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1. SUMMARY 

6) 
Thi  s  repo r t  describes the  go1 d  expl o r a t i o n  program undertaken by Abermi n  

Corporat ion on t h e  Whitewater proper ty  between June 1 through September 15, 

1987. The 147 u n i t  proper ty  covers the  upper reaches of L y l e  and Whitewater 

drainages i n  t h e  Slocan Mining D i v i s i o n  and inc ludes  t h e  o l d  Highland Surp r i se  

go ld  mine. This  mine produced a  repor ted 5,151 tons o f  ore grading 0.314 oz 

gold per  t o n  from 1937 t o  1941. Geo log ica l l y  t he  proper ty  i s  predominant ly 

under1 a i  n  by a  s t r u c t u r a l  l y  complex Permian age andesi ti c  vo lcan ic  sequence. 

Jurass ic  age f e l s i c  dykes i n t r u d e  the  volcanics.  The dykes seem t o  be 

associated w i t h  p o t e n t i a l l y  economic precious metal m ine ra l i za t i on .  

Exp lo ra t i on  work c a r r i e d  out inc luded p a r t i  a1 excavat ion o f  two Highland 

Surp r i se  adi t s ,  reconst ruc t ion  o f  access roads, 1  i necut t ing ,  geo log ica l  mapping, 

p rospect ing  and geochemical sampling. I n  add i t i on ,  IP ,  magnetometer and VLF-EM 

surveys were performed. 

Resu l ts  i n d i c a t e  t h a t  th ree  types o f  prec ious metal ve in  m i n e r a l i z a t i o n  are  

( 1  present on the  property.  The most promis ing - re fe r red  t o  as a  Type 1 ve in  - 
(, 

are  associated w i t h  northwest t rend ing  near v e r t i c a l  shear zones (e.g. Highland 

Surpr ise) .  A t  t h e  Highland Surprise the  Shear Zone i s  a t  l e a s t  200 metres l ong  

and conta ins t h r e e  quartz-carbonate-albi te ve ins w i t h  a  s t r i k e  l e n g t h  up t o  100 

metres. Assay r e s u l t s  inc lude 0.463 oz/ ton Au and 0.25 oz/ ton Ag over  2.0 

metres. 

A b r i e f  underground examination o f  t h e  mine conf irmed t h e  e a r l i e r  work and 

seems t o  i n d i c a t e  the  p o t e n t i a l  for gold m i n e r a l i z a t i o n  both down d i p  and a long 

s t r i k e .  

A subpara l le l  s t r u c t u r e  immediately east o f  t h e  Highland Surp r i se  t r e n d  has 

been i d e n t i f i e d  and i s  marked by a  s t rong go ld  s o i l  anomaly w i t h  values up t o  

2600 ppb Au. This  t rend  i s  300 metres i n  l eng th  and i s  open t o  t h e  southeast. 

Expl o r a t i  on work outs ide the  Hi ghl  and Surpr ise area 1  ocated numerous go1 d  

and/or s i l v e r  showings. While precious metal values can be high, o f ten  g rea te r  

than 1 oz/ ton Au, narrow widths and a  lack o f  s t r i k e  c o n t i n u i t y  down grades 

t h e i  r s i g n i  f icance.  



It i s  recommended t h a t  a  small diamond d r i l l  program (1,OOd metres) be 

c a r r i e d  ou t  i n  t h e  Highland Surpr ise Mine area i n  1988. This  would t e s t  the  

s t r i k e  l eng th  o f  t h e  known minera l i za t ion .  Est imated cost  would be $100,000 

Canadian. I f  successful  f u r t h e r  work would be c a r r i e d  ou t  i n c l u d i n g  more 

d r i l l i n g  and poss ib l y  re-opening a l l  the  o l d  workings. 

2. GENERAL 

2.1 INTRODUCTION 

This repo r t  describes work undertaken on t h e  147 u n i t  Whitewater property.  

The proper ty  i s  o f  i n t e r e s t  as a  p o t e n t i a l  hos t  t o  economic prec ious metal 

m ine ra l i za t i on .  A1 1  claims except f o r  ML 346 a r e  on op t i on  from Dennis Tyers 

and Peter  Leontowi cz. The property,  loca ted  approximately midway between New 

Denver and Kaslo, covers the upper reaches o f  Whitewater and L y l e  Creek 

drainages, i n  t h e  Slocan Mining D iv is ion ,  B.C. 

f 2.2 LOCATION, ACCESS, PHYSIOGRAPHY 
\ /  

The proper ty  i s  located a t  the south end o f  t h e  Goat Range i n  t h e  S e l k i r k  

Mountains on L y l e  and Whitewater Creeks, t r i b u t a r i e s  o f  t h e  Kaslo River .  It 

1 i e s  t o  the  n o r t h  s ide o f  Highway 31A, approximately midway between New Denver 

and Kaslo (F igure  1). 

A t  Reta l lack ,  an abandoned mining community 18 k i l ome t res  nor theas t  of New 

Denver, a  gravel road extends one k i lomet re  no r th  where it forks,  the  nor theas t  

branch extending two k i lometres up t h e  Whitewater Va l ley  and t h e  eastern branch 

2.7 k i l ome t res  up the  Ly le  Valley. T r a i l s  then lead f o r  several k i l ome t res  t o  

t h e  heads o f  both val leys.  I n  addi t ion,  a  road extends up t h e  eas tern  s ide  of 

t he  c l a i m  group t o  the  Eureka and Solo workings. Some sec t ions  o f  these roads 

are  on ly  accessi b l  e  by 4-wheel - d r i  ve vehi c l  es d u r i  ng t h e  summer season. 

The proper ty  1  i e s  between e levat ions  1300111 and 2895m. Slopes a t  lower 

e leva t i ons  are o f  t he  order o f  25 t o  30 degrees, i nc reas ing  t o  50 degrees o r  

more near r i d g e  crests.  Vegetation i s  genera l l y  sparse w i t h  abundant outcrop. 

The area i s  a t  a  j uven i l e  stage o f  weathering and erosion, w i t h  a c t i v e l y  

13 accre t i ng  scree fans a t  the base o f  a l l  slopes. 
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c 
The f i e l d  season i s  only f ou r  t o  f i v e  months i n  durat ion.  The proper ty  i s  

genera l l y  snow f r e e  by June, w i t h  the  f i r s t  w i n t e r  snowfa l l s  i n  October o r  

November. Snowfall i s  i n  the  order o f  3  metres annually. 

The c la im  group i s  w i t h i n  easy commuting d is tance o f  Kaslo and New Denver. 

Both towns o f f e r  a l l  t he  usual f a c i l i t i e s  w i t h  regard t o  food, accomodation, 

repa i r s  etc.  Nelson, one and a  hal f  hours d r i v e  t o  t h e  south, i s  t h e  c l o s e s t  

major centre. 

2.3 CLAIMS 

The Whitewater proper ty  consis ts  o f  twe lve  rever ted  crown grants, 13 M.G.C. 

c laims and ML 346 t o t a l i n g  147 un i t s .  These c la ims are grouped i n t o  t h e  

Whitewater and L y l e  groups and are i n  good standing u n t i l  1988. A l l  r e levan t  

data i s  o u t l i n e d  below. The claims are shown i n  F igure  2. 

-- c. ,> L y l e  Group 

Claim Name Record No. S i  ze Exp i ry  Date 

L y l e  1 
L y l e  2  
L y l e  3  
PD 
PT 
Tet ra  
Howard 
Defender 
Revenue 
Garnett  
Emerald Fr. 
Cuba & Ruby Fr. 
Wh is t l e r  
Pai s l  ey 
Connie 2  Fr. 
ML 346 

18 MGC 
15 " 
12 " 
16 " 
16 " 

4  " 
1 RCG 
1 " 
1 " 
1 " 
1 " 
1 " 
1 " 
1 " 
1 " 
3  CG 

March 25, 1988 
May 13, " 
December 15, " 
October 31, I( 

October 31, )I 

June 09, 11 

March 29, II 

March 29, " 
March 29, 49 

January 17, " 
January 10, 11 

January 10, " 

January 08, II 

January 08, " 
September 11, " 
December 31, " 

T o t a l i n g  93 un i ts ,  ML 346, 9  RCGs and 6  MGCs con ta in ing  81  u n i t s .  



W hi tewater 2 

k i  lometrer 
WHITEWATER CLAIM GROUP 



0 
Whi t ewa te r  Group 

Whitewater 1 
Whi t ewa te r  2  
Whi t ewa te r  3  
Robin 
W i l d  Swan 
G r i z z l y  Gold 
G r i z z l y  Gold 1 
Mayf 1  ower 
P l u t o  
P l  a t o  

MGC 
MGC 
MGC 
RCG 
RCG 
TPC 
TPC 
RCG 
MGC 
MGC 

September 05, 1988 
September 05, " 
September 05, 'I 

August 23, " 
August 23, " 
September 07, " 
September 07, " 
September 10, " 

June 11, I 1  

October 22, II 

T o t a l i n g  54 u n i t s ,  3  RCGs, 2  TPCs and 5  MGCs c o n s i s t i n g  of 49 u n i t s .  

2.4 HISTORY AND PREVIOUS WORK 

The area has had a  h i s t o r y  o f  e x p l o r a t i o n  d a t i n g  back t o  t h e  t u r n  of t h e  

century .  Lead, z inc,  s i  1  ver m i n e r a l i z a t i o n  hosted by Slocan sediments has 

r e c e i  ved t h e  g rea tes t  e x p l o r a t i o n  e f f o r t  t o  da te  (Cai rnes, 1934). Th i s  

e x p l o r a t i o n  r e s u l t e d  i n  numerous d iscover ies ,  one o f  t h e  l a r g e s t  be ing  t h e  

Whitewater Mine. Th is  mine, l oca ted  1 k i l o m e t r e  south o f  t h e  p roper ty ,  produced 

260,542 tons  o f  o re  con ta in i ng  1435 oz gold,  3,152,130 oz s i l v e r ,  28,017,903 l b s  

l e a d  and 36,260,370 I b s  z i n c  du r i ng  t h e  p e r i o d  1892 t o  1945. The o re  bodies 

were found ad jacen t  t o  a  t h r u s t  f a u l t  zone w i t h i n  s l a t e  and l imes tone  of t h e  

S l  ocan Group (Hedl ey 1945). 

Du r i ng  t h i s  pe r i od  o f  base metal exp lo ra t i on ,  go ld  was d iscovered a t  t h e  

p resen t  l o c a t i o n  o f  t he  Highland Surpr i se  Mine. Th is  p rec ious  meta l  

m i n e r a l i z a t i o n  i s  hosted by Upper Pa leozo ic  Kas lo  Group vo lcan ics .  The mine 

produced 1,617 oz go ld  from 5,151 tons  of o re  g rad ing  0.314 oz pe r  ton, d u r i n g  

t h e  p e r i o d  1937 t o  1941 (Maconachie, 1940). 

Other m i  ne ra l  occurrences d iscovered d u r i n g  t h i s  p e r i o d  o f  exp l  o r a t i o n  

i n c l u d e :  t h e  Gold Qua r t z  showings l o c a t e d  t o  t h e  west on t h e  Whitewater 2  c la im;  



t h e  Ibex crown grant  located w i t h i n  the  Whitewater 1 cla im;  t he  Eureka and t h e  

I r o n  Crown showings located on Ly le  2  c l a i m  and t h e  Solo Best occurrences 

l oca ted  w i t h i n  t h e  L y l e  1 c la im (P la te  l A ,  1B). 

A considerable amount of exp lo ra t i on  has been conducted i n  t h e  immedi a t e  

v i c i n i t y  o f  t h e  proper ty  dur ing the l a s t  twenty years. The f i r s t  recorded work 

was done by Pan Ocean O i l  Ltd. i n  1971 through 1973. This  work focused on t h e  

n i cke l  m i n e r a l i z a t i o n  occurr ing w i t h i n  the  u l  t ramaf ic  p o r t i o n  o f  t h e  Kaslo Group 

whi ch t ransec ts  t h e  property. The next expl o r a t i  on a c t i  v i  t y  was conducted by 

Amoco Canada Petroleum Co Ltd. dur ing  1979 through 1982. This work concentrated 

on t h e  gold p o t e n t i a l  w i t h i n  the  Kaslo volcanics. The l a s t  work performed on 

the  proper ty  was by Almine Resources Ltd. d u r i n g  1983, who a l so  keyed on the  

prec ious  metal p o t e n t i  a1 . 

3. GEOLOGY 

" 3.1 REGIONAL GEOLOGY LJ 

The proper ty  l i e s  w i t h i n  the  cen t ra l  Kootney Arc, an arcuate s t r u c t u r a l  

zone which marks the  t r a n s i t i o n  from North American rocks o f  the  C o r d i l l e r a n  

m i  ogeosyncl i ne t o  t h e  tec ton i c  c o l l  age o f  a1 1  ochthonous te r ranes t h a t  are 

accreted t o  it (Archibald e t  a1 1983). North American rocks are l o c a l l y  

represented by t h e  Lardeau Group, a Lower Paleozoic sequence of metamorphosed 

c l  a s t i  c  sedi ments and m i  nor 1  imestones. The younger a1 1  ochthonous te r rane  i s 

compri sed o f  La te  Paleozoic t o  Ear ly  Mesozoic sedimentary and vo lcan ic  

assemblages. This  terrane was accreted du r ing  a  m i  d-Jurassic -. E a r l y  Cretaceous 

c o l l  i s iona l  event. A second c o l l  i s i o n a l  event dur ing  La te  Cretaceous-Paleocene 

was accompanied by up1 i f t ,  erosion and i n t r u s i o n  of two-mica grani tes.  T e r t i a r y  

age extensional  f a u l t i n g  w i t h  lesser  i n t r u s i v e  a c t i v i t y  complete t h e  geological  

h i s t o r y  o f  t h e  area. 

W i th in  t h e  p r o j e c t  area th ree  major rock groups are exposed (Figures 3  and 

4). The 01 dest i s  the  Upper Miss iss ipp ian  t o  Pennsylvanian age M i  1  fo rd  Group ('J 



PENNSYLVANIAN 

L e g e n d  

argillite,slate, phyllite 

sandstone .quartzite 

grit, schist 

tholeiitic volcanics 

limestone 

cherty, tuff 

Tectonic and stratigraphic relationships o f  stratified rocks in the Coat Ranqe. 
Stratigraphic ages determined from fossil collections are shown on the left  margin. ( a f t e r  K I e p  ack I , 1 98 5). 
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I INTRUSIVE ROCKS I 
\ ,  
Geological Boundary: - Fault: .-, 
Axial Surface, Dryden Anticline: /+- 

UPPER TRIASSIC 

SLOCAN GROUP: 

Slate/phyllite, limestone, sandstone 

Disconformity 

LOlJER PERMIAN 

MARTEN Conglomerate: 

Creenstone conglomerate - Unconformity - 
PERMIAN AND(?) CARBONIFEROUS 

LASLO CROUP: 

Tholeiitic volcanics 

MIDDLE JURASSIC I 
KUSKANAX-NELSON Granitic rocks: 
Hornblende-biotite granite, aegerine granite 
feldspar porphyry 

LOWER PERMIAN 

Whitewater diorite: 
Medium- to coarse-grained 
foliated diorite 

1 PERMIAN AND(?) CARBONIFEROUS I 
Kane C r e e k  diorlte: 

Medium-grained porphyritic 
hornblende diorite 

KASLO CROUP: 
PKUU U Ultramafic Unit 

UPPER MISSISSIPPIAN AND PENNSYLVANIAN 
MILFORD CROUP Stubbs Thrust Fault 

McHardy assemblage: Keen Creek assemblage: 0 3avis assemblage: Siliceous argillite, diorite Tholeiitic volcanics, Mpo Siliciclastics, limestone, 
tholeiitic volcanics, limestone limestone, clastics tholeiitic volcanics - Angular Uncon formi ty 

LOWER PALEOZOIC 

LARDEAU GROUP : 

Calcareous schist, mafic volcanics, grit 

LOWER CAMBRIAN 

BADSHOT FORMATION 

White marble, calc-silicate gneiss 

HAMILL GROUP 

Mica Schist, quartzite, micaceous quartzite 

(After Klepacki, 1 9 8 5 )  

FIGURE 4 
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which r e g i o n a l l y  i s  d iv ided i n t o  th ree  assemblages but  w i t h  only  one, t h e  

McHardy, present on t h e  property. This assemblage i s  comprised o f  basal 

1  imestones and ca l  careous sandstone over1 a i n  by tuffaceous sandstone and 

conglomerate. This  i n  t u r n  i s  ove r la in  by a  t h i c k  sequence of a r g i l l i t e  w i t h  

minor cher t  and volcanics (Klepacki and Wheeler 1985). The 1  imestones have 

y i e l d e d  Upper M iss i ss ipp i  an age f o s s i  1  s  (Orchard 1985). 

Conformably ove r l y i ng  the  M i l f o r d  Group i s  t h e  Permian age and p o s s i b l y  

o l d e r  Kaslo Group. This group i s  a  sequence o f  t h o l e i  i t i c  vo lcanics w i t h  m i  nor 

interbedded cher ty  t u f f  and tuffaceous greenstone i n t ruded  by syn and post  

vo lcan ic  d i o r i t e s .  S t ruc tura l  r e p e t i t i o n s  by t h r u s t  f a u l t i n g  have l e d  t o  t h e  

group being d i v ided  i n t o  two u n i t s  o r  p la tes ,  w i t h  the  upper p l a t e  r e s t i n g  on an 

u l  t ramaf i c  base. Unconformably ove r l y i ng  t h e  Kasl o  vol  cani cs i s  a  greenstone 

conglomerate r e f e r r e d  t o  as the  Mar t in  Conglomerate. Completing the  geologic  

record  i s  t h e  Slocan Group, an Upper T r i a s s i c  age sequence o f  a r g i  lli t e s  l o c a l l y  

interbedded w i t h  qua r t z i t es  and l imestones. 
{ ''1 
\ ,,/ 

A l l  t h ree  groups are in t ruded by f e l s i c  dykes and small stocks, p a r t  of t h e  

Jurass ic  age p l u t o n i c  event. 

The t e c t o n i c  h i s t o r y  o f  t he  area i s  dominated by Permian age t h r u s t i n g  and 

Jurass ic  age fo ld ing ,  w i t h  normal f a u l t i n g .  These events o v e r p r i n t  a  

pre-Miss iss ippian age deformation which a f f e c t e d  t h e  o l d e r  Lardeau Group. The 

e a r l y  t h r u s t i n g  event displaced the McHardy assemblage onto the  o ther  two 

M i l f o r d  assemblages v i a  the  Stubbs Faul t .  It a lso  generated t h e  Whi tewater  

F a u l t  which formed the  two Kaslo p lates.  D i  o r i t e  i n t r u s i o n s  predate and 

postdate t h e  t h r u s t  f a u l t i n g .  U p l i f t  and eros ion  o f  t h e  Kaslo volcanics 

p rov i  ded d e t r i t u s  f o r  t h e  Mar t in  Conglomerate. Fol 1  owing S l  ocan Group 

sedimentat ion t h e  complete sequence, i n c l u d i n g  t h e  e a r l y  t h r u s t  f au l t s ,  was 

fo lded  i n t o  t h e  Dryden Antic1 i ne. Th is  was accompanied by pene t ra t i ve  

deformat i o n  and reg i  onal metamorphi sm, l o c a l  l y  t o  amphi b o l  i t e  grade. This  event 

a l so  reac t i va ted  some o f  the  e a r l y  t h r u s t  f a u l t s .  I n  add i t i on ,  t he  normal 



Schroder Fau l t  p laced the  Slocan Group adjacent t o  t he  Lardeau Group a t  t h i s  

time. Major g r a n i t i c  i n t r u s i o n  took p lace concur ren t ly  o f t e n  p lugg ing  t h e  major 

f a u l t  zones. 

