprise 

the central core (c.a. 205 m in diameter) of the Lost Horses Stock (Figure 

3). Unit 4(e), a hornblende k biotite, K-feldspar-phyric, tourmaline granite 

is a tourmaline-bearing (up to 5-8%), granitic equivalent of Units 4(c) and 

4(d). This lithology contains highly variable proportions of feldspar pheno- 

crysts, mafic minerals, and quartz. Within this phase, tourmaline occurs 



Map units some as Maps 



interstitially with brown quartz (25-30%), hornblende + biotite (10-15%), 
K-feldspar (25%), and very minor magnetite or ilmenite. Feldspar pheno- 

crysts (maximum 3 cm, lmg) and less commonly megacrysts (minimum 4 cm 

long) are strongly zoned and very well aligned indicating that large scale 

fractionation, crystal-mush movements and crystal settling occurred prior 

to complete crystallization of the groundmass. Unit 4F is a medium to 
I 

coarse-grained, tourmaline-bearing, orbicular(?) muscovite granite (feld- 

spar 60%, quartz 25-30%, tourmaline + opaque + muscovite 5%) containing 
large (up to 20 cm across) oval to blocky-oval, sometimes rhythmically 

zoned concentrations (orbicules?) of tourmaline. Minor constituents in 

the orbicules are similar to those found in the granite groundmass. The 

origin and composition of brown and green alteration spots (10-15%) is 

unknown. Closely related to Unit 4F is a fine-grained (Unit 4F ) ,  brown- 
I I I 

spotted, granite of similar composition. In the Table of Formations, it 

has been included as a fine-grained equivalent of 4F and in the field it 
I 

has been mapped as a chilled contact phase. Tourmaline content is low 

(maximum 2%) and all other phases (quartz 35-40%, groundmass feldspar 

50-558, K-feldspar microphenocrysts to 3 mm, 3%) are in similar proportions 

to the coarser grained equivalent. The origin of the brown quartz-rich(?) 

spots and their exact composition is unknown. 

Unit 4(g) is a very fine to medium-grained, quartz-feldspar porphyry 

dyke which has been traced within and parallel to the contact of the in- 

trusion over a distance of 2 kilometres. Quartz and feldspar phenocrysts 

occur in equal proportions and represent locally up to 15% of the rock 

volume. Minor tourmaline is occasionally developed at the dyke contacts 

and pyrite occurs locally within the dyke core. Unit 4(h) has been found 

only as a 2-3 metre wide dyke on Arsenic Ridge. Phlogopite(?) is the 

dominant phenocryst compared to quartz (3:l) although it comprises only 

2-38 of the rock. Unit 4(i) occurs in a single, faulted, fracture zone 

up to 4-5 metres wide and parallel to the contact on Arsenic Ridge (see 

also Map 3, Geology of the Zeta Grid). A single occurrence was found in 

the metasediments on the eastern flank of Cyanide Ridge, 2 kilometres to 

the west. The relationship of these barren calcitc-rich fault zones to 

the intrusion is unknown, however, they may be a late phase associated 

with post crystallization faulting and degassing of the Lost IIorses Stock. 
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2-3: Geology of the Zeta Grid 

The Zeta grid covers a portion of the northern margin (Arsenic 

Ridge) of the Lost Horses Stock and steeply to moderately dipping Ordovi- 

cian metasediments. Map 3 illustrates the geology of the grid and Table 

2 is the Table of Formations. 

The contact between the Cretaceous Lost Horses Stock and Ordovi- 

cian metasediments is highly irregular and possibly offset by several sub- 
0 0 

parallel faults striking between 60 and 90 . (Several of these faults are 

mineralized and will be discussed separately.) The contact aureole is horn- 

felsed with secondary biotite weakly to moderately developed (maximum 5 to 

8%) in the generally highly fractured quartzite and coarse clastic meta- 

sediments up to 100 metres from the contact. Close to the contact, pyrite 

and/or arsenopyrite is concentrated up to 5% in very rusty weathering rocks. 

Tourmaline and muscovite veinlettes are developed locally. Beyond the con- 

tact aureole, the regional fissility predominates and the prophyroblastic 

mica is absent. Very strong zones of bleaching and sulphide mineralization 

are locally developed at low to moderate angles to the contact. These 

sulphides typically are a mixture of arsenopyrite, pyrite, and a number of the 

solid solution series jamesonite-boulangerite (I.D. from thin section ana- 

lyses). This parageneses is similar to that found in tourmaline veins 

within the intrusion. In sulphide-poor portions of these bleached zones 

(extremities?), very thin (1-2 mrn) scarce, muscovite and cassiterite (hand 

sample I.D. only) veinlettes are developed. These veins are limited in 

size (maximum 5-10 cm long) and are often discontinuous along joint planes. 

Bleaching of the host metasediments is variable but can always be recognized 

by the lighter colour of the rock, its vuggy appearance, gritty texture and 

growth of siliceous atolls about highly corroded detrital quartz grains. 

Sulphides, if present, weather to a dull to bright green-yellow stain on 

joint planes and exposed surfaces. Occasionally these arsenates cement 

rock fragments together forming an arsenate-quartzite fault breccia. These 

zones are traced easily with soil geochemistry and with difficulty using 

VLF-EM methods . 



TABLE 2: TABLE OF FORMATIONS 

ZETA GRID AREA 

CRETACEOUS 

TOURMALINE VEINS 

Three tourmaline, tourmaline + quartz + sulphide + clay f limonite vein 
One tourmaline, tourmaline + quartz vein 

Hornblende + Biotite, K-feldspar-phyric Syenite 
Biotite Syenite 

I) Coarse grained** 
11) Medium to fine-grained** 

**May not be co-genetic equivalents 

Granodiorite 

Siliceous mica-porphyry 

Orange weathering, calcite fault gouge 

ORDOVICIAN-SILURIAN 

Quartzite (hornfelsed, may be very altered (potassic metasomatism) and 
rusty (maximum 3% Py + Ars. comb.) 
Coarse clastic (pebbly quartzite or pebbly greywacke to chert pebble 
conglomerate) 

Laminated greywacke to sandy siltstone 

Light grey chert 

Black, carbonaceous chert 

Black chert with interbedded grey-black (carbonaceous) shale 

Laminated sandy siltstone to siliceous siltstone with minor interbedded 
chert pebble conglomerate 

Laminated barite 

Clastic dyke 

ALTERATION 

Tb - very fine grained and/or thin tourmaline blasts or veinlettes 
b - black tourmaline 

Kaol. - Kaolinite ? limonite + hematite alteration 
Bi, Bm, Bs - Bleached host rock; (often very gritty and sandy) 

i - intense, m - moderate, s - slight 

Mv, Mh - fine to medium grained micas; 
Mv - tiny phlogopite or muscovite fracture fillings and veins 
Mh - very fine grained biotite in hornfelsed quartzite 

S - Sulphides - probably pyrite and arsenopyrite; less than 3 to 5% comb 

R - Rusty 

Arsn - Arscnate stain - green, green-yellow 

Q.V. - Quartz vein 



2-4: Discussion of the Table of Formations 

Table 2 presents the Table of Formations and Map 3 illustrates 

the geological interrelationships. In general, Units la-c, Id-g, and 

lh on Table 2 correspond to Units 3f, 3i, and 3g, respectively on Table 1. 

Unit la is a compact, light (where bleached) to dark coloured, 

fine to coarse-grained quartzite to siliceous greywacke. Bedding thick- 

nesses are unknown but regionally these are less that 20 cm. This horn- 

felsed unit can be traced for several kilometres along strike to the east 

and west and typically is interbedded with Units lb and lc. The former is 

a medium to coarse-grained pebbly quartzite to pebbly greywacke and locally 

a chert pebble conglomerate. In alteration zones, it is bleached and gritty, 

the chert clasts usually being recognized by only lightly coloured spots. 

Unaltered samples are composed of white to black, angular (less than 2.5 cm 

across) fragments in a sandy greywacke to light coloured cherty matrix. 

Unit lc is a laminated greywacke to sandy siltstone and was observed only 

in drill core. Laminations are less than 1.5 cm thick and form alternating 

light siliceous and dark mafic-rich bands. Away from the contact region, 

this rock becomes sandier in texture and more siliceous. Unit Id is a 

light grey chert similar in appearance to chert clasts found in the region- 

ally extensive chert pebble conglomerates. This is the first exposure of 

this unit observed in the Lost Horses Basin possibly because it is only 4 

to 5 metres thick. Unit le is a thin (4-5 m), thin bedded (2-20 cm), black, 

carbonaceous chert unit with interbedded laminations of black carbonaceous 

shale. The close proximity of the light and dark coloured cherts suggests 

that deep basin, euxinic sedimentation developed rapidly. The absence of 

nearby stratigraphically equivalent coarse sediments (coarse chert conglo- 

merates) from a fault scarp basin margin indicates that; 

1) the newly formed (2nd order) basin margins are distal, or 

2) that only rapid basin subsidence was responsible for the rapid facies 
change, or 

3) that the basin simply was starved from a water-sediment influx and 
that basin waters naturally became stagnant. 



Further regional mapping is necessary to evaluate these options. Unit If 

consists of interbedded thin bedded (maximum.5 cm thick), grey-black car- 

bonaceous chert, cherty shale, and shale. This unit is thicker than Id or 

le, (10 metres compared to 4-5 metres), but is difficult to find in the grid 

area. Unit lg consists entirely of approximately three metres of light 

orange-weathering, finely interlaminated, white siliceous barite and white 

chert(?). Geochemical analysis (see below) of three, one metre samples 

across this horizon indicates the footwall and hanging wall sections are 

more siliceous than the centre of the mineralization and that the hanging 

wall is more highly contaminated (Fe 0 11.0%, SiO 47.0%, A1 0 9.8%) than 
2 3 2 2 3 

the rest of the section. Missing from beneath the footwall is a phosphatic 

shale unit recognized at the Omega barite occurrence. Trenching in Unit lg 

shows that the hanging and footwall contacts are strongly foliated and that 

the barite horizon occurs stratigraphically near the top of Unit If. The 

latter grades quickly into Unit lh, a laminated, medium-grained, sandy 

siltstone to siliceous greywacke. (Stratigraphically higher and north of 

the Zeta grid, a dark coloured, chert pebble conglomerate becomes dominant 

and probably forms a separate depositional phase.) This unit is finely 

(maximum 15-20 cm thick) bedded and often is very fissile. Pyrite is very 

scarce but always imparts a rusty weathering appearance on exposed surfaces. 

A single clastic dyke (Unit li, 30-40 cm wide) was located in the northwest 

portion of the grid. This is a sandy, matrix-supported, moderately cohesive 

dyke containing abundant (50-60%) angular fragments of sandy siltstone. The 

lateral extent of this dyke is unknown. The orientation of this and other 

clastic dykes can be used to determine sub-basin orientations and syn-deposi- 

tional fault orientations which are useful when propecting for stratiform 

Pb t Zn t Ag + Ba deposits. 
On the Zeta grid, the Lost Horses Stock shows little compositional 

variation and is essentially a (K-feldspar-phyric) hornblende + biotite 

syenite (Unit 2a). Feldspar phcnocrysts (maximum 3-4 cm long) typically 

are trachoid except at the contact where they are randomly oriented 



and typically decrease in length to 2-3 nun. The proportion of hornblende 

to biotite is variable with hornblende predominating in fresh syenite (3:l) 

white coarse biotite predominates (2:l) near the contact and in zones of 

mild foliation. In the latter paragenesis, some biotite is undoubtedly 

secondary. Unit 2b, a fine to coarse-grained biotite syenite, has been 

observed only in drill holes (DDH-3, 4, 5, 9, and 10) as a weakly to strongly 

altered dyke. Within the intrusion (DDH-3, 4, 10) the dyke is coarse-grained 

with biotite crystals up to 1 cm across. K-feldspar is scarce. Within the 

metasediments (DDH-5, 9) this unit is very fine-grained, often very biotite- 

rich (up to 30%) and typically highly kaolinized and weakly to moderately 

hematized. Dyke splays are common (DDH-9) and the adjacent metasediments 

are always highly altered to clay. Geochemical analysis indicates that 

these dykes did not mineralize the host metasediments despite the intensity 

of alteration. Unit 2c occurs as a thin (maximum 6 cm) very fine-grained 

hornblende diorite to granodiorite dyke near the pluton margin. Contacts 

with the host syenite are jagged and sharp. Units 2d and 2e have been 

described in Section 2-2 and are omitted here. 

Unit 3a is a three tourmaline, tourmaline-quartz-clay-sulphide vein. 

Thin section descriptions by Vancouver Petrographics Ltd. are given in 

Appendix A and are only briefly summarized below. 

The Zeta greisen veins consist of three generations of tourmaline 

(maximum 50-60% of rock), quartz (maximum 40-45%), and lesser sulphide 

(arsenopyrite, arsenate, jamesonite-boulangerite, maximum 7-8%), and clay- 

sericite mixtures (maximum 25%). Secondary textures are dominant and first 

generation, coarse, radial aggregates of black tourmaline are typically 

replaced by second stage blue-green tourmaline and sericite. Quartz is 

often highly corroded and replaced by second generation tourmaline and a 

high porosity (10-1590) is common in near surface drill intersections. Sul- 

phidcs are typically scarce and of unusual compositions. Secondary arsenates 

and much lesser arsenopyritc dominate the assemblage but secondary anti- 

monldes and oxides are present. Members of the jamesonite-boulangerite 

series are the likely host to Pb-Aq mineralization and minor amounts of 



casserite is the only observed tin mineral. Breccia veinlettes are very 

common throughout the veins and consist generally of secondary tourmaline 

although hand sample examination of drill core shows that hematite, limonite 

and secondary arsenate are common fracture fillings. The third generation 

of tourmaline is light brown in colour and decreases from 2-3% to 1% with 

increasing depth in the drill holes. Unit 3b is closely related to 3a 

and probably represents both a less evolved vein and a relatively unaltered 

vein type. This tourmaline vein material is largely a single generation, 

fairly coarse-grained, radial tourmaline occuring with lesser quartz than 

in Unit 3a and typically little or no sulphide. Disseminated tourmaline 

which occurs adjacent to massive veins is predominately composed of first 

generation tourmaline. 

The alteration halo associated with the greisen veins is 5 to 10 

times wider than the vein and consists of parallel zones of moderately to 

completely kaolinized and strongly limonitized intrusive. Alteration be- 

side vein material is complete, forming a massive, locally banded and 

porous zone of kaolinite. Gradationally outwards from the vein, kaolini- 

zation decreases in strength and igneous textures are sometimes preserved. 

Biotite, followed by hornblende, progressively becomes more common as rela- 

tively unaltered intrusive is approached. Interestingly, highly kaolinized 

intrusive is in sharp contact with relatively unaltered intrusive. Limoni- 

tization and chloritization are the most distal alteration features of 

these veins. Within the veins, two massive tourmaline vein sections are 

often sharply separated by a narrow clay-talc section. The latter is 

either a distinct lithology or when containing disseminated tourmaline 

is interpreted as a highly altered tourmaline vein. 
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CHAPTER 3: MINERALIZATION 

3-1: Regional Mineralization 

Mineralization, with the exception of a stratiform barite occur- 

ence in the metasediments, occurs in two parageneses; 1) dominantly 

quartz-sulphide assemblages with very minor tourmaline, and 2) dominantly 

tourmaline with lesser quartz and minor sulphides. The former occupy gen- 

erally small scale structural features such as joints while the latter 

occur in small (joint fillings) and very large regional foliation or frac- 

ture zones. Field work indicates that some polymetallic varieties of 

paragenesis one may be distal equivalents of paragenesis two and that some 

joint and fracture orientations were favoured depositional sites compared 

to others. Table 3 summarizes the characteristics of each vein-type and 

Map 2 depicts these in relationship to three major structural zones apparent 

within the Lost Horses Stock. Veins or kaolinite-limonite altered lineaments 

outside of these three areas will receive only cursory discussion. 

Structural Zones 

Three blocks are outlined on Map 2, each containing parallel to 

sub-parallel, generally mineralized structural elements. Mineralization 

is exposed best in the two western-most areas (Zone A and B); Zone A con- 

taining numerous, narrow quartz-sulphide veins and the Arsenic Ridge show- 

ing (Zeta Grid) and Zone B, several narrow tourmaline-and/or quartz-sul- 

phide veins and the "Gash" vein structure. Zone C outlined several kilo- 

metres east of Zone B has received only a brief examination and contains 

several very large scale structures with poor to unknown mineralization. 

Structural Zone A 

Major mineralized joints and foliation zones within Zone A are 
0 

steeply inclined and strike between 60 and 80°. Within the western-most 

portion of the area, several sub-parallel, narrow (10-15 m) but laterally 

extensive (greater than 500 metres long) foliation zones have formed, each 

containing several sub-parallel discontinuously mineralized quartz-sulphide- 

kaolinite-limonite veins. (In one instance, very narrow veins (2-3 cm wide) 



TABLE 3 

OUARTZ V E I N  TOURMALINE VEIN 

Ganyue : 

Quartz + (K-feldspar 777 tourmaline) Tourmaline 7 Quartz + (K-f eldspar) 

Sulphides: 

Pyrite (max. 30%)2 Arsenopyrite (max. 20%) Arsenopyrite (max. 5%) >Pyrite (max.4 1%) > Jamesonite- 
77 Stibnite (max. 3-5%) 777 Other? (41%) Boulangerite (max. 0.5%) * + Other?** 

Vein Width: 

max. 50 cm, typically less than 20 cm up to 2-3 metres, typically less than 50 cm 
(excluding alteration) (excluding alteration) 

Alteration Halo: 

up to 80% of total vein/structure width, also up to lox the total vein width (Main Zone - Arsenic Ridge) 
very narrow, 20-25% of vein width but typically 20-25% of vein width 

Alteration Assemblage: 

kaolinite + limonite kaolinite + limonite + clay/talc*** + sericite 

Vein Symmetry/Zonation: 

- very good, sulphides typically concentrated in - very good alteration symmetry and vein gangue symmetry 
centre of vein and often well zoned with arseno- - sulphides too fine grained to test - lateral zonation 
pyrite-rich margins and quartz + stibnite rich possibly to quartz + sulphide richer extremities, 
cores - lateral zonation untested - vertical - vertical zonation possibly sulphide richer at depth 
possibly copper depletion stratigraphically higher 

Vein Orientation: 
0 0 0 0 60 -90 true/vertical in splaying veins 60 -90 true/steep to vertical in large structural zones 

*These sulphides are very tiny ( C  - 5  mm), therefore 
h, 

accurate handsample estimation cannot be made o 
**See thin section report 

***Only at vein/soil interface 



form orthogonal en echelon joint fillings). Individual veins are narrow 

(less than 30 cm wide), typically splayed and spearated from parallel 

veins by less than two to three metres of barren host rock. Mineralogically 

they are zoned from a massive to banded arsenopyrite-rich vein margin (15 

to 20% of the total vein width) to a quartz-stibnite (up to 10% stibnite)- 

rich, sphalerite-bearing vein core. Vertical zonation is difficult to ob- 

serve but chalcopyrite appears to decrease while sphalerite increases with 

increasing elevation. Silver appears to remain relatively constant and 

is low at these elevations. Lateral zoning in the veins has not been 

tested. 

Tourmaline greisen mineralization located several kilometres to 

the east and still in Structural Zone A is discussed in section 3-2. 

Structural Zone B 

Zone B is a SW-NE trending structural zone similar in character to 

Zone A. Foliation zones, dilatent zones and joints host mineralization of 

generally uneconomic grade although several spectacular assays (see Rock 

Geochemistry, Chapter 4) come from the "Gash" showing. Mineralized struc- 

tures in Zone B are less than 70-80 metres long although tourmaline as 

joint fillings extend several zone to 150-175 metres. 

Within or very near the granitic core, two significant veins (Map 2) 

have been found. Quartz-pyrite-arsenopyrite vein float found in a seven 

metre wide foliation zone near the western margin consists of saccharoidal 

quartz with up to 30% sulphide. The host rock is extremely hematized, li- 

monitized, and kaolinized but in only a thin selvage (approximately 50 cm). 

Thls vein 1s a good example of vein paragenesis one (quartz-sulphide-rich) 

and is typically precious metal poor. 

Several tourmaline-sulphide veins occur near the centre of the 

granitic core. These strike ENE and the eastern-most pair may be offset 

splays of the western-most. The latter is a 1.4 metre wide vein structure 

containing highly foliated tourmaline-quartz-arsenopyrite-pyrite-stibnite 

with blocks of tourmaline altered granite. Several narrow lenses (maximum 

10-15 cm wide) of nearby massive sulphide occur here but these are only 

moderately enriched in sllver (see Rock Geochemistry, Chapter 4). Two 



veins located 40 to 50 metres NE of this vein are separated by 10 to 15 

metres of quartz-syenite to granite. Both veins are narrow (less than 

30 cm wide) and confined to intensely foliated structures. The alteration 

halo (kaolinite + limonite, 80% of vein width) here is strongly developed 
and the sulphides (aresenopyrite and pyrite) occur as banded masses or in 

discontinuous lenses. Samples here yield low base and precious metal 

values. Very scarce quartz-(tourmaline-sulphide) vein float was found 

within a large foliation zone crossing the granitic core. The vein float 

probably is not co-genetic with the foliation but rather has been struc- 

turally disturbed by it. 

A spectacular tourmaline-quartz-clay-sulphide vein (The "Gash") 

was found by Company personnel in 1983 approximately 750 metres northeast 

of the granitic core. Figure 4a and 4b depict plan and sectional views, 

respectively, of this structure and show the intervals and geochemical 

results for chip samples recovered from it. 

On Map 2, the "Gash" is shown as occuring within a curvilinear 

foliation zone that contains intermittent veins along its strike length. 

Thirty metres south of the "Gash", the zone is 2 metres wide but quickly 

constricts to less than 1 metre approximately 60 metres south and to only 

thinly spaced, very narrow sub-parallel tourmaline joint fillings 90 metres 

south. Within 25 metres of the centre of the "Gash", the vein is about 

1 metre wide within a wider structural zone. Here it consists of quartz 

and clay with subordinate (3-5%) arsenopyrite and pyrite. Within the 

centre of the "Gash", the vein is enclosed in a 0.5 to 1.0 metre wide 

symmetrical alteration halo. Near the vein, kaolinization and limoniti- 

zation are very intense although porphyritic textures are still preserved. 

This alteration diminishes toward the unaltered host, where biotization 

predominates. The hanging wall and footwall of the vein appear to be con- 

trolled by two pairs of dilatent joint sets (see Figure 4a) which are 

prominent within the area. Poorly terminated quartz crystals in the vein 

core, the colliform nature of tourmaline mineralization and the symmetry 

of vein mincroloqics suggests that multiple episodes of mineralization 

occurcd and that dilation continued after the last fluid movement. Ap- 

pendix B includes two detailed petrographic descriptions of rock samples 

from the "Gash". 
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Twenty metres to the northeast, the "Gash" vein narrows to less 

than one metre and is controlled by a strong foliation zone. Over the 

next 30 to 40 metres, the structure is largely obscured by talus and vege- 

tation but it can be traced intermittently for several hundred metres. 

Approximately 60 metres north of the "Gash", quartz-clay-(tourmaline- 

sulphide) float (maximum vein width 20-25 cm?) dominates the vein material. 

This lithology is similar to float found 30 metres south of the "Gash" 

and suggest that the vein is zoned from tourmaline-rich to quartz-rich 

mineralogies. At the apex of Arsenic Ridge 120 metres to the north, the 

last vein material found (maximum 20 cm thick) consists of quartz ( 9 7 % ) ,  

minor arsenopyrite and very scarce stibnite. One rock assay from the 

"Gash" returned a spectacular value (69 opt Ag) but in general minerali- 

zation is sub-economic. 

Quartz-sulphide vein float found 30 metres north of the 200 metre 

"Gash" extension is a quartz vein breccia cemented by nearly pervasive 

arsenates and minor (5%) sulphide (arsenopyrite + antimonides?). The 
0 

underlying structure probably strikes 135 and is interpreted to be of 

no economic significance. 

Structural Zone C 

Zone C contains several large scale sub-parallel foliation zones 

striking NNE. These structures have not been thoroughly examined but all 

contain float blocks of tourmaline or quartz vein and highly altered in- 

trusive. 

Prospecting of the westernmost structure located scarce small blocks 

of tourmaline containing only minor arsenopyrite and highly kaolinized 

blocks of quartz vein and intrusive. Within the metasediments, the struc- 

ture appears to extend at least several hundred metres. Prospecting on 

the talus slope located abundant blocks of bleached hornfels similar in 

appearance to altered metasediments found in Structure #2 on the Zeta Grid. 

A broad (10-20 metres) structure located at the top of the same 

ridge contains abundant blocks of kaolinized intrusive and strongly 

weathered tourmaline vein. A dark green soil horizon is undoubtedly from 



weathered tourmaline but unfortunately is only weakly enriched in arsenic. 

Although rock geochemical values are low within the intrusive, this zone 

can be traced to the contact where it is obscured by talus and possibly 

thick soil. Additional prospecting is warranted at this site. 

A third subparallel structure lies 30-40 metres to the east. 

Cursory examination located abundant small blocks of tourmaline vein and 

kaolinized intrusive. This structure is at least several hundred metres 

long but it too is obscured at the contact and within the host metasedi- 

ments. 

Approximately one kilometre to the southeast, abundant blocks of 

kaolinized intrusive and quartz-tourmaline-sulphide vein float have been 

found in a 10-15 metre wide structure. Strong silver-in-soil anomalies 

(11 ppm) have been received from this occwEnce and further prospecting 

is warranted. 

The relationship of this structure to a zone of gossanous soils 

at the contact 100 metres to the northeast is unknown. Here kaolinized 

intrusive and blocks of bleached quartzite hornfels occur, the latter 

containing very narrow veinlettes of tourmaline and muscovite or sericite. 

Up to 15% (visual estimate) white mica occurs within the quartzite and 

pyrite is weakly developed. A single soil sample was moderately enriched 

in Cu, Pb, Zn, Ag, and Sb and strongly enriched in arsenic. More pros- 

pecting is warranted here. 

At the southwest corner of Zone C, several sub-parallel north- 

east trending foliation zones have been found. In this area tourmaline 

and quartz vein float is scarce and sulphides are generally absent. No 

further investigation is warranted here. 

Kaolinite-Limonite Alteration 

Kaolinite + limonite t (hematite) alteration is very common in 
all large and small scale structural elements and is ubiquitous in all 

quartz-and/or tourmaline + sulphide mineralized structures. In general, 

structures contained within the south half of the intrusion are barren 



of quartz or tourmaline veins but limonite and kaolinite in strongly 

foliated intrusive are common. Several pairs of narrow (1 cm wide), 

kaolinite 2 (tourmaline)-bearing en echelon joint fillings are typically 

developed parallel to and within several metres of these major structures. 

Although individual joint fillings are only. 2 to 5 metres long, these 

form discontinuous zones up to several kilometres long. These zones of 

weakness are strongly mineralized in the northern half of the pluton but 

are only weakly anomalous elsewhere. 

At least two, very wide (30 metres), zones of intense kaoliniza- 

tion occur at the northern contact margin (Cyanide and Telephone Ridge) 

and are probably associated with major structural zones. However, in 

both cases, rock and soil geochemical values are disappointingly low. 

Because the Cyanide Ridge zone is poorly exposed, additional prospecting 

is warranted. 

3-2: Mineralization on the Zeta Grid 

Mineralization on the Zeta grid consists of stratiform barite, 

fracture related tourmaline greisen veins and sulphide bearing alteration 

zones. 

Stratiform Barite 

Approximately three metres of light orange weathering, white, 

finely interlaminated barite and chert(?) were found as broken felsenmeer 

on the Zeta grid (17+95E, 21+81N). Lithologically the host metasediments 

appear to be similar to those found on the Omega claims six to seven kilo- 

metres east. Because this occurrence was found late on the last camp 

day, little detailed stratigraphic prospecting was accomplished and only 

a single soil and rock sample line and trench were completed. No strike 

length was determined for the barite although the associated Ba-in-soil 

anomaly coincides well with a strong, linear Cu-Zn-Ag-in-soil anomaly (Fig-5) 

which treands for 500 metres across the grid from L 15+00E, 21+00N to 

L 20+00E, 22+00N. A weak to moderately strong VLF-EM conductor parallels 
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this trend 25 to 30 metres to the south (see Chapter 5). Unfortunately, 

detailed geochemical analysis (see Chapter 4) shows that the barite is 

contaminated by elements which are not compatible with its use in drill- 

ing mud. 

Tourmaline Greisen Veins and Associated Alteration Zones 

The Arsenic Ridge tourmaline greisen veins occur within the east- 

ern portion of Structural Zone A. Here, two mineralized structural zones 

occur at the northern contact between the Lost Horses Stock and clastic 
0 

metasediments. Structure #1 (060 ) intersects the contact at a moderate 

angle and contains between one and three, parallel, two to three tourmaline, 

tourmaline-quartz + clay + sulphide greisen veins. These silver-antimony- 

tin veins are mineralogically complex and sometimes eratically mineral- 

ized. Veins range in width from 1.5 metres to several centimetres, forming, 

in drill core, semi-continuous veins up to 3 metres wide. The kaolinite 

alteration accompanying the veins is 5 to 10 times wider than the tourma- 

line vein. Appendix A gives petrographic descriptions of several samples 

(R-35226A, 35226B, 35228, and 35229) taken from trench Tr-83-1 excavated 

in 1983. Figures 10a to 10j illustrate the major vein lithologies inter- 

sected in drill holes (see Chapter 6) and on Map 3 their relationship to 

the contact of the pluton is evident. Table 9 is a Table of Formations 

for the drill logs and is explained in Chapter 6. 

Drilling in 1984 shows that tourmaline veins are not continuous 

across the contact into the metasediments (although strong alteration 

and sporadic mineralization do occur) and that the vein structure is 

possibly stronger and more highly mineralized with sulphides at depth. 

Detailed petrographic work will be required to correlate vein mineralogy, 

sulphide mineralization and grades with litholoqical information. At 

present, the vein (0.9 metres to 3.0 metres wide) has been intersected 

over a lateral distance of 150 metres, a vertical distance of 100 metres 

and is open at depth. Although D D I i - 9 5 - 8 4 - 8 ,  the wcsternmost drill hole, 

intersected only 90 cm of poorly mineralized tourmaline vein, the enclosing 

alteration zone is very strong (710 metres wide) and soil geochemical and 

geophysical surveys indicate that the structure is continuous for at Least 

500 metres into the intrusion. The relationship between this vein system 

and the quartz-sulphide veins found two kilometres to the west 1s not 



known at this time. 

Structure #2 (Map 3) is a weakly mineralized fracture zone which 
0 

intersects the intrusion at a high angle and strikes approximately 090 . 
This structure is estimated from drill core to 15 to 20 metres wide and 

has been traced by soil geochemistry and prospecting for at least 400 

metres outside of the intrusion. Alteration of the host metasediments 

is very intense being characterized by moderate to strong bleaching and 

potassium metasomatism. This has formed a light coloured, porous, and 

permeable rock in which atoll structures have developed around remnant 

quartz clasts and sulphide (arsenopyrite, pyrite, lead-silver arsenides) 

deposition is erratic but locally spectacular. Toward the margins of 

this and several sub-ordinate structures (Map 3) narrow (1-2 mrn wide) 

muscovite and less commonly cassiterite(?) veinlettes have developed. 

The latter are highly dispersed and not of economic significance. 

Up to three per cent pyrite is commonly developed in hornfels 

at the pluton contact. Detailed sampling of several zones shows this 

sulphide to be economically unimportant. 



CHAPTER 4 : GEOCHEMISTRY 

4-1: Regional Geochemistry 

Results of regional stream, soil, and rock sampling programs are 

presented in Appendices C, D l  and E and on Map 4. Statistical summaries 

of the stream and soil sampling programs are given in Tables 4 and 5, res- 

pectively. 

Stream Geochemistry 

Samples were collected from all streams draining the contact of 

the intrusion except those draining the eastern margin, an area sampled 

during exploration on the Fiona Claims (Biczok, 1981). All silt samples were 

analyzed for Cu, Pb, Zn, Ag, As, and Sb and waters for Cu, Pb, Zn, F ,  U ,  

and pH. Results indicate that water sampling has been ineffective in de- 

tecting mineralization. All water samples were of nearly normal pH. 

A review of Appendix C and Map 4 shows that most base metal values 

are low except those in two creeks draining the western (S-44326 Zn=600 ppm, 

Ag=0.8 ppm, W-44327 Zn=90 ppb) and southwestern (S-20826 Zn=260 ppm, Ag=3.6 

ppm, W-20827 Zn=40 ppb) contact margins and are not indicative of base 

metal mineralization. The former stream probably drains weakly zinc-rich 

strata (covered by heavy overburden in this region) and the latter creek 

drains possibly vein-mineralized terrain discussed below. 

Because of the very arsenic-silver rich and sometimes antimony- 

rich nature of most vein systems, these elements have been chosen for 

detailed discussion. 

Two streams draining the western contact are As ? Ag anomalous. 

The northernmost contains only elevated As-in-silt values (S-44328 As= 160 

ppm, pH = 6.1) and is probably related to narrow arsenopyrite vein(s) near 

the contact. Silver and antimony values are low and exclude this area from 

further follow-up. In contrast, the southern creek contains elevated to 

anomalous Cu (160 ppm) , Zn (290 ppm) , Ag ( 3 . 6  ppm) , As (300 ppm) , and Sb 

(70 ppm) values (S-20826). These values are related to tourmaline It quartz 

vein float found on a ridge 500 metres to the north (R-44355, 44356) and 

require further detailed prospecting in 1985. 



TABLE 4 

Statistical Summary of Stream* Geochemical Samples 

NO. OF ANOMALOUS 
ELEMENT SAMPLES MEAN VARIANCE STD. DEV. THRESHOLD** 

* Silt only, water results do not yield meaningful statistics. 

* *  Mean + 2x Std. Dev. = Anomalous Threshold 

* * *  Excluding a single sample with 1000 ppm As, the results for 
27 samples are 134.15 18663.98 136 406 



TABLE 5 

S t a t i s t i c a l  Summary o f  R e g i o n a l  S o i l  Geochemical  R e s u l t s  

NO. OF ANOMALOUS 
ELEMENT SAMPLES MEAN VARIANCE STD. DEV. THRESHOLD 

Cu 9 4 22.79 1019.17  3 1  - 9 2  86 .64  

Pb 9 4 32 - 7 4  1523.66 39.03 110 .81  

Z n 9 4 121.55 26154.40 161.72 445 - 0  

Ag 94 0 .53  1 . 8 6  1 .36  3 .26  

A s  94 113 .53  293043 541.33  1196.20 

A s  * 92 62.63 25794 1 6 0 . 6 1  383.84 

Sb 6 2 17 .60  1282 35 .81  89 .21  

* e x c l u d e s  two s a m p l e s ,  1 @ 5200 p p m  and 1 @ 960 p p m .  



A single tributary to Syenite Creek (S-44280, pH = 6.4) located 

within the intrusion is Zn (240 ppm) and As (440 ppm) anomalous. Although 

silver levels are low (0.2 ppm) the sample results may reflect a distal 

source. If this is true, then the very high As level indicates that a 

strongly arsenopyrite-mineralized structure occurs within this watershed. 

This cirque should be examined in detail in 1985. 

All major streams draining the northern contact with the exception 

of Stonehedge Creek are moderately to strongly arsenic rich and weakly to 

strongly Ag + Sb anomalous. Four samplcsrecovered from Awesome Creek 

(S-44284, 44261, 44262, 44265) contain arsenic levels between 280 and 

1000 ppm As. Prospecting within the source area located weakly mineralized 

structures within the western enclosing ridge and strongly arsenopyrite- 

stibnite mineralized structures in the north facing wall. These veins 

belong in Structural Zone A and are discussed in Chapter 3. Sample S-44263 

containing 1000 ppm As was recovered from a stream draining out of talus 

below an arsenopyrite vein. Importantly, although base metal values are 

not anomalous in these creeks, they are elevated relative to creeks drain- 

ing poorly mineralized intrusive. 

Three locations were sampled on Cyanide Creek, one immediately 

below the contact within altered metasediments (S-37479), one immediately 

above the contact (S-37478) and a third (S-44334), four hundred metres 

south of the contact. Arsenic levels in all samples are moderately ele- 

vated relative to regional samples but none are strongly anomalous rela- 

tive to other local samples. S-37479 (As = 200) is marginally enriched 

relative to S-37478 (As = 180) possibly reflecting anomalous arsenic levels 

in rocks at the contact although surface waters draing the Gash and Arsenic 

Ridge vein appear to have little or no affect on the latter sample or 

S-44334 (As = 100 ppm). This is particularly confusing because at least 

one block laced with greisen veins was found in the creek at the contact. 

A single creek of normal pH (6.4) draining the cast side of the 

Zeta grid was sampled (S-44338). This silt is moderately enriched in 

Zn (200 ppm) and Acj (1.4 ppm) and mildly arsenic anomalous (As = 170 ppm) 



and reflects the generally low levels of mineralization on this portion 

of the grid. 

Detailed siltsamples were taken on all tributaries to Arsenic 

Creek as a follow-up to moderately anomalous As-in-silt levels found in 

1981 (Biczok, 1981) and 1982 (Jago, 1982). Of the eight samples recovered, 

only three contained weakly anomalous As-in-silt levels and only one 

(S-37403), coincident arsenic and silver anomalies. These creeks drain 

relatively homegenous quartz-syenite and syenite and except for several 

structures located in the southeast corner of the watershed, the area is 

poorly mineralized. The lower levels of enrichment found in samples this 

year and taken from the presumed source area of the 1982 anomalous results 

suggests that detailed sampling (250 metre spacing) inwards from the con- 

tact should be undertaken in 1985. Apparently sampling in 1984 began up- 

stream from the source area to previously anomalous samples. 

Three silt samples recovered from Stonehedge Creek (pH 6.2) con- 

tain background levels for Cu, Pb, Zn, Ag, As, and Sb except for S-35373 

which is weakly enriched in antimony (Sb = 44 ppm). Prospecting on ad- 

jacent ridges located several mineralized structures (soils, maximum 

11.0 ppm Ag, 190 ppm Sb) which are a probable cause for the elevated 

antimony levels, however, these structures strike parallel to the creek 

and therefore do not easily contribute directly to the geochemistry of 

the stream. In light of this, the interpretation of future sample results 

should be made with the knowledge of the ability of structures to contribute 

to a streams geochemistry. In some portions of the pluton, streams intersect 

structures at a high angle and therefore direct interaction can take place. 

In contrast, high angle near misses retard the ability of the stream to 

interact with the structure. 

Soil Geochemistry 

Map 4 presents the results of the 1984 soil sampling program found 

in Appendix D and the statistical summary is given in Table 5. 

In general, structures sampled in the south half of the stock 

returned sub-ariomalous metal-in-soil values. The large structure (20 metres x 



+ 
2 k i lomet res  long)  t rending  NW-SE and i n t e r s e c t i n g  t h e  g r a n i t i c  core  

con ta ins  only bar ren  s o i l s .  Within t h e  s t r u c t u r e ,  t h e  rock i s  heav i ly  

s l i ckens ided  and t h e  s o i l s  a r e  very carbonate  r i c h .  J. Morin of D . I . A . N . D .  

i n d i c a t e s  t h a t  such carbonate-r ich s t r u c t u r e s  a r e  l a t e  s t a g e  f e a t u r e s  and 

of no economic importance. However, t he  carbonate  enrichment may a l s o  

r e p r e s e n t  t h e  t o p  of a  l a r g e  s c a l e  hydrothermal system. 