Two l a t e r  poo r l y  documented coaxia l  f o l d  phases are a l so  l o c a l l y  present. 

Small scale f a u l t i n g  o f  t he  Jurassic age i n t r u s i o n s  and dykes may be r e l a t e d  t o  

a second c o l l i s i o n a l  event i n  t h e  mid-Cretaceous. 

3.2 PROPERTY GEOLOGY 

Geological mapping was performed a t  a sca le  of 1:5000 cover ing  t h e  whole 

proper ty ,  wh i l e  mapping a t  1:2500 was undertaken on p a r t  o f  t he  L y l e  gr id .  

Add i t i ona l  de ta i  1  ed examinations o f  t h e  numerous mineral occurrences and o l d  

working were a l so  undertaken. Prospect ing o f  the  many inaccess ib le  p a r t s  o f  t h e  

proper ty  was aided by the  use o f  a Be1 1 206 h e l i c o p t e r  leased from Vernon 

He1 i copters. 

3.2.1 STRATIGRAPHY 

The o ldes t  rocks on the  proper ty  are i n  t h e  core o f  t h e  Dryden A n t i c l i n e .  

These rocks crop out a t  upper Ly le  Lakes, Ross i te r  Creek, and t h e  upper reaches 

o f  South Copper Creek (P la te  l A ,  10). This  sequence i s  t e n t a t i v e l y  co r re la ted  

w i t h  t h e  McHardy Assemblage o f  the M i l f o r d  Group (Klepacki and Wheeler 1985). 

The assemblage i s  mainly black arg i  11 i t e  w i t h  subordinate cher t ,  mudstone and 

sandstone. Local occurrences of mafic vo lcanics and d i o r i t e  are a l so  present.  

Most o f  t he  proper ty  i s  under la in  by t h e  Kaslo Group. As noted by Klepacki 

(1983) and Klepacki e t  a1 (1985), and Klepacki and Wheeler (1985) the group has 

been d i v ided  i n t o  an upper and lower p l a t e  sequence. The upper p l a t e  l i e s  west 

o f  t h e  basel ine, south o f  the  Whitewater F a u l t  on the  southern l i m b  of t h e  

Dryden Antic1 i ne. Flows, f low brecc ia  and p i 1  lows w i t h  f i n e  gra ined synvol cani c  

d i o r i t e  form t h e  bulk  o f  t h i s  p late.  The andesites are  s l i g h t l y  p o r p h y r i t i c  

w i t h  up t o  f i v e  percent hornblende phenocrysts and, l o c a l l y ,  f e ldspa r  c r y s t a l s  



i n  a f i n e  g ra ined  c h l o r i t i c  ground mass. Lessor v o l c a n i c  conglomerate and 

sediments a re  a l s o  present. The p l a t e  i s  f l o o r e d  by a p e r i d o t i t i c  u l t r a m a f i c  

s e c t i o n  whi ch now cons i s t s  p r i m a r i l y  o f  t a l  c-carbonate s c h i s t  and c a t a c l  a s t i  c 

b r e c c i a  due t o  va ry i ng  s t r u c t u r a l  deformat ion. A conglomerate which immediate ly  

over1 i e s  t h e  u l t  ramaf ic con ta ins  c l  as t s  of vo lcan ic ,  u l  t r a m a f i  c, f i n e  and coarse 

g r a i  ned d i  o r i  t e ,  and r a r e  g ran i te .  

The lower  p l a t e  i s  comprised of a t  l e a s t  500 metres of t h o l e i i t i c  pyroxene 

porphyry  vo l can i cs  and l e s s e r  sediments. P i  1 low b r e c c i a  and p i  1 lows w i t h  

v a r i o l i t i c  t e x t u r e  a re  most common w i t h i n  t h e  basal  p o r t i o n  of t h e  sequence. 

These a re  o v e r l a i n  by a t h i c k  sequence o f  a n d e s i t i c  f lows and f l o w  b r e c c i a  which 

a r e  i n  t u r n  o v e r l a i n  by t h i n  d iscon t inuous  lenses  o f  cher t ,  che r t y  t u f f ,  

a r g i  11 i t e  and conglomerate. Two d i s t i n c t  t ypes  o f  conglomerate a re  observed. 

The most common con ta ins  c l a s t s  o f  vo l can i c  and f i n e  g ra ined  d i o r i t e  w h i l e  t h e  

o the r  a l s o  con ta ins  r a r e  c l a s t s  o f  u l t r a m a f i c  and g r a n i t e .  Th is  l a t t e r  

conglomerate may be c o r r e l a t e d  w i t h  t h e  conglomerate found i n  t h e  upper p l a t e  
i ' 

,! 
sequence. 

The youngest sedimentary rocks i n  t h e  p r o j e c t  area be long t o  t h e  Slocan 

Group. Th i s  t h i c k  u n i t  o f  calcareous f l y s c h  disconformably o v e r l i e s  t h e  Kas lo  

Group. It i s  dominated by dark grey p h y l l i t e  w i t h  l e s s e r  in terbedded l imes tone  

and sandstone. 

Three major t ypes  o f  i n t r u s i v e  rocks occur  i n  t h e  area: synvo lcan ic  f i n e  

g ra ined  hornblende d i  o r i  te ,  syn tec ton i  c coarse g ra ined  hornblende d i  o r i  t e  

(Whi t ewa te r  Di  o r i  t e )  and pos t - t ec ton i  c g r a n i t i c  rocks. Synvol cani  c d i  o r i  t e  

(Kane Creek D i o r i t e )  i s  gene ra l l y  found i n  t h e  McHardy assemblage and i n  t h e  

Kaslo Group and appear t o  be feeders t o  t h e  v o l c a n i c  p i l e .  The Whitewater 

d i  o r i t e  i s  medium t o  coarse gra ined equi  g ranu la r  d i o r i t e  w i t h  a lower  c o l o u r  

i ndex  than  t h e  feeder d i o r i t e .  It o f t en  d i s p l a y s  glomerophyr i  c t ex tu re .  

Several l a r g e  i n t r u s i v e  masses occur on t h e  p roper ty ,  e s p e c i a l l y  i n  t h e  Go1 d 



Quartz and Eureka areas (P la te  l A ,  1B). These i n t r u s i v e s  are considered t o  be 

Ear l y  Permian o r  o lde r  i n  age (Klepacki, 1983; Klepacki e t  a l ,  1985). 

G r a n i t i c  rocks consi s t  o f  hornblende-fel  dspar and f e l  dspar (a1 b i t e )  

porphyry dykes. The dykes post-date t h e  major f o l d i n g  event and appear t o  have 

been emplaced along the a x i a l  plane f a b r i c  of t h e  Dryden An t i c l i ne .  

3.2.2 STRUCTURE 

D i s t r i b u t i o n  of the major s t r a t i g r a p h i c  u n i t s  i n  t h e  p r o j e c t  area i s  

c o n t r o l l e d  l a r g e l y  by the Whitewater F a u l t  and t h e  Dryden An t i c l i ne .  The 

Whitewater Fau l t  i s  a  major northwest t rend ing  s t r u c t u r e  which has d i v ided  the  

Kaslo Group i n t o  the  two p lates.  The s t r u c t u r e  i s  a  Permian age t h r u s t  f a u l t  

w i t h  l a t e r  imbr i ca te  normal f a u l t i n g  du r ing  the  Jurassic .  As a  r e s u l t ,  i t  i s  a  

complex s l i v e r  zone conta in ing various s l i c e s  o f  t h e  Kaslo Group. The presence 

o f  f e l s i c  dyke rock i n  some o f  the f a u l t  s l i c e s  i nd i ca tes  a t  l e a s t  one major 

movement s ince the  Jurassi c. 

The second deformational event i n  t h e  Jurass ic  formed the  Dryden An t i c l i ne .  

The f o l d  generated a  st rong a x i a l  p lanar  cleavage. The a x i a l  surface o f  t h e  

a n t i c l i n e  i s  s teep ly  t o  moderately i n c l i n e d  t o  the  southwest and plunges t o  the  

southeast a t  15'. Local var ia t ions  occur due t o  the  in te r fe rence of younger 

s t ruc tures .  

F i v e  s t r u c t u r a l  t rends were noted on t h e  property.  Trend I s t ruc tu res  are 

o r i en ted  para1 l e l  t o  the regional f o l i a t i o n  a t  135' - + 15' and are  a x i a l  p lanar  

t o  t h e  Dryden An t i c l i ne .  Trend I1 s t ruc tu res  are perpendicular  t o  t h e  regional  

f o l i a t i o n  a t  045' - + 15'. Trend I11 and IV s t ruc tu res  occur a t  095' - + 15' and 

05' - + 15' w h i l e  t rend  V i s  subhorizontal .  

Trend I and I 1  s t ruc tures  appear t o  represent  orthogonal f rac tures  which 

formed du r ing  Jurassic  nor theas ter ly  d i r e c t e d  compression, w i t h  Trend I p a r a l l e l  

t o  t h e  p r i n c i p l e  compressive s t ress  and Trend I1  perpendicular  t o  it. Trend 



111 and I V  appear t o  be conjugate shear f r a c t u r e s  t o  t h e  p r i n c i p l e  s t ress .  

Trend I, I 1  and V s t ruc tures  may be the  r e s u l t  o f  a  s t rong ly  an i so t rop i c  

t r i  a x i  a1 s t ress  p a t t e r n  o f ten  c h a r a c t e r i s t i c  o f  a  mesozonal envi ronment ( L i  nner 

and W i l l  i ams-Jones 1987). Several l a t e r  episodes of f r a c t u r e  r e a c t i v a t i o n  were 

noted but  only  m i  nor displacements are  evident.  Trend I 1  s t ruc tu res  c u t  Trend I 

s t r u c t u r e s  but  are displaced by l a t e r  r e a c t i v a t i o n  o f  Trend I. 

Trend I, I 1  and 111 s t ruc tures  are commonly minera l ized.  Trend I V  and V 

a re  on ly  weakly developed and may occas iona l ly  conta in  minor su lphides w i t h  very 

low prec ious metal values (P la te  3A, 3B). 

Major f a u l t s  on the  proper ty  most ly  p a r a l l e l  Trend I a t  135O - + 15" and 

i nc lude  the  Whitewater f a u l t  zone and t h e  Ibex-Lyle Lake f a u l t .  A number of 

Trend I V  s t r u c t u r e s  located on M t .  Brennan are ev ident  i n  t he  f i e l d  and on 

a i  rphotos but  they do not  s u b s t a n t i a l l y  d isp lace the  e a r l y  Trend I st ruc tu res .  

The Ibex-Lyle Lakes f a u l t  i s  i n  p a r t  responsib le for  exposing the  McHardy 

assemblage a t  L y l e  Lakes. It occurs i n  t he  c r e s t  o f  t h e  Dryden A n t i c l i n e  ( P l a t e  

l A ,  1B). 

3.2.3 METAMORPHISM 

A l l  rock u n i t s  exposed on the proper ty  have undergone some degree of 

reg iona l  metamorphism. The most extensi  ve metamorphi sm, 1  ocal l y  t o  amphi bo l  i t e  

grade, i s  t e n t a t i v e l y  cor re la ted  w i th  the  second deformation event which i s  

responsib le f o r  nor thwester ly  o r ien ted  f o l d s  (eg. Dryden Ant ic1 i ne). 

The Kaslo Group has been subjected t o  two per iods of low grade 

metamorphism. The f i r s t  i s  an ea r l y  s p i l i t i c  a l t e r a t i o n  which a l b i t i z e d  t h e  

Kaslo vo lcan ic  rocks. The second pe r iod  i s  a  reg iona l  event where t h e  Kaslo 

vo lcan i  cs are subjected t o  low grade greenschist  metamorphism du r ing  t h e  

Jurassi  c. The common mineral assembl age devel oped i n  these vol cani cs rock i s  

a1 b i te -ep ido te-  a c t i n o l i t e  - + c h l o r i t e .  Add i t iona l  a l t e r a t i o n  i s  ev ident  on t h e  



proper ty  but  it i s  thought t o  be o f  a  hydrothermal o r i g i n  r e l a t e d  t o  t h e  

minera l  i z i  ng process. This assemblage inc ludes quartz,  a1 b i  te ,  i ron carbonate 

and b i o t i t e  and i s  commonly s p a t i a l l y  associated w i t h  f e l s i c  dyking. 

3.2.4 MINERALIZATION 

Numerous precious metal showings have been o u t l i n e d  on the  property.  A l l  

are hosted by quar tz  veins and occur w i t h  vary ing  amounts o f  base metal 

sulphides. They have been categorized i n t o  th ree  main types based p r i m a r i l y  on 

the g o l d - s i l  ver r a t i o s  (F igure 5). Type 1 w i t h  h igh  go ld  bu t  l i t t l e  s i l v e r ,  

Type 2  w i t h  s i m i l a r  gold and s i l v e r  contents, and Type 3 w i t h  h igh  s i l v e r  bu t  

very minor gold. A f o r t h  minor category Type 4 has a l so  been def ined. 

Type 1 i s  the  most s i g n i f i c a n t .  These are veins cons i s t i ng  o f  quar tz  w i t h  

disseminat ions t o  blebs o f  p y r i t e  and cha lcopyr i te .  The go ld  i s  genera l l y  

microscopic and occurs w i t h i n  p y r i t e  g ra ins  o r  more r a r e l y  adjacent t o  

(1) cha lcopy r i t e  (Har r is ,  Appendix 3). I nd i v idua l  veins are l e s s  than 50 cm wide 

bu t  m u l t i p l e  veins can form a  "vein system1' (Maconachie, 1940) up t o  2  m wide. 

Assays have returned gold values greater  than 3  ounces per  tonne (op t ) .  S i l v e r  

however i s  genera l l y  l ess  t h a t  0.2 opt. 

The veins are enveloped by up t o  th ree  metre wide a l t e r a t i o n  zones. These 

zones are general l y  pervasi ve cons i s t i ng  o f  s i  1  i ca, a1 b i  te ,  carbonate and o f ten  

p y r i t e  which imparts  a  brown co lou ra t i on  t o  t h e  rock. Quar tz  stockworks are 

1  ocal l y  present. 

Type 1 veins are found i n  Trend I st ruc tures .  The m a j o r i t y  occur adjacent 

t o  t h e  Whitewater Fau l t  i n  the  Kaslo Group lower p la te .  This inc ludes  the  

Highland Surpr ise  t rend and the  Solo Best showing. 

The Type 2  veins are e s s e n t i a l l y  base metal veins conta in ing  s i g n i f i c a n t  

amounts of gold and s i l v e r .  The l a t t e r  occur as a rgen t i t e ,  e lect rum and, i n  one 

instance n a t i  ve go1 d. Galena, spha ler i  te ,  cha l copy r i t e  and p y r i t e  a re  the  base 
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metal minerals. Gangue material consists of quartz, carbonate and a1 bi te .  

Single veins are less  than ten centimetres wide b u t  often occur in groups up  t o  
one metre wide similar to  the Type 1 vein zones. Strike length seems to  be 
limited however t o  less than 100 metres. The wallrock al terat ion i s  also 

identical and can contain slightly elevated metal values. As previously noted 
the go1 d and s i lver  values are comparable (Figure 5) b u t  usually less  than 1 opt 
combi ned. 

These veins are hosted by Trend I and I11 structure and occur in the lower 

plate of the Kaslo Group commonly near the fold axis of the Dryden Anticline. 
Although there i s  no clear evidence, Type 1 and 2 veins are l ikely the same age 
based on s imil iar i ty  of vein textures and wall rock al terat ion.  Type 2 vein 
examples include most of the Gold Quartz showings. 

The next category, Type 3, i s  less  interesting. Although s i lve r  values can 
be quite spectacular (>87 opt Ag in Sample 51313) the gold content i s  
negligible. These veins, hosted by Trend I1 fractures,  are relat ively young 

P'; 
having been observed cutting both Type 1 and 2 veins and also the f e l s i c  dykes. 

iJ Typically the veins are drusy, open space quartz veins with galena, sphaler i te ,  
minor chalcopyrite and pyrite. Siderite along with lead and zinc carbonates are 
a1 so present. Wall rock a1 te ra t i  on i s  1 ess pronounced than the other vein types, 
consisting of s ider i te ,  iron oxides and clay. I t  i s  generally present as 

fracture coatings and rarely extends more than one metre from the vein. 
Mineralogical ly  they are similiar to  the discordant vein mineralization found in 

the Upper Triassic Slocan Group. 

The final group, Type 4 ,  i s  actually the ea r l i e s t  vein system. Located 

only in the Gold Quartz area these veins consist of white quartz with pyrite and 
minor galena. These veins are found in Trend 111 structures.  Precious metal 
values are low. 

Type 1 and 2 mineralization have many character is t ics  in common with 

discordant precious metal veins in Archean gold occurrences for which a 
metamorphi c rep1 acement ori gin has been proposed (Phi 11 i ps e t  a1 1987, Roberts 

1987). I t  i s  thought that during the Jurassic age deformation dehydration and 
desul phidation mineral reactions resulted in the production of an ore fluid.  
The low saline f luids  would have been saturated with carbon dioxide and been 
carrying gold and other metals leached from country rock undergoing prograde 



, 
amphi bo l  i t e  metamorphism. F l u i d  discharge would be focused by channelways and 

f r a c t u r e s  developed dur ing both b r i t t l e  and d u c t i l e  shearing. Ascending f l u i d s  

then react  w i t h  low t e n s i l e  s t rength  i r o n - r i c h  vo lcan ic  host rocks and depos i t  

t h e  m i  ne ra l  i z a t i  on i n  response t o  changing physical  and chemical condi t ions.  

Feldspar porphyry dykes which i n t r u d e  t h e  vo lcan ic  p i l e  are s t r o n g l y  

a l b i t i c  i n  composit ion ( A l b i t i t e s ) .  These dykes may be invo lved i n  t h e  

m i  nera l  i z i  ng process since not only  are they emplaced a1 ong s imi  1  a r  s t r u c t u r a l  

t rends t o  the  m ine ra l i za t i on  (Type 1 )  bu t  they have a  c lose  s p a t i a l  r e l a t i o n s h i p  

t o  minera l  i z a t i o n  and a l t e r a t i o n .  It i s  t h e r e f o r e  suggested t h a t  1  a te  magmatic 

f l u i d s  are invo lved i n  t he  m ine ra l i z i ng  process. Samples of both Type 1 & 2  

minera l  i z a t i  on whi ch were exami ned conta in  a  s t rong component o f  a1 b i t e  a1 ong 

w i t h  quartz,  carbonate and b i o t i t e .  It would appear t h a t  t he  presence of 

b i o t i t e  i s  i n  p a r t  responsible f o r  t he  dark co lou ra t i on  w i t h i n  t h e  Highland 

Surpr ise  mineral zone. Har r i s  (Appendix 111) i n d i c a t e s  t h a t  t he  b i o t i t e  may be 

o f  a  hydrothermal o r i g i n  as the  b i o t i t e  appears t o  only  be associated w i t h  t h e  

f - i  minera l i za t i on .  Both the  dykes and wa l l  rocks have been a l t e r e d  by t h e  
\ ,) 

m i n e r a l i z i n g  f l u i d .  

4. 1987 EXPLORATION PROGRAM 

4.1 INTRODUCTION 

During the  per iod  June 1 t o  September 15, 1987 Abermin conducted a  f i e l d  

program t o  eval  uate the Whi tewater proper ty .  Geol ogi ca l  mapping and prospect i  ng 

were conducted on most o f  the property.  A t o t a l  of 300 rock samples were 

c o l l e c t e d  fo r  analys is .  Geochemical s o i l  sampl i ng was performed on four areas 

o f  the  two g r i ds  w i t h  260 samples co l lec ted .  Contract geophysics inc luded a  2.2 

k i l ome t re  I.P. t e s t  o f  the  Highland Surpr ise  area and 52.5 k i l ome t res  of 

magnetometer and VLF-EM surveying; 20.0 k i l ome t res  on t h e  L y l e  Gr id  and 32.5 

k i  lomet res on the  Whi tewater. The Hi ghl  and Surpr i  se road was reconst ruc ted  

a l l ow ing  l e v e l s  4 and 3  a t  t he  Highland Surpr ise  Mine t o  be re-opened. 
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4.2 PHYSICAL WORK 

Eagle Mapping was con t rac ted  p r i o r  t o  f i e l d  season t o  produce a topograph ic  

base map a t  a  sca le  o f  1:5000 cover ing t h e  e n t i r e  proper ty .  E x i s t i n g  B.C. 