Anomalous s o i l s  have only been c o l l e c t e d  from t h r e e  l o c a l i t i e s  

a p a r t  from s o i l s  on t h e  Zeta g r i d .  A seven metre wide s t r u c t u r e  l oca t ed  

near  t h e  west g r a n i t e  con tac t  (UTM 862967) was sampled on t h r e e  s o i l  l i n e s  

(P-49760-62, 49766-69, 49770-72) and re turned  anomaloussi lver  and a r s e n i c  

l e v e l s  up t o  2.6 ppm and 260 ppm, r e spec t ive ly .  Severa l  rock samples 

(R-49764-65) c o l l e c t e d  from t h i s  l o c a l i t y  a r e  weakly enr iched  i n  meta ls .  

Five moderately t o  s t rong ly  anomalous samples were c o l l e c t e d  from 

a  l i n e a r  s t r u c t u r e  (P-35368-71) and t h e  p lu ton  c o n t a c t  (P-35367) on Pin- 

n a c l e  Ridge. The magnitude of Ag (11.0 ppm), A s  (5200 ppm), and Sb (190 

ppm) va lues  i n d i c a t e s  t h a t  t hese  s t r u c t u r e s  a r e  h igh ly  minera l ized  t a r g e t s  

and should be examined i n  1985. Notably these  geochemical va lues  a r e  equal  

t o  o r  exceeded va lues  obtained over t he  g re i sen  ve in  on Arsenic  Ridge. 

Regional and d e t a i l e d  follow-up of stream geochemical anomalies 

and a l l  geo log ica l  t r a v e r s e s  should incorpora te  d e t a i l e d  s o i l  sampling. 

Prospect ing i n  1984 has shown t h a t  mine ra l i za t ion  i s  always a s soc i a t ed  

with topographica l ly  we l l  def ined  lineaments.  These f o l i a t i o n  zones a r e  

e a s i l y  i n t e r p r e t e d  on a i r  photos and can be quick ly  assessed  by s e v e r a l  

we l l  spaced s o i l  l i n e s .  Due t o  t h e  o f t e n  narrow na tu re  of t h e  t a r g e t  

v e i n s ,  the  i n t e r v a l  of s o i l  sampling must be kept  f a i r l y  s aml l ,  l e s s  than 

10 metres.  Where s e v e r a l  s t r u c t u r e s  i n t e r s e c t  t he  p lu ton  c o n t a c t ,  s e v e r a l  

contour s o i l  l i n e s  a r e  an e f f e c t i v e  prospec t ing  t o o l .  Sampling t h i s  season 

i n d i c a t e s  t h a t  s i l v e r ,  a r s e n i c ,  and antimony a r e  t h e  b e s t  t r a c e r  elements.  

Rock Geochemistry 

Rock qeochemistry and s o i l  sampling were used a s  t he  primary explor-  

a t i o n  t o o l s  on the  Zeta program. Regional samples were analyzed f o r  Cu, Pb, 

Zn, Ag, A s ,  and Sb and r a r e l y  f o r  Au o r  Sn. Experience has shown t h a t  Sn 

and A u  a r e  only poorly enriched i n  t he  Lost Horses Stock vein systems. 



Rock geochemical results are given in Appendix E and illustrated on 

Map 4. 

In general, rock samples recovered from structures in the south 

half of the stock are only weakly metal enriched, arsenic for example 

never surpasses several hundred parts per million and silver 0.6 ppm. 

One exception is several tourmaline-quartz vein samples (R-44355, 44356) 

collected at the west-central margin of the stock. These were recovered 

on a ridge five hundred metres north of a strong metal-in-silt anomaly 

(S-20826) but do not appear to be related to the anomaly because of topo- 

graphic interference. Several soil lines and surface prospecting should 

allow us to evaluate this occurrence more completely. 

Structural Zone A 

Structural Zone A contains numerous narrow quartz-sulphide veins 

and the Arsenic Ridge showing. The latter is discussed in Section 4-2a. 

Within the Awesome Creek collection basin five rock samples were 

weakly to strongly enriched in base and precious metals. Weak minerali- 

zation was found in a sample (R-21650) collected from a structure within 

the west wall of the valley. Lead (300 ppm), silver (31.0 ppm), and 

arsenic (GI000 ppm) levels are elevated here but the lack of mineralized 

float suggests that the vein is small. 

Four rock samples (R-21651-21654) recovered from three vein struc- 

tures located in the south wall of the cirque all returned highly anomalous 

base and precious metal levels. These samples and those recovered 400 to 

500 metres to the east (R-35363, 35364, 35366, 20830) probably belong to 

the same vein system and may be a distal manifestation of mineralization 

on Arsenic Ridge. Detailed prospecting between the two is very difficult 

due to heavy boulder talus and vegetation on valley slopes. Interestingly, 

within the western vein system, tin and antimony, silver, zinc and gold 

are antipathetic, the former decreasing with increasing elevation. In 

contrast, drilling on Arsenic Ridge shows that silver, lead and antimony 

dramatically increase with depth (see section 4-2a) and tin is erratically 

distributed and can increase or decrease with depth. Obviously, large 

differences in mineralization style must exist between these quartz and 

tourmaline veins. 



Several rock samples recovered from the northern contact region 

in Zone A contain anomalous silver and arsenic levels. R-20831A was 

selected from a large area of altered intrusive float and contains moder- 

ately anomalous Ag (814 ppm) and arsenic (1100 pprn). Several other samples 

from this locality are only weakly anomalous and soil samples returned low 

values. However, more prospecting is warranted here due to the broad area 

of altered float and metal-rich nature of Zone A. 

A single, coarse chip sample (R-20832) taken from the contact of 

the stock in Cyanide Creek returned 9.4 pprn Ag and 300 pprn As. Here, the 

hornfelsed metasediments are very rusty and contain several percent pyrite 

and thin muscovite veins. Although no further work is warranted here be- 

cause of the erratic nature of rock alteration and sulphide enrichment, 

sample pulps should be run for antimony and tin. 

Structural Zone B 

Rock samples (R-49764, 49765) recovered from a seven metre wide 

structure located near the western margin of the granite core are weakly 

to moderately enriched in base and precious metals (Ag 17.0-22.0 ppm, Au 

45-90 ppb). Soil sampling in the structure and these low but encouraging 

values indicate that more detailed prospecting should be carried out here. 

Several quartz-tourmaline veins located within the granitic core 

contain massive sulphide (pyrite, arsenopyrite, stibnite) lenses and con- 

siderable amounts of disseminated sulphide. However, a single chip sample 

(R-35361, 1.4 m) recovered from this vein is only weakly metal enriched 

and selected grab samples (R-37492, 37493) of massive sulphide are less 

enriched. Maximum Ag (56.2 pprn), antimony (320 pprn), and tin (1160 ppm) 

levels are sub-economic. 

Detailed sampling of the "Gash" vein structure produced generally 

disappointing results. Figure 4A is a plan view of the vein showing the 

distribution of grab and chip samples collected along its strike. Figure 

4B illustrates a cross-section view of the vein (see Chapter 3 for a des- 

cription) and gives rock geochemical results for all samples collected 

along its interpreted strike length. 



The highest silver, lead, tin, and antimony levels were found 

only in samples from the central portion of the widest part of the vein 

(R-44399A, R-44400, R-21626) and quickly diminish in either direction 

within ten metres to sub-economic levels (for example R-44398). Disap- 

pointingly, quartz-sulphide rich, tourmaline-poor vein float located up 

to 60 metres away returned only weakly anomalous values (R-21627, 60 

metres to the north, Ag = 26 ppm, Sn = 800 ppm, Pb = 960 ppm). Chip 

samples recovered from this years program all contained values consistent 

with those from previous years. Maximum values in samples recovered in 

1983 (R-35237, 35238, 25241, Lane,1983) were 173 ppm Ag across 75 cm and 

0.47 percent Pb across 1.2 metres. 

Selected grab samples from the same program returned 7.9% Pb and 

8.76 opt Ag (R-35240) and 1.81% Pb and 9.5 opt Ag (R-35556). Maximum 

values in grab samples this year included 61.6 opt Ag and 14.1% Pb. The 

latter sample (R-21626) consists of fine-grained sulphide needles within 

a highly altered quartz vein(?) matrix and was taken from a 30 cm interval 

in chip sample R-44400 (1.2 metres). Unfortunately this particular phase 

does not persist laterally. 

No further work should be planned on this structure because of 

its limited lateral extent and generally low and erratic base and precious 

metal values. 

Two hundred metres north of the "Gash", a single sample (R-37500) 

of quartz vein breccia (3-5% sulphide) returned 6.5 opt Ag, 1.5% Pb, and 

0.52% Sb. The limited size of the occurrence precludes further exploration. 

Structural Zone C 

Rock geochemical values for most veins found in Zone C are low. 

Quartz vein float (R-37410, 37411) found in several lineaments in the 

southern portion of this zone are weakly base ( 4  .14% Pb) and precious metal 

( 4  1.1 opt A q )  anomalous and represent some of the most highly sulphide- 

mineralized vein material found in the eastern half of the Lost Horses Stock. 

Several samples recovered from the pluton contact (R-49753, 21648) contain 
I 

comparable metal enrichment and probably represent a better target for 



future exploration. Prospecting here has located a fairly extensive 

alteration halo about a linear structure that continues into the horn- 

felsed metasediments. The sediments here are rusty and/or bleached much 

like those found on the Zeta grid. Although all samples recovered from 

three structures located on this ridge in the pluton returnailow values, 

one sample from the metasediments was enriched (R-21648, Pb = 7100 ppm, 

Ag = 11.0 ppm, As = 1000 ppm, Sb = 250 pprn). ~dditional prospecting here 

is warranted and should attempt to trace all lineaments within the meta- 

sediments. Soil sampling methods have been discussed above. 

A single structure located near the contact in the northeast core 

of Zone C was not rock sampled. Soil values from this area reach a maxi- 

mum of 11.0 pprn Ag, 850 pprn Zn, 310 pprn Pb, and 80 pprn Sb. This alteration 

zone should be prospected in detail in 1985. 

4-2: Geochemistry of the Zeta Grid 

Soil Geochemistry 

263 soil samples were recovered from the Zeta grid. All samples 

were analyzed for Cu, Pb, Zn, Ag, and As and only those from the metasedi- 

mentary area for Ba. Sample results are givain Appendix F and plotted on 

Maps Fa to 5f. Table 6 summarizes the sample statistics. 

Cu Geochemistry (Map 5a) 

Anomalous copper-in-soil levels on the Zeta grid are found in 

the metasediments and generally are confined to a linear polymetallic 

anomaly which trends ENE-WSW from L15+00E, 21+00N to L 20+00E, 22+00N. 

Other spot highs occur on the grid at L 18+00E, 20+50N and L 20+00E, 20+50N. 

These are associated with highly altered hornfelses in Structures #2 and 

#1, respectively. Within the intrusion Cu values are all low but a contour 

interval of 20 ppm coincides with a curvilenear polymetallic anomaly 

associated with the greisen vein in Structure #l. 

Pb Geochemistry (Map 5B) 

Pb-in-soil values exceeding 100 pprn are considered to be anomalous. 

Map 5b shows that these are confined to short linear trends. The most 

prominent is associated with a curvilinear polymetallic soil anomaly trend- 

ing eastward from L 15+00E, approximately 18+50N to L 22+00E, 22+00N. The 

intermittent nature of the anomaly fron line 20E to 22E reflects a poorly 

mineralized bedrock source. The irreqular pattern of contour lines at 

20-tOOEt 20+00N is caused by the intersectiorl of ~trutures #1 and #2, and 
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slumps of mineralized talus. Structure #2 is defined by a weak, discon- 

tinuous anomaly-trending off the grid at L 25+00E, 21+75N. The very high 

values obtained between line 19+50E and 21+00E are caused by the soil 

sample being contaminated by a large proportion of supergene enriched vein 

fragments from Structure #2 and thereforeis not truly representative of the 

"B" horizon soils. The discontinuous Pb-in-soil anomaly associated with 

Structure #2 and trending to the west may be caused by a discontinuously 

mineralized vein or by flooding of barren soils onto normally Pb-enriched 

soils overlying the vein. This scenario is undoubtedly true at L 18+00E, 

19+25N and L 19+00E1 19+75N but elsewhere is difficult to evaluate. 

Weakly to highly anomalous Pb-in-soil levles occur discontinuously 

along the polymetallic soil anomaly trending from L 15+00E, 21+00N to L 20+00E1 

22+00N. The strongest lead anomaly (500 ppm) is associated with anomalous 

Cu (100 ppm) , Zn (1400 ppm) , Ag (2.0 ppm) , and Ba (3100 ppm) and is probably 

associated with a metal-rich black shale. 

Zn Geochemistry (Map 5c) 

Weakly anomalous (greater than 100 ppm Zn) Zn-in-soil levels occur 

in the intrusion over the interpreted strike length of Structure #1 ex- 

cluding zones where soil flooding has occurred and are generally coincident 

with weakly anomalous Cu, Pb, Ag, and moderately anomalous As levels. 

Several sub-parallel weakly anomalous zones (L 23+00E, 19+50N to 25+00E, 

20+00N and 23+00E, 20+25N b25+00E, 21+00N) occur toward the east end of 

the grid. These may be associated with strong alteration zones at the 

pluton contact although a very high Zn on the base line probably reflects 

a different source. 

Within the metasediments, a very strong (maximum 4000 ppm Zn), 

linear, zinc anomaly (L 15+00E, 21+00N to L 20+00E, 22+00N) trends ENE- 

WSW and is associated with weakly to moderately high Cu-Pb-Ag and Ba-in- 

soil levels. Because of the strong association with barium and the only 

weakly positive correlation with arsenic, this anomaly is interpreted to 

be associated with metal-rich sediments. 



Siver Geochemistry (Map 5d) 

Silver-in-soil anomalies generally follow three trends. Weak to 

moderate enrichments (1.0 ppm to 3.4 ppm) are associated with the poly- 

metallic (Cu, Pb, Zn, Ba) anomaly discussed above and can probably be 

attributed to metal-rich sediments. 

Two strong trends are associated with structures #1 and #2. Asso- 

ciated with the first structure is a curvilinear polymetallic anomaly which 

typically trends frcmCu, Pb, Zn, and As from L 15+00E, 18+50N through the 

baseline at 19+00E and off the grid at L 22+00E, 20+00N. For silver, how- 

ever, the anomaly is only weakly defined (0.4 to 0.6 ppm) from L 15+00E to 

L 18+00E at which p ~ i n t  it is coincident with the overall trends. Silver 

curiously forms a separate westerly trend at this point and diverges from 

the established soil anomaly towards L 15+00E, 19+50N. At this time, this 

divergence can only be explained by groundwater percolation downslope from 

silver-rich subcrop. The negative correlation with other elements suggests 

that mineralized subcrop is not present here. 

Silver is very strong enriched between L 19+50E, 20+25N and L21+50E, 

20+50N. This area occurs immediately to the west of the intersection of 

Structures #1 and #2 and is associated with abundant superqene enriched 

sulphide vein fragments within the sampled soil horizon. Several rock sam- 

ples from this location indicate that weathered vein material is strongly 

metal enriched relative to unweathered vein material, a conclusion which 

agrees well with drill hole results. Curiously, silver forms a strong 

trend diverging from Structure #2 (21+00E, 20+50N trending to 25+00E, 

21+75N) around 21+00E, 20+50N and continuing downslope to 23+00E, 20+25N 

and off the grid at 25+00E, 21+00N. The simplest explanation is to define 

a third mineralized structure here, however, soil creep and the easy mobility 

of Ag in groundwater are a better alternative. The positive correlation 

between easily mobile Ag, Zn, and As and the negative correlation between 

these elements and relatively immobile Pb suggests that the latter hypo- 

thesis is correct. Detailed prospecting in this area should be completed 

to test this hypothesis. 



As Geochemistry (Map 5e) 

Arsenic-in-soil anomalies demonstrate good positive correlations 

with the Cu, Pb, Zn, and Ag anomalies associated with Structures #1 and 

#2. Very high values associated with the polymetallic anomaly centred on 

L 20+00E, 20+50N are undoubtedly caused by arsenate-rich vein float con- 

taminating the sample soil horizon. In this area, secondary arsenates 

are very well developed and have stained the rocks a light green-yellow 

colour . 
A weak arsenic anomaly occurs generally downslope from a strong 

Cu, Zn, As anomaly associated with metal-rich sediments in the northwest 

quadrant of the grid. This author finds the arsenic association is unusual 

and suggests that a weak alteration zone associated with local mineraliza- 

tion in the Lost Horses Stock may have developed in strong foliation zones 

within the footwall. 

The curvilinear arsenic anomaly close to the baseline in the 

northeast grid quadrant is coincident with moderately anomalous Ag and 

Zn levels. Althouqh a subcrop source may be causing the anomaly, it is 

probably due to groundwaters percolating downslope from arsenic-rich 

subcrop. 

Ba Geochemistry (Map 5f) 

Barium-rich soils are generally confined to the northwest quadrant 

of the grid and are associated with a moderate to strong, linear Cu, Pb, 

Zn, and Ag anomaly. This area is interpreted to be underlain by metal-rich 

sediments and a three metre section of laminated barite has been found on 

the grid at 17+95E, 20+80N. This showing is five to ten metres north of 

the very strong Ba-in-soil anomaly (G10,OOO ppm Ba) and is undoubtedly the 

cause of it. 

Curiously, Ba-rich soils diverge from the polymctallic trend at 

L 15+00E, 21+00N and form a dog leg trend from this point to 17+00E, 

20+25N and toward 18+50E, 21+00N. This second trend may be explained by 

undetected complex folding pdtterns or a second sub-parallel barite-rich 

horizon. This second trend does not have coincident Cu, Pb, Zn, and Ag 

enrichments. 



Barium is enriched in two other areas. A spot anomaly (2800 ppm) 

occurs on line 21+50E, 22+00N and may be associated with possibly faulted 

portions of the two trends established to the west. A third, weak, linear 

anomaly generally follows the Ag, Zn, As trend established near the base- 

line in the northeast grid quadrant. This anomaly originates downslope to 

the east from spectacular Ag, As, and Pb levels associated with Structure 

#2 and was unexpected. The low levels of soil enrichment suggest that 

it is a transported anomaly and is not assoicated with a bedrock source. 

In summary, three polymetallic trends have been established on the 

Zeta grid that are related to bedrock mineralization. Weak to strong, often 

discontinuous, linear, Cu, Pb, Zn, Ag, and As anomalies are associated with 

Structure #1 (L 15+00E, 20+95N to L 25+00E, 21+75N). "Bullseye" metal-in- 

soil anomalies are probably caused by weak enrichments associated with 

strong alteration zones in faults at the contact (see Chapter 2). 

A strong correlation between Cu, Pb, Zn, Ag, and Ba exists for a 

linear anomaly in the northwest quadrant of the grid. This area is under- 

lain by a three metre thick laminated barite horizon and is probably as- 

sociated with metal-rich sediments. Figure 5 illustrates the change in 

soil geochemistry across this barite horizon and suggest that the metal- 

rich sediments occur in the footwall. 

Zinc and barium show a positive correlation above the subcropping 

barite althouc$rock geochemical values (see below, this chapter, Figure 8) 

do not show Zn-enrichment. 

Soil Sampling in Trench Tr-83-1 

B/C horizon soil samples were recovered from trench TR-83-1 on the 

Zeta grid (18+75E, 19+50N). Figure 6 depicts a cross-section view of the 

trench showing major rock lithologies and the distribution of the dark 

coloured "B" horizon and light to white clay-talc rich "C" horizon soils. 

The colour of soil outside of the trench was not determined however trench- 

ing nearby indicates that it is rusty over weakly altered syenite and brown- 

grey over unaltered sycnite. 

Examination of the trench results shows that all elements except 

Cu are enriched in both soil horizons overlying vein subcrop and that en- 
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r i chment  i n  t h e  w h i t e  c l a y - t a l c  "C" h o r i z o n  i s  i n  some c a s e s  an o r d e r  o f  

magnitude g r e a t e r  t h a n  i n  samples from t h e  "B" hor izon .  Cu i s  e n r i c h e d  

i n r e i t h e r  s o i l  h o r i z o n  and i n  some c a s e s  Zn i s  e n r i c h e d  i n  t h e  "B". I n -  

t e r e s t i n g l y ,  s t r o n g l y  anomalous s o i l s  can be o b t a i n e d  from samples' o n l y  

20 cm from t h e  s u r f a c e .  Because many sampling programs a r e  conducted i n  

t h e  e a r l y  summer, a f r o z e n  A o r  B hor izon  o f t e n  i n h i b i t s  p r o p e r  sampl ing 

p roduc ing  m i s l e a d i n g  r e s u l t s .  

These sampl ing r e s u l t s  i n d i c a t e  t h a t  t h e  w h i t e  c l a y - t a l c  l a y e r  

o v e r l y i n g  t h e  v e i n  does  n o t  p r o h i b i t  c a p i l l a r y  movement o f  m e t a l  i o n s  as 

proposed by Lane ( p e r s .  comm.) i n  1983 and t h a t  "B" h o r i z o n  s o i l  samples 

shou&d a d e q u a t e l y  t e s t  f o r  anomalous s o i l s .  

Rock Geochemistry 

B a r i t e  : 

Rock geochemical  r e s u l t s  f o r  t h r e e  b a r i t e  samples a r e  g i v c n i n  

Tab le  7 .  R e s u l t s  f o r  rock c h i p s  t a k e n  over  f i v e  met re  i n t e r v a l s  o v e r  

t h e  b a r i t e  o c c u r r e n c e  a r e  i l l u s t r a t e d  on F igure  7 .  

Examination o f  Tab le  7 shows t h a t  t h e  l amina ted  b a r i t e  i s  h i g h l y  

contaminated (maximum w t . %  Bas0 = 80.29) by s i l i c a  (up t o  47.00% prob- 
4 

a b l y  a s  i n t e r l a m i n a t e d  c h e r t )  alumina (up t o  9 .80%, p o s s i b l y  a s  a c l a y  

f r a c t i o n  w i t h  minor po tass ium up t o  2.50%) and i r o n  (up t o  1 1 . 0 0 % ) ,  t h e  

l a t t e r  f o r m i n g a l i g h t  yel low t o  orange wea ther ing  s u r f a c e  on fe l senmeer  

samples.  Base m e t a l s  a r e  low w i t h i n  each sample and c o n s i s t e n t  w i t h  

o t h e r  con taminan ts  i n c r e a s e  s l i g h t l y  toward t h e  hanging w a l l .  I n t e r e s t i n g l y ,  

s i l v e r  i s  a n t i p a t h e t i c  and i s  h i g h l y  c o n c e n t r a t e d  (715 ppm) i n  t h e  f o o t -  

w a l l .  S h a l e  samples (F igure  7 )  recovered  from in te rmixed  fe l senmeer  con- 

t a i n  background v a l u e s  f o r  a l l  e l ements  and o n l y  l e a d  and phosphate  show 

a  weak enr ichment  i n  t h e  s h a l e  f o o t w a l l .  The c h a r a c t e r i s t i c s  d e s c r i b e d  

above a r e  n o t  compat ib le  w i t h  b a r i t e  used i n  t h e  d r i l l i n q  i n d u s t r y  and 

t h e r e f o r e  f u r t h e r  work on t h i s  showing i s  alow p r i o r i t y .  



TABLE 7  

Rock Geochemical  R e s u l t s  

Z e t a  B a r i t e  Showing 

Sample No. 
E lemen t/oxi.de R-21673 R-21674 R-21675 

S r  T o t a l  (ppm) 

C T o t a l  ( % )  

SO4 ( % )  

B a r i t e  ( W t  . % ) 

L.O.I .  ( % I  

S iO ( % )  
2 

T i 0  ( % )  
2 

A 1 2 0 3  ( % I  

Fe203 ( % )  

K 2 0  ( % I  

Na20 ( % )  

P 0 ( % )  
2 5  

MnO ( % )  

MgO ( % )  

CaO ( % )  

Sp.Gr.  ( c c )  

LO. 0 1  

0 .12  

W.L. = Water l e a c h  
N.L. = 3% NaCl l e a c h  

L5/102 

L5/21 

790 

0 .50  

49.34 

30.95 

80.29 

0.85 

12  - 0 0  

0 .08  

2.00 

2.50 

0 .20  

0.05 

0 . 0 9  

LO. 1 

0 .5  

L0.5 

3 .9  

L.O.I .  = L o s s  on I g n i t i o n  
* i n  ppm 
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High Base Metal Anomaly at L 18+00E, 21+50N 

Figure 7 illustrates results from rock chips collected over five 

metre intervals across a tremendous zinc-in-soil (4000 ppm) anomaly on the 

Zeta grid. Copper-silver-and barium-in-soil levels at this location 

(Cu = 180 ppm, Ag = 3.4 ppm, Ba = G10,000 ppm) are all enriched and sug- 

gest that the source is from an underlying metal-rich shale. Interestingly, 

lead (340 ppm) is anomalous only in a soil sample taken 25 metres to the 

south. The sampled interval unfortunately did not cover the zinc-rich 

strata as the author believed the anomaly had been transported slightly 

downhill. On Figure 7, rock sample results are elevated to strongly 

anomalous only in the first two sample intervals. Future sampling should 

be done at least within the interval 21+25 to 21+50N on line 18+00E. 

Rock Geochemistry Associated with Structure#2 

Surface chip samples were taken over five metre intervals along 

three grid lines to more accurately define the positicnof Structure #2. 

In the field, the Structure was identified by the occurrence of very 

bleached float (see Chapter 4, Mineralization) or by arsenate-stained 

float (see also Chapter 4) and eventually within drill holes by bleached 

drill core or elevated rock geochemistry. Structure #2 also is defined 

by a 150 metre long very stronq soil anomaly (maximum Ag = 87 ppm, maximum 

Pb = 3800 ppm, maximum As = 3200 ppm) although drill core assays failed 

to duplicate the maginitude of any surface samples. Figures 8A, B, and C 

depict changes in base and precious metal values leading up to the zone 

or away from. Unfortunately, the Structure was generally located on a 

hillside (line 20+00E) or was covered by soil and rock fragments so only 

sample line 21+00E presents a section across the zone. Even in this section, 

however, the south end was partially covered by soil and the surrounding 

metal-poor host could not be sampled. 

Section 19+00E is least well mineralized of the three sections 

but still shows strong enrichment in lead (up to 350 ppm), silver (5.7 

ppm), and arsenic (200 ppm). As expected from soil results, copper and 

zinc are background and gold was below detection limit. Also evidel~t is 

a stronq lead-silver, arsenic absent association for samples taken between 
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20+15E and 20+25N. A third possible structure is indicated by moderately 

elevated values recovered near the end of the sample line. This was later 

confirmed by a short traverse. 

Section 20+00E is unique in that all elements analyzed are anoma- 

lous and that the Structure has a sharp hanging wall (interpreted from 

drill core) contact. Two rock samples recovered along this interval de- 

monstrate the upgrading nature of sample weathering. Sample R-44396 was 

taken from relatively fresh sulphide bearing outcrop and although the 

sample itself is highly altered, base and precious metal levels are at 

least an order of magnitude (compare Ag 9.0 pprn vs. 3200 ppm) less than 

levels in a weathered sample (R-20816) of similar parentage. This rela- 

tionship readily shows how soil samplirgin rock chip contaminated "A" 

horizon soils can lead to exaggerated, supposedly "B" horizon soil anoma- 

lies. 

Section 21+00E demonstrates the highly erratic nature of minera- 

lization within these structures and the powerful "bleaching" nature of 

the metasomatic fluids. Two rock samples (R-20804, R-20805) are very 

similar in appearance, both being highly altered, vuggy quartzites except 

that the latter contains up to 10% arsenopyrite. Rock geochemical values 

are highly contrary, the former containing background to sub-background 

levels (Cu = 2 ppm, Pb = 70 ppm, Zn = 6 ppm, Ag = 1.8 ppm, As = L2 ppm, 

AU = 10 ppb) and the latter being highly enriched in lead (2%), silver 

(130 ppm) , and arsenic (10%). This conflict within similmlithologies 

may help to explain the poorly mineralized nature of drill core samples 

from Structure # 2  and demonstrates that mineralization here is highly 

erratic. 

Rock Sampling of Trench Tr-83-1 

Figure 9 depicts a section looking west across Trench TR-83-1 

(L 18+75E, 19+50N) and compares geochemical results obtained from chip 

samples in 1983 to those obtained in 1984. In general, sample results 

are similar although lead and silver values returned in 1983 are usually 

higher and copper and zinc values usually lower than the 1984 results. 

Because of the comparitivc nature of this study, individual litholoqics 

were not sampled and therefore cannot be comparddirectly to drill core 

results. 
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CHAPTER 5: Geophysics - VLF-EM Survey 

Raw data profiles and contoured Fraser Filtered VLF-EM data 

together with a structural interpretation of the Zeta grid area are given 

on Maps 6A and 6B. The survey was conducted with a Geonics EM-16R instru- 

ment; readings were taken every 25 metres except in anomalous areas where 

the spacing was 12.5 metres. The angle between the Hawaii transmitter 
0 

(23.4KHz) and the mineralized structures is approximately 30 . 
5-1: Anomaly Interpretation 

Raw and contoured data defined seven significant conductive zones 

(A to G). "A" is a linear anomaly (350 metres) associated with Structure 

#1 which hosts Ag-Pb-Sb-rich tourmaline-greisen veins. The strongest 

EM responses occur on L 19+00E, 19+75E, and L 18+00E, 18+75N, the former 

possibly caused by ice found in a trench (Tr-84-2) on L 19+00E and the 

latter caused by the water-rich(?) intersection of Structure #1 and possibly 

a subsidiary structure associated with anomaly "A". 

Anomaly "B" is a curvilinear anomaly, 650 metres long, which trends 

across the grid from L 15+00E, 20+62N to approximately L 21+00E, 20+50N. 

Mapping and soil geochemistry show that the anomaly may be associated with 

graphitic chert and shale within the footwall of a sequence of metal-rich 

shales and bedded barite. The EM anomaly is, in places, 20 to 30 metres 

south of the linear geochemical anomaly. The interpreted shape of anomaly 

"B" conforms well with the structural interpretation, faults (Structure #1(?), 

3, 4) having displaced the conductive horizon and broadened the EM response. 

Anomaly "C" is a broad, linear anomaly (400 metres) that has not 

been adequately explained. Mapping suggests that the eastern portion is 

related to intense clay alteration and conductive water-filled foliation 

zones associated with subcropping syenite dykes, however the central and 

western portions are unresolved. 

Anomaly "13" is a short (150 metres on the grid), linear anomaly 

associated with the interpreted fault zone "3". No coincident geochemical 

association occurs here and outcrop exposure in the intrusion is poor. 



I 
Anomalies "E and E"" are very irregular, broad, possibly mul- 

I I 
tiple conductive zones. Anomaly E may be associated with fault zone 

I 
" 4 " ,  however, E similarly would require several parallel conductive 

fault zones. There is no coincident parallel geochemical anomaly asso- 

ciated with anomaly " E M  although a persistent Pb, Zn, As-in-soil anomaly 

cross-cuts it at a high angle. 

Anomaly "F" is a short (150 metre long), linear anomaly cross- 

cutting the intrusive contact. The occurrence of altered metasedimentary 

float outside of the intrusive suggests that the conductive zone is asso- 

ciated with a weakly mineralized, probably wet, fault or foliation zone. 
I 

Anomalies "G and GI"' are associated with a geologically inter- 

preted fault at the pluton contact but are displaced 25 to 50 metres north- 

ward. This relationship suggests that the conductive zone is also a 

broad, water-bearing foliation zone. Anomaly GI' is coincident with a 

weak although linear Ag-Zn-As-in-soil anomaly, however the latter may not 

be associated with a bedrock source. 



CHAPTER 6: Diamond Drilling 

6-1: Introduction 

Ten NQ-diamond drill holes, totalling 883.06 metres/2,896.5 feet, 

were completed on the Zeta grid between July 8 and August 19, 1984. A 

"small-38" diamond drill and four drillers on contract from Arctic Diamond 

Drilling of Whitehorse, Yukon were used for the job. July diamond drilling 

commenced after mobolization of the drill from the Tak property and was 

terminated on July 21st, after the completion of seven holes, so that a 

proper assessment of drill results could be made. Drilling recommenced 

on August 9th, after the completion of a surveyed grid and was terminated 

on August 20th with the completion of hole number ten. Table 8 summarizes 

drilling on the property with reference to both the old and new surveyed 

grids. Drill hole locations are illustrated on Map 3. 

6-2: Drill Hole Legend 

The drill hole legend is given in Table 9 and shown on each drill 

section in Figures 10a to 101 (Back pocket). 

Unit la is a fine to medium grained quartzite hornfels with typi- 

cally less than 1% pyrite or other sulphides. The thickness of bedding 

is commonly obscurred due to the massive nature of the hornfels although 

bedding laminations are fairly common in silty equivalents. Where highly 

altered the rock is similar in appearance to rocks from Structure #2 des- 

cribed in Chapter 2. Coarse clastic quartzites to pebbly quartzites com- 

prise Unit lb. These essentially are a coarse to pebbly equivalent of 

Unit la although field mapping suggests that some are chert pebble con- 

qlomerates. Clasts within alteration zones are almost completely oblit- 

erated and only a lightly coloured vestige remains. Unit lc is usually 

interbedded with the former lithologies. Laminations are typically less 

than 1 cm and form pairs of siliceous laminae with highly altered (to 

clay), mafic-rich laminae. Grain size in either type is fine grained. 

Units Id to lg comprise the alteraticnassemblages associated with these 



sediments. Alteration occurs within Structures #1 and #2 (DDH-3, 5, 9, 

10) and beside syenite sills and dykes encountered in DDH-5 and DDH-9. 

Clay veins with minor limonite (Unit Id) are the most common alteration 

assemblage and are typically manifested as tiny, anastomosing, limonitic 

clay veinlettes. The proportion of these veinlettes decreases with dis- 

tance from the syenite sills where contact alteration is intense enough 

to form a clay mush from a hornfelsed quartzite. Unit le is a hematitic 

variety of Unit Id and typically occurs at the footwall and hanging wall 

contacts of syenite intrusions in DDH-5 and DDH-9. No sulphide minerali- 

zation was noted with either Unit Id or le. Unit If is a sulphide bearing 

equivalent of Units Id and le and is characterized by often intense 

bleaching of the metasediments and by one to three percent arsenopyrite 

and pyrite. Arsenate staining is developdon cleavage and fracture 

surfaces but is poorly developed compared to equivalent strata at the 

surface. The highest geochemical values are associated with this litho- 

logy. Unit lg is typically developed peripherally to the mineralized 

zones. Both limonite and manganese form on fracture and cleavage planes 

although the latter is characteristic of relatively unaltered rocks. 

Units 2a, 2b, and 2c are equivalent to the same units found in 

Table 2 and are not described here. Units 2d to 21 comprise alteration 

assemblages associated with vein litholoqies (Unit 3) described below. 

Unit 2d refers to weakly to completely developed, generally beige col- 

oured kaolinite and is not used to indicate the white kaolinite or clay- 

kaolinite mixture found in very mildly foliated and weathered(?) footwall 

and hanging wall intrusive. Typically beiqe kaolinite is limonite poor 

and often forms as a massive lithology very close to vein sections. Porous 

banding is commonly developed although the dissolved mineral species or 

lateral continuity of the porosity is unknown. All gradations between 

weakly altered to completciy replaced intrusive characterize Unit 2e. 

This generally is simply a limonite equivalent of Unit 2d, but it also 

characterizes more the weakly altered sycnites. Drill core examination 



shows that most or all of the limonite is derived from hornblende and 

biotite breakdown and therefore the original lithology becomes scarcer 

as the vein core is approached. Limonite may be pervasive, especially 

in completely kaolinized intrusive, or more commonly, is concentrated 

around grain boundary vestiges in weakly to moderately altered intrusive. 

Unit If is a weakly hematitic equivalent of Units Id and le and is scarce 

in all of the drill holes. In general, this Unit is confined to kaolinite 

alteration near vein material (Unit 3aII) which is also hematitic. Unit 

2g appears to be a post-kaolinization phenomena which may preceed tourma- 

linization. Typically this lithology contains massive kaolinite + limonite 
+ scarce (<I%) disseminated tourmaline. Clay alteration of this assemblage, 

especially the kaolinite, often is zomdaway from a very sharp contact with 

a clay vein such that the kaolinite becomes increasingly fresher and harder. 

Clay never exceeded 30 to 40% of this lithology although sometimes the 

contact with the adjacent clay vein is difficult to interpret due to the 

amount of clay present. Unit 2h differs from a similar lithology, unit 3d, 

in that the former is barren of any mineralization while the latter appears 

to be very complexly mineralized and possibly is simply a highly altered 

greisen vein. 

Unit 2h is a very soft white to cream-white clay-talc(?) mixture. 

Core examination indicates that it is probably a highly foliated, clay- 

talc(?) altered kaolinite zone although in some instances the contacts 

with other units including 2e, 2f, and 2g are very sharp. Unit 2i refers 

to more than typical amounts of limonite and manganese association with a 

particular rock lithology or alteration type. This unit is most common 

in poorly altered, but highly foliated intrusive and occasionally is silver- 

bearing. These foliation zones typically vary in width from a few centi- 

metres to 30 to 40 centimetres and may occur as parallel or numerous inter- 

woven zones. Unit 2j is very scarce and this author was not sure that one 

of the components was chalcedony. This drill section (10 to 15 cm) occurred 

within a zone of complete kaolinization without any clay-talc alteration and 

is the second reported occurrence of chalcedony on the Zeta grid. Unit 2k 



encompasses only biotite alteration of hornblende within weakly kaolinized 

syenite. This alteration stage is intermediate between very weak chlori- 

tization of hornblende and strong limonitic alteration of the intrusive 

before entering strong kaolinization in the footwall and hanging wall of 

the greisen veins. Unit 21 has been seen in core only in drill holes 

six and ten. When wet, it appears to be turquoise-blue in colour and 

upon drying appears blue-green. The exact paragenesis of this material 

is not known, however, it may be an alteration product of the more nor- 

mally massive beige kaolinite. Contacts between the two are irregular 

and the coloured variety appears in some instances to cross-cut the beige 

kaolinite . 
Unit 3 contains all of the vein lithologies. Descriptions are 

necessarily short because of the complex mineralogy of these greisen veins 

and are supplemented by passages in Appendix A. Unit 3a is a three- 
I 

tourmaline, tourmaline + quartz t sulphide t clay + limonite vein. The 

three tourmalines are related to three mineralization cycles, the first 

generation producing coarse, radial aggregates of black tourmaline inter- 

grown with quartz, the second a non-pseudomorphic,blue-green, felted tour- 

maline in irregular patches, often after first generation tourmaline and in 

breccia veins, and the third, tiny (maximum 3 to 4 mm across), radial ag- 

gregates of translucent, brownish tourmaline, randomly distributed in the 

core (see Appendix A, sample description R-35226A). The proportion of 

tourmaline varies in the core from 30% to 65%, commonly with equal amounts 

of generation one and two and only a few percent of generation three tour- 

maline. Quartz (25%-40%) occurs as anhedral patches and euhedral crystal 

agqr-egates, occasionally replacing early mafic minerals but generally oc- 

curring as a late stage mobilate. Tourmaline needles commonly form as 

inclusion in quartz. Sulphide and oxide minerals never exceed eight per- 

cent combined and include in decreasing order of abundance, secondary 

arscnate, jamesonite-boulangerite, arsenopyrite, cassiterite-rutile, 

sphalerite, schcelite, and covellite. A detailed description of their 



parageneses is found in Appendix A. (see sample description R-35226A, 

R-35226B, R-35228, and R-35229). 

Sericite is the primary clay mineral and typically forms as fine- 

grained aggregates and sheaves replacing both tourmaline and quartz. This 

secondary mineral generally forms less than five percent of the vein mat- 

erial except near gradational, highly altered vein contacts. Limonite is 

a typical breccia vein component within 50 to 75 metres of the surface. 