Government a i  rpho tos  were used as con t ro l .  

Access roads were upgraded i n  May and June u t i l i z i n g  a John Deere 550 c a t  

s u p p l i e d  by vendor P. Leontowicz. 

The two g r i d s  es tab l i shed  on each o f  t h e  c l a i m  groups were t h e  Whitewater 

w i t h  38.5 k i l ome t res  o f  l i n e  and t h e  L y l e  w i t h  32.5 k i l ome t res .  G r i d  l i n e s  were 

l o c a t e d  by t o p o f i  1  and compass. Most l i n e s  have 100 metre separa t ions  w i t h  

p i c k e t t e d  25 metre s t a t i o n  i n t e r v a l s .  A p o r t i o n  of t h e  L y l e  g r i d  was cha in  saw 

c u t  p r i o r  t o  t h e  geophysical program. 

The H igh land  Surpr i se  Mine road was recons t ruc ted  i n  J u l y  and August by 

vendors P. Leontowicz and D. Tyers u t i l i z i n g  a JD 550 c a t  and JD 450 loader .  

Du r i ng  t h i s  p e r i o d  minor t r ench ing  was performed on a s t r u c t u r e  s u b p a r a l l e l  t o  

t h e  High land Surpr ise,  l oca ted  a t  L8+50S - 0+75E on t h e  L y l e  G r i d  ( P l a t e  2). 

A t  t h e  High land Surpr i se  Mine t h e  lowes t  l e v e l ,  #4, was re-opened t o  a l l o w  

examinat ion and eva lua t i on  o f  ground and mine cond i t i ons .  A min ing  engineer  

con t rac ted  f rom c o n s u l t i n g  engineers S te f fan ,  Robertson and K i r s t e n  i n d i c a t e d  

(Appendix I V )  t h a t  t he  ground cond i t i ons  were very good and t h a t  o n l y  a  smal l  

amount o f  s c a l i n g  t o  remove loose m a t e r i a l  i s  requ i  red  i n  t h e  a d i t  on t h e  4 t h  

l e v e l .  However, he a l so  notes t h a t  a l l  t imbe rs  i n  t h e  mine would have t o  be 

rep laced,  a long w i t h  ladders and p la t f o rms  i n  t h e  manways. V e n t i l a t i o n  i s  

adequate f o r  mapping and sampling purposes. 

4.3 MINERAL OCCURRENCES 

4.3.1 HIGHLAND SURPRISE MINE 

An e v a l u a t i o n  o f  t he  Highland Su rp r i se  Mine was t h e  main p r i o r i t y  of t h e  

1987 e x p l  o r a t i o n  program. This  i n c l  uded a geol  og i  c a l  and s t r u c t u r a l  exami n a t i  on 

o f  Level  4  and ex tens ive  resampl i n g  of t h e  m i n e r a l i z e d  zones t o  con f i rm t h e  

L) e a r l i e r  work. The sur face geology i s  presented on P l a t e  2 and F igu re  6 i s  a  map 



o f  t he  underground workings and geology main ly  a f t e r  Maconachie (1940). Since 

outcrop exposure i s  poor and Level 4 was not  considered safe enough fo r  a 

d e t a i l e d  mapping program most of the geological  data presented here i s  a 

re-assessment o f  Maconachie's work. The rock sample r e s u l t s  are i n  Figures 7 

and 8. 

The mine l i e s  a t  the  top o f  the lower p l a t e  o f  t he  Kaslo Group adjacent t o  

t he  Whitewater Fau l t .  Po rphy r i t i c  andesi te flows are  the  most common rock t y p e  

but  a s i  gni f i  cant  pyroc l  a s t i  c  component i s  a1 so present. Kane Creek d i  o r i  t e s  

are found throughout. 

The most important s t ruc tu re  i s  t h e  Whitewater f au l t .  However i n  t he  mine 

area t h e  f a u l t  departs from i t s  regional  northwest t r e n d  t o  form a curv ing  

S-shaped f a u l t  l i n e .  The po ten t i a l  s i gn i f i cance  o f  t h i s  i s  not  y e t  known and, 

i n  fact ,  it i s  not  c lea r  whether t h i s  i s  a rea l  arcuate t r e n d  o r  a se r ies  of 

o f f s e t s  o f  the  f a u l t  g i v i ng  the  curved impression. Much smal ler  scale Trend I 

G s t ruc tu res  are represented by numerous t h i n  shear zones ranging from p a r a l l e l  t o  

t h e  main f a u l t  (140') t o  approximately 30' ob l ique t o  i t  (170'). The shears are 

genera l l y  marked by the development o f  a s t rong almost sch i  stose f a b r i c  i n  a 

very dark green c h l o r i t i c  groundmass. The o ther  s t r u c t u r a l  t rends re fer red  t o  

i n  Sect ion 3.2.2 are not common. A t h i n  Trend I1 shear i s  found near the  

entrance o f  Level 4 and a fe l  s i  c  dyke on Level 3 has contacts para1 l e l  t o  Trend 

11. 

A t  l e a s t  th ree  feldspar porphyry dykes cu t  t he  vol cani c  s t r a t i  graphy . 
Ranging from 1-5 metres i n  thickness t h e  dykes s t r i k e  subpara l le l  t o  t h e  

Whitewater f a u l t  and normal ly d ip  s teep ly  t o  the  northeast.  On a l o c a l  scale, 

these o r i e n t a t i o n s  are extremely va r iab le  making c o r r e l a t i o n s  d i f f i c u l t .  The 

dykes fo l l ow  t h e  Trend I st ruc tures  and seem t o  be p inch ing  out a t  surface over 

Levels 1 and 2. 

Precious metal m ine ra l i za t i on  i s  contained i n  Type 1 veins fo l l ow ing  the  

Trend I st ruc tu res  (Highland Surpr ise Trend). This t rend  i s  a t  l e a s t  200 metres 

i n  length.  , The veins are associated, a t  l e a s t  s p a t i a l l y ,  w i t h  the  f e l s i c  dykes 





W H I T E  W A T  ER 

5 
5 F A U L T  Z O N E  

85 4 <$ 7 0 
5 
'l 5 \ 

/ 
Tat c - 

4 \ / 

carb  4 \ - - - _ _ _  ' . 
5 ,T - -  - - - _ _  -_ 

schist  l, 5 J --& 5 I 

( 3 c )  7 5 5  
I 

75 4 
<o LEVEL 2 

5 
h'$ 5 

4 5 i I q0 
Jomple A u Ag 4 \ 

No. oz/ t oz/t \ 

5/06r fro5 /- #st /. oc 

Slob6 g d  1 . 5 ~ 2  1.1.f 

5 6  7 9 /..2J9 8.f6 

5/F/Og7 p /2S0ppd L O./ppn 

~ * / h  /. 673 
"Obg ( o . / o ~ )  0-87 

. f / o / q  ch/* 8 -60  0.6pfrr See Figure 6 for Geology Legend. 
( 045m)  

510 90 9 W b  q6POppd 4.Sj;.m 

S /09 /  yr46 0 . 4 ~ 9  8-2 9 0 5 10m - 
5f09.Z i%4 22ooppb 0-6fpm 

5/P93 9 4  /- 876 I6 P P ~  
FIGURE 7 

5/F/Of9 $ZJ d-291 3Jpp-  

$ / O M  qhob / / o o / ~ 7 6  Cfl.//p- 

$ /Of6  $$,,,,j 0.,70 #-l / P a  

AP 51097 ( 0 . 3 0 ~ )  @. Qc5 //PP'* 

S / O f #  9'1  /' 230 0.74 

O f  g Q.13C /cp/* 

u qrri s . 3 Y 9  9- P /P* 

A!!wak 
WHITE WATER PROJECT 

HlGHL AND SU RPRlSE MINE 
SURFACE S A M  PLlNG 

LEVEL 1 
DAT E DRWG NO. 

NOV. 1987. 



8 
\\ 

51221 

51219  

5 1 2 2 6  

S ample A u  
N o  

A g  
oz/ ton or /ton 

51218 2 49 ~ / p  0, a36 ( a - m )  L 0.2 (0.4 
5/2/9 l h ~ e h p  0 -  526 ~ o - c ~ o )  p.22 (0-22) 

$ 2  / ~ d / p  0.356(0.306) 0.22 ( 02#) 

2 / .5m ~k /p /g *46  0 . ~ 6 b  #.Og 

2 20 ucr f n 6  voi, I .  96 a. J-# 

5/Zl3 1 . 5 ~  9pe5 0 -022 0 .0s  

SIZZ Y 6 rd a .  9// (0.871) a. +o ( 0 . 3  7) 

5 I I t J  dykc 94-96 L?. oav 0 . 0 2  

b/Z.tL 3rd 0.03 Y 0.02 

512 2 7 9 re6 0.002 10.o.Z 

J/228 g ~ b  0.376 5 . 3 ~ ~ -  

J'/22l 9*16 /W 2 400 ,6kb /.t p p l  
5/29 grrb I @  0 . 4 8 1  0 .  37 FIGURE 8 

See Figure 6 for Geology 
Legend. 

0 2 4 m  
m 

ABEu 
WHITE WATER PROJECT 

HIGHLAND SURPRISE MINE 
UNDERGROUND LEVEL 4 

DRWG NO. 



but  are even more i r r e g u l a r  i n  s t y l e .  As noted by Maconachie, m i n e r a l i z a t i o n  

can be found i n  s i n g l e  quartz veins up t o  0.30 metres wide bu t  i s  u s u a l l y  found 

i n  "ve in  zones" up t o  2.0 metres wide. These zones cons i s t  o f  m u l t i p l e  quar tz  

ve ins t o  stockworks w i t h i n  i n tense l y  a l t e r e d  wa l l  rock. T y p i c a l l y  a  v e i n  

conta ins  quartz,  a1 b i t e  and carbonate as gangue ma te r i a l  a long w i t h  up t o  10% 

p y r i t e ,  c h a l c o p y r i t e  and r a r e l y  z inc  o r  l ead  sulphides. Gold occurs as t h e  

n a t i  ve v a r i e t y  p lus  electrum. S i l v e r  i s  a1 so present  i n  a rgen t i t e .  Wall rock  

w i t h i n  t h e  ve in  zones can be minera l i zed  as i s  t h e  marginal w a l l  rock - a l b e i t  

weakly. Vein zones can vary r a p i d l y  a long s t r i k e  i n t o  a  s i n g l e  ve in  o r  even 

i n t o  su lphide poor quar tz  stockworks. This  a l s o  seems t o  take  p lace  a long d i p  

as we1 1. However s i  gni f i  cant precious metals on ly  occur w i t h  t h e  su l  phide r i c h  

sec t  i ons. 

Wall rock a l t e r a t i o n  i s  pervasive b u t  narrow c o n s i s t i n g  o f  s i l  ica-a1 b i  t e -  

carbonate - + p y r i t e  extending up t o  3  metres from a  ve in  zone. It i s  s i m i l  i a r  t o  

t h e  a1 b i t  i za t  i on documented i n the  f e l  s i  c  dykes ( H a r r i  s-Appendi x  3). The two 

may be r e l a t e d  s ince  the  dykes can be weakly minera l i zed .  However ve ins have 

no t  been observed c u t t i n g  the  dyke rock i n  t h e  mine area. A s t rong 

b i o t i t i z a t i o n  a long w i t h  p y r i t e  i s  developed i n  sheared w a l l  rock. 

The best  ve in  ou t l i ned  i n  t h e  mine i s  exposed main ly  on Level 3  w i t h  

southern extensions present on Level 2  and Level 4. To ta l  s t r i k e  l eng th  i s  a t  

l e a s t  100 metres w i t h  repor ted grades i n c l u d i n g  1.04 op t  Au and 0.5 o p t  Ag over 

0.36 metres, and 0.10 opt Au and t r a c e  Ag over  1.45 metres (Maconachie, 1940). 

Two o the r  ve ins are found s l i g h t l y  t o  t h e  southwest w i t h  proven s t r i k e  

leng ths  o f  up t o  30 metres. Sampling from t h e  f i r s t  ve in  re tu rned 0.045 opt  Au 

and (0.2 op t  Ag (51218) over 2.0 metres w h i l e  a  grab sample conta ined 0.376 op t  

Au and 5.3 ppm Ag (51228). The second ve in  re tu rned 0.463 op t  Au and 0.25 op t  

Ag over 1.0 metres (51219, 512120). A poss ib le  extension t o  t h e  f i r s t  ve in  

found on Level 4  returned 0.911 opt Au and 0.40 op t  Ag (51224) i n  a  grab sample 

adjacent  t o  a  f e l s i c  dyke. This i n d i c a t e s  a  poss ib le  s t r i k e  l e n g t h  of 100 

metres . 



, 
A poss ib le  second zone has been located downhi l l  t o  t he  nor theas t  

subpara l l e l  t o  t h e  Highland Surpr ise trend. Rock exposure i s  poor bu t  a t  

L8+50S/1+00E sheared Kaslo Group andesites and d i o r i t e  have been i n t ruded  by a 

f e l s i c  dyke. Here t h i n  Trend I quartz veins and stockworks occur w i t h  s i l i c i a -  

a1 b i  te-carbonate-pyr i  t e  a1 t e r a t i  on. The shear zones s t r i k e s  a t  160' f o r  250 

metres between L6+50S/1+50E t o  L8+00S/0+60E. 

The zone i s  best def ined by soi 1 geochemistry and geophysics (VLF and IP )  . 
The s o i l  anomaly contains values up t o  2600 ppb Au, 1.0 ppm Ag and 155 ppm Cu 

(Sect ion 4.3.1). The rock samples of both the  f e l s i c  dyke and a l t e r a t i o n  zone 

(51080, 51239-41, 51185-86, 51160-61) c a r r i e d  on ly  weakly e leva ted go1 d values. 

4.3.2 MINERAL OCCURRENCES - LYLE GRID 

Numerous prec ious metal showings are loca ted on the  L y l e  Gr id  (P la tes  1B 

and 20). The most i n t e r e s t i n g  of these, the  Cuba and t h e  Solo Best, may 

represent  extensions t o  the  Highland Surpr ise  trend. The Cuba i s  loca ted  t o  t h e  

northwest a t  BL 0+00/0+75E on the  r idge separat ing t h e  L y l e  and Whitewater 

d r a i  nages. It compri ses several sca t te red  arsenopyri  t e - p y r i  t e  quar tz  vei  ns i n  

subcrop, hosted by lower p l a t e  Kaslo Group d i o r i t e  and andesi te c lose  t o  the  

Whitewater Fau l t .  The veins, possib ly  up t o  1.0 metres wide, conta in  up t o  

3.287 opt Au and 0.6 ppm Ag i n  grab samples (51144-45). However the  exposed 

s t r i k e  l eng th  was only  f i v e  metres. 

The Solo Best a d i t  i s  approximately 1 k i l ome t re  t o  t h e  southeast. 

Reportedly lower p l a t e  Kaslo andesite and d i o r i t e  are s t r o n g l y  sheared and 

i n t r u d e d  by f e l  s i  c  dykes w i t h  quartz-a1 b i  te-carbonate-pyr i  te-chal  c o p y r  t e  vei  ns 

s t r i k i n g  p a r a l l e l  t o  t he  regional  f o l i a t i o n  (Type I ? ) .  

Elsewhere i n  t h e  Ly le  Creek area many Type 1 and 2 ve ins  are present 

e s p e c i a l l y  near t h e  centre o f  t h e  M t .  Dryden An t i c l i ne .  One area of ve in ing  i s  

southeast o f  t h e  L y l e  Lakes (L1+00S t o  L8+00S) and nor theas t  of L y l e  Creek. 

Here mu1 t i p l e  quartz-carbonate-a1 b i t e  a1 t e r a t i o n  zones have been out1 i ned 

genera l l y  associated w i t h  shear zones and f e l s i c  dykes i n  Trend 1 s t ruc tures .  



Loca l  l y  t h i n  and i r r e g u l  a r  m i  ne ra l  i zed v e i  ns a re  present.  Prec ious met a1 va l  ues 

a r e  low however. The h ighes t  values ob ta ined  f o r  a Type 1 v e i n  i s  sample 51250 

w i t h  0.046 op t  Au and 0.29 opt  Ag i n  a 0.30 metre ve in .  Sample 51034 con ta in  

t h e  h i ghes t  values f o r  a Type 2 ve in  w i t h  0.025 o p t  Au and 0.99 o p t  Ag from a 

galena r i c h  0.15 metre wide vein. I n d i v i d u a l  ve ins  r a r e l y  exceed 0.10 metres i n  

w i d t h  and a re  very  d iscont inuous along s t r i k e .  Gold and s i l v e r  values were 

commonly l e s s  t han  50 ppb and 0.2 ppm respec t i ve l y .  

A s i m i l i a r  area i s  present on t h e  southeast r i d g e  o f  M t .  Brennan west o f  

Ibex  Creek. Again m u l t i p l e  a l t e r a t i o n  zones a re  found hosted by Trend 1 

s t r u c t u r e s .  Most ve ins analyzed are <25 ppb Au and - <0.2 ppm Ag. P y r i t e  r i c h  

qua r t z  v e i n  f l o a t  w i t h  p y r r h o t i t e  (Type I ? )  was found 300 metres no r theas t  o f  TL 

10+00E. An assay (51195) re turned 0.647 op t  Au and 5.90 op t  Ag. The source has 

no t  been 1 ocated. 

/ ', 
(- Most of t h e  o t h e r  showings are Type 3 ve ins.  One i s  l o c a t e d  a t  t h e  

southeast  co rner  o f  L y l e  Lake. This ve in  a l s o  cu t s  across e a r l i e r  qua r t z  ve ins  

o f  Type 1. Samples 51052-53 and 51068 c a r r y  h i gh  s i l v e r  and low go ld  values. 

Other ve ins  o f  t h i s  t ype  a re  found east  o f  L y l e  Creek a t  Eureka, and 

R o s s i t e r  Creek. The former conta ins severa l  a d i t s  d r i v e n  through t h e  veins.  

Samples 51164-65, 51177-80 and 51257-59 have t h e  t y p i c a l  h i gh  s i l v e r  and low 

g o l d  content .  Below the  workings weak m i n e r a l i z a t i o n  i s  p resen t  ad jacen t  t o  a 

f e l  s i c  dyke f o l  l ow ing  a Trend 1 s t ruc tu re .  Samples taken  i n  quar tz-carbonate-  

p y r i t e  a l t e r e d  andes i te  re tu rned  up t o  0.12 op t  Au and 0.04 op t  Ag over  0.90 

metres. The dyke was no t  minera l ized.  

The two remain ing showings are i n  t h e  R o s s i t e r  Creek drainage. They a re  

Type 3 ve ins c o n t a i n i n g  h igh  s i l v e r  bu t  v a r i a b l e  go ld  contents .  



4.3.3 GOLD QUARTZ AREA 

The Gold Quar tz  area i s  an in formal  grouping of prec ious metal showings 

l oca ted  on t h e  nor theast  s ide of the  Whitewater Creek va l l ey .  O r i g i n a l l y  

descr ibed by Maconachie (1940), the  area cons i s t s  main ly  of Type 2 veins. Since 

a considerable amount of work had been done i n  t h i s  area i n c l u d i n g  t rench  and 

adi  t cons t ruc t i on  Abermin's work concentrated p r i m a r i l y  on resampl i ng and 

at tempt ing t o  prove c o n t i n u i t y  o f  t he  minera l i zed zones. For purposes of 

d iscuss ion  t h e  area has been d iv ided i n t o  t h r e e  zones designated A, B and C. 