At that point, it diminishes to less than one to two percent, its place 

possibly being taken by hematite. Porosity in this lithology decreases 

from 10 to 15% near the surface to 5 to 10% at minus 100 metres. 

Unit 3a is simply a brecciated, hematitic equivalent of Unit 
I I 

3a in which brecciation is no longer confined to narrow veinlettes and 
I 

hematite is strongly (5 to 10%) developed. Core examinations show that 

this lithology is commonly associated with the footwall of the tourmaline 

veins although the zones probably are highly irregular between drill holes. 

Unit 3b is a two generation tourmaline vein similar in mineralogy 
I 

to Unit 3a except that the third generation tourmaline is very scarce or 
I 

absent. This lithology characterizes several deep drill intersections of 

approximately 100 metres below surface. Evidently these veins are verti- 

cally zoned as secondary alteration and porosity decreases with depth. 

No thin section descriptions are available for this unit. 

Unit 3c is a one tourmaline, tourmaline vein with scarce to absent 

quartz, sulphide, limonite, and manganese. These veins are typically 

narrow (less than 3 to 5 cm) and common dissect symmetrically, zones of 

disseminated (10 to 15%) radial aggregates of black tourmaline. Kaoliniza- 

tion of the host is complete and tourmaline commonly replaces kaolinite 

at vein contacts. This lithology is incipient to large scale tourmaliza- 

tion. 

Unit 3d is similar in appearance to Unit 2h except that the latter 

contains no tourmaline nor is it ycochemically anomalous. Unit 3d is either 

a clay-tourmaline vein, an extensively clay-altered tourmaline vein, or, a 

clay altered, disseminated tourmaline replacement zone. Clay/talc dominates 

this unit but this may grade into dominantly tourmaline vein or to smeared 

or disseminated tourmaline with highly foliated clay/talc assemblages pre- 

dorniriating. 'The commonly h i q h  silver assays (7.8 opt Aq) suqcjcst that this 



lithology is a highly clay/talc altered tourmaline vein. 

6-3: Drill Hole Summaries 

The following section provides a brief description of the location, 

purpose, and results of each diamond drill hole. Detailed logs are given 

in Appendix G and individual drill sections are presented in Figure 10 (in 

pocket) . 
DDH-95-84-1 (-45/33s0, Figure 10a) 

This drill hole was collared to intersect the vein between trenches 

83-1 and 84-1. The hole successfully tested the vein and intersected two 

weakly mineralized sections, the first containing 2.6 metres of 2.38 opt 

Ag, and the second, 1.3 metres of 3.38 opt Ag. Interestingly, the best 

grade intersections were in highly clay-talc-altered tourmaline vein, not 

in relatively fresh tourmaline vein. 

DDH-95-84-2 (-70°/3350, Figure lob) 

The hole was collared from the same set-up as DDH-1 to intersect 

the vein at a vertical depth of 30 metres, approximately 20 metres below 

DDH-1. Mineralization was stronger in this hole and occurred over a sig- 

nificantly wider intersection (7.5 metres of 4.6 opt Ag and 1.1 of 7.8 opt 

Ag). Drill core examination shows that although veins lithologies are very 

complex, reasonable correlation can be made between holes. 

DDH-95-84-3 (-450/33501 Figure 10c) 

This drill was collared to intersect the vein 50 metres east of 

drill holes 1 and 2 and 10 metres east of trench 84-1. The drill hole 

successfully tested the vein returning 5.3 metres of 4.26 opt Ag. The 

footwall of the section occurred at the monzo-syenite contact. The frac- 

ture zone noted in drill section No. one is present several metres within 

the metasediments. 

0 
DDH-95-84-4 (-70 /33s0, Figure l0d) 

This drill hole tested the structure approximately 20 metres be- 

neath DDII-3 and returned a disappointing 0.9 metres of 2.88 opt Ag. Al- 

though drill hole lithologies arc similar between the two holes in this 



section, mineralization occurs over a considerably narrower distance at 

depth and is associated with clay-altered tourmaline vein rather than 

fresh tourmaline vein. The intrusive/metasediment contact was not inter- 

sected in this drill hole. 

0 0 
DDH-95-84-5 (-45 /335 , Figure 10c) 

This hole was collared to intercept at depth, a very strong P b  

(2800 ppm) + As (3200 ppm) + Ag (87 ppm) anomaly centred on line 20+00E at 
20+50N. Ninety percent of the section intersected metasediments, most 

of which were strongly fractured, and occasionally, highly clay altered, 

and weakly arsenate-stained. Because of the highly fractured nature of 

the metasediments, water return was lost eight times, finally resulting in 

hole abandonment at 80.5 metres when water loss was complete and the hole 

began to block and cave. It is not sure if the drill hole intersected 

the target although geochemical results show that a weakly mineralized 

intersection (4.5 metres of 0.84 opt Ag) was encountered within the pro- 

posed target envelope. The core in this section is similar in appearance 

to that encountered at surface in the vicinity of the soil anomaly, but 

preliminary assay results are marginally less. Within the 4.5 metre in- 

tersection, one 0.9 metre section returned 1.94 opt. Two narrow tourma- 

line veins occurred in the 4.5 metre section, but were not strongly silver 

enriched. 

0 0 
DDH-95-84-6 (-55 /335 , Figure 10f) 

Drill hole No. 6 was collared to intersect the vein approximately 

50 metres west of DDH-1, 2, 7 and at a vertical depth of 50 metres. This 

hole intersected well developed tourmaline-quartz greisen. Significantly, 

this is the deepest intersection of relatively fresh vein material and 

contains the most abundant sulphide (3.5% arsenopyrite) recorded in any 

holes. The prominent hematized footwall fracture zone noted in drill 

sections No. 1 and 2 is strongly developed in this section and is coin- 

cident with high grade mineralization. This intersection shows that the 

vein is open at depth and along strike to the west. 



DDH-95-84-7 (-55O/335OI F i g u r e  109)  

T h i s  h o l e  was c o l l a r e d  t o  t e s t  t h e  v e i n  encoun te red  i n  DDH-1 and 

DDH-2 a t  a  v e r t i c a l  d e p t h  o f  approx imate ly  50 m e t r e s .  The t o u r m a l i n e  v e i n  

i n  t h e  m i n e r a l i z e d  s e c t i o n s  i s  l e s s  a l t e r e d  t h a n  i n  t h e  o v e r l y i n g  h o l e s  

and i s  of  much h i g h e r  g r a d e .  I n  g e n e r a l ,  t h e  f o o t w a l l  and hanging w a l l  

a l t e r a t i o n  zones  become more competent  and p o s s i b l y ,  more s i l i c e o u s  w i t h  

d e p t h .  A prominent  h e m a t i t e  s t a i n e d  f r a c t u r e  zone h a s  now been e s t a b l i s h e d  

between t h e  t h r e e  h o l e s  w i t h i n  t h e  f o o t w a l l  o f  t h e  v e i n .  

DDH-95-84-8 (-56O/335OI F i g u r e  10h) 

DDH-8 was c o l l a r e d  approx imate ly  50 m e t r e s  wes t  of  DDH-6 t o  t e s t  

f o r  a  w e s t e r l y  e x t e n s i o n  o f  t h e  g r e i s e n  v e i n  i n  S t r u c t u r e  1. Although 

t h e  h o l e  i n t e r s e c t e d  o n l y  low grade  s i l v e r  m i n e r a l i z a t i o n  (2 .5  m e t r e s  of  

0.54 o p t  Ag, i n c l u d i n g  0.26 m e t r e s  o f  1 .64  o p t  A g ) ,  t h e  a l t e r a t i o n  h a l o  

was e q u a l l y  a s  wide a s  t h a t  encoun te red  p r e v i o u s l y .  D e t a i l e d  examinat ion 

o f  t h e  s o i l  geochemis t ry  maps shows t h a t  t h e  s o i l  p r o f i l e  i s  o n l y  weakly 

anomalous h e r e  and may, t h e r e f o r e ,  a c c u r a t e l y  r e p r e s e n t  a narrower  v e i n  

wid th  t h a n  a n t i c i p a t e d .  The a t t i t u d e  of  l i t h o l o g i c a l  c o n t a c t s  i n  DDH-8 
0 

i n d i c a t e s  t h a t  t h e  v e i n  i s  s t e e p e n i n g  a t  d e p t h  (-80 @ 1 , 3 7 5  met res  e l e v a -  
0 

t i o n )  r e l a t i v e  t o  t h e  v e i n  a t t i t u d e s  (-70 ) a t  h i g h e r  (1 ,450 m e t r e s )  e l e -  

v a t i o n s .  The v e i n  h a s  now been i n t e r s e c t e d  between 1 ,460  met res  and 1 , 3 7 5  

m e t r e s  above s e a  l e v e l .  

DDH-95-84-9 (-55O/335O, F i g u r e  1 0 i )  

DDH-9 was d r i l l e d  t o  r e t e s t  t h e  tremendous Ag-Pb-As-in-soil anomaly 

o n l y  p a r t i a l l y  t e s t e d  by DDH-5 which i s  l o c a t e d  10  m e t r e s  t o  t h e  e a s t .  The 

l i t h o l o g i e s  p r e s e n t  i n  DDH-9 cor respond  w e l l  w i t h  t h o s e  i n  DDH-5 and t h e  

p o t e n t i a l l y  m i n e r a l i z e d  s e c t i o n  was ex tended  from a  5  met re  l e n g t h  i n  DDH-5 

t o  approx imate ly  20 t o  25 met res  i n  DDII-9. S i m i l a r  a r s e n a t c  s t a i n i n g  was 

encoun te red  i n  bo th  h o l e s  a t  a s i m i l a r  d e p t h  and s t i l l  does  n o t  appear  

t o  be  v e r y  encourag ing .  DDM-9 was t e r m i n a t e d  approx imate ly  1 5  met res  p a s t  

t h e  l a s t  a l t e r e d  c o r e ,  and presumably,  f u l l y  t e s t e d  t h e  s t r u c t u r e .  S i g n i -  

f i c a n t  i n t e r s e c t i o n s  i n  DDH-9 i n c l u d e d  0.37 o p t  A q  a c r o s s  8 . 1  mct rcs  in -  

c l u d i n g  0.69 o p t  Ag a c r o s s  2 .7  met res  and 1.1 o p t  Ag and 1 .02% Pb  a c r o s s  

0.30 m e t r e s .  



DDH-95-84-10 (-56O/33S0, Figure 10j ) 

DDH-10 was collared approximately 30 metres south of DDH-3 and 4 

to test the down dip extension of these two weakly mineralized holes. It 

intersected 3 metres of almost continuous tourmaline-greisen vein (compared 

to 90 cm in DDH-4) which is very similar in appearance to that found in 

silver-rich intersections in DDH-6 and DDH-7. Examination of the drill 

sections shows that the sediment-intrusive contact, at shallow depths, 

may not have been a suitable structure for vein formation and that only 

low grade mineralization will likely be found in the future in this region 

and in the host metasediments. 

6-4: Mineralization in the Drill Holes 

Significant mineralization in the drill holes was confined to 

tourmaline greisen veins or their highly clay-talc altered equivalents. 

These lithologies have been discussed in Section 6-2. No significant 

mineralization was encountered in any individual drill intersection within 

the metasediments. All high geochemical values in samples of metasediments 

are caused by supergene enrichment in a near/at surface environment in 

damp weathering conditions. This type of environment seems to favour ar- 

senate and lead-silver-arsenate development which leads to several spectac- 

ular geochemical results (for example 87 ppm Ag-, 3200 ppm Pb-in-soil). 

Detailed petrographic examination (see Appendix A) shows that the 

sulphide content of the orc is very low and that the sulphides are generally 

very tlny and probably largely invisible to the unaided eye. Although no 

mlcroprobe analysis have proven this thesis, lead, silver, and antimony 

are probably distributed amongst several secondary lead-silver antimonides 

and arsenates. The only apparently primary sulphide visible in polished 

section is arscnopyritc and the association of lead, silver, and antimony 

with arsenopyrite is unusual. Ionic substitution is not likely, especially 



in light of spectacular drill intersections such as 37.00 opt Ag across 

18 centimetres. Payne (1983, see Appendix A) distinguished several 

secondary sulphides including jamesonite-boulangerite which undoubtedly 

is an important carrier of lead, silver, and antimony as well as two 

other species, Mineral A and B. Only microprobe research will distin- 

guish these as they are too small to sample for diffraction work. Dis- 

appointingly low levels of tin enrichment have been encountered in drill 

assays. Considering the geological environment (tourmaline greisen veins), 

tin may be more prevalent deeper in this vein system. 



CHAPTER 7: Conclusions and Recommendations 

ConcLusions 

Well-developed quartz-tourmaline greisen veins have been found 

within a 0.7 to 1.0 kilometre long fracture/fault zone which cuts the 

Cretaceous Lost Horses Stock. Soil sampling has defined highly anomalous 

Pb-Ag-As-in-soil patterns which largely coincide with this structure. 

Drill testing of a 200 metre long portion of the structure has shown that 

the main greisen vein averages 2.0 metres in width within a much broader 

(approximately 10 metres) zone of intense clay alteration. Examination 

of assay data and core samples suggests that the vein has been heavily 

leached within 30 to 40 metres of surface, thus lowering the average sil- 

ver grade to 3 to 4 opt. Deeper levels of the vein, which presumably 

have not been leached, contain 20 to 36 opt silver with significant Pb 

and Sb values. Tin mineralization averages 0.1% throughout the vein 

but values as high as 0.6% Sn have been received from float samples. If 

higher tin levels are to be found within this structure they will likely 

be at depth. 

The source of the mineralizing solutions is thought to be the 

tourmaline-patch, granite phase exposed in the core of the pluton, some 

1800 metres to the southwest. This phase appears to be the result of 

progressive -- in situ differentiation but detailed whole rock and trace 

element geochemical analyses are required to prove this. 

Recommendations 

The following recommendations for further work on the Zeta pro- 

perty are made by the author: 

1) An airphoto interpretationcf the area should be undertaken in 

order to delineate major structures and structural patterns. 

2) Detailed prospecting should be completed on Pinacle Ridge in 

the vicinity of the strong soil anomaly (P-35368-71). Severdl  trenches 

should be excavated along the associated lineament. 



3)  Trench L20+00E from 20+20N t o  20+30N. 

4) Deep d r i l l  ho l e s  should be completed beneath s e tups  1 (DDH-1,  

2 ,7 )  and 2 (DDH-3,4,10) and beneath ho l e s  6 and 8. Although ho le  8 in -  

t e r s e c t e d  on ly  weakly minera l ized  g r e i s e n ,  r e s u l t s  from t h e  o t h e r  h o l e s ,  

combined wi th  our  i n t e r p r e t a t i o n  of t h e  o r i g i n  of  t h i s  d e p o s i t ,  sugges t  

t h a t  t h e  o r e  zone r akes  t o  t h e  SW beneath ho l e  8. 

5 )  I f  t h e  aforementioned ho le s  r e t u r n  favourable  r e s u l t s ,  deep 

s tep-out  h o l e s  should be  d r i l l e d  50 and 100 metres  west of ho l e  8 .  

Respec t fu l ly  submi t ted ,  

Bruce Jago,  M.Sc. 



STATEMENT OF COSTS 

ZETA, 1984 

Prior to June 27, 1984. 

GEOPHYSICS 

Linecutting - 8.2 kilometres 
Magnetometer Surveys - 6.0 kilometres 
VLF Surveys - 7.0 kilometres 

GEOPHYSICS TOTAL 

GEOCHEMISTRY 

Soil Sampling - 282 samples 

Till Sampling 

Overburden Drilling 

GEOCHEMISTRY TOTAL 

GEOLOGY 

Detailed Geological Mapping 

TRENCHING TOTAL 

GRAND TOTAL 



STATEMENT OF COST 

ZETA, 1984 

Post June 27th, 1984. 

DIAMOND DRILLING 

Labour 

Drilling Costs 

Camp Costs 

Drilling Support Services 

DIAMOND DRILLING TOTAL 

GRID SURVEYING 

TOTAL 

GEOCHEMISTRY 

Soil Sampling - 44 samples TOTAL 

GRAND TOTAL 
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APPENDIX A 

PETROGRAPHIC DESCRIPTIONS OF SELECTED GREISEN SAMPLES, 

TRENCH 83-1. 



Report for: Andy Lane, 
Noranda Exploration Co. Ltd., 
203 - 107 Main Street, 
WHITEHORSE, Yukon, Y1A 2A7 

Samples: 6 from a Quartz-Tourmaline Greisen 

P.O. eox  39 

8887 N A S ; i  STREET 
F O R T  C A N G L E Y .  B.C 

V O X  1JO 

PHONE ( 6 0 4 )  888 -1  3 2 3  

Invoice 4092 

The samples are dominated by intergrowths of quartz and 
tourmaline, and show very variable textures typical of replacement. 
Some samples contain two ages of tourmaline. Arsenopyrite is common 
and houlangerite-jamesonite with minor sphalerite occurs in one 
sample. Ti-oxide-cassiterite is present in all samples. The presence 
of tin in assays indicates that some of this mineral is cassiterite. 
However, many grains have a relief which appears more typical of 
rutile than cassiterite. Secondary arsenides are common as repiacements 
of grains and in late-stage veinlets. Some of these probably are 
Pb-arsenates (this is compatible with the moderate contents of Pb in 
many of the samples). 

R35226A - early-formed extremely fine grained patches of tourmaline 
of low pleochroism; later tourmaline is more brightly colored. 
breccia veinlets common 

R35226B - early-formed tourmaline patches with bright colors; later 
tourmaline is paler and altered in irregular patches; 
boulangerite-jamesonite with lesser arsenopyrite and 
sphalerite concentration; abundant alteration to secondary 
Pb-arsenates, antimonides?. 

R35228 - alteration of tourmaline? to patches dominated by sericite 
with lesser arsenate. Veinlets and breccia veinlets with 
groundmass of arsenate. 

R35229 - abundant fragments of early, very fine grained aggregates 
of tourmaline (pale colored), a few patches of dark colored 
tourmaline in a groundmass of quartz and pale bluish green 
tourmaline; breccia veinlets common 

R35236 - dominated by quartz with disseminated arsenopyrite and 
secondary arsenates, minor pyrite, apatite, and tourmaline 

R35237 - dominated by quartz and pale tourmaline, with patches of 
darker colored tourmaline; arsenates common as pseudomorphs 
a£  ter arsenopyrite . 

Several samples contain one or two grains of scheelite, and 
R35237 contains a few grains of an unknown mineral with higher relief 
than scheelite (possibly a colorless variety of Ti-oxide) . 



R35226A Quartz-Tourmaline Gre i sen  w i t h  A r s e n o p y r i t e ,  C a s s i t e r $ t e ,  76 
1 : .  ' 

and secondary  Arsena te .  
\ 

The rock c o n t a i n s  p a t c h e s  o f  t o u r m a l i n e  in te rg rown wi th  q u a r t z ' i n  
ve ry  i r r e g u l a r  t e x t u r e s .  A f e w  i r r e g u l a r  b r e c c i a  zones c u t  t h e  rock;  
they  c o n t a i n  abundant  f ragments  o f  t o u r m a l i n e  i n  a  groundmass o f  
ex t remely  f i n e  g r a i n  s i z e .  

tourmal ine  55-60% 
q u a r t z  35-40 
a r s e n o p y r i  t e  0 . 5 .  
a r s e n a t e  1- 1 4  
c a s s i t e r i t e -  

r u t i l e  0 .3  
c o v e l l i t e  t r a c e  

b r e c c i a  m a t r i x  
a r s e n a t e ?  14-2 

Tourmaline o c c u r s  i n  t h r e e  d i s t i n c t i v e  t e x t u r e s .  Some e a r l y -  
formed p a t c h e s  c o n s i s t  of ex t remely  f i n e  g r a i n e d  a g g r e g a t e s  of  equant  . 
t o  p r i s m a t i c  g r a i n s  ave rag ing  0.02-0.03 nun i n  s i z e ,  w i t h  c o a r s e r  
p r i s m a t i c  g r a i n s  towards  t h e  b o r d e r s  o f  t h e  p a t c h e s .  Color  i s  p a l e  
t o  l i g h t  y e l l o w i s h  g reen ,  and p leochroism i s  s l i g h t .  Later-formed 
p a t c h e s  are r a d i a t i n g  a g g r e g a t e s  of e l o n g a t e  p r i s m a t i c  grabs up t o  
2  mm i n  l e n g t h .  Color  v a r i e s  wide ly  w i t h i n  and between g r a i n s .  The 
d a r k e s t  p l e o c h r o i c  c o l o r s  a r e  shades  of medium g r e e n ,  brown, and 
b lue .  Some b l u e  t o u r m a l i n e  forms l a t e - s t a g e  v e i n l e t s  c u t t i n g  tourmal ine  
p a t c h e s  of  g r e e n  and brown c o l o r s ,  P a t c h e s  commonly g r a d e  a t  t h e i r  
ends  i n t o  a c i c u l a r  tourmal ine  c l u s t e r s  surrounded by medium g r a i n e d  
q u a r t z .  

Q u a r t z  o c c u r s  mainly a s  f i n e  t o  medium g r a i n e d  a g g r e g a t e s  w i t h  a  
submosaic t e x t u r e .  A few p a t c h e s  c o n s i s t  of i r r e g u l a r  a g g r e g a t e s  of  
f i n e r  g r a i n e d  q u a r t z ,  and may r e p r e s e n t  r e p l a c e d  m a f i c  g r a i n s  i n  t h e  
h o s t  r o c k .  Some g r a i n s  c o n t a i n  v e r y  abundant  t o u r m a l i n e  n e e d l e s  whereas 
o t h e r s ,  p o s s i b l y  formed l a t e r ,  c o n t a i n  none. 

A r s e n o p y r i t e  forms a  few g r a i n s  and p a t c h e s  up t o  0.7 mm i n  
g r a i n  s i z e ,  and s c a t t e r e d  d i s s e m i n a t e d  g r a i n s  from 0.02-0.2 mm a c r o s s .  
Some l a r g e r  g r a i n s  a r e  subhedra l  t o  e u h e d r a l  i n  o u t l i n e .  Many a r e  
a l t e r e d  a l o n g  b o r d e r s  and i n  p a t c h e s  t o  secondary  a r s e n a t e s  i n t e r -  
grown w i t h  minor ex t remely  f i n e  g r a i n e d  c o v e l l i t e .  The a r s e n a t e  has  
h igh  t o  v e r y  h i g h  r e l i e f  and is e x t r e m e l y  f i n e  g r a i n e d .  

A r s e n a t e s ?  a l s o  occur  a s  secondary  rep lacements  of  s c a t t e r e d  
p r i s m a t i c  (hexagonal?)  g r a i n s  up t o  0.5 rnm long.  The secondary  aggre-  
g a t e s  commonly have a  r a d i a t i n g  t e x t u r e  o f  e l o n g a t e  f i b r o u s  g r a i n s .  
Elsewhere,  a g g r e g a t e s  a r e  v e r y  f i n e  t o  e x t r e m e l y  f i n e  g r a i n e d  and 
modera te ly  i n t e r l o c k i n g .  The m i n e r a l  has h i g h  r e l i e f  (R.I. abou t  1.7), 
p a l e  y e l l o w  c o l o r ,  low b i r e f r i n g e n c e  (0.015-0.025),  and h a r d n e s s  of  2-3. 

Brown o x i d e  forms c l u s t e r s  o f  a n h e d r a l  t o  e u h e d r a l  p r i s m a t i c  
g r a i n s  up t o  0 .1  mrn long,  and c l u s t e r s  of e q u a n t  g r a i n s  a v e r a g i n g  
0.02-0.03 mm a c r o s s .  I t  may be c a s s i t e r i t e  o r  r u t i l e ;  t h e  R . I .  sug- 
g e s t s  r u t i l e ,  b u t  some g r a i n s  have lower  b i r e f r i n g e n c e ,  s u g g e s t i n g  
c a s s i t e r i t e .  

The r o c k  i s  c u t  by i r r e g u l a r  b r e c c i a  zones up t o  1 mm wide 
c o n t a i n i n g  abundant  f ragments  up t o  0 .07  mm a c r o s s  o f  t o u r m a l i n e  i n  
a  groundmass of  ex t remely  f i n e  g r a i n e d ,  h i g h - r e l i e f  material,  which 
may be secondary  a r s e n a t e s .  



R35226B Quartz-Tourmaline G r e i s e n  w i t h  S u l f i d e  pa tch  dominated 77 
by B o u l a n g e r i t e - J a m e s ~ 4 1 i t e  w i t h  lesser A r s e n o p ~ r i t e ; ~  
B r e c c i a t i o n , a n d  a l t e r a t i o n  of  s u l f i d e s  and tourmal ine .  

The r o c k  c o n t a i n s  p a t c h e s  o f  e a r l i e r ,  d a r k e r  c o l o r e d  tourmal ine  
surrounded by q u a r t z  wi th  p a t c h e s  of p a l e r  c o l o r e d  tourmal ine .  A t  
one end  is a  p a t c h  of  b o u l a n g e r i t e - j a m e s o n i t e  w i t h  d i s s e m i n a t e d  
a r s e n o p y r i t e  and lesser s p h a l e r i t e .  S u l f i d e s  and tourmal ine  a r e  
modera te ly  a l t e r e d .  

q u a r t z  40-458 
t o u r m a l i n e  

e a r l y  7-10 
l a t e  17-20 

Ti-oxide-  
c a s s i t e r i t e  minor 

s c h e e l i t e  t r a c e  

b o u l a n g e r i t e - j a m e s o n i t e  
a r senopyr  i t e  
i s o t r o p i c  secondary  
m i n e r a l s  

Minera l  A 
s p h a l e r i t e  
c h a l c o p y r i t e  
c h a l c o p y r r h o t i t e ?  
c o v e l l i t e  

7 -  8 %  
1- 1 4  

7- 8 
0 . 3  
0 .1  

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

Q u a r t z  forms i r r e g u l a r  a g g r e g a t e s  r a n g i n g  widely  i n  g r a i n  s i z e  
and t e x t u r e .  F i n e r  g r a i n e d ,  a n h e d r a l  a g g r e g a t e s  ave rage  0.05-0.2 mm 
i n  g r a i n  s i z e .  Coarser  g r a i n e d  p a t c h e s ,  i n c l u d i n g  some e u h e d r a l  
g r a i n s  a r e  from 0.5-1 mm i n  ave rage  s i z e .  Some c o n t a i n  abundant  
t i n y  a c i c u l a r  c r y s t a l s  o f t o u r m a l i n e .  

An e a r l y  p a t c h  o f  t o u r m a l i n e  c o n s i s t s  of  f i n e  t o  medium g r a i n s  
showing s t r o n g  c o n c e n t r i c  c o l o r  zoning and a  wide v a r i e t y  of c o l o r s  
i n  s h a d e s  of  g r e e n ,  brown, and b l u e .  Darkes t  p l e o c h r o i c  c o l o r s  a r e  
of  medium i n t e n s i t y ,  and t h e  p a t c h  shows up da rk  i n  t h e  hand sample. 
I t  i s  c u t  by v e i n l e t s  and b r e c c i a  zones.  Some c o n s i s t  of  p a l e  b l u i s h  
g r e e n  t o u r m a l i n e  i n  o p t i c a l  c o n t i n u i t y  w i t h  t h e  h o s t .  A few overgrowths 
o f  secondary ,  n e a r l y  c o l o r l e s s  t a u r m a l i n e  o c c u r  on some g r a i n s .  Breccia  
v e i n l e t s  c o n t a i n  abkndant p r i s m a t i c  t o u r m a l i n e  mixed w i t h  ext remely  
f i n e  g r a i n e d  secondary  m i n e r a l s ,  

Later-formed tourmal ine  c o n s i s t s  o f  p a t c h e s  r a n g i n g  from dense 
a g g r e g a t e s  o f  u n o r i e n t e d ,  v e r y  f i n e  t o  f i n e  g r a i n s ,  t o  s u b p a r a l l e l ,  
s l i g h t l y  r a d i a t i n g  c l u s t e r s  of e l o n g a t e  p r i s m a t i c  g r a i n s  up t o  2 mrn 
l ong .  T h i s  tourmal ine  has  a  p a l e  b l u i s h  g r e e n  c o l o r .  Some f i n e r  
g r a i n e d  p a t c h e s  a r e  s t r o n g l y  a l t e r e d  t o  a  dense ,  somewhat f i b r o u s  
mass o f  l i g h t  brown c o l o r .  

Ti -oxide  ( c a s s i t e r i t e )  o c c u r s  i n  s c a t t e r e d  p a t c h e s  of p r i s m a t i c  
g r a i n s  up t o  0.05 mm long.  

S c h e e l i t e  forms one s u b h e d r a l  g r a i n  0.7 mm a c r o s s .  I t s  borders  
a r e  s l i g h t l y  embayed, and it is c u t  by a l a t e  b r e c c i a  v e i n l e t .  

The mass ive ,  da rk  g r e y  m i n e r a l  a t  one end i s  b o u l a n g e r i t e  o r  
jarnesonite .  ( D i s t i n c t i o n  o f  t h e s e  is by a  KOH t e s t ;  u n f o r t u n a t e l y ,  
w e  d o  n o t  have c o n c e n t r a t e d  KOH i n  t h e  l a b ) .  I t  forms dense  a g g r e g a t e s  
of  e l o n g a t e d  g r a i n s  ave rag ing  0.05-0.3 mrn i n  l e n g t h ,  and o r i e n t e d  
s u b p a r a l l e l  t o  t h e  long  dimension of t h e  p a t c h .  D i s t i n c t i v e  p r o p e r t i e s  
a r e :  Hardness - very  low, moderate r e f l e c t i v i t y ,  moderate t o  s t r o n g  
a n i s o t r o p i s m  w i t h  no b r i g h t  colors. The f o l l o w i n g  chemical  tests  
c o n f i r m  t h a t  t h e  minera l  i s  a Pb-Sb s u l f o s a l t :  HNO3 e f f e r v e s c e n c e  and 
d a r k  s t a i n ,  HC1 s t a i n  medium brown, KOH,FeC13. 

It c o n t a i n s  subhedra l  t o  a n h e d r a l  i n c l u s i o n s  o f  a r s e n o p y r i t e ,  
mainly  from 0.05-0.3 mm i n  s i z e ,  w i t h  a  few g r a i n s  up t o  1.2 mm 
a c r o s s .  

Both b o u l a n g e r i t e - j a m e s o n i t e  and a r s e n o p y r i t e  a r e  s t r o n g l y  
a l t e r e d  t o  l i g h t  t o  medium orange-brown, i s o t r o p i c ,  secondary  
m i n e r a l s  of unknown i d e n t i t y .  Secondary a g g r e g a t e s  p robab ly  a r e  
e x t r e m e l y  f i n e  g r a i n e d .  L o c a l l y  a  m i n e r a l  wi th  s i m i l a r  r e l i e f  b u t  
moderate b i r e f r i n g e n c e  o c c u r s  w i t h  t h e  orange-brown m i n e r a l  i n  some 
a r s e n o p y r i t e  g r a i n s .  

( c o n t i n u e d )  



R35226B (page 2 )  

Several p a t c h e s  
I 

probably  pseudomorph 
up t o  0.6 mm acioss c o n s i s t  of  Minera l  A,  

i c  a f t e r  o r i g i n a l ' s u b h e d r a l  t o  e u h e d r a l  
& s e n o p y r i t e ?   his- m i n e r a l  has  moderate t o  h i g h  1 re l ief  and moderate 
t o  low b i r e f r i n g e n c e .  I t  forms a g g r e g a t e s  o f  e q u a n t ,  u n o r i e n t e d  
g r a i n s  a v e r a g i n g  0.02-0.03 mm i n  s i z e ,  I t  i s  c o l o r l e s s  and has  
low h a r d n e s s  ( 2 )  . 

S p h a l e r i t e  o c c u r s  i n  a  few p a t c h e s  i n t e r s t i t i a l  t o  jamesonite-  
b o u l a n g e r i t e .  Most a r e  from 0.05-0.1 mm i n  s i z e ,  w i t h  one l a r g e  
p a t c h  0 . 7  mm a c r o s s .  Within t h i s  p a t c h  a r e  s c a t t e r e d  g r a i n s  o f  
c h a l c o p y r i t e  ave rag ing  0.05, and an  i n t e r g r o w t h  of  a  p a l e  ye l low 
m i n e r a l  of  u n c e r t a i n  composi t ion .  T h i s  m i n e r a l  h a s  t h e  c o l o r  of 
p y r r h o t i t e  b u t  i s  i s o t r o p i c .  I t  may be c h a l c o p y r r h o t i t e .  The 
i n t e r g r o w t h  w i t h  s p h a l e r i t e  i s  i n t i m a t e  and i n  p a r t ,  ex t remely  
f i n e  g r a i n e d .  C h a l c o p y r i t e  a l s o  forms s c a t t e r e d  g r a i n s  i n  b o u l a n g e r i t e -  
j ameson i t e ,  a v e r a g i n g  0.02-0.04 ran i n  s i z e .  C o v e l l i t e  o c c u r s  l o c a l l y  
i n  t h e  a l t e r a t i o n  assemblage a s  e x t r e m e l y  f i n e  g r a i n e d  p a t c h e s .  

Minera l  A a l s o  o c c u r s  i n  a  few b r e c c i a  v e i n l e t s  a s s o c i a t e d  w i t h  
q u a r t z ,  and p o s s i b l y  o t h e r ,  ex t remely  f i n e  g r a i n e d  secondary  m i n e r a l s .  



7 9 
R35228 A l t e r e d  Quartz-Tourmaline G r e i s e n  w i t h  p a t c h e s  of S e r i c i t e ,  

Secondary Arsena tes?  a f t e r  . k s e n o g y r i t e  . 
The rock  i s  a medium t o  c o a r s e  g r a i n e d  p a t c h y  g r e i s e n  dominated 

by q u a r t z  and t o u r m a l i n e .  SecondarF a l te ra t ion  p a t c h e s  consist of 
a g g r e g a t e s  o f  ser ic i te  wi th  i n t e r s t i t f a l  p a t c h e s  of Hlinenal A ( a s  i n  
R36237). Minera l  A a l s o  forms pseudomorphs a f t e r  a r s e n o p y r i t e ?  and 
l a t e  v e i n l e t s .  

q u a r t z  40-45% 
t o u r m a l i n e  17-20 
ser ic i te  25-30 
Minera l  A 7- 8 
Ti-oxide-  

c a s s i t e r i t e ?  0.5 
Minera l  B 0.2 

b r e c c i a  v e i n s  
Minera l  A 1- 1 4  

Q u a r t z  forms a n h e d r a l  t o  e u h e d r a l  a g g r e g a t e s  r a n g i n g  from 0.05-1 
mm i n  g r a i n  size. Some p a t c h e s  o f  v e r y  f i n e  t o  f i n e  g r a i n e d  i r r e g u l a r  
a g g r e g a t e s  c o n t a i n  abundant  d u s t y  t o  e x t r e m e l y  f i n e  g r a i n e d  Ti-oxide 
i n c l u s i o n s ;  t h e s e  p a t c h e s  may r e p r e s e n t  o r i g i n a l  maf ic  g r a i n s .  Coarser  
g r a i n e d  q u a r t z  c o n t a i n s  s c a t t e r e d  i n c l u s i o n s  o f  serici te,  o x i d e s ,  and 
t o u r m a l i n e  . 

Tourmaline forms s u b p a r a l l e l ,  r a d i a t i n g  a g g r e g a t e s  o f  p r i s m a t i c  
g r a i n s  u p  t o  2 mm long .  Co lo rs  r ange  wide ly  from g r e e n  t o  brown, wi th  
some b l u e  p a t c h e s .  Some g r a i n s  show s t r o n g  c o n c e n t r i c  zoning.  The hand 
specimen c o n t a i n s  " v e i n s "  of d a r k  g r e e n  c o l o r .  I n  t h i n  s e c t i o n ,  one 
such " v e i n "  i s  p r e s e n t ;  it i s  a zone dominated by t o u r m a l i n e  b u t  i t  
does  n o t  have t h e  t e x t u r e  o r  b o r d c r s  of a v e i n ,  and p r o b a b l y  i s  j u s t  
a n  unusua l  c o n c e n t r a t i o n  of tourmal ine ,  

The rock i s  a l t e r e d  i n  p a t c h e s  up t o  a  few mm a c r o s s  t o  a ve ry  f i n e  
t o  f i n e  g r a i n e d  a g g r e g a t e  of  sheaves  o f  se r ic i te  f l a k e s  a v e r a g i n g  
0.05-0.15 mm l o n g .  Intergrown w i t h  sericite a r e  s c a t t e r e d  ex t remely  
f i n e  g r a i n e d  p a t c h e s  of Minera l  A. 

Minera l  A forms pseudomorphic p a t c h e s  a f t e r  o r i g i n a l  s u b h e d r a l  t o  
e u h e d r a l  a r s e n o p y r i t e ?  from 0.2-0.5 mm i n  ave rage  s i z e .  It i s  t h e  same 
m i n e r a l  a s  t h a t  d e s c r i b e d  a s  a r s e n a t e  i n  R35226A. 

Brown t o  opaque ox ide  forms c l u s t e r s  o f  s u b h e d r a l  t o  e u h e d r a l ,  
e q u a n t  t o  p r i s m a t i c  g r a i n s  from 0.03-0-1 mm in size, These o c c u r  w i t h i n  
t o u r m a l i n e  a g g r e g a t e s  and s c a t t e r e d  th rough  q u a r t z .  The m i n e r a l  probably  
is  a l t e r e d  Ti-oxide ( r u t i l e ) ,  b u t  some may be c a s s i t e r i t e .  

Minera l  B i s  a l i g h t  t o  medium brown m i n e r a l  which forms ex t remely  
f i n e  g r a i n e d  p a t c h e s  up t o  0.3 mm a c r o s s ,  g e n e r a l l y  a s s o c i a t e d  w i t h  
and s l i g h t l y  in te rq rown w i t h  Minera l  A.  It is s i m i l a r  t o  Minera l  B of 
sample R35237, b u t  i s  a n i s o t r o p i c .  

V e i n l e t s  and b r e c c i a  zones a r e  dominated by e x t r e m e l y  f i n e  g r a i n e d  
Minera l  A,  w i t h  p a t c h e s  of more opaque m a t e r i a l  r e sembl ing  Minera l  B.  
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R35229 Fragmenta l   ourm ma line-~uartz G r e i s e n  
I 4  I 

T h e  rock c o n t a i n s  abundant a n g u l a r  t o  subrounded p a t c h e s  up t o  
s e v e r a l  mm a c r o s s  o f  ex t remely  f i n e  g r a i n e d  t o u r m a l i n e  i n  a ground- 
mass o f  c o a r s e r  g r a i n e d  tourmal ine  and q u a r t z .  A few c l u s t e r s  of  
d a r k e r  c o l o r e d  tourmal ine  a r e  p robab ly  l a t e - s t a g e  c a v i t y  f i l l i n g s .  
It Is c u t  by a few b r e c c i a  v e i n l e t s  c o n t a i n i n g  ex t remely  f i n e  g r a i n e d  
semiopaque of unknown cornpositLon. 

t o u r m a l i n e  
p a t c h e s  20-258 
d a r k  p a t c h e s  14-2 ( i n  s e c t i o n ;  more i n  r o c k )  
w i t h  q u a r t z  40-45 

q u a r t z  25-30 
semiopaque 2- 3 

b r e c c i a  v e i n l e t s  1 

Tourmaline f o r m s  p a t c h e s  up t o  a f e w  mm'across o f  ex t remely  f i n e  
g r a i n e d  a g g r e g a t e s  ave rag ing  0.02-0.03-mm i n  s i z e .  Some c o n t a i n  a few 
c o a r s e  p r i s m a t i c  g r a i n s  up t o  1 rnm long. 'One c o n t a i n s  r a d i a t i n g  a g g r e g a t e s  
o f  g r a i n s  up t o  0.1 mm i n  l e n g t h .  T h i s  t o u r m a l i n e  is p a l e  y e l l o w i s h  g reen  
t o  l i g h t  g r e e n  i n  c o l o r ,  and g e n e r a l l y  shows no c o l o r  v a r i a t i o n s .  