The geology and rock geochemistry r e s u l t s  are presented on P la tes  1-A and 3-A. 

Zone A i s  an area 1000 x 300 metres l oca ted  a long t h e  southeast s ide  o f  Mt .  

Brennan r idge.  It i s  under la in by lower p l a t e  Kaslo Group andesites i n t ruded  by 

Kane Creek d i o r i t e s  and l a t e r  Jurass ic  age f e l  s i c  dykes. 

Most of t h e  precious metal m ine ra l i za t i on  i s  contained i n  Type 2 qua r t z  

veins. S t r i k i n g  p a r a l l e l  t o  t he  regional  f o l i a t i o n ,  i n d i v i d u a l  ve ins can be up 

t o  0.40 metres t h i c k  o r  can occur i n  ve in  zones up t o  1.0 metres wide. The 

s t r i k e  l eng th  i s  l im i ted ,  w i t h  veins r a r e l y  being exposed fo r  more than 10 

metres. Widths are  q u i t e  var iab le  a long s t i k e  as i s  t he  base metal content .  

The vei ns a re  general l y  enveloped by quartz-carbonate a1 b i  t e  a1 t e r a t i  on zones up 

t o  3 metres wide. F e l s i c  dykes are o f t e n  present adjacent t o  t he  veins. It 

should be noted t h a t  both the  a l t e r a t i o n  zones and t h e  f e l s i c  dykes have been 

observed w i thout  any minera l i za t ion .  

Rock ana lys i s  ind ica tes  s i g n i f i c a n t  prec ious metal contents c o r r e l  a tab l  e 

w i t h  increased base metal sulphides. Some o f  t he  h ighes t  r e s u l t s  i nc lude  Sample 

51004 w i t h  0.374 opt  Au and 0.566 opt  Ag, and c h i p  samples 51305-06 w i t h  0.215 

opt Au and 1.89 opt  Ag over 1.4 metres. The analyses a l s o  r e f l e c t  t he  e r r a t i c  

na ture  o f  t h e  minera l i za t ion .  Sample 51307 taken 30 metres along s t r i k e  from 

the  above ch ip  samples returned 640 ppb Au and 6.7 ppm Ag over 1.2 metres. I n  

t h i s  case t h e  ve in  has changed from a base metal r i c h  ve in  zone t o  minor quar tz  

stockworks w i t h  p y r i t e  the  only  v i s i b l e  su l  phide. 



Several Type 4 veins have been loca ted i n  t h i s  area. Maximum ve in  w id ths  

a r e  l ess  t h a t  1 metre and s t r i k e  lengths are short .  The best  assay r e s u l t  i s  

Sample 51278 w i t h  0.086 opt Au and 1.26 opt Ag. 

The second area o f  i n t e r e s t  i s  Zone B. This  i s  a narrow zone o f  Type 2 

ve in ing  i n  a narrow shear zone c u t t i n g  predominantly Kane Creek d i o r i t e .  The 

zone s t r i k e s  330" fo r  a t  l e a s t  300 metres from L13+00N/7+00E t o  L15+00N/7+50E. 

The shear i t s e l f  appears t o  be present beyond L17+00N but  t h i s  area i s  

inaccess ib le .  

The zone i s  a 4.0 metre wide schis tose c h l o r i t e  shear cu t  by m u l t i p l e  

quar tz  veins and a f e l s i c  dyke. The veins are p y r i t i c  w i t h  minor amounts of 

galena and cha lcopyr i te .  A grab sample (51110) contained 0.242 opt  Au and 2.48 

opt  Ag. Chip samples over the best exposure re turned 2384 ppb Au over 1.7 

metres (51106, 501107). 

Zone C, a l so  re fe r red  t o  as the Go1 d Quar t z  a d i t ,  i s  a r i dge  of Kaslo Group 

andesi t es  cu t  by quartz-a1 bi te-carbonate a1 t e r a t i o n  w i t h  t h i n  mu1 t i p l e  quar tz  

ve ins (F igure 9). Most o f  the  veins are barren o f  su lphides bu t  a s i n g l e  ve in  

con ta in ing  p y r i t e  and chalcopyr i te  recorded 0.630 opt  Au and 4.33 opt Ag over 

0.40 metres. A ch ip  sample taken over a two metre w id th  contained 2800 ppb Au 

maximum (51302). A b r i e f  examination o f  an a d i t  d r i ven  i n t o  the  r i dge  (F igure  

9)  i n d i c a t e s  t h e  a l t e r a t i o n  zone i s  up t o  10 metres t h i c k  bu t  i t narrows r a p i d l y  

a long s t r i k e  before being covered by overburden w i t h i n  10 metres. The zone 

s t r i k e s  approximately 120' and dips v e r t i c a l l y  t o  s teep ly  no r th  para1 l e l  l i n g  the  

f o l  i at ion .  The veins themsel ves though have v a r i a b l e  s t r i k e s  ranging from 090" 

t o  140' d ipp ing  t o  the  north. 

An extension t o  t h i s  zone may be present a t  L13+00N/4+25E. Here a 0.2 t o  

1.0 metre Type 2? ve in  adjacent t o  a f e l s i c  dyke cu ts  a Kane Creek d i o r i t e .  The 

m i n e r a l i z a t i o n  i s  mainly p y r i t e  w i t h  minor c h a l c o p y r i t e  and galena. The best  

ana lys i s  i s  Sample 51104 w i t h  1450 ppb Au and 20 ppm Ag. 

This  zone has been c l a s s i f i e d  as Type 1 based on the  assoc ia t i on  w i t h  

cha lcopyr i te .  However the  h igh  s i l v e r  contents from the  a d i t  and i t s  p r o x i m i t y  
t o  t h e  main Gold Quartz  Zone A suggest i t  may represent  a t r a n s i t i o n a l  phase t o  

Type 2. 
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Overa l l  t he  Gold Quartz i s  a  problemat ic  area. Despite s i g n i f i c a n t  

prec ious metal values, t he  lack  o f  c o n t i n u i t y  f o r  t h e  m i n e r a l i z a t i o n  makes i t  

d i f f i c u l t  t o  o u t l  i ne 1  i near zones warrant ing fu r the r  work. A1 though several 

weakly mineral  i zed t rends have been o u t l  i ned fo r  several hundred metres, 

s i g n i f i c a n t  m ine ra l i za t i on  ( i  .e. >0.1 opt  Au) i s  very e r r a t i c .  This i s  somewhat 

s u r p r i s i n g  s ince  t h e  Type 2  veins have been emplaced along t h e  Trend 1 

s t r u c t u r e s  which contains the  p re -ex i s t i ng  and more continuous a1 t e r a t i o n  zones 

and f e l s i c  dykes. Perhaps the  i n t e r s e c t i o n  o f  a  y e t  unrecognized s t r u c t u r e  w i t h  

the  Trend 1 f a b r i c  i s  a  c r i t i c a l  fac tor .  

4.3.4 OTHER WHITEWATER CREEK MINERAL OCCURRENCES 

Other precious metal showings have been loca ted i n  t h e  Whitewater area. 

These i nc lude  t h e  Pluto, Robin, Wildswan, Garnett  and an unnamed occurrence near 

L22+00N/2+75E. The l a t t e r  i s  the most i n t e r e s t i n g ,  cons i s t i ng  o f  a  t h i n  Type 1 

ve in  adjacent a  f e l  s i c  dyke i n t r u d i n g  Kaslo Group andeistes. The ve in  conta ins 

p y r i t e  and blebs o f  chalcopyr i te .  It a lso  shows the  e r r a t i c  nature of t h e  

p rev i  ous metal m i  nera l  i z a t i  on w i th  go1 d  val ues rangi ng from 0.058 opt  (sample 

51299) t o  0.569 opt (sample 51300) i n  grab samples. The ve in  does not  outcrop 

e l  sewhere. 

The remaining showings are found i n  upper p l a t e  Kaslo Group volcanics. The 

Robin and W i  1  dswan (L12+00N/west o f  base1 i n e )  are c ross-cu t t ing  c h l o r i t e -  

carbonate-quartz vei ns conta i  n i  ng p y r i t e  and cha lcopy r i t e  w i t h  on ly  mi nor  

prec ious metal va l  ues (sampl es 51039-51042). The Garnett  i s  a c t u a l l y  two 

exposures o f  polymetal l  i c  minera l ized f e l  s i c  dyke. The sulphides, cha lcopyr i te ,  

galena, and spha ler i te ,  occur w i th  quar tz  f i l l e d  tens ion  f ractures.  Two grab 

samples taken, 51353 and 51354 c a r r i e d  (0.02 op t  Au bu t  s i l v e r  values up t o  8.43 

opt. This  i s  t h e  only  p lace where base metals o ther  than cha lcopy r i t e  are found 

i n  a  f e l s i c  dyke. The f i n a l  showing, Pluto, i s  a  Type 3  ve in  occur ing 1000 

metres west o f  L25+00N/0+00. It i s  hosted by a  Trend 2  s t r u c t u r e  con ta in ing  

p y r i t e ,  galena w i t h  lesser  sphaler i  t e  and cha lcopyr i te .  As expected fo r  t h i s  

ve in  type the  gold content was low (0.002 o p t )  bu t  s i l v e r  h igh  (87.47 op t )  i n  

sample 51313. 



4 -4 SOIL GEOCHEMISTRY 

I 
I 

Since the  proper ty  had been ex tens ive ly  sampled by A l m i  ne Resources Ltd. 

(1983) and Amoco Petroleum Co. Ltd. (1979-1982), Abermin c a r r i e d  out on ly  
4 l i m i t e d  s o i l  sampling i n  1987. Sampled on t h e  Ly le  G r i d  were: (1 )  t h e  upper 

L y l e  Lakes area, (2 )  northwest towards Mt .  Brennan, (3 )  east of t he  Highland 
I 
! Surpr ise  trend. On the  Whitewater g r i d  p a r t  o f  t h e  Gold Quar t z  Cirque was 
I 
1 sampled. The r e s u l t s  are presented i n  P l a t e  4 f o r  L y l e  Gr id  and P l a t e  5 fo r  t h e  

Whitewater Grid. The data i s  compiled i n  Appendix I A  along w i t h  a d e s c r i p t i o n  

o f  t h e  sample preparat ion prodecure. A l l  samples are  from the  "B" s o i l  hor izon.  

4.4.1 LOWER LYLE G R I D  - HIGHLAND SURPRISE TREND 

Forty-seven samples were taken here and analysed f o r  gold, s i l v e r  and 

copper. The most s i g n i f i c a n t  r e s u l t  i s  a narrow gold anomaly s t r i k i n g  a t  160' 

f o r  300 metres between L5+00S/2+00E and L7+50S/1+00E. Hi ghest values a re  2600 

ppb Au, 1.6 ppm Ag and 155 ppm Cu. The zone o v e r l i e s  exac t l y  t he  160' t r e n d i n g  

f a u l t  zone east o f  the  Highland Surpr ise t rend  and i s  s t i l l  open t o  t h e  

southeast. 

Elsewhere several s i ng le  po in t  gold anomal i e s  are present t o  g r i d  east. 

These occur a t  o r  s l i g h t l y  downslope from a p y r r h o t i t e - b e a r i  ng andesite. Rock 

ana lys i s  of t h i s  u n i t ,  however, returned 10 ppb Au o r  l e s s  (P la te  5) .  

4.4.2 UPPER LYLE G R I D  

East o f  t h e  Ly le  Lakes seventy-three samples were analyzed fo r  gold, s i l v e r  

and copper. As noted i n  P la te  5 the  r e s u l t s  show a few minor gold anomal i e s  

weakly grouped around the  Ibex Creek Fau l t  o r  adjacent t o  f e l s i c  dyke 

outcroppings. The best values obtained were 240 ppb Au, 2.5 ppm Ag and 200 ppm 

Cu. 

Fur ther  eas t  towards M t .  Brennan, t h i r t y - seven  samples were taken on L ines  

0 5+00N t o  3+00N. The samples were analysed f o r  gold, s i l v e r ,  copper, lead and 



zinc. S i m i l a r  t o  t h e  L y l e  Lakes area, the  r e s u l t s  show several sca t te red  go ld  

anomalies up t o  400 ppb. There i s  a s l i g h t  s i l v e r  c o r r e l a t i o n  bu t  t h e  maximum 

value i s  on ly  1.2 ppm Ag. The high lead, z inc  and s i l v e r  values west o f  

L4+00N/10+00E a re  due t o  the  Type I11 ve in ing  o f  t he  Ibex t r e n d  l oca ted  u p h i l l  

o f  t he  g r i d  l i n e .  

Overa l l ,  none o f  these resu l t s  suggest a go1 d-beari ng system s i m i l a r  t o  t h e  

Highland Surpr ise  trend. 

4.4.3 WHITEWATER GRID 

Fourty-n ine samples were taken i n  t h e  Gold Quar tz  a d i t  area (Zone C) 

between L24+00N t o  L21+00N. The samples were analyzed f o r  gold, s i l v e r ,  copper, 

l e a d  and zinc. The data, presented i n  P l a t e  5, has been contoured f o r  gold and 

copper. 

The survey def ined three northwest (160') t r end ing  copper anomalies (Cu > 
80ppm) two o f  which have coinc ident  gold anomalies (Au > 200 ppb). Each anomaly 

i s up t o  50 metres wide and a11 but one i s  open along s t r i k e .  Although not  

contoured the  lead r e s u l t s  def ine trends s i m i l a r  t o  t he  copper. 

The anomal i es i ndi cate Type 2 m i  nera l  i zat  i on c o n t r o l  1  ed 1 arge ly  by 

northwest s t ruc tu res  ra the r  than the Trend 1 s t ruc tures .  I n  fac t  t he  upper 

anomaly s t radd les  a wel l  def ined f a u l t  above BL 8+00E which i s  l o c a l l y  i n t ruded  

by f e l  s i c  dyke. The r e s u l t s  a1 so suggest an estension o f  t he  m i n e r a l i z a t i o n  

from the  Gold Quar tz  adi t along the 160' t rend. 

The broad gold anomaly (Au > 100 ppb) i n  t he  nor theastern corner of t h e  

sampled area i s  l i k e l y  in f luenced by t h e  topograph ica l l y  h igher  Gold Quar tz  Zone 

A l oca ted  t o  t h e  east. 

4.5 GEOPHYSICS - WHITEWATER CREEK G R I D  

4.5.1 INTRODUCTION 

During t h e  per iod  J u l y  15 t o  29, 1987 approximately 32.5 k i l ome t res  of 

ground magnetometer and VLF-EM data were gathered from t h e  Whitewater Creek g r i d  

a t  12.5 metre i n t e r v a l s  on l i n e s  100 metres apart .  Contract  f i e l d  work was 

c a r r i e d  out under the  superv is ion o f  Je r r y  Thornton f o r  Sco t t  Geophysi cs. 



* / 

Data was gathered using a Sci n t  rex In teg ra ted  Geophysical System ( IGS-2) 

which cons is ts  o f  a micro processor based magnetometer and VLF-EM u n i t  i n  a 

common housing. Up t o  16 k i lometres o f  data can be stored i n  t he  i n t e r n a l  

memory . 
A t o t a l  f i e l d  magnetometer base s t a t i o n  record ing  system was used t o  

moni tor  t h e  d iu rna l  va r i a t i ons  and t o  remove these v a r i a t i o n s  from the  f i e l d  
data before t r a n s f e r r i n g  the  data t o  f loppy  d i sk  f o r  a rch i va l  storage and l a t e r  

processing. As t ime permitted, p r o f i l e s  and p lan  maps o f  t he  data were produced 

i n  t h e  f i e l d ,  both t o  monitor t he  data q u a l i t y  and t o  prov ide p re l im ina ry  maps 

f o r  f i e l d  personnel. P r o f i l e s  o f  magnetometer and VLF-EM in-phase, quadrature 

and f i e l d  s t reng th  were produced a t  a scale o f  1:2500. F ina l  computer generated 

maps of the  data were produced a t  a scale o f  1:5000. A l l  data are presented on 

P la tes  7-11. 

4.5.2 RESULTS 

The magnetometer survey i nd i ca tes  a s t rong magnetic cont ras t  between t h e  

u l t r a m a f i c  complex and a l l  o ther  rocks on t h e  Whitewater g r id .  Besides having a 

very h igh  magnetic suscep tab i l i t y  t h e  complex a lso  shows zones of h igh  r e l i e f  

p a r a l l e l  t o  t he  Whitewater f a u l t .  This appears t o  r e f l e c t  the con t ras t i ng  

magnetic response between the  ta lc-carbonate s c h i s t  and the  massive p e r i d o t i t e .  

This i s  especi a1 l y  n o t i  cable between L25+00N t o  L22+00N. Several i n t e r p r e t e d  

northwest (160°) t rend ing  s t ruc tures  are  observed c u t t i n g  the  u l  tramaf i c u n i t  

and t h e  Whitewater f a u l t  zone. 

The Kaslo Group has a very homogenous magnetic character  and considerably 

lower than the  u l t r a m a f i c  u n i t .  There i s  no t  d iscernable d i f ference between t h e  
vo lcan ics  and t h e i r  i n t r u s i v e  feeder rocks (Kane Creek d i o r i t e ) .  The f l a t  

nature o f  t he  group makes it d i f f i c u l t  t o  recognize s t r u c t u r a l  t rend.  

The VLF-EM survey out1 ined a number o f  weak northwest t rend ing  l i n e a r  

conduct ive zones which are thought t o  be f a u l t s  o r  t he  r e s u l t  of topography. 

Many of t he  anomalies are weak and poor ly  def ined because t h e  northwest t r e n d i n g  

s t r u c t u r a l  g ra in  i s  a t  a poor angle t o  the  s t a t i o n  d i r e c t i o n  and as a r e s u l t  

very l i t t l e  cu r ren t  i s  induced i n t o  these conductors. Signal s t rengths were 

0 adequate f o r  t h e  survey although in f luenced by extreme topography i n  some 

places. 



I n  summary, t h e  geophysical surveys conducted on t h e  Whitewater Creek G r i d  

were inconc lus ive .  None o f  t he  fe ldspar  dykes, minera l  zones o r  associated 

a l t e r a t i o n  were detected. This i s  apparent ly  due t o  two factors.  The f i r s t  i s  

due t o  t h e  g r i d  o r i en ta t i on ,  where t h e  geologica l  features cross-cut  t h e  s t a t i o n  

s i  gnal a t  small angles thereby g i v i n g  a weak response. The second i s  due t o  t h e  

g r i d  spacing (25 metres) as compared t o  t h e  geo log ica l  t a r g e t  (1-3 metres) 

s ize.  

No new minera l  zones were discovered bu t  major rock type  boundaries and 

s t r u c t u r a l  t rends  were out1 i ned. 

4.6 GEOPHYSICS - LYLE CREEK GRID 

A d e t a i l e d  d iscuss ion  o f  t he  procedures and r e s u l t s  of t h i s  area i s  i n  a 

r e p o r t  by J. Thornton i n  Appendix 11. The data are presented i n  P la tes  12-20. 

5. CONCLUSIONS 

Three types o f  m ine ra l i za t i on  have been l oca ted  on t h e  proper ty .  Type 1 
m i n e r a l i z a t i o n  and poss ib l y  Type 2 are o f  economic i n t e r e s t  s ince  they  con ta in  

s i  gni  f i  cant  go1 d concentrat ions. Type 1 m i n e r a l i z a t i o n  a t  t h e  Highland Surpr ise  

area i s  o f  a  metamorphic replacement type  and i s  associated w i t h  

carbonat i  za t ion ,  ch l  o r i  t i  za t i on  and s i  1  i c i  f i  c a t i  on. It conta ins  t h r e e  zones o f ,  

go1 d e n r i  chment associated w i t h  su l  ph i  de depos i t i on  w i t h i n  a Trend 1 para1 1 e l  

d u c t i l e  shear adjacent  t o  t h e  Whitewater f a u l t .  The Highland Su rp r i se  mine 

conta ins  w id ths  ( 2  t o  3 metres) and grades (0.3 t o  0.4 o z / t )  which a re  

p o t e n t i a l l y  economic (F igure 7, 8). 