S e v e r a l  p a t c h e s  up t o  2 mm a c r o s s  ( i n  t h i n  s e c t i o n ;  7 mm i n  r o c k )  
c o n s i s t  of a g g r e g a t e s  of f i n e  t o  medium g r a i n e d  t o u r m a l i n e  showing 
v a r i a b l e  color z o n a t i o n -  Some c o n s i s t  o f  b r i g h t  b l u e  c o r e s  w i t h  r i m s  
o f  t h i n  c o n c e n t r i c  zones of g reen  and brown shades .  O t h e r s  c o n t a i n  
d a r k e r  brown c o r e s  w i t h  s i m i l a r  zoned g r e e n  and brown r i m s .  

Tourmaline in te rg rown w i t h  q u a r t z  is f i n e  t o  c o a r s e  g r a i n e d ,  w i t h  
some a n h e d r a l  a g g r e g a t e s  and some r a d i a t i n g  c l u s t e r s .  A few c o a r s e  
t o  medium g r a i n s  o c c u r  i n  t h e  v e r y  f i n e  t o  f i n e  g r a i n e d  a g g r e g a t e s .  
Color  is  mainly  p a l e  t o  l i g h t  b l u i s h  g r e e n .  

Q u a r t z  forms a n h e d r a l  t o  e u h e d r a l  g r a i n s  a v e r a g i n g  0.1-0.5 mm i n  
g r a i n  s i z e ,  w i t h  a few g r a i n s  and p a t c h e s  up t o  1 .5  mm a c r o s s .  Some 
g r a i n s  c o n t a i n  abundant  a c i c u l a r  t o u r m a l i n e  g r a i n s  i n  random t o  
s u b p a r a l l e l  o r i e n t a t i o n .  Others  a r e  r e l a t i v e l y  f r e e  o f  t o u r m a l i n e  
i n c l u s i o n s .  

Semiopaque forms ex t remely  fine grained a g g r e g a t e s  i n  p a t c h e s ,  
g e n e r a l l y  i n t e r s t i t i a l  t o  v e r y  f i n e  t o  f i n e  g r a i n e d  t o u r m a l i n e .  A few 
p a t c h e s  are up t o  0 . 7  mm a c r o s s .  The m i n e r a l  a p p e a r s  t o  have been plucked 
from t h e  s e c t i o n  i n  p a r t s  o f  t h e  s e c t i o n .  

P y r i t e  forms one g r a i n  0.8 mu a c r o s s ,  It i s  s t r o n g l y  a l t e r e d  t o  
semiopaque a s  d e s c r i b e d  above, w i t h  much of t h i s  removed from t h e  s e c t i o n  

The rock  c o n t a i n s  a major b r e c c i a  v e i n l e t  a t  one s i d e  and a few 
minor o n e s  e l sewhere .  These c o n t a i n  f ragments  o f  t o u r m a l i n e  i n  a ground- 
mass o f  e x t r e m e l y  f i n e  g r a i n e d  semiopaque a s  d e s c r i b e d  above. Some 
v e i n l i k e  zones c o n t a i n  p r i s m a t i c  t o u r m a l i n e  g r a i n s  i n  a groundmass o f  
semiopaque; t h e s e  v e i n s  a r e  up t o  0.2 mm wide, and p robab ly  a r e  
a s s o c i a t e d  i n  o r i g i n  w i t h  t h e  b r e c c i a  zones .  

The rock  is  c u t  by a n o t h e r  v e i n  up t o  0 .3  mm wide which c o n t a i n s  
d a r k  brown semiopaque and p a t c h e s  o f  secondary  a r s e n a t e ?  a s  i n  R35237 
(Minera l  A ) .  In tergrown wi th  t h e s e  a r e  p a t c h e s  of  t o u r m a l i n e  and q u a r t z  
a s  i n  t h e  rock .  
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R35236 Q u a r t z  Gre i sen  wi th  A r s e n o p y r i t e ,  T i - o x i d d c a s s i t e r i t e ,  and 
minor S c h e e l i t e  and Tourmaline 

/ 

The r o c k  i s  a  f i n e  t o  medium g r a i n e d  g r e i s e n  dominated by q u a r t z  
wi th  i n c l u s i o n s  o f  o t h e r  m i n e r a l s .  

q u a r t z  
a r s e n o p y r i t e  
Minera l  A , B  
p y r i t e  
a p a t i t e  
t o u r m a l i n e  
s c h e e l i t e  
Ti-oxide-  

c a s s i t e r i t e  

93-958 
2- 3 .  
2 -  3 

0 .3  
0 . 5  
0.5 

t r a c e  

1- If  

Q u a r t z  forms a  few r e l i c  p a t c h e s  a v e r a g i n g  0.05-0.1 mrn i n  g r a i n  
s i z e ;  t h e s e  g e n e r a l l y  c o n t a i n  modera te ly  abundant  i r r e g u l a r  Ti -oxide  
g r a i n s  a v e r a g i n g  0.02-0.07 rnm i n  s i z e .  They may be rep lacements  o f  
o r i g i n a l  maf ic  g r a i n s .  These grade  i n t o  and a r e  r e c r y s t a l l i z e d  t o  
c o a r s e r  g r a i n e d  p a t c h e s  of q u a r t z  w i t h  much fewer  i n c l u s i o n s ,  and 
common e u h e d r a l  t e r m i n a t i o n s  i n t o  vugs. 

A r s e n o p y r i t e  forms c l u s t e r s  of s u b h e d r a l  t o  e u h e d r a l  g r a i n s  
w i t h  common diamond-shaped c r o s s - s e c t i o n s .  G r a i n s  a r e  up t o  1 mm 
long.  A l t e r a t i o n  i s  s l i g h t  a l o n g  g r a i n  b o r d e r s  t o  M i n e r a l s  A and B .  

Minera l s  A and B a r e  secondary  a l t e r a t i o n  m i n e r a l s ,  formed 
by rep lacement  o f  a r s e n o p y r i t e .  Minera l  A i s  c o l o r l e s s  w i t h  low 
b i r e f r i n g e n c e  and h igh  r e l i e f .  Minera l  B i s  l i g h t  t o  medbum brown 
i n  c o l o r ,  and r a n g e s  from dense ,  i s o t r o p i c  a g g r e g a t e s  t o  v e r y  f i n e  
g r a i n e d  a g g r e g a t e s  w i t h  low? i n t e ~ f e r e n c e  c o l o r s .  Both p r o b a b l y  
a r e  a r s e n a t e s .  

P y r i t e  o c c u r s  i n  t h e  hand sample a s  a  c l u s t e r  o f  s u b h e d r a l  g r a i n s  
1-2 rnm a c r o s s .  I t  was n o t  r ecogn ized  i n  t h i n  s e c t i o n ,  b u t  may be 
p r e s e n t  a s  some of  t h e  s m a l l e r  opaque g r a i n s .  

A p a t i t e  forms s c a t t e r e d  s tubby  e u h e d r a l  p r i s m a t i c  g r a i n s  up  t o  
0.3 rnm long .  

Tourmaline o c c u r s  a s  s c a t t e r e d  a n h e d r a l  g r a i n s  a v e r a g i n g  0.05-0.1 
mm a c r o s s ,  and a  few e l o n g a t e  p r i s m a t i c  g r a i n s  up t o  1 mrn long .  P leo-  
chroism is  from p a l e  t o  l i g h t  g r e e n .  Tourmaline commonly i s  a s s o c i a t e d  
w i t h  a r s e n o p y r i t e .  

S c h e e l i t e  forms a  few a n h e d r a l  g r a i n s  up t o  0 . 2 5  mm a c r o s s .  A few 
o t h e r  g r a i n s  o f  s i m i l a r  r e l i e f  and t e x t u r e  have modera te ly  h i g h  i n t e r -  
f e r e n c e  c o l o r  (2nd o r d e r , , t o  t h i r d  o r d e r ) .  They p robab ly  a r e  s c h e e l i t e  
a s  w e l l ,  a l t h o u g h  t h e  i n t e r f e r e n c e  c o l o r  seems a l i t t l e  h i g h .  

Brown t o  opaque ox ide  forms i r r e g u l a r  c l u s t e r s  of a n h e d r a l  t o  
e u h e d r a l  e q u a n t  t o  p r i s m a t i c  g r a i n s  a v e r a g i n g  0.02-0.1 mm i n  s i z e .  
I t  a l s o  forms i n d i v i d u a l  g r a i n s  up t o  0 .2  mm a c r o s s .  Much o f  t h i s  
i s  p r o b a b l j - o x i d e ,  b u t  some of t h e  f i n e r  g r a i n e d  a g g r e g a t e s  may be 
c a s s i t e r i t e .  



R35237 Quartz-Tourmaline Gre i sen  w i t h  secondary  Pb-arsenate ,  8 3 
C a s s i t e r i t e ,  S c h e e l i t e  and unknown 

The sample i s  a v a r i a b l y  t e x t u r e d  g r e i s e n  w i t h  f i n e r  g r a i n e d  
pa tches  of  q u a r t z ,  c l u s t e r s  of  t o u r m a l i n e ,  and c o a r s e r ,  commonly 
vuggy q u a r t z  p a t c h e s .  Secondary Pb-a r sena te?  i s  abundant  a s  pseudo- 
morphs a f t e r  o r i g i n a l  s u l f o s a l t s .  Minor c a s s i t e r i t e ?  and a  t r a c e  
of s c h e e l i t e  and an  unknown h i g h - r e l i e f  m i n e r a l  a r e  s c a t t e r e d  through 
t h e  r o c k .  

q u a r t z  
tourmal ine  
Mineral  A 
Mineral  B 
c a s s i t e r i t e -  

r u t i l e  
s c h e e l i t e  
a p a t i t e  
Mineral  W 

50-55% 
30-35 
12-15 

f -  1 

1 4  -2 
t r a c e  

0 . 3  
t r a c e  

Q u a r t z  shows t h r e e  main t e x t u r e s .  P a t c h e s  up t o  abou t  1 . 5  mm 
long c o n s i s t  o f  i r r e g u l a r  i n t e r g r o w t h s  a v e r a g i n g  0.05-0.1 mm i n  
s i z e .  They have abundant  i n c l u s i o n s  o f  Ti -oxide  and lesser of  a p a t i t e .  
The o u t l i n e s  o f  some p a t c h e s  s u g g e s t  r ep lacement  of  an  o r i g i n a l  maf ic  
p r i s m a t i c  c r y s t a l .  Elsewhere,  q u a r t z  forms an  a g g r e g a t e  of  v e r y  
i r r e g u l a r  g r a i n s  i n  p a r t  in tergrown w i t h  t o u r m a l i n e .  These commonly 
have s c a t t e r e d  i n c l u s i o n s  of Ti-oxide and t o u r m a l i n e .  A t  one end is  
a  la te- formed zone of c o a r s e  g r a i n e d ,  i n c l u s i o n - f r e e  q u a r t z ,  which 
shows e u h e d r a l  t e r m i n a t i o n s  i n t o  a  c a v i t y  (see hand s a m p l e ) .  

Tourmaline o c c u r s  i n  c l u s t e r s  o f  p r i s m a t i c  t o  a n h e d r a l  g r a i n s  
showing a  wide v a r i e t y  of  c o l o r s  and t e x t u r e s .  Some r a d i a t i n g  aggre-  
g a t e s  a r e  up t o  2  rnm i n  l e n g t h .  A few p a t c h e s  c o n s i s t  o f  d a r k  c o l o r e d  
tourmal ine ,  w i t h  brown v a r i e t i e s  predominant .  Some g r a i n s  a r e  b l u e  
and o t h e r s  g r e e n  i n  t h e s e  p a t c h e s ,  and s t r o n g  c o n c e n t r i c  zoning is  
prominent .  Much o f  t h e  tourmal ine  is  p l e o c h r o i c  from c o l o r l e s s  t o  
l i g h t  g r e e n  o r  brown. 

Minera l s  A and B a r e  secondary Pb-a r sena tes?  Minera l  A forms 
pseudomorphs a f t e r  o r i g i n a l  s u b h e d r a l  t o  e u h e d r a l  p r i s m a t i c  hexagonal? 
g r a i n s  up t o  1 mm i n  s i z e .  I t  o c c u r s  a s  e x t r e m e l y  f i n e  g r a i n e d  aggre-  
g a t e s  o f  equan t  g r a i n s ,  g e n e r a l l y  showing no o v e r a l l  s t r u c t u r e .  L o c a l l y  
it forms s p h e r i c a l  a g g r e g a t e s  a v e r a g i n g  0.02-0.05 mm i n  s i z e ,  w i t h  a  
r a d i a t i n g  t e x t u r e  of f i b r o u s  t o  f l a k y  g r a i n s .  Some p a t c h e s  a r e  a lmos t  
opaque, because  o f  ex t remely  f i n e  g r a i n  s i z e  and p robab ly  because of  
t h e  p r e s e n c e  of  a  d u s t y  opaque o r  semiopaque phase .  

Minera l  B o c c u r s  i n  a  few p a t c h e s  up t o  0.5 mm a c r o s s  a s s o c i a t e d  
wi th  d a r k e r  v a r i e t i e s  of  Mineral  A .  Minera l  B i s  l i g h t  brown i n  c o l o r  
and i s o t r o p i c ;  it forms a g g r e g a t e s  o f  e q u a n t  g r a i n s  a v e r a g i n g  0.002- 
0.003 rnm i n  s i z e .  

Brown o x i d e  forms i r r e g u l a r  c l u s t e r s  o f  p r i s m a t i c  t o  a c i c u l a r  
g r a i n s  up t o  0.2 mm a c r o s s .  The m i n e r a l  h a s  v e r y  h i g h  r e l i e f ,  s u g g e s t i n g  
r u t i l e ,  b u t  g r a i n s  commonly show o n l y  modera te  b i r e f r i n g e n c e  s u g g e s t i n g  
c a s s i t e r i t e .  

S c h e e l i t e  forms s c a t t e r e d  a n h e d r a l  g r a i n s  ave rag ing  0.3-0.5 mm i n  
s i z e .  I t  commonly i s  i r r e g u l a r l y  i n t e r g r o w n  w i t h  q u a r t z .  

A p a t i t e  forms subhedra l  sbubby t o  e l o n g a t e  p r i s m a t i c  g r a i n s  
a v e r a g i n g  0 .1  mrn i n  l e n g t h .  It  i s  somewhat concen t rabed  i n  p a t c h e s  
wi th  f i n e  g r a i n e d  q u a r t z  c o n t a i n i n g  abundant  d u s t y  i n c l u s i o n s ,  sugges-  
t i n g  t h a t  it may be  r e l i c  a p a t i t e  g r a i n s  a s s o c i a t e d  w i t h  o r i g i n a l  
maf ic  m i n e r a l s .  

( c o n t i n u e d )  
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M i n e r a l  W forms  a few s u b h e d r a l  t o  euhed ra l  p r i s m a t i c  g r a i n s  
up t o  0 . 3  mm i n  s i z e ,  and  a few a n h e d r a l  g r a i n s  up  t o  0.15 mm a c r o s s .  
I t  h a s  v e r y  h i g h  r e l i e f  ( a b o u t  2.2-2.5 R . I . )  and modera t e  b i r e f r i n g e n c e  
(0 .030-0 .040) .  E x t i n c t i o n  i s  p a r a l l e l .  

One t o u r m a l i n e  g r a i n  a p p e a r s  t o  have  b e e n  b roken  a l o n g  one  s i d e .  
On t h i s  s i d e  i s  an  o v e r g r o w t h  o f  s e c o n d a r y  t o u r m a l i n e  i n  p a r a l l e l  
p r i s m a t i c  g r a i n s  up  t o  0 . 1  mm l o n g .  T h i s  t o u r m a l i n e  i s  c o l o ~ l e s s .  
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SAMPLE N o .  C u  P b  Z n  A g  A s  Sn Sb 

NOTE: A L L  VALUES IN P P M ,  M I S S I N G  VALUES NOT 

A V A I L A B L E  AT THIS TIME. 
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NORANDA GEOCHEM LABORATORY 

T.T. SAMPLE 

NO. NO. CL 



NORANDA GEOCHEM LABORATORY 

Z E T A  PROJECT 4-c COLLECTOR g2 / 

LOCATION DATE RECEIVED k-a / '- / /'? CODE ikb7 - G O L  SHEET 2 

MATERIAL SL? - > o c i  7 DATE ANAILYSED ,, L-C / ~2 / 5)-4 ANALYST r - q  

REMARKS 6.2- 3 ,  - , ?p, - - 
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NORANDA GEOCHEM LABORATORY 

-zFTp,  LOCATION 

MATERIAL - JL i -- - 7; DATE ANALYSED L<e / ANALVST __---- -- 

9E"VIARKS - c .  . I 1, , , by.h -- 

T T. SAMPLE 

N O  N O .  
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LOCATION z E PROJECT - ? Y  -1 
COLLECTOR ' 5  DATE RECEIVED JLi- / lq / ?+ CODE J @ L '  =I- SHEET 

-, , 
MATERIAL S G I L  DATE ANALYSED . J '--c / -L? / //t ANALYST I: t 

REMARKS c,. 2 ,  &, , p'% 
J \ \ 

t L , > - ' /nil_. + 5 ,*8!- 

T T. SAMPLE 

NO. NO. 

I (7 .5E - 2-I.5 hj 

4 21.75- 
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LOCATION -ZETA PROJECT COLLECTOR DATE RECEIVED J ~ U  / 2 5 / 4+ CODE s Y c 7 - G Z  SHEET C: 

MATERIAL sb\ L DATE ANALYSED .T u -Q / 7 4 / a 9 ANALYST T' ____-- 

REMARKS ____ & 

T.T. SAMPLE 

NO. NO. 
, L 
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LOCATION ; Z E T A  PROJECT - 95 COLLECTOR RT DATE RECEIVED Lim/ 2% / g y  CODE 5 4 C 2 - C Z  7 SHEET I '  

MATERIAL S C i L  DATE ANALYSED ,yb ~ E / Z  9 / S  4 ANALYST R F 

REMARKS ___ & h PPb \ 0 QQW 
I ' 1 

SAMPLE 

NO. 
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METRES 7- Gophlc % , S m p  I METRES I A SSdYS 

DESCRIPTION OF UNITS  7 

' F r m  TO R e ~ ~ . s y )  L39 Minaolirotion 1 ! Frcm 



NBRANDA EXPLORATION COMPANY LTD. 

/ Dep. 

1*-- 
% / Sornple 

METRES 1 ASSAYS 

M~neml~zoton / ca / TO 1 L _ ! n  ( I ! I - 7 - l  I 



NORANDA EXPUMATION COMPANY _LTD. Property ........... 'KT+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... L-H.1-3 Hole no. ............................. . -  . - - -  

METRES -G Groph~c % METRES I ASSAYS 
so* DESCRIPTION Of UNITS 

From 1 To RT Log Mncml~zotion "0. F r m  / TO ~ . n p m  1 

I 1 I I I 
I ; ?OLI?<IZLD S Y E N I T E  

Inten- I I -- 1 I 
n o  n & ~ x s  rw.- <t rmc  I , - * - ,  -=,>,,- I 

37 5 a+ i? q - 2 4  - - f --- 7 :  I 

1 I I I 
, f !OL\EI .SED OCln1RTLlTE 

L m o n l t e  s t s l n ~ n i l ,  iiosslblv I, v&-E;_ 
or Asp. 

I I 
M 0 i I : J I Z t D  SYLXI ' I 'E  I 

-- E x t r e m e l y  k;i-cd,-&&.-+ c: 2 . r  &-. 

1 ~ ~ i t e  A_-----___- , L.. I 4 

~ 

A I X ~ ~ . . , , ~  1 i,, n..I:?I(TZITI: -- -- 

t o  1&2- U h  - -+- 
-. 