I n  add i t i on ,  t h e  proper ty  has a number o f  p o s i t i v e  features which inc lude:  

numerous minera l  occurrences, t he  abi 1  i t y  t o  generate e l e c t r i c  power l o c a l l y ,  

t h e  abundance o f  water and timber, p o t e n t i a l  f o r  numerous ore shoots, a  simple 

ore type  which may be e a s i l y  processed w i t h  p o t e n t i a l l y  h igh  recover ies,  good 

ground cond i t i ons  i n  t h e  mine, and p r o x i m i t y  t o  es tab l i shed  min ing  areas and 

communities. 



RECOMMENDATIONS 

It i s  recommended t h a t  add i t i ona l  exp lo ra t i on  work be performed on the  

proper ty  and t h a t  t h e  work be staged so t h a t  r e s u l t s  from e a r l i e r  stages may be 

u t i l i z e d  t o  guide l a t e r  explorat ion.  

The i n i t i a l  work proposed would be t o  d r i l l  t e s t  from surface a subpara l le l  

o r  en echelon mineral zone downhi 11 from t h e  Highland Surpr ise Mine. This 

co i  n c i  dent geochemi ca l  , geophysical anomaly i s 1 ocated 100-200 metres g r i d  east 

o f  t he  base1 i n e  and runs from Line 5+50S t o  8+50S. D r i  11 i n g  would e n t a i l  two 

holes being d r i l l e d  from a t  l e a s t  t h ree  d r i l l  s t a t i o n s  which would t e s t  the  zone 

along i t s  s t r i k e  length. This program i s  est imated t o  cost approximatley 

$100,000 CDN f o r  1,000 metres o f  d r i l l i n g .  Any f u r t h e r  work would be dependant 

on p o s i t i v e  r e s u l t s  being obtained i n  Stage I exp lo ra t i on .  

I Stage I 1  exp lo ra t i on  would e n t a i l  a  d r i l l  t e s t  o f  t he  Highland Surpr ise 

' f ' :  
l. /' t rend  w i t h  approximately 1,000 metres o f  surface d r i  11 i n g  t o  t e s t  the  zone below 

t h e  4 t h  l e v e l .  
I 

I Stage I 1 1  exp lo ra t i on  would en ta i  1  r e h a b i l i t a t i o n  of the  Highland Surpr ise 

underground workings f o r  mapping and sampling. Add i t iona l  d r i l l i n g ,  e i t h e r  from 

sur face o r  underground, would be c a r r i e d  out  t o  def ine ore below the  4 t h  l eve l .  
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10""- 
? 3 2 2 5  Magnetometer s u r v e y  on Whi tewater C l a i m  G r o u p ,  

By J o h n  R. ,Kerr f o r  P a n  O c e a n  O i l  L t d . ,  A u g u s t ,  1 9 7 1 .  

3 9 2 1  G e o l o g i c a l  R e p o r t  on W h i t e w a t e r  C l a i m  G r o u p  by 

R. J a y  T r i m b l e  a n d  R . J .  M a c N e i l l  f o r  P a n  O c e a n  L t d .  

1 S e p t e m b e r  1 0 ,  1 9 7 2 .  
4 
I 
i 
i 3926 G e o l o g i c a l  & G e o p h y s i c a l  R e p o r t  on W h i t e w a t e r  
I 
i 

4 P r o p e r t y ,  by R. J. T r i m b l e  and R. J. M a c N e i l l  
i 
I f o r  Hi -Ridge  R e s o u r c e s  L t d .  S e p t e m b e r  28, 1 9 7 2 .  
I 
! 3930  G e o l o g i c a l  . R e p o r t  o n  N i c o  C l a i m s  b y  R. J. T r i m b l e  

I and R. J. M a c N e i l l  f o r  P a n  O c e a n  O i l  L t d .  ' 
I 

1 November 1 4 ,  1 9 7 2  
1 

4126 R e p o r t  on G e o l o g y  o f  Minera l  L e a s e  M346 R e t a l l a c k  

A r e a ,  by R . J .  M a c N e i l l  f o r  P a n  O c e a n  O i l  ctd. 
F e b r u a r y  1 6 ,  1 9 7 3 .  

5 4 0 1  W h i t e w a t e r  C r e e k  - G r o u p  # 2  A s s e s s m e n t  Work b y  

P e t e r  L e o n t o w i t z .  

7 8 3 5  w h i t e w a t e r  Group :  S o i l  G e o c h e m i s t r y  b y  P a u l  Brown 

f o r  Amoco C a n a d a  P e t r o l e u m  Co.  L t d .  O c t o b e r  3 0 ,  1 9 7 9  

8 4 8 0  S o i l  G e o c h e m i s t r y  S l o c a n  S i l v e r  P r o s p e c t  b y  

M.  L a n c a s t e r  f o r  Asarco E x p l o r a t i o n  Co.  o f  C a n a d a  L t d .  

O c t o b e r  2 8 ,  1 9 8 0  

8516  S o i l  G e o c h e m i s t r y  S l o c a n  S i l v e r  P r o s p e c t  by M. L a n c a s t e r  

f o r  A s a r c o  E x p l o r a t i o n  Co. o f  C a n a d a  L t d .  

A u g u s t  29 ,  1 9 8 0 .  
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8 5 2 9  L y l e  G r o u p  A s s e s s m e n t  R e p o r t  by D. V i s a g i e  f o r  

A m o c o  C a n a d a  P e t r o l e u m  C o .  L t d .  N o v e m b e r  3 0 ,  1 9 8 0 .  

9 0 6 0  W h i t e w a t e r :  D r i l l i n g  R e p o r t  - H o l e  WBC-80-4 

by D a v i d  V i s a g i e .  February 1, 1 9 8 1  

1 0 , 0 7 0  A s s e s s m e n t  R e p o r t  - C u b a  R u b y  F r . ,  P a i s l e y ,  

Whis t le r ,  E m e r a l d ,  G a r n e t t  & L y l e  Mineral  

C l a i m s  by J i m  C u t t l e  fo r  A m o c o  C a n a d a  P e t r o l e u m  

C o .  L t d .  N o v e m b e r  3 ,  1 9 8 1 .  
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0 3225 Magnetometer survey o v e r  upper Whitewater Creek i n  

o r d e r  t o  d e l i n e a t e  magnetic anomalies  t h a t  may l e a d  

t o  t h e  discovery of ~ i - b e a r i n g  s u l p h i d e  v e i n s .  

Seve ra l  anomalies a r e  i n d i c a t e d ,  one of  which 

corresponds t o  a known zone of  n i c k e l  m i n e r a l i z a t i o n .  

3921 Geological  mapping o f  t h e  n o r t h  and nor thwes t  f a c e s  o f  

Whitewater Mountain. Two fo rma t ions ,  t h e  .Kaslo U l t r a b a s i c  

b e l t  and t h e  Kaslo Group v o l c a n i c s  w e r e  d e l i n e a t e d ,  

copper mine ra l i za t ion  was d i scove red .  

3926 Flapping, prospec t ing ,  magnetometer surveys  and diamond 

d r i l l i n g  completed on an  a r e a  c e n t e r e d  about  t h e  upper  

Whitewater Val ley.  A copper occur rence  and a n  a s b e s t o s  

occurrence were l o c a t e d  and e v a l u a t e d ,  bo th  w e r e  

considered of i n s u f f i c i e n t  g rade  and s i z e  t o  war ran t  

any f u r t h e r  work. 

Geological  mapping of t h e  r i d g e  between R o s s i t e r  

and Lyle Creeks .  The a r e a  i s  u n d e r l a i n  by Kaslo 

Group metavolcanics and t h e  Kaslo U l t r a b a s i c  B e l t .  

No concent ra t ions  of  s u l p h i d e  w e r e  d i scove red .  

Geological  mapping of t h e  r i d g e  between t h e  Lyle 

and Whitewater Val leys .  The a r e a  i s  u n d e r l a i n  

by Kaslo Group vo lcan ics  and t h e  Kaslo U l t r a b a s i c  

B e l t .  N o  n i c k e l  o r  copper  m i n e r a l i z a t i o n  was 

d iscovered .  

Prospec t ing  of  the r i d g e  between t h e  Whitewater 

and Lyle Val leys .  

S o i l  geochemical survey o v e r  t h e  Whitewater Va l l ey ,  

e s s e n t i a l l y  t h a t  a r e a  covered by t h e  p r e g e n t  

Whitewater 1-3 mineral  c l a ims .  The samples w e r e  

analysed f o r  Au, Ag, and Cu, w i t h  s e v e r a l  anomalous 

concen t ra t ions  of g o l d  being i n d i c a t e d .  

8480 S o i l  geochemical survey  o v e r  t h e  d r a i n a g e  b a s i n  o f  

Goat Creek, t o  the  w e s t  of  Whitewater Creek. Samples 

w e r e  analysed f o r  Cu, Pb, Zn, and Ag. No s i g n i f i c a n t  

anomalies w e r e  d i scovered .  
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S o i l  geochemical survey over  the  same area as desc r ibed  

i n  Report 8480, p a r t  o f  t h e  same programme of work. 

No f u r t h e r  anomalies w e r e  d iscovered ,  

S o i l  geochemical survey over  t h e  a r e a  o f  those  crown 

g r a n t s  which a r e  p a r t  of  t h e  p r e s e n t  c l a im group. 

Samples w e r e  analysed f o r  Au and Cu. One major and 

s e v e r a l  smal ler  anomalies w e r e  i d e n t i f i e d .  

Report on one of s e v e r a l  d r i l l  h o l e s  s i t e d  i n  an a t tempt  

t o  loca te  t h e  source of t h e  Au anomalies,  as descr ibed  

i n '  Reports 7835 and 8529. The ho le  which t h i s  r e p o r t  

desc r ibes  i s  loca ted  immediately above t h e  northwest 

end of the  major anomaly i n  t h e  Whitewater Valley,  

it d i d  not  i n t e r s e c t  any s i g n i f i c a n t  go ld  minera l i za t ion .  

10,070 D r i l l  hole loca ted  on t h e  lower p a r t  of t h e  r i d g e  

between the  Lyle and Whitewater Val leys .  I t  was 

c o l l a r e d  i n  s e r p e n t i n i t e ,  angled t o  t h e  n o r t h  t o  

i n t e r s e c t  the  con tac t  wi th  t h e  Kaslo Group. I t  

d i d  not i n t e r s e c t  any s i g n i f i c a n t  m i n e r a l i z a t i o n .  
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No. - 
0 434 G e o l o g i c a l  R e p o r t  on  S k y l i n e  Group o f  M i n e r a l  

C l a i m s  by T.R. Buckham. Augus t  1 4 ,  1962.  

G e o p h y s i c a l  & Geochemica l  R e p o r t  o n  K a t  Group 

by Donald W.  S m e l l i e .  Sep tember  3 0 ,  1964.  

G e o p h y s i c a l  R e p o r t  on  K a t  Group b y  Donald W.  

S m e l l i e .  O c t o b e r  1 3 ,  1966.  

G e o p h y s i c a l  & Geochemica l  R e p o r t  o n  K a t  Group 

by Donald W. S m e l l i e .  November 3 0 ,  1967.  

Geochemical  R e p o r t a n  K a t  Group by  Donald  W .  S m e l l i e .  

September  1 2 ,  1968.  

Lead & S i l v e r  Geochemica l  S o i l  S u r v e y  M i n e r a l  

C l a i m s  on J a r d i n e  Mounta in ,  by A l f r e d  A. Burgayne .  

Augus t  1, 1969.  

Geocheinical- R e p o r t  o n  K a t  Group by Donald.. W .  S m e l l i e .  

O c t o b e r  23 ,  1969.  

G e o p h y s i c a l  R e p o r t  o n  K a t  Group by Donald W .  S m e l l i e .  

O c t o b e r  2 3 , ' 1 9 7 0 .  

G e o l o g i c a l ,  Geochemica l  and  G e o p h y s i c a l  R e p o r t  on 

t h e  J . K .  P r o p e r t y  by R . J .  T r i m b l e  a n d  R . J .  M a c N e i l l .  

Sep tember  29,  1972.  





APPENDIX I 

GEOCHEMISTRY 

A) S o i l s  

B) Rock Geochemistry and Assay 

C) Rock Sample Descri  p t  i ons 

D) Au/Aq R a t i o  f o r  Veins 



Whi t e w a t e r  

Sampl e Preparat i on and A n a l y t i c a l  Procedure 
Bondar Clegg Laboratory ,  Vancouver, B.C. 

A1 1 rock  samples were crushed and p u l v e r i z e d  t o  -150 mesh. Go1 d was 
analysed u s i n g  a 1 assay t o n  sample weight w i t h  e i t h e r  an atomic 
abso rp t i on  o r  assay bead de tec t ion .  S i l v e r ,  copper, l e a d  and z i nc  were 
analysed u s i n g  an aqua r e g i a  d i g e s t i o n  and atomic abso rp t i on  
de tec t  i on. 

S o i l  samples were se ived t o  -80 mesh, 2 grams o f  sample were d iges ted  
i n  aqua r e g i  a and copper, 1 ead, z i n c  and s i l  ve r  determined by atomic 
absorp t ion .  Go1 d was determined us ing  a f i r e  assay-atomic absorp t ion  
combi n a t i o n .  
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Au SAHPLE ELEHENT Cu Ag Au 

NUHBER W I T S  PPH PPll PPB 
I I 

PPB 1 I 





Sample I D  Cu W 
P P% PPB 



bmple ID Cu F% Zn &! Au Ni As 
PPM P P w  PP PP* P P ~  Ppa PPm 

51142 0.1 5 



Sample ID Cu Fb Zn f% Au Mi  As 
ppm ppm PP PPR P P ~  PPr PPR 
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Sample ID Cu Fb 
Pm PPM 

51302 
51 303 
51304 
51307 
513M 
51309 
51310 
51311 
5136 
51 JTJ 
51x0 
5131 





ID Au 
o d t  
1.94) 
0.022 
0.911 
0.004 
0.034 
0.00? 
0.m 
0.021 
0.012 
0.002 
0.m 
1.122 
0.6% 
0 .XI 

0.04'2 
O.E& 
0.049 
0.WA 
0.176 
0 .Of2 
0.140 
0.4% 
O.m 
0.m 

0.254 
0 -062 
0.OE 
6.0% 
0.(1% 
0.07t 
0.6% 
0 .Ed9 
0.1E4 
6.240 
0.03 
0.m 
0 .m 





WITEkb9TER FMMCT, CNCU ASSAYS, 1987 



AI l reek szrilp les Here sent t o  E'ondarC legg of Vancl:luwr, 
G.C. for assay i:r g x c h i c a l  analysis. A l  i q m c b  a n a l y s  ~ i t h  
Au >10,000 ppt or Ag 3Fd.O p p ~  ttet-e a l% as%@. 

ksay r s u l t s  are prsentx i  in per-istt ( X I  excvt Au and Ag 
which are in  1:ances per b:tn (EFT). k ~ c h r n  results are in ppn~ 
except Au which i s  in  ppb. 

MA'WE "AFU LOCATION MCl CESckIF'TIM 
EAIMEER 

51.314 
GEKHL"1u - I%J - Cu- F'b - Zn - 

Uk 
3 '  AU - A1 - CU - F'b - ZTI - 



LOCATION AND UESCRIPTIW 

&k vein from E+MN-ll+O(iE. Diswtinatil:~r~s ajf F'y, G I  
and possibly Spl. & vein Auts  carbonate a l b t - d  
mne. Width apprax 2 feet. 
klschm Au 4100 Ag X0.O Cu 2150 F t  1OOOO Zn 1550 

0.76 

Vuggy qtz. carb~:~nate vein f m ~ i  old p i t  in cI i f f s  t o  mt-th 
of L25+IX)N-lWU4. Calcite, nu l ichi te and 
dismainations of GI, Fy, Cpy and p':tsjibIe Spl. 
Ge~sch  Ar l  5900 Ag :.%.O Cu 1330 Fb :PI:.'IYJOQ Zn 46 

~ S S ~ Y  1.49 1.33 

Qtz w i n  frcm lsld hand p i t  ab~u t  2% K of 51W. Wprilx 
7% Py and nu cather visible nrineral izati1:tn. No vugginess 
t o  q b  in  cl:lntrast txa 51032. 
Grc~ckm Au 90m Ag 30.0 Cu 54 F ~ I  730 Zn 20 
Assay 1.55 

610, w i n  fllsat frmt talus train o f f  c l i f f s  t tk re  51002 8 
51003 w r e  taken. Massive sulphide veins in qt-, approx 
1-3 inches. N ~ l t  calcareous, appears to be different vein 
f n:~m 51002. 
Assay Au .374 Ag 5.65 Cu O.& F'b 3.59 Zn 0.5' 

Frriru Lyfe grid L~+50-?+0@3+%E. Frcm sl ide 
befc~re b I uf.fs. Qtz-CarG~:nate wind bau  It di s-firinated 
Pyrrotite 1%. Uhi t e  and Blackish veins. 
G ~ ~ c k r n  Au '?J Ag 0.6 

Area SE of  Lyle Lakes b:*rard the Eurda S l  ide. Strong 
a l b i k  and carbmate a l k r w l  basalt. Cli;seltiinated Pj 
apprm 11%. Pale green niica nrineral. 
G a x h  Au 3 Ag 0.4 

F l m t  f rmi  N ~ r t h  side of Uhits.tater a(. basin. Fmm 
drainap approxinlately ~ y p ~ ~ i b  EL 13WN. 
Spl, GI, Cpy, F'y dissminations in ~ h i t e  qtz veins. Ttjtal 
sulphide c13ntent appr~x 35%. 
Assay Au 219 Ag 1.6 Cu 0.32 Pt 0.72 Zn 0.55 

S a ~ n  as 52003 except % Fy and traces #sf GI,Qy,Zn. 
Assay Au .a9 Ag I.?& Cu 0.57 F'b 0.12 Zn 0.03 

Massive Spl w i t h  a b I cb cd Cpy frori Ibex vein. 
Assay Au ,011 Ag 2.34 Cu 0.15 Pb 0.12 Zn 26.30 

!St011 Quartz-Carbwiate b r ~ c i a  f run, Highland Surprise. l% 
d is- i nakd  Py. 
Assay Au ,074 Ag 0.02 Cu c:O.Ol Pb (0.01 Zn 0.04 



Quartz vein ~ i t h  ilbi~jr d i s m i n a t e d  F.9. Frirr! &st 
of  LrAON-9-1wm. 
Gmcht Au 20 Ag 0.5 

Uuartz vein-i r ~ m  carbonate. 1 /2X  Py $ti t h  traces o f  Qy 
and GI. 215rri.at 220 deg. f r i m  L2'4 I N 5 5  
G w ~ k r n  Au 7500 Ag :fiO.O Cu 440 Pb 3200 Zn 125 
k s a  y 2.50 

(Jua& vein Lyle Ck. Rtsck s l  ide a t  L8+3S-3-H)@€. Iron 
stain, cartt:~&ate, ca l c i t e  u i t h  k a c e  F'y. 
Gaj~keru AU FO Ag1.2 

Fl i tat f riui Hi ghlana St~rprise t r a  i I a t  approximately 
2300. Shear4 b)uartz-Sericik  ith hat race of f'y. 
Gexh Au tO Ag0.8 

F r i ~  szdd le  belw~ W t .  Brennan. E r ~ c i a t e d  vuggy Quartz 
w in .  Neakly a l b r d  v!all rock. Minor Py. 
G~ckrn Au 5 AgO.l 

/ 

F loat  fr1:m Eureka stij1:k abwe Lyle a. 51 I ic if id dyke 
~ i t h  I m n  Carbi~nate and cinor F'y. 
Gmckn~ AU 10 Ag 0.1 

FKI East s ide i ~ f  Lyle Lake. Six11 Cuattz vein, c a l c i b  
~ i t h  1% Py and minor Cpy. 
G e : ~ c h  Au 15 Ag 1.0 Cu 1150 

Dun;p ni3terial frl:~ Sure Thing adit.  0;lart-z vein 1.1ith 
Py,GI,'$I and Cpy. Pdnded s u l p h i k  appmx FrlOi:. 
Assay Au .012 Ag 5.02 Cu 0.14 Fb 1.0? Zn 3.77 

Gold b)uartz(?)- L25t(;ON. Quartz vein ~ i t h  carbonate 
altered v:~lcanic. P i .%! - t i th t racer l f  Cpy. 
Assay Au 0.324 Ag ?.AS Cu ?lFd;O!ppm) 

Frimi o ld 9 ~ i J  p : c h  a n ~ m l y  a t  appr,:~r:inrately 19+20 on 
tk Highland Surprise t r a i  I. Si I i c i f  id nediurn grained 
andesite, Rusty wi th d lsmi inated Py. 
Geuckm Au 1ZO 

F v i  1 0 0 ~  Hest I:I~ mWN-12KGE. E&PA wide Quartz w i n  
containing 1% G I  and trace Fy. Attitude 0 5 9 / W .  
G~ckrn Au 133 Ag 8.7 Cu 61 F% 8%O Zn 8 

Lccatir~n same as 51023. Intersection of 2 biuahz veins. 
Ciintains apprcK 2tI Fy and trace of GI. Orange clay 
coating. 
b c h m  Au 1% Ag3.2 F t i Z 0 0  

Approximtely 7+75S-M. Mite ~uattz vein. No 
sulphi&s in f racture a t  144/90. 
Gmchele Au 10 



Fmw L7+56-3+00E on Lyle Ck. Ficck s l  ide. Sheared f e i d y a r  
p~:rphyry (?I dl#e. 07.f/b0r! iki wuth. 
Gmckm Au 10 

F m  East of I.ISZ+OL), Lyie Ck. Chert horizon, niedium 
g m n  H i th  f a i n t  orange banding. 0.7% !.tide. 
G E C I C ~  Au (5 

Flrrlli % ~f 51027. Chert k ~ r i z ~ ~  !-;~th c iear t t j  milky 
~ i h i t e  quartz veins. 
Gaj.:,chan Au (5 

edge ::if Lyle Ck. Fiivi ne a t  i ? % ~ t  e ! w t  ion. 6 r ~ )  
t o  red band& chert. 
Ge>ctwnl Au 10 

Frra East of  Lyie Laks. Quark  vein ! i i th cartt:~r~ab 
a l te ra t ion  in  s i  l i c i f i e d  v~:t!canic ktst. Trace ~:ii 
;ulphids. 
G a k a  Au (5 

Fn:m sane Iccatil:~n as 5103. M i  Iliy t;!hi t e  qu.ittz, no 
carbonate a i t e ra t i  on. 
G w c h  AU (5 

Fn:m k s t  side o f  Lyle Lake a t  l?2h elevation. 
Strclngly carbcmate a l t e r 4  andesite sdjacent t o  chert 
h~x-imn. 3 dissminat.4 Po, i i s o  calc i te and 
q ~ u r t z  veins. 
Gajckm Au 95 

F r n ~ i  k s t  s ide of Lyle Lake. 5ir:;lIar b:~ Goid Qa2r-t~ 
area. 40cnl ttide zone of qu i t -k  veining i n  carbl:lr~ate 
altered, s i l  i c i f  ied w~lcanic. P j  d~ssa ina ted  and 
i n  stringers. Total F), appros M. 
Ge:~ctem Au l%l 

Adjacent tn 5103. lCch ~ i d e  m i  iky r.lhite and grey 
quark  vein. F), apprlx 3X)Z t t i th c b s  b j  1/2 cm, s k e l  
blue G I  apprctx 1-27! ~ i t h  trace Qy. 
Assay Au .OZ Ag 0.99 Cu 0.13 Ft, 2..% Zn 0.22 
Check .03 0.99 

Fnsw , W M a s t  side of &. B ~ n n a n  a t  3 7 5 ~ ~  Feldspar 
pwphyry dyke Hi th  1% quartz and quartz w in ing  
~ i t h  F'y cubes to hw. 
Gexkm Au (5 

Float  frm t b r t M a s t  side of Lyle &. a t  tk 17%m 
level. B r ~ c i a t e d  Feldspar pwphyry dyke b r i t h  d i ~ s m  Py 
apprm a. 
Gmchem Au 320 



F llxt fronl the East slope north of Lyle Ck. at the 18&\ 
Iml. Quark  w i n  ~ i t h  F), and trace Cpy in 
carbonate altered andesite. @pmxis)ate!y X Py in 
andesik.. 
G~3chMt Au 80 Cu 3 0 0  
Check .006 Ag 0.21 

From m+COM-lZ+EE a t  tk 25Em I MI. Quark wining 
in a rusty shear zone. Fy apprux 3, GI  12, Cpy 1%. 
Ge:ckm Au 960 Ag 7.3 Cu 102 Fb 3G3 Zn 3 

Frm) L12N ?+7541. 3cn1 wide CB a itemd w i n  H I  th  
30% Cpy in a rusty orange CF; a l k r d  andesite. 
Assay Au .<O.OG2 Ag 0.11 Cu 2.19 i2.U) 

FK~ ,  Li?N 2+76k'. CB alter& andesite ~ i t h  Qk vetn ing, 
4% d iss Py as gukdra 1 c&b& b:t 2wm. Fresh surface of 
andesik i s  ~ h i ~ r a n g e - g r e e n .  
Gwtcks Au 120 

Frt:tnlnl L l 3  2iijM. S ia i  1 ar t ~ j  U3 2t7hK 5.1ith veins of 
!.cell dweloped calci te crj-;tals. 
GHIC~RI  k 20 

Fr~:tlw U 3  G t S .  Fi i l i t .  ikiiunr green s i l i c i f i d  
andesite, diss c l csk rs  of Py Y,. Calc~te on fracture 
surfacs. 
Gwckn~ Au 10 

L15f4 7735E. Frca trench. R ~ t ' q  ~eatiier in3 CE: a ltered TJD 
t ~ i t h  li: diss euhdral Py t o  lai, tr GI. Huch i:~f FFS, i s  
~.ceatkred out. 
G~tckrn Au bWO kg 45 F'b 255 

FIt:lat from basel in? on sctuth side ):if Lyle Ck. at 12t25S 
Rusty QtrCarb vein, nMI, gl apptstx 1/2 %. Finer 
grained Qtz with SI:IR vuggy q k  ~ l i t h  c r p t a l s  b:, 1/5". 
Minor Fy and vy n\inl:fr Cpy. 
Gajckn) Au 5900 Ag X O  
Assay Ag 1.66 

Ijtx-carb w in /a lk ra t ion  thrl:~ugh f l a t  lying shear a t  
L?2+00N-iltBE. Veining cut by Porphyry dike. Py a+% 
vynn Cpy. mn& areas o f  vuggy i4t-f. 
G m c k ~  AU 10,000 Ag >SO 
Assay Au 1.1U Ag 9.12 Ct& Au 1.027 Ag 8.23 

F l m t  from w w 9 + E E .  Finer grained l i ght gray Qtz 
~ i t h  f i ne  g ra in4  F) and GI. G I  1% 10% ~ i t h  vymn 
Cpy. L i t t l e  carb. altn. apparent. 
Gmcknt Au 6300 Ag >5O 
Assay Ag 2.36 



F l m t  frcm Z t i e  l i ne  a t  23tFON. G I  12-El,  Py 6-10%. 
G I  c r j s ta l s  wII fwRiEd 2-4m. D t z  rusty ~ k r e  
weathered, It blue grey 13n fresh surfaces. 
Asuy Au 0.353 Ag 11.9 Cu 0.18 Fb 7.95 Zn 1.95 

F toat frra W25E w500N. Light b l u r g r q  Qtz t4ith 
~ h i t e  l a s i n a t i o m ( ~ ~ r e  carb in lam) chalky i n  
appearance. Alw a rusty vugw lamination or w i n l e t  
paral lel t o  khi te lan~inaticmswith ma1 on wargins. 
Mineral ization predominately in b lue-grey QD. Fi, 4% 
Cpy 1/22 Minor fire y a i n d  tarnished blue gl and 
pws ib le  Sp.  
Assay Au@.l.S9Ag2.20 CuO.26 F b O . M  Zn0.11 

Q t z  w i n  in cart a l terat ion in shear a t  LZ+Wi l l+25E 
I:#n W h i k ~ a t e r  Grid Cpy 1-2X stxe i n  cr05.5 cut t ing veinlets. 
Py 2 %.Say le f rca 51 south of 51046. 
Gexkm Au 5100 Ag >50 Cu 

- >=dy Ag 1.44 

QD w i n  abue Lyle Creek, 2lCKirc1 elevation. Tetra, aspy, 
rpy: malachite, azurite. 
Assiy AU 0.12 Ag 0.3 CU 0.37 Fb 0.04 Zn 0.12 

Sarue 3s abow 
A-- y - AuO.C@Ag0.44 Cu 0.4 W0.01 ZnO.l 

O0-sider i te vein, Vper Lyle Lake SE crtrner 
Q,sp!,gl,cpy, rqith altered #a1 Irt:tck fragnents. 
S i ~ i  l ia r  t:~ Ibex Vein. 
A,-- - k 0.0J2 Ag 9.67 C!I 2,7 Fb 0.02 Zn (3.94 

S-me i s  abow, except nnre spl gl rich. 
Assay Au 0.007 Ag 17.19 Cu 2.05 Fb 15.68 Zn 21.3 

Utz-carb altered b a ~ l t s  above SE c~jrner Lyle Lake a t  
2B0m e l w a t i  on. Zebra s p 3 t M  carb a l twat ica,  1-22 py. 
Gwckrn Au 13  Ag 1.4 

En:t~n-rrJ alter-d It grey-gr-I f e l s i k  dyke? Charse 
py c u b s  1-Z%, w a i l  gj alteration fractures. Abow Lyle 
Lakes a t  ZlWm elevation. 
Gejckn~ k 55 Ag 0.7 

F i t ~ t  crf I t  gy rusty fe l s i c  dy!te o r  altered KIIC. a t  
L16+00W9+00E l r lh ibmter Grid. Zpjj cub- t o  lcm. 
G m c h  A 2700 Ag 17.0 

L c w r  carb al terat ion zone on Ibex t r a i l .  Orangish 
w t k r i n g  c r e a  carti alteration Hi th  1% diss euh py. 
Ibex A 
Gmckm Au 45 Ag <0.01 



510% Upper carb a l t w a t i r i ~  mne on Ibex t ra i  w in ing in 
chl s h w r d  nlfc w l c  or d ior i te  b~ i th  1-ZCdiss py.Ibw B. 
b x h  Au 1 W  Ag 6.6 

Carb altered mfc rock b ~ i  t h  cream t o  mi lw colored carb, 
mnr py. NE of Ibcx by saial l lake. Ibex 21-7 6x. 
G w a h  Au 25Ag~:O.Ol 

Qtz-cah w i n  1.1ith 3-5! py in  in and by wallrc~ck 
margins. M I:I~ Ibex as abow. 
Ge:~ckm Au 1950 Ag 15 

F!dspr porhy fels lc dyke; ~ h t  t.?eath, qtz winlets,  nmr 
alteration,.<l% py. Lyle Grid L5+75Q*OE. 
GWJC ten) Au 15 Ag QI.01 

b~tr~mfels And; f g r , g E n ,  blk calcwl:~us s b l y  win le ts  
Lyle Grid LC+OFG 1+%E 
Gejctem Au X Ag 0.1 

Hornfels Fmd; fine gr,nusive. Lyle Grid L5+(z3S/ 2+EE. 
Gmckn1 Au 5 Ag .<0. 01 

Diorite; o l  ive-rusty wath,orangish f l d y  rich,l% diss 
py. Lyle Grid L440.S/2-3E. 
G w k m  Au 45 Ag <:0.01 

O t z  win; jy, laminabd,5L py and cpy.Hr ghland Surprise- 
upper- sho~ing. Lyle Grid EL 4t(j!X. 
Assay Flu l.F.52 Ag 1.M Cu 0.53 
Ckck 2.371 1.19 
Qk vein; ~tht,granillar,T;< diss veinlets py and cpy. 
Highland Surprise-upper shaling. Lyle Grid PL 37%.  
Assay Au l..Zc? Ag 1.15 Cu 6.64 

$)tz win; ~ i t h  cat-b,nlalachite,3% py and cpy. Marginal 
vein le t  t o  Highland Surpriw-ugper shswing. Lyle Grid 
EL 3x30s 
Assay Au 1.23 Ag 0.55 Cu 0 .3  

$Itr win; btith ntult siderite bands,wallr~:tck frags (And?) 
5%cpy, lXpy,<l%gl ,pos tetra and ';p I, l a t s  open space qD 
micr~~eins.Ly le  Grid LS+OOS/12+75E.East side of upper 
Lyle Lake. 
Assay Au 0.014 Flg 11.29 Cu 5.4 P t  2.33 Zn 3.72 

Altered And.; perv c a h  and Fc,qtzialc eicrweins, 
adjacent Felsic Dyke. Lyle Grid L3uSE/139E.kation 
as above except 15m south. 
G e x h  Au 30 Ag 0.2 

Altered And.-Uiorite;with nmr rusty qtr veins,str carb 
and Fe alt.Kidp SE of uppw Lyle Lake at 2140~. 
Geockm Au 5 Ag 0.1 



51071 Otz win ;  in  And. ,l%ktra,nlnr cpy,aspy,p lus malachite, 
azur ite,scorc~d ite,.5-15cm t h i  ck,%.02V1825E 
Same I a:ca I as fi1050 
Assay Au 6.037 Ag 0.3 Cu 0.41 Pb 0.03 Zn 0.08 

Felsic Dyke; brith mnr q t z  veins,<:TSXpy disc> t o  along 
fracs,& s i  I. At 21531 bela+ c l i f f s  on eastem side of 
#hi t e l a te r  Creek 
G ~ j c k n ~  AU i:Fz Ag .<0.1 

S k a r  wne; 311 $!ide i n  find., with var qt= ;t~xkworks, 
Qrancje a I k r e d  HJI I r lxk  frags and bands,tr py.East 
side of Ibex Creek a t  22&a apprnx G&Az from auin Ibex 
trench 
G~x~ckrn Au 165 Ag 0.3 

Shear zime; i n  And. ,str cat% and Fe a1 twed,qtrcalc 
stc~ckwjrks,Zpy,tr-cw and ;p 1 .East of Ik?: SH corner 
s i~ la l l  lake a t  E O m  
G~:~ckm Au 40 Ag 0.2 h~ 14 Zn &! 

utz win ;  sl;bcrc~p,rl;sty, mnr clay and calc,CK!cm nide. 
Upper a t a s i o n  M! I:I~ Highland Su rp r i s  a t  1%3n1. 
Ge3cknt Au 2X Ag (0.1 

Stear z13ne;at GlWJ,ntnr qtz: nticrir*ins and Fe staining. 
i n t e r s ~ t i n g  Highland Surprise trend a t  130m. 
GB:IC ki11 Au <:5 Ag ';0 -1 

S k a r  a:lne; i n  And. , ~ k  chl ,calc,n~nt- diss py, Lyle Grid 
Lt+OE 1+47E 
Ga:~ckm Au .<5 Ag (0.1 

Wk win ;  euh qtz: x i s  v i t h  altered ~ a l  1;l:lck frags,nmr 
calc,rusty. NE end of Ibex trenching 
b:~ckn\  Au <5 Ag .<0.1 

And.; Hanginytall tu Fel C v e  (filNl),=tr Fe,calc,mnr 
qt., microveins dcrs amy f r o w  dyke. Chip sanple 1.0n1. 
Ly le  Grid 2 5 ~  a t  251Az. f r ~ m  LMOS 1+00E. 
Gmctem Au 5 Ag (0.1 

F r l s i c  Dyke; L t  br-gy,wk porph(f l d y )  ,si 1 ,1-lOXpy 
d iss  and a l i~ng fracs,nnr o ranp  Fe and clay alteration. 
Chip sample 1.b. Same locale as 510EO. 
G W J C ~ ~  AU 15 Ag <:0.1 

And. ; Fm~tblal 1 tc~ dyke abow.kr chl ,ca lc dcrs f r im dyke 
Chip san~ple 1.b. Sam h a l e  51080 
Gwckm Au Q Ag (0.1 

And.; F m b a i l  ts dyke i n  5 1 M .  Str  chl,py,calc dcrs 
frr~nr d 9 e . P ~  gen s t r  m i d i d .  Chip sjaple 1.h. Lyle 
Grid 5 h  a t  006Az. frm LSGOS WE€. 
Gmckm Au d Ag (0.1 



Felsic Dyke; I t  br-gy,k& pporph(f idsp) esp n~argins,si l 
.r%;lpy yn oxidized,C! qtr wins.  Chip sanple 2.0s. 
Saw l ~ j c a l e  as 5103. 
Gmckm Au 33 Ag (0.1 

Ad,; Hangingtrail b dyke i n  51034,str chl,nb:~d Fe 
staining,n~:td calc,.<l%py,dcrs frixt dyke. Chip ssniple 
1.0~. Same Ificale 3s 5 1 M .  
G ~ ~ l c k n l  Au 1 3  Ag 0.2 

S k a r  wne; i n  And. ,str chl ,<lfqtz veins-rr foided, 
ST ICk/?&.  Chip Gnple 1.5~. Saw Il:c.i!e as 51G25 
except h t c ~  gr id east. 
Gexfem ilu 2tr) Ag i:0.1 

And.;palr tan ts ye1 co i r j r d  chl altered,qtz-tr~ut-rilaiine 
-p'j wins,py xls<lcni in MI l rcck and f r x s .  Highland 
S u r p r i ~  upper ad i t  dunrp on Lyle Grid E:U3+8iS 2% 
Gex tern !4u 1250 Ag (0.1 

lJk win;X~cpy,5;Qy,s1:1ky blue-grey q k  ~ i t h  very f i ne  
grained d iss  sulphides,main vein454kn; ~ide;on! y able 
t o  santple eastern l k h r .  &per 1w1 c~f Highland Surpr i2.  
As-say Aul.5?2Ag 0 . 3  Cu 0.61 

U k  win;sugary kt t o  rusty br,runr carb win aiijacent 
I rcck ,Mcpy,TZh,nmr nalachi k.15cni ~ide,crlrrsscutting 

vein 13f 510%. Chip sanrple 15cni. 
Gwctent Au ::.10,030 Ag 8.6 Cu 1500 
&.=,a y 0.60 

TJ?z win ;  gy t o  $th.rht,rusty carb .stairid, ..'K diss py,rare 
cpy hl&,roalachite. E:ranch vein p l  l Sj w i n  wln ~:tf 

5!0$.3. 
Ge:~ckm flu ? a 0  Ag 4.5 

UD win;iugary ~ h t  f i n e  grained w i n l e t s  !.~ith rusty 
b r  b ta l  lrl:ck frags n~arginal t i t  veins,shear f i l l  ,lkpy+py. 
Sanip l e  located l k w  f I~AI n~ain vein 5108.7 
Ge :~cb~  Au >10,000 Ag 12 
Assay 0.413 Check Au 0.449 Ag 0.29 

And.; Qj ts creakish blk chl wispy s k a ~ , n ~ n r  d iss py, 
carb altrration.Plallrcck on $test side o f  w i n  in 51038 
Chip sanylc 0.4Gnt. 
G B : I C ~  AU 2,200 Ag 0.6 

And.;r&ty ankw i t i c  t ~ l  lrcck with HM s u y r y  qk,vein- 
Iets,chl shr?ars,l-2;icpytpy.NE ttal l of  Highland Surprise 
S ~ u t h a l  t A. Chip saruple 0.5~. 
G m k m  Au >10,000 Ag 16 
Assay 1.076 



51094 Wtz w i n ; ~ h t  f i ne  gr qtz,l?;l/cpy+py,rust ankeri t i c  
And. cia1 lrock.Highland Surprise-S~~thktal l  E:. 
Chip sanlp le O.EOnl 
Gw~ckm Au >.lO,WG Ag 3.2 
Assay 0 291  

Mfc ~> l c? ;s t r  shear& and chl , q k  w i n s  btith b lch 
envelnpes,l-Xpy. Highland Surprise be lo^ lipper ad it 
G~:tckm AU 11GO Ag ,::O .l 

Wtz vein;sugary $ht,rusty boudined,skared nlargins n i  t h  
b r i t t l e  fracs.Chip sanple 0.3h:.Sane Ir:calr as 515'5. 
6 ~ 1 c k n 1  Au 310,000 Ag 5.6 
Assay 0.970 

Mfc w l c ?  Wein nlargin o f  above saiyle cl~lnta ining qtz 
veis,rusty ankerit ic l r l zk  frags.Chip ~ r ~ t p l e  O.d%l 
Gwctenl Au )10,0ir0 Ag 11.0 
Assay 0.455 

Vein b r ~ c i d ;  h k e r i t i c  and a l b i t i c  r~:~ck wi th qk,2-Zpy, 
2-3:Lcpy.H i ghl and Surprise Il:~i.ter dunp. 
Ge~tcknl Au i10,WG Ag 26.3 
Assay 1.230 Cbck Au 1.297 A i j  0.74 

M c  vct:,lc;str a lb i t ized and s i  1,Eilqtzsulph veins with 
0.577 cpy+py.San~ Il:cale 3s abcwe. 
Ge:~kn, Au :;.10,000 Ag 16.0 
Assa y 0.534 

Mfc ~ 3 l c ; s i ~ e  as abcw eltcqt b l i th  3SXcpytpy. 
Gejcknl AU hlO,O#O Ag 9.4 
Assay 0.36 

Feis ic dyke;nint- py,mr qtz veir~s,si I ,st r  Fe and carb 
alterati1:ln in andestic !.fa1 lrock up t o  1Q 1r~c.klhitewter 
Grid L13WW2+9C€ l~ar t r a i  I. 
G~x~ckrn Au 30 Ag 0.4 

Fels ic dy!e;l%py,lZq'D veins,Fe clay a l te ra t ion  on 
f racs, Icc 5 i l .Wh itebeter Grid 16 a t  274Az f rcml L13+00N/ 
~ ~ I O E .  
G e : ~ h  AU 20 Ag 0.7 

W k  vein;~ht  t o  gy,l%py,Fe staining,in s t r  altered !Fe 
and carb) ntfc v:~lc? ~ i t h  1 0  stcck~xks.Whitwater Grid 
L13+GQW4+90E in  o l d  trench. 
G m c h  AU 30 Ag 1.4 

Wtr w i n  ;%re as ~bl-e e x c q  t tt i t h  up tl:~ S p y  x I s <&s 
d iss  to along frws,ffinr cpy.Sane Iccation as above 
except 15w a long 250Az. 
G m c h  Au 1454 A9 29 



511E Diorite;skared,str Fe and carb alkration,n~nr py and 
q k  veinlets,hanginptal I (Grid east) t o  f i l l O b .  
Chip sample 1.Q on M i t w a k r  Grid 17a a t  33%~ frm 
L13+00N/b+72E 
Whim Au 10 Ag 0.4 

51106 4 1 k w i n s ; 7 ~ b t l h t t o ~ @ v e i m < 4 k a ~ i t h i n s t r  
altered d i o r i  t e  as abt:ve,l@y. 
Chip sample 1.h. Same 11:catit:ln as #Silo5 
Ge:tckm Au 3P30 Ag 35 

51107 Felsic dyke;stt- porphy texture if Idsp) ,si I ,5Y!py d iss 
t o  along fracs. 
Chip sample 0.70s. Sane Itjcatit:tn a5 Et1105 
G ~ x i w m  Au 220 Ag 1.3 

1 Otz win;l.tht t o  gj,Xpy,tr cpy,in str Fe and carb 
altered d i o r i t e  adjacent i e l s i c  dyke. U h i h a t e r  Grid 
5 h  a t  lbWz f rt:tm L15+C#:W7+40E. 
G~:~cknb Au 220 Ag 1.8 

:ill* Rxsty quartz vein carb. altrr.; cpy, py X.3 , tt-. Pb 
F i t  uph i l l  1%) NW fl?:~rn L 13 N b+ZE 
Assay Au 0.069 Ag 0.3 

51110 Rusty quartz vein carb. shear tr. cpy,py 
P i t  uphi I I 3 n i  P# fnrm 511OP 
Assay Au 0.24 Ag 2.43 

51111 REC~ ti:l white quartz vein and fps. porptrjry d*e tt-.py 
P i t  uph i l l  $44 a t  L14N?7+29 
Assay Au 0.03 Ag 0.22 

51112 R ~ t y  quartz vein carb. a l tn .  ca lc i te  tr. py 
P i t  uphi l l Nk' a t  LlTdh't4OE 
Assay Au 0.2M Ag 1.73 

51113 Ern beathering s i d e r i t i z d  argi l l i t i  wi th q t r  w i n  
tr. py f l~jat fnxt Sl~scan,#aslo contact. L9Sm 
Ge:tckm Au 15 Ag 0.7 

51114 Lt. brn. rusty s i d e r i t i z d  argi Il i t e  5th. qtz. t r -py  
L9S/7W Ly le  51113 
Ge~ckrn Au 5 Ag 0.3 

51115 Rus t y  quartz w i n  syh. 10X gn. cpy. py 1-3! 
LlSs/1+2.% Lyle MG 29/1 
Assay Flu 0.081 Ag 5.6 Cu 1.W. W 1l.W Zn 22.3  

51116 Creany cat%. win rusty qtz vein cpy 10% 
L13S/l+&ZE Lyle WG 22 
Assay Au 0.650 Ag 6.6 Cu 4.l& fX O.OZ! Zn 1.04% 
Check 0.074 7.1 



Rusty brn. qtz carb. w i n  c!tea~y F d h l .  cpy,sph,gn,py 
LlSS/lE Ly le  B/3 
Assay Au 0.W Ag 4..5 Cu 2.942 Fb 0.5577 Zn 3.4N 

Rusty brn. pink id l a ~ i n a t d  qtz. vein vuggy ,sulphides 
gl la, sph X, WIN 
L13S/lE !~E%29/4 
Away Au 0.177 Ag 3.63 Cu 0.32 F'b 11.1M Zn 4.7rJX 

Rusty brn. sheard wsl. k stained qtz py 14 
L H I ~ ~ I H ~ C Z  x ~ n e  l% py cubes 
Gemten\ Au (5 Ag 0.5 

Grey green f i n e  gri i n d  wjlcanic,r~bj,pyrrhl:~tite t o  
2O;C f rcm f a  1 I s  east o f  L10+00S. 
Ge:~ckm Au 10 Ag 0.7 

Grey green volcanic !.tith 1 ~mh  q ~ a r k  veir~s. 
C~issmbinaW F'y. Ft-EX LlO+ZS/3-cFaE E 1:lf f i  i Is. 
~ & j c k n l  Au 10 Ag 0.2 

Rusty quartz carb chi i l  t. b a s i t ( ? )  ,sheared, niinl:~r 
qtz w in .  Disselsinabd F'y cubes t t : ~  1 m. L i r p  faul t .  
f rmls LlO+E/3+93E 
Gwcknls AU Ag 0.1 

Bnwn lx~ tan rusbj f e l s i k  dykehpbn i t i c ) .  
Dissicuinakd F'y. f ~ t n l  Lli+2CW2+29 
G K I C ~ R I  AU Ag 0.3 

Eti5t.)l mathering Credilp/ F d o l  w i n  with ~ a l  Ir1:ck 
f t - ign~nts and d i s ~ n i i  n a t d  F'y di:. F r m  UO+755.E+&3E 
G ~ ~ c k m  Au 1M) Ag 6.0 

Rusty to tan brt~cn c r w y  Fed:~l vein 14ith qu.irtz 
vein le ts  !.ti t h  d issei~ Cgy.Frnn\ L l l t Z Y 3 4 E  
Gejckm Au 1% Ag 2.0 

Rusty quartz carb a l k r e d  ~11can ic .D i ssm in~bd  F'y. 
f rism LlO+GOS/3fiE 
G4r~ckn1 AU 90 Ag 1.6 

Hhite q u a r k  win,  kk b r ~ c i a  lccal euhdral 
crysta I s  i n  andesi te. Rusty a long fractures. L.j+OCC/ 
3 3 5 ~ .  
G~:~ckm Au (5 Ag 0.3 

45 ca chip s a ~ ~ p l e  across t ~ h i t e  quartz vein.Husty al~sng 
f ractures.Uein through ands i t e  ST 44'/&'HW. 
i r c ~ m  L 16Sflt35H 
h ~ c k n \  AU (5 Ag 0.1 



51144 Ru;Q khik g r y  quarts win,breccia textwe, minor Fj 
and possible arsenopy w i n  i n  wlc?. Frcm 110 rn 
up r i d *  frrnr EL W. 
Gmckm Au 7%0 Ag 0.6 

511% Porphyrit ic f e l s i c  &jke,;ninor quartz veins w ~ t h  ruinor Fy, 
5jlpyr cr'+tals .::ah% d isse r~nakd  alt~ng f rac turw 
f rl:~m 2120 eievati1:tn up r idg~.  tr:l north ~f EL OtCO. 
Ge:ct~nl Au 50 Ag 0.9 

51147 And~i te ,s t rongIy  f ractured,Fe stain ing,carb 
alteraticln, vug; < 1 rm, nbicrl:tieins, minor F'y.From 
southern r idge ctrt Ly le kleters 94 of EL 0 4 0  
Ge:tcknt Au 35 Ag 0.2 

5114.: Sugary bthite r ~ r y s t a I i z &  quartz ;r~iin.F(ustjr aIl:tng 
f ractuws. k i n  thru andl;i;ite.Frl:l:ls LSF/>%# 
Gmc ten) Au .<5 Ag 0.1 

1 l S  R u s t y  quartz carb w in .  Cr~rjy grey F~-dt:ll 
f rcm L%/14f10E 
&>ckrn Au 5 Ag 0.1 c, 511% Rusty u h i b  quartz win,Fyrrhsti te C 1X. Rl t e r d  br13.m 
andesi t;E. ba I l rcck, f r im L1+3S/!5E. 
Gmctem Au ( 5  Ag 0.1 

5!!t0 F'mptrjry f e l s i c  dtyke and vein.Aitered vein tctr dyke, ~ h t  
bleached, d i ssm F'y .::I% g r e n  Chl (bi?! galena <I%. 
From LE+5OS/l+O(jE. 
G@:~ckrn Au 5 Ag 0.6 

51161 Poryhyrf dyke. White, b l~ .achd,  Fy i 1%. Cyke or w i n  
rusty nr;l r g  i ns . FKIM LC*WS/l+WE. 
G@:schinl Au SO Ag 0.3 

51152 Creany carb %cine, tr cpy, frt:al L14tO0S/1+00E. 
G~:lch;.n) Au 35 Ag 4.1 

51119 Rusty quartz carb, tr cpy, frcm Ll4+Zsi1+00E. 
k a ~ h ; n l  AU 28% dg 1.1 

51164 40cnl chip of f a u l t  gauge adjacent .XI vein, f rm tk 
l w e r  cawd ad it on tk Eureka. 
GE.ljch;.m AU 70 Ag 3.4 

51165 Quartz win b r ~ c i a .  lkusy quartz coating, altered 
w l l r w k  f r a y m t s .  Same lccati~sn as abm. 
k ~ c k m  &I d Ag 0.5 



90cm chip ~ l l j p l e  across fe l s i c  dyke, nvderately 
s i  l i c i f  id, 1-ZC F'y, strc~ngly fractured. F r w  Lyle gr id 
TL 10t00E/2+75S. 
G ~ ~ c k m  Au .3 Ag 0.2 

Fels ic d#e, nvderately s i t  i c i f  id, F'y .<U. From 
L3+41S/12+99. 
G ~ : I c ~  AU Ag 0.1 

Strongly altered andesite b ~ i t h  Fr cab, b~:~+m pervasive, 
minor quartz w i n l e t s  sheared texture; iFa a t  2Z1Arimuth 
f t-t:m~ L4+OE/12+X. 
Gejckn~ Au .:::5 Ag 0.1 

Stt-ungly a l k r d  and ;heard v:~lc, l ight green-grey,str 
blch, wry str1:ngly calcire:~~;, niinirr w r i c i t e .  
Fmn~ L4+OGS/13+OE. 
G~IIC ten) Au (5 Ag 33.1 

1.f11 chip sso~ple. Felsic d@e,nonp:~t~hyritic,Iight 
br~:tiin, moderately s i  1 i c i f  id,ntin~:~r calcite, quartz 
veins, 1-2 % F'y, s tmngly fractured. Frl:m 50 n) 3 t  12' 
f nzim L4+0E--13W. 
Ge:~cknl Au 40 Ag 0.2 

1.h chip sang le.Strongly fractured andesite wi th 
Fe and ca l c i t e  alteratit:~n. Chl, einclr Fy and Fe 
sta i n i ng M ~ 1 %  I I r1:ck b:~ 51 170. 
[;ejch;.m 111:s Ag (0.1 

A d s i t e .  S3ke as 51171 e,:cept 34 !-~311r11ck. 1 . 0 ~  chip 
~ n ~ p  le. 
u ~ ~ c t e m  Au B Ag (0.1 

Non-p1:lrphyritic f e l s i c  d$e; I ight brc+cn,>teak clay 
alterati~:~n, d i s m  Fy (2, nioderate Fe stdining, 
f njrfi L4+0E/12+0iE. 
Ge:~ch;nl Au B Ag <:0.1 

51174 1 . 0 ~  chip mlp le .  S k a r  wne ~ i t h  stmngly bleach4 
and Fe al tered a n d ~ i t e  i?) tw 1 lrlsck with quartz 
stsck~ot-ks. Frl:m saw locale as 51173 e x c q t  2ru east. 
Gwckm Au 25 Ag 0.2 

51175 Feis ic dyke. L ight  braln-grey porptr jr i t ic,si l i c i f  ied 
including feldspars,Z 13xid izd py, teakly calcerous 
26 meters a t  123' from L3OOSRfiOE. 
G e u c b ~  Au (5  Ag 0.2 

51176 (jtz vn;rusty,calc,in s t r  altered volc f rca~ Ugly Jim 
a t  end o f  adit.  
Gmckn~  fh~ 25 Ag 0.9 



Q k - s i d e r i t e  v n ; ~ i t h  calc-clay a l b r d  krallrcck frags. 
From l m e r  c a d  i n  i d i t  a t  EurEka. 
G ~ t c  tern Gu .:5 Ag ~:0.1 

Fels ic dyke;nrin-p~:trph,Ed( s i  I ,nnr qtz and py, i n  EurEka 
cirque a t  2170~1 abt:~ve ultran~afic. 
G ~ t c k m  k :>10,CK) Ag 6.8 C k k  Au 2 . W  Ag 0.18 
Assay 2. ME C h ~ k  Au 2.444 Ag 6.80 

Qt=-siderite m;lZgf, lt tr a l k r e d  wal I rock frags. 
Fit:~jt  from y p e r  Eureka Mi t  
Ge:tcteni AU ?"?I Ag 59.0 
Aszay 7 . 3  Ckck Au 0.016 

Qt= w;ruskq,ca!c-c l i y  altered 1s i lrcck f rag;,tr py. 
Float  f r tm qpe r  Eureka Wi t .  
Ge:tcteni Au Ag 2.8 

And wIc?;str c a r b f e  a lbr-ed zt>ne,qtz skc'x!.#:~rks i n  
very contorD;.d w i  frock. Ibex, L3+iXN/9+2iiE t h e n  113%~ 
f or 3 1 n .  
(iltxlctew hl 10 Ag 1.6 

Qtz vn;fracturd,rudy,n~nr py,in f e l s i c  dyke. Ibex, 
L30GN/Z+44E. 
Ge:~ckm Au 10 Ag 0.1 

rJt=vn;rusty,fractvrd, in  cart  a lter.zti~:~n a:tne,Z!py. 
:he,: ,L6+0C+V?+GrJE. 
l3e:tctenl Au la Ag 0.6 

Felsic dyke;f iasp porphy(,lco\) ,ntt $eathering,mnr py, 
1 i~al:tni k .Ly l e  Grid L5+255S/2+70E w e r  A I s i  ne G+:c ha!) 
ano~~aly. 
G ~ : , c k m  Au Ag 0.1 

Felsic dyke;f Idsp p o r p k r t , l c  qtz vns,tt- py, 
I imt:tn i t i c f ractares.Lyl e G r  I d LL+~,G/O+RIQ. 
G~3ch;lm Au 15 Ag 0.4 

Qt=-cab al k r a t  itm zctne;ru;ty browi,tr py, r f i ~ t i b  le; 
crackel brecc ia.Ibev, LltEW74CE. 
G a k m  Au 140 Ag 0.5 

5 1 1 3  Qtz-carb v n ; ~ p y c t y s t a l s < ~ , ~ i ~ p y c h / ~ ~ t a i I ~ ~ i k  
f rags, sheard,,s3m locat it:~r~ as fi1137. 
Ge:~ckru AU 2W Ag 0.7 

511m Qk-carb a l b r a t  ion zone;brc~k!n b creamy CI:~ I OUE~, 

1Z d i ss  pyr.Ibex,L5+OON/St~M. 
G w c h  Au 360 Ag 2.0 

51190 Andesitr wlc;dar& brwn-b lack w a t k r  i ng,20'b f ine ly  
d iss  po. I b w , L b W b + X .  
Gmckm AU 20 Ag 0.2 



51191 Massive pyinmr bl& of cpy.Saw Iccation as fi1190. 
G E K J C ~ I I ~  AU >10,m!) Ag >SO 
Assay 5.519 41.66 

51192 (tk-carb alt;.rati~:~n zme;rus~j,Z!!y,chl ~ a l  l r~:~ck. 
Ibex ,L7+00Nn+Z. 
G e j c h  AU 4 3 0  A3 32.0 

;rusty, b I liegrey c ~ i  ourd, l i fibjn i t ic . Ibex L7+50N 
76OE. 
Ge:lcka Au 1 5 5  Ag 16.0 

U t z  ;ln;ru~ty,lX cpy,ntaJachite,tr py and po,chl !.risps, in 
altered andsite. East side of t sp  of drat.! abow Ibe):. 
I;":~ckm AU 1050 Ag 7.3 

wl;rusty,bluligwj coloilrd,l% finely diss pl:b,tt- 
cpy.%sp 11:lcation a; $51194. 
Ge:~ckrn Au >.10,000 Ag :;FO 
Assay 0.647 5.30 

0f.z vm;Xca~,granular nljrgins,lI dtss cpy and py, 
ma lach ite.%me Iccat i ctn as $51155 except 3 1 1 r  dcbtn h~ l I. 
Ge:~ck~l\ GU 8tl) Ag 13.0 

QC-cart, alteratil:ln zme,rcsty,lX cpy as drss t s  b lds ,  
1% py,alterxl willrcck frags 111ften rimold by sulphides, 
Itex,200nl not-th of L7+00N in !jully above iLl&Cfl3E. 
G.ilckit AU 223 Ag 12.0 

Biz vn;rasty, i ir!tonitic,SL ~ a s s i ~ s  fiS b i d s  c~,ft-t:ri~ 
I t  - t l a t  win".Sanr loc&il:m 2s Ali'i8 but  5 h  b ~ t .  

Assay Au 0.007 Ag 1.42 

IJO w~;rusty,granulat&~Zgl ,Xcpy,f ~I:UII "wt-tical vein" 
Sane tlxatilllrr as f511W. 
Assay Au 0.0G Ag 4.58 

0 0  vn;rusty,5-Ugl ,VLpy,lOXpy,f rcn, "vertical vein" 
Same lccatiim as #511%. 
Assay Au 0.03 Ag 2.58 Cu 2.4% Fb 6.5% 

Fel s i c  dyke;ni~n-prphy, g~y-brcrb~n a l terd ~a l l reek 
f rags,apy cubs .<3nni,Fe staining on f racs.Tcg of 
Nhi twa te r  Creek. 
Gwcteru Au (5 Ag 1.2 

2m chip fms t t e  north sbpe -raise w i n  zone, 
sbck~ork, minty F'y, Cpy, wry xh i s t~se ,  black 
chl or b i o t i b ,  2 X Fy in c ~ a l  l r ~ck ,  strongly 
calcarwus, Fe stain, longest vein qtr 1 cnl in ~ i d t h .  
Underground i s  Highland Surprise #in*. 
Assay A 0.03 Ag (0.2 
Ckck 0.WF 0.02 



l m  chip frcm s w t h  l ~ m j i n g  bay ~ 1 1 .  Hain qtx w in ,  Py, 
Cpy 1/2 X ,  chi, calc, py,in qtz vein. Hal It-ock-lawet-s 
creamy, cpy i n  q k  ~:m ly. Lfndergrcturd i n  Highiand 
Surprise Mine. 
Assay Au 0.Fib Ag 0.22 
C k c k  0.622 0.22 

I r e  chip frctc, u:~ath bay. Q tz .w in  3! cpy in bein, minor 
py.Altered bm l lrcck btith minor cremy a lbr.atirjn and 
frags in vn, rwCy py. 
Undergr~z~und i n  Highlartd Surprise i4ine. 
Asiay Ai 0.35.5 Ag 0.22 
C t ~ k  0.306 0.28 

GFd m g l e  up the r a i w  ladder in the 51:1uth bay, 
qtz w i n .  Plal lrcck strtsngly a l k r d ,  scale ct-eay a i t n  
cpy, st:tckk4srks r c ~ t  etain v e ~  n. 
lJndergrc~und i n  Highland Surprise Mine. 
Assay Au 0.MbAg 0.03 

High grade (?I f n m  nlain vein in  scuth bay. Wtz vein 
cpy-py apprclx XZ. Kinor a l t e r d  ~ a i  Irock, inilachite. 
Undergrnund i n  Highland Surpriw Mine. 
Assay Au 1.9t Ag 0.58 

Randm grab s a v  les f ron~ n w t h  crilsscut. (3t7 vein ~ i t h  
q D  s t c c k ~ v k  and brecc ia. A n k i t e  !.HI lrcck ~ i t h  74 
py. Cpy R py in q t z  wins.  Later qtz and q k  cal veins. 
Undergrc~und i n  Highland S r p r i s ~ .  Mine. 
Assay Au 0.022 kg 0.05 

Gtk w i n  in main d r i f t  h.i!f~.ray bit? p o t b t  eaterance. 
3 5 %  cpy in  b i d s .  Erarse grainwl d ior i te,  epditote 
a lteratil:~n, fps, calc wa I lrock a d j x w ' t  t o  vein, s i  I ic, 
dark chl on f r a c t u r s .  
Underground i n  Highland Surprise Mine. 
Assy  Au 0.911 Ag 0.40 
Ckck  0.877 0.37 

From crosscut a t  end of nlain d r i f t .  Grey p1:lrph s i  t i c  
fe lds dyke. F'y 12, trace c ~ ,  cafcarwus, ch l  and calc on 
fractures. 
Underground i n  Highland SL!rprise Nine. 
Assay Au 0.0G4Ag 0.02 

Dyke-vc~lc;win zone halfbay along d r i f t .  Grey dyke ~ h i t e  
s i l  i c  f ldspr  calc watrix,l% py, veining qtz rich, dark 
green black sheared stat l ~ d r , c a  Ic3wons,minor py, qD-ca I 
vein ing and ~ e a k  l y  banded creanly a lterati~:~n. 
Undergrciund i n  Highland Srrpr ise nine. 
Assay 0.024 Ag 0.02 



Soutkas t  btal 1 by sctuth raise. Grey q t z  w i n  ~i t h  ca 1 
py, trace cpy, pws ib  l e  q h  f i I i ing k x t u w .  
;trongly shear4 chl carb i i t e r d  !.tail rx:~ck, t h i n  py 
lamiree a long fl:~l iatil:~n and fractures, trace cpy. 
Undergrl:~und i n  Highland Surprise Mine. 
Assay Ai l  0 . W  Ag -<0.02 
Ckck 0.002 .::0.02 

South !.tall of north raise. #alIr~:~ck f r i ~ n r  fi1218, 
strf:lng l y  shezrd  c h i-cart a l tered !.M l l r~c~ck. 00-ca l 
14ith c r e a y  a l k r a t i u n  s ~ n s  of py r i r g ~ n a l  611 wwln, 
4x py. 
Undergr~:~und i n  Highland Surprise Mine. 
G~.:lcknl Au>10,W Ag5.3 
Asa y 0.376 

)?a l i mck tx~ s a ~ p  le  5133. Strcmgl y s h r e d ,  dark gr*n 
t o  black chl-carb a Its4 !.!a1 lrl:ck !.tith a niultitude o f  
qD-carb stcck~:~rks, crea~\y a lkrati~:m, %)inor fi l lding, 
TL d i s z m  py trace cpy. 
Underg~lund i n  Highland Surprise Mine. 
G ~ i ~ k n )  Au 24W Ag 1.2 

r ) k  w i n  q ~ t e r i a l  fr~:tnt near swple 5iZO. #hi& qtz 
vein 2% cpy, 4% py in stn~tngl y sheared qqtz carb altered 
Hal ! rock. Eremy a l te ra t i  on rlurgi rfi l t o  win.  
Underground i n  High land Surprise Mine. 
Assay Au 0.4F.5 Ag 0.37 

Ll:&:~r Eur&a area M AS. S h ~ r  z1:srie !.I i t h  q k  
;b:~ck~:~:trks. !Jk vein b r ~ c i a b d  ~ i t h  brt:li.rn aiterd 
~ z l  l rr:rck frags. Fe a I terat ion .,tin~:t- Mn. 
Ga:~chen\ AUTO AgO.7 

L~:$!!rr  ELL&^ C@i67. W c a r b  a i t w i t i c ~ r i  zcme r.fith 
skat-ed chl-cal  a l t e r 4  )MI l r lxk.  17: py. 
Gejck111 AU 55 Ag 0.3 

F'eter's trenches F'D-PT clainls. Calcite veins ~ i t h i n  
chl ,Fe-cart a ikrd andesite, minor ser,Fe stain, 
l  in^, vuggy, 1 X  d issm py adjacent t 2  vein. 
Ge3cknl Au -5 Ag 1.4 

Sale I ~ x ' n  as 51233, t r encks  a t  md of rcad. Strl:~ngly 
a l tered a n d s i k ,  Fe altwa-tiiltl, l i w ~ i t i c ,  clay, minl:rr 
q k  and q tz  cab veins. 
Gwchwn A . 5  491.4 

Same I l x ' n  as 51233. EItd point. S h r e d  str altered 
andesite, nlinor qtr-carb vein, wak cal ,sir ,trace py. 
G w c h  A u i 5  Ag0.4 



51236 Saw Icc 'n as abtx~e. Strcmgly altered skared a n d ~ i t e .  
Limt:lnit;. cm f r w t u r s  and f o l  iatil:~n, n ~ i r ~ t r  f i ne l y  dis; 

PY. 
Gmckni Au d Ag 0.6 

Trench on Il:~er road F7-FIS c l a i n ~ .  Strongly sheard 
andesite bHth cat, chl a l te ra t im,  l i n ~ ~ r r i t i c  fractures 
and f o l  i a t ~ i ~ n .  Gypsub. 
Ge:~ck;n Au :5 Ag 0.3 

Tt-?nch a t  Lg+5E - @xE.  'r ikred dark grey,n~:~n-p~:ivh 
d+el I i.:i n i.t i c  fracture, py, calczre:~~;, a 1tE.t-ed t o  
l ight  ye'] b> !.chite, wak ly  calcarii:~tis, ;il dyke. 
-", 
1,: diswrti py, chl is ngtrix, b i r l i n e  fracture; ~ i t h  
gl, and ti l i ck  ainerai !=?). Rare py bein, trace c y .  
G + : I c ~ ~ R ~  AU 5 Ag 0.3 

Saae 11:c'n as ib~:e.  Mid-dyke m ~ p l e .  San)e non-porph 
w i th  bleaching #:in fractures, clay albratit:~n, c l i sml  py 
on f ractut-es. 
G ~ ~ c ~ I I  AU d Ag 0.3 

Sa:)e It:cc'n 3s abl:we. Sircrilarily a fb red  dnd fractc: 
dike. 72 py, chl, trace cp; on fractures. 
GPSC tern C,U .:5 Ag 0.3 

%i!~:l cat t rench,  e l w  1850. Vugcj-y q tz  win 
cro;scutt~ng altered a n d e ~ t e .  Open v i c e  10 f i  f l ing, 
radiat ing f rob  wail rcck frags. 
Le:lc'wm Au d Ag 0.1 

 sol^ cj,t t r s c h .  &z-cat-b a l t e rp i  a r~dz i t e .  Li;i;t 
bmtn  quartz breccia, cal  MI 1ri:ck i t - ~ g j ,  sheat-~d 
andesite, t race pq, gl, qh .  
GEIC knr Au 150 Ag 1.4 

Q t z  vi~; gy,c:I.5% diss py,!J(ly ca!c,lt b r  altered bra1 i- 
rock frag;. Occurs i n  F rca rb  altered a n d ~ i k  adjacent 
f e l s i c  dyke. 219h cm east r idge over Lyle L a k ~ .  
Gwckern AU 425 Ag (0.1 

Qtz vn; gy,iwtr py, I inm i t i c ,  i n  Fe-carb alterEd andesite 
S a n ~  lwaticrn as A1244 except a t  27Fab. 
Gmckm Au 5 Ag 0.1 

fJtz s t x k w r k s ;  tr py, ~ k l y  calc,str l iwn i te , in  clay 
and F r  a l tered andsites. Top o f  r i d 9  a t  227h t:, east 
owr lock ing Ly le  Lakes. 
G~3ckm Au 33 Ag 0.1 

Altered a n d s i b ?  It y,Z py,qtz micrcwns.Float % n ~ l e  
f mm sma 1 1 cirque NW crf Euwka Cirque a long I44 ~a l 1 a t  
Z3%. 

G K I C ~ I  AuC5 Ag0.1 



51211.: Altered a n d g i k ?  It br,ldcly s i  I,% w,@z ~ l icvwns,~~nr  
calc along fracs. Sake lccation as fi1246 except 2% 
dmnhi I I k Lyle Lakes. 
Gmckrn Au tO Ag 0.5 

51249 QIz wf; tr w,in Fe-carb altered a n d s i b s  ~ i t h  up k 
2X py.k~ssible NU extension of "f tat" te t rahdr i te  
vn 1OCmm to mu# abue Lyle Cr& #51!IEO). 
G B ~ C ~  AU <:5 Ag <:0.1 

512% Chl shear z1:tne; in q b z a r b  rcrte, Xl-3  cm wide,rusti, 
qtz vn with d iss py and cpy. Lyle Lakes L950E1/14+5CE 
Gmcknt Au 1200 Ag 16.0 
Ckck 0.046 0.3 

51251 Q k - c a ~ a l ~ r d z ~ : ~ n e ; n ~ n r q k v n s , d i s s p y , t a n a l b i t -  
ization,pos shaly chips,in sheared andesik. Lyle Lakes 
at  2?4h 
Ge:~ckm Au Em Ag 3.1 

512Z Wtz-carb altered zone; 1-YZpy,ps s b  ly chips, in skared 
andesitz. Lyle Lake t o  E w & ~  cirque area. 
G W I C ~ M  AU 160 Ag 1.3 

512:s W-carb a l terx i  ZOW; steared a n d ~ i t e ,  qtz vein ing,l% 
diss py in kial lrcck and qtz vns,pos creamy a1teratil:ln 
a t  w i n  niargins. S a ~ e  lljcation as #5!252. 

f\ G W I C ~ ~  AU 40 Ag 0.4 
ii 

512% Qk-carba lk~rdzor !e ;  I t b r - g j , r u s k ~ , ~ ~ n r q t z w ~  !i i th 
py. Lyle Lake ridge. 
Ge:~lctr;.n~ Au 45 Ag 0.2 

512% Biz-carb d l  kt-4 rl:~ne; q tz  vns up b:~ 3cw,bl k a ltered 
~ a l  I rc~ck,lX py,ceay a ItE.rati~:~n n~rg ina i  ~ i t h  FrZ! py. 
Snlal l draw front Lyle Lake r i d p  nn east side a t  23Ftn. 
G K I C ~ ~ I  AU 10 Ag 0.3 

512% Si )-cat% b r ~ c  id;ru*q,pale b r  s i  I ~ a l  irrck irags,3% 
py diss and arc~ard frag;. Lyle Lake ridg;. east 1:lf lakes 
around comer in cirque at 2230m. 
b:lchEm Au 260 Ag 0.6 

512V Om vein; galena and ye th i t r .  Float of upper Eur&a 
mineralization i n  cirque Ng of Eurda. 
Assay Au 0.021 Ag 34.02 Cu 0.03% Pb 31.192 Zn 25.m 

512% O r e  win;  IarsinaW sulphides of galma,sph,py. Float 
c~f Eureka ;u incra l i zat ion as abow A1257. 
Assay Au 0.012 Ag 0.46 Cu (O.OS2 Pb 0.40% Zn 0.4% 

51259 Omvein; qtr,sideritrr,galrna.Floatof uppcrEurEka 
as above. 
Assay Au 0.002 Ag l.W Cu (0.01% Pb 1.59% Zn 2.62 



Qtz m; 21) m,rusCq,1% cpy bl&s,l;lgy cubes Gm), i n  
qtz-carb a l k r d  zc~w. Upper Lyle Lake ridge u f  
Cpy s~~IQ~P 

G ~ x h w n  Au 3 0  Ag 7.6 

S k a r d  Andsite; blk-gn,qCiarb vrrs ~ i t h  large py 
cubes,creasy a l te ra t ion  adjacent vn,h staining. 
Salur Iccation sn above #51260. 
G~:tch?m AU 620 Ag 6.8 

Si I-cart b t - ~ c i a g t a n  to rusty br,si I wa llrcck frags i n  
carb mk,diss py and r i m i n g  frags.F'l:is ad it a t  Upper 
Lyle Lakes along r idge t o  east a t  ZFOm. 
Gwchern Au 3 0  Ag 0.6 

Si  I-carb brEccia; -a& as a b o ~  mineral i rat ion and 

Wtz vn; high grade,>% diss blebby cpy. &Id Quartz 
(@I ad i t  122'kiniuUI f u r  b?lu  KIN L21+00tV5+2Z, a t  
45 f x~t mark. 
Assay Au '3.Y20 Ag 2-55 

High grade qua rk  vein ~K IR \  tk Gold Uuark ad i t  a t  the 
45 flxt nlark, 3 ft. w3t. 2% cpy. 
A5say Au 1.132 Ag 7.65 

4D:w chip frm tk G3ld Qaartz adit. Main q t z  w i n  
Same Icca l as ibcwe. 
Assay AuO.GO Ag4.23 

G~:tld Q u a r k  adit.  40ca chip vert ical. High grade nuin 
vein. 
Assay Au0.30 Ag2.40 

Gold ouartz ad it. East side ~ a l  1 reek #l. Qtz-carb 
vein a t  back. Mite q k  w i n  ~ i t h  1X py. Dark green 
f ine 3rd ined and. ~ i t h  py a l ~ n g  vein margins. 
G m k m  Au 10% Ag 3.3 

b/tz w i n  in  carb row a t  back b e t  side #2. M h i k  blue 
f i n r  gra i n d  fractured q k  vein wi th 1 in) c~n fracs,no 
v i s i b l e  sulphide. 
G ~ ~ t c k m  Au E.0 Ag 4.3 

Wall r i l k  east side 3/4 to bad. Dark gmen anddesik 
r.tith lcm q tz  cat% wins.  Trace F\j. 
G e ~ r b  Au 3400 Ag 13.0 

W t  side 3/4 b b a d  q b  carb zc~ne 40cni quick chip. 
Rusty brom carb altered andesib, creamy dolomite and 
mi lky Hhite q t r  win, nu sulphidK 
k 3 c k m  Au \u Ag 20 



51272 Trench L21N / 7E. 31 quicK chip along trench. E:rcm 
carb al tered g m  \*>IC, )gal irrd and l a r y  1 + m white 
qua rk  vein, vuggj,lin~:~nitic, trace py. 
k c k m  Au150 Ag1.1 

P i t  4 q h i l  l t o  t# alc~ng s k a r  and qtz cat% zone. [Lark 
gEen and. tlal I r lxk ,  b ,  ru*, black carb 
a l te ra t ion  zrrne t t i th py IX, grey dl:~lcn,ite trhite calcite. 
f'kxkn) Au 5%) Ag 5.1 

Gold Quartz r idge ti 1:lf LEN el. 24%. P i t  on 2s qD 
vein. l n \  quick chip. Rusty vugyj qtz veln d m  py 1% 
trace y. R~st), brc*m carb altered andesi te t& i I reek. 
pz stlxktmrk, py narginal t o  q tz  w i n  and dm) i n  wal 1 
rl:ck TA. 
G I X I C ~ )  Au T30 Aq 3.7 

2 h  &:emhi1 I ,  el. 24%, Early chl qtz breccia, dark 
green chi  nstr ix ,  s i  I ~ i l  lrcck frags cut by la ter  qtz 
vein, 1 - 2 d m  py i n  chl. 
G I X I C ~ )  AU 1% Ag 1.0 

Same 11:c'n as 3bl:we. F:usty brl:~n trhite qtz vein, 1% dsni 
gn, 30mm quick chip. 
Ge:~cI~rn Au 3503 kg 3 

W, - 5 10h tokfartjs mN el. 2455n\, 15-Xat qtz vein 
wi th in 4n) qtz carb altered and. Rusty bnrn !.thite q t r  
vein, biehby cpy, gn 1-27. 
Assdy Au 0.042 Ag 0.4? 

5Cm; $,& ,:ti C%.. 5rht  bride q k  carb zslne el. 243. 
Rusty brwm :.thite vuggy qtz vein, sulphide knob  py,gn 
l cn~  cubic py. 3-5 X py. 2-22 gn. 
Assay Au 0.026 Ag 1.26 

Swe I x ' n  as ablwe. 1m r ~ t y  ~ h i t e  qk w i n  dsm gn 
py, both 1-Z, trace cpy. 
Assay Au 0.049 Ag 0.49 

R idge 25 ru ~ e s t  of L'%. Same i cc 'n i s  .&GE:74@. 3) 
chip. Rusty t jh i te q tz  vein 5-7X sulphide, YL gn, 2% cpy 
trace ma I. THO types of py. L a r y  In lent cubic py i n  
!.(dl 11-:~ck n ~ r g i n a l  tr~ w i n  and w y  f i ne  py nlixed ! i i th 
other sulph ides. 
Assay Au O.Eb Ag 0.52 

Wffi/Z/? el. 2Z4 ,  4km chip. Rusty ~ h i t e  brctm qtz 
w in ,  m r e  nnssiw, vuggy and b l d b y  suiphidw