- t i , ,  .; p!,jj r& l j _ * a m L L d  

. - - - fu .+I I rF ld  ,,,,,h luaLrP .,,>f f . f f :  &iii-I?I? 

_ILLLOrS__- 
t , 

- I 
. I t ,  - .  "- !)r(~ <.,.., * q l  t , ,r& L 

i  , ,v,,<6>L C,.' > $ > r , - < , ,  , ~ u  (. , ,,17 , ., c',,, rr+> - 



NORANDA EXPLORATION COMPANY LTD. 

Started j,iy 11, 198.1 
FIELD SURVEYED DIP TESTS 

-- CO-ORDINATES CO -ORDINATES 

Beorlng 335L Leng* 60.97 n (200 ft.) Dep 1j+75~ Dep I L o w e d  by H. ,#.,, 
&p - ~ o l l o r  - 7 ~ ~  Core sue E lev E l m  Sheet 1 of 2 

METRES % G m p h ~  a* lo Sornpie METRES ASSAYS 

T~ Rmvery  Log 
DESCRIPTION OF UNrrS 1 

From M~neml~zotron From I i Lny'h 





NORANDA EXPLORATION COMPANY LTD. 

property Z E T A  Started J U ~ Y  IS,  1904 
FIELD SURVEYED 

CO-ORDINATES CO-ORDINATES DIP TESTS 
- 

ti0k  no. L - t 3 4 - r 1  FinLshed ~ u l y  1 7 ,  1984 Lot .  2ot79E: Lot. Dcpth B e a r l n ~  DIP Depth B c a r n g  01p 

Bearing 3 3  5" Length 8 0 . 3 9  m (264  f t . )  Dep, lY+s61< Dep. I 

NTS no. 115 ~ 1 1 4  

Project no. 95/82 I 

METRES % I ~~~h~ % / Somy* -- . 
METRES ASSAYS 

- 
1 T~ 

Recovery Log DESCRIPTION OF UNrrS 
From M~neml~rotlon "O From 1 To ~ q t h  

I 
I 

I '  
I 

Very c . q .  q r o ~ ~ ~ ~ s ,  Hb1 < 2 x 310. __ j : F e l d s v a r s  a l t e r e d  :jrec,r: materea-L,hl h 
b i o .  c o n t e n t f i o d e r d r t  13--f&l__ei;L,2!c,'., 
q r a i n e d  a t  contact,_rao f l o w  Sandlnq .  



. - . . - . . - - . -. . - " I 1 I I I 1 I I I 1 
C o ~ i t o r c e d  banded  ( a t  1 0  t o  C . A .  , h y b r i d ,  I 

I r u s t y  z o n e  w l t h  possible 3-4 cr81 T o u r .  v e l n .  I I ! 1 I ! ! I 

NORANDA MPtMIATKN COMPANY LTD. Property ..... . . .%:"A.. .... . . .. . . . .. . . . . . .. . . . . . . ... . .. . . . . ... tiole no. .. . . .::BA:.~ ............ .... sh.rt ..!1...2..d .... i... 

I I 
-7, <L'D (- . , 

G e n e r a l l v  h l q h l v  f r a c t u r e d  and  a l t e r e d  w l ~ l  
r 

I 
o n l v  m m o r  f r e s h  a r e a s .  I 

I 
-_-__ 

n: l f l c h l v  f r a c t u r e d .  w e a k l v  h e n ' d ,  q ree :~ - . . e l  o. 1 
-, I I 

c l a y s  o n  f r a c t u r e s .  - - - - - ~ ~ - - i - i  1 I 
2 :  EresLunaUteced tlfls.a --- ! 
1 - 2 2  : S l m i l a r t o  39 .2 -40 .2 .  ;la-/ w e L l  & v e l u ; , L .  

be low t h ~  a; 43 .3 -43 .4 .  4'1.6-44 ? 44-5- 
__f I 

-- -- 44.8  n. ~ .- 
; r l l \  -ceL .. . - -. . .. -- - -- 

c l a y  a l o n q  a n a s t a m o s i r l n  v e l n l e t t e s .  -- -- - -. 
4f,.H-27.1 n: F r e s h ,  u n a l t e r e d  a u a r t z i t e .  
'17.1-49.1 n: Modera te  a l t ' n ,  l o c a l l v  s t r o r i a  i l n ' n  an? 

METRES 7- Gmph~c 

F ~ c m  I To R m ,  Lop 

c l a y .  ~ -~ ---- ~ - .  
I 

-. r--~ ~ --* - .. +- -~ .+-- - ~ ---- 

- - - 

. - 

DESCRIPTION OF UNITS 
Mnaolizotion "0. F r m  To Lmqth 1 I 1 1  % Sampk 

METRES I ASSAY5 
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'IDrted J J ~ >  1 4 ,  1384 
FIELD SURVEYED 

-- CO-ORDINATES CO-ORDINATES 
DIP TESTS 

-- 

-- 
IF,,,,L~~;IZ:" - L I ~ . ! O ' J I T I ~ ~ ~  - - - 5~;L::I':t - - . -. 

i . : c , c ! c - ~ ~ t ~  r c  5tr<>r.,; 1.: L,,,,ll:,~z~~'!, 11mS;. var-  
---L---t-- 

, >',ble, loc2llv L,IL'-!>-k . <'~xTo:,lv core 15 e 
r r l  . 

56. 7-,-3..1 2,: J& r ~ ;  ~~I.I:&,-!IQ!~ :.~-2s:ror.c! k~lul ' 1 .  d,n! 

: ~ - I ' : I .  :::,I ic,%:::'. LL :,IG. LC-6.1::s. 

- L1n~l-.r c, it:.:. :-:: A ~ ~ . i k i ~ r  ! l : n t n ,  c o r e  1s . .. - 7- --- < --- 
f - , l y  1 ! < , , . , .  ' . . . .  ~7 .. . , - L L  7,L:.*.c.:. - +.--. ~ --.--.-+- 

-m [2: A 'n 'T"L.~-. s.'<:l,.. I I ! I 
( b ,  .CjH :TI: (,~,tz-'r<,i~r. v c . l r ~  !.' ::r &:<I-. 

7- 

L 7 .  7-. r ; .  i r,: F7riA:e, , ~ . t V ! ,  LI. 5,' .:-:I 3 .  ; r-,. 
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METRES 7- Groph~c % METRES I A SSdYS 

s o w  DESCRIPTION OF UNITS 
hm / To RV Log Mmmlizotbn "0. F r a n  TO i n ~ m  





NORANDA EXPLORATiON COMPANY LTD. 

Property ZFTA Started w i  21, 1384 FIELD SURVEYED DIP TESTS 
-- CO-ORDINATES CO-ORDINATES 

I Logged by ". Jail, 

Sheet 1 of 2 
I I 1 i I 1 I 

METRES i % Gmphc METRES 1 ASSAYS 
I 

% j Sornple DESCRIPTION OF UNrlS From I 
from 1 To 1 R-ver~, M~nemlizotbn 1 j To / ~ q t h  1 

I 
.~.\L~,;,f:>ILLLl S'y'E,: ITE I 

I 
1:) :,atchti -:..ll!ic.tri.c. : t  15 '  t o  r .,-+. I ! I -- - 
iirvasivt l i n t ! .  ' 2 :  i i . 5  n. 1 .  . -- 

-- . - .~ .~ 
d:.I:. 1ZL3, :,)7k.lt'5!.lSIZtD SY!.\!l:'i 

::or:e of cor.r,liti < ~ i i , l  I!. 1 .,L:t.r.l ::.<I wi,,:k ts 
.nT..ie+,, tol:zrii I(., . l r  v .  a .  - w, A, I t,,:rj 
?. ns. - Also mx!. to c~rl!vlete re:llace!ncr:L - 1 I 

Sv clav. i l - w a l l  r,irkt.~l L v  ~ i i a r ~  i.or?tdl.t of ! 1 1 - 
I 

llmtrl. 
67.5-68,') m: 10-1it T o i i r m j l l n e  stjoti I 
b p i  . O - l  ? _ b h  n: T o c r m a l l n e  velrl, orjc ~ i c n r r a t  lor, 
U - C P  1 m: K~ollnlre t Clav --- 
,A 3 . :  8 ,  ! r . 1 :  10-155 'r,>"r,!d! I , , .  . , : ,or  5. 

2 - 3  LC', :'.,tcrl ~t : L  i t .  1 I i 



NORANDA MPU)RAWN COMPANY LTD. Property .... . .. .. . .?cT+. .. . . .. . . . . . .. . . . . .. .. . . .. . . .. . .. ..... Hole no .... t.+?.~! .................. SM .I.l..of...L 
METRES 70 Groph~c % METRES ASSAYS 

sampk DESCRIPTION Of UNITS 
hm Mmaol~zotion "0. f r a  1 I 

LTEiit:D SYENITE 

C_LLIZ~.;GTBEILX~!J~L VEIN . - -~. .- -- -- -- i . --!---c 
i .  . _ - -. t- +-.---4 I 1 C_- _ . - . 2 : 3  T o u r , _ g ~ n _ .  . L-Q-a- 



1 1 1 I I 

KAOLINIZCD SYLNITZ 1 _ 
I Strongly k , i o l ' c l ~ + e n ~ t i ~  cat i:y 3 tour. vc l :  s. 

86.6 n: 
1 

1 c n  Tour. velr; .it 45'' tc C . A .  Tour  v e i n  
h7.L-87.5 rn: Hrcccliteil Toi.-'. tz v c l n .  Two ~ r t ' r i e r a t l o n s  . 3 %  ~ulnhlcic-- ! 

of Tour, e x t i r : i ; ~ m ~ ! e r ;  + C l a v .  3 %  Sulph. 
88.26-88.32 m :  As above w l t i .  L.< LL:r.'3 a at- d ~ d  P - , a -  " " I I 

-t-- 

NORANDA EXPLDRATION~COMPANY LTD. Property .... . .. . .- .<t~&... . .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . Hole no. ...... ??:?'k.? .............. Shrt ....!...of.. 3 

METRES 

FT m / TO 

1 
I 

7- 
RW 

100 86.4 

Goph~c  M€TFES I ASSAYS DESCRIPTION OF UNITS 
Cop From TO ~ l l q r n  I I I 1 

I 89.2 
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FIELD SURVEYED 
PmpertY ZETA StUrted ~ u q .  9 ,  1'184 CO-ORDINATES CO-ORDINATES DIP TESTS NTS no. 115  P / I G  

[hp - Lollor - i o O  Core sue h 2  Ekv I I Sheet 1 of e 

M'ETRES % ~ m p h ~  METRES ASSAYS 

/ T~ 
Recovery Log M ~ n e r n l m t m  , DESCRIPTION OF UNrrS 

From 



NORANDA MPLDRATK)K.COMf'ANY. LTD. - Proparty .. . . . ?!:'TA.. .. . . . .. . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . .. .. Hole no. ...... !.:B.'!r! ............... shrt ... ?...of..?. .... 
? 

METRES 
I 

7- Grophic % / S o m p k .  METRES A S A Y S  
DESCRIPTION Of UNITS 

horn 1 Yo RY '-W M o a o l ~ z o t b n  "0. F r a  Yo Lmq* 

'fi 

1 

I I 1 
- 3 2 . 1 6  n: Verv  b r o k e n  c o s i ? ,  f ;ne-clralned p h a s e  Fro-n - 

31.71-32.16 rn. I -4 --.+ I I 

~41:dl .z  a l t f r e d ,  v e r v  b r o k e n .  c----&i 1 ! 

SyE.<'TE 

&d- t o  s t r o n q  k a o l ' n .  

-TE ~p 

Mlnor  l r l t e r v a l s  of a l t ' n ,  w h l t  
l o i n t s .  I 

INTENSELY L'OLIATED, KROLINIXD SYENITE 
I . ---- 

__f_ 
L-- 

7 1 
I 

-9 R r - 5 0  0 " .  .cr, .., to  :some c ia . ;  I I 

I I I I p- 

w - 6 "  98  m: WJ a l t e r e d  -, Fib1 l a r q e l  I 
I I - 



NORANDA Mf'UHATON.COMPANY LTD Property . ... . . . .?KC+ .. . .. . . . . . . . . . . . . . .. . .. .. . . . . . . . . . .. . . .. , Hole no. ....... .4i.:IB...k@.4:n .... 



NORANDA ES(PtORATION.COMPANY. LTD. Proparty ... . . . %“'I... . . . . . . . . . . . . . . . . . . . . . . . . . . . ~. . . . . . . . . . . tiole no. ...... ?:i3.!r.! .............. SM ..:....of ....... - 
METRES 'I. Gmph~c % A SSAYS 

DESCRIPTION OF UNITS 
Fr rrn / To R e c ~ v a y  Cog 

18.96 82.5 j0 - 
I 



NORANDA EXPLDRATK)N COMPANY LTD. Property .... !.i.T% ........................................... Hob no. ........ .4_'i;?;l@ ............ Sh.03 ... ...z 0f .L . .  

METRES X Goph~c M E T t e i  I A SSAS 
DESCRIPTION Gf UNITS 

From [ To RY Log Mmao l~ ro ton  Frcm ( To 1 1 1 1 
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Property ZLTA Sarted A L J C ~ .  1 3 ,  1984 
F l  EL0  / SIJRVEYED 

CO-ORDINATES 1 CO-ORDINATES DIP TESTS 

1 Fin!xh." ;:I(;. 15, 1~184 1 Lot. 9 , 9 ~ . ; N  

Length 118.~5 i l  (420 ft) Dep. ~,lioi7 

/ Lot 

NTS no. i15 ,/14 

Project no. I5/i!L' I 

Sheet i 01 I 



NORANDA MPWfUTlON COMPANY LTD. Property . . . . . ;IF:?.+. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H O ~  no. ........ Z.:K4:4 ............. ... t .... of ....!..- 
r 

METRES 4: Gophic % METRES I ASSAC 
DESCRIPTION OF UNITS 

Flm I To ~ecorsy Log Fr a 10 Lwttl i I I  I 



NORANOA MPtDfZATKIN COMPANY LTD. Proparty . . . . . . . . .. .?.t:<h.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Hole no. ..... . ..?.:FA:?.. ........... shrt .... ?...of...! .... 



NORANDA EXPLORATION COMPANY LTD. 

Property Z L T A  Sbrted AUCJ. 17, lC384 
FIELD SURVEYED 

CO-ORDINATES CO-ORDINATES DIP TESTS NTS no' 1 1 5  P/14 I 
1 F . 1 ,  L~:: / Lot .  lll~;:l; 1 ;:;- I 

Hok no. Z-84-10 Depth Beanng Dip Depth Bcarmp DIP Projecl no. 95/82 

Bearing 3 3 5 O  Length I25..11 n (413 ft. Dep. Lopped B. Jaqo 

Dip - Coilor - 1 6 O  Corc sue EIW. i sheet , of , 
I 1 I I I I 1 1 I I 

METRES % Gmphrc % Sarnpk METRES ASSAYS 

ro Rmvery  Log 
DESCRIPTION OF UNFTS 

From 1 M~neml~ ro ton  
* o 1 TO I L q I n  I I 

i 1 I 

M O L : : : I Z t C ,  LIXONITIZED SYSNITI: I 
- - -..-.I - - P. - ; . _ - - I -- 

I 

! I--- 
1 

lv 5g;hcr at 76.98. I 1 I I 
77.41-78.23: 2-3  cn Tour. " e m  and zone of 10-15% dlss. 1 ' 1 I I 1 



U F I  ATT- 1 1 j I 
1 I -- 
I I +--- 

I j I 
I i I 1 1 I 

NORANDA MPLORATlON COMPANY LTD. P r o p r t y  ........ ZFT?. . ...... ... ..... .. .. ..... . . ........ ...... Hole no. .... Z..:.H.4:AP ................ shrt ... f .... of..! ..... 

- - 
H I G H L Y  ALTERED SYENITE - 

a 1 -- 1--_ ' 
kaol'n. Band~i (a: 30- ty C-4-j  
su17hides (3-5- rhorbs?  - - -- 

91.81-91.83 : To";-cl-.; v e i : ~ ~ ~ l T I - -  ~- 

..,-.-AT+ 
L --.----- --- 

r 
METRES 

From 1 To 

7- 
Recplay 

Groph~c 
LW 

DESCRIPTION M UNITS  ; S a n y C  
METRES 1 AWE 

Frcm TO ~ . n o m  1 1 1 1  Mnmlirction / "0. 



NORANDA EXPUXUTION COMPANY LTD Hole no ...... ?:.Y?:!P ............... 
t METRES 7- Grophtc ( So+ METRES 1 A sSdn 

DESCRIPTION OF UNITS 
Fr cm 

KA3LINIZED SYENITE 
M o d e r a t e l y  t o  s t r o n q l  
m i n o r  l i m o n i t e .  

ISTENSELY U O L I N I Z E D ,  LIMONITIZED S 

S t r o n q  b ~ o t i t l z a t l o n  
b r 0 k i . n .  

MODtRiiTELY ALTtWD SYENITE 
Xod.  k a o l ' n ;  l m  + >in 
t u r e s  a t  7 5 - 9 o U  t o  C . A .  

1 0 7 . 4 7 - 1 1 0 . 3 7 :  E i u d c s  r n e t a s e d .  x 
a n d  c l a y  v e i n l e t t a s .  
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. ?  
(,.  , 1. \ i-- , . 

SEMARKS 
- - --+ ??--L2--- -- - ---PA-- ~- -- .- -- --- - -- 

T.T. SAMPLE 

( 
NO. N 0 
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T i  / SAMPLE 



APPENDIX E 

ROCK GEOCHEMICAL RESULTS 
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/ - / /  
/ 

PROJECT '3 5 -  COLLECTOR _!A DATE RECEIVED -L!i$ / I 5& CODE " .-? ' ' LOCATION - _ , t - - ~ d &  -__ SHEET _ -l-- 

MATERIAL --__- >LA?-- - - __ - -- -_ - --- -- - DATE ANALYSED phf / 7 L& ANALYST ---l:iP 
C 

REVARKS - - -- 4% ,+,, - - - - - - -. -- - -- - - 

SAMPLE 

T T  / NO. NO. 
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APPENDIX F 

MULTI-ELEMENT SCANS, ZETA DRILL CORE AND 

GRAB SAMPLES 



SAMPLE NO. D.D.H.# INTERVAL 



110 

BONDAR-CLEGG & COMPANY LTD. 

1368 INDUSTRIAL RD, WHITEHORSE, YUKON Y 1 A 4x1 PHONE: (403) 667-6523 
TELEX: 036-8-460 

Geochemical Lab Report 
N o r a n d a  E x p h a t i o n  

FROM: _ _ _ ~ _  REPORT NUMBER: 43-93 -- 

Del Ferguson 
PROJECT: DATE: S e p t .  29,1983 

SAMPLE N U M B E R S  

TRENCH 
ONE 

GASH 

% 
Mg 

0.52 
0.66 
0.44 
0.58 
1.16 

- 
PP"' 

W 

L2 
12 
L2 
- 2 
b 2 

PP"' 
Cr 

101 
171 
178 
238 
284 

PP" I 
Ag 

GlOO 
Gl 00 
GlOO 
Gl 00 
Gl 00 

I s a m p l e s  also a n a l y z e d  u n d e r  r e p o r t  # A43-137 
I 

FOR METHOD, EXTRACTION A N D  FRACTION USED - SEE ATTACHED 
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D E T A I L E D  D R I L L  L O G S  
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FIELD SURVEYED 
CO-Ot7DINATES CO-ORDINATES DIP TESTS NTS no. 115 P,/I.I 

1 I I 1 I I 1 I 

- -  
nlnor quartz. 
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METRES w Gophtc L-771 Rmy 1 @ 

Scmpk METRES I A SSArj 
DESCRIPTION OF UNITS 1 h h w k b ~ r l  1 1 From To / Lngm ! 1 1 1 r--' 



NORANDA EXPLORATION COMPANY LTD. 

Property LF , FIELD SURVEYED DIP TESTS NTS no 11 ,/I + 

-- -- + CO-ORDINATES 1 U)-ORDINATES I 
I I T I 1 

/ Lot 

I Dep. 
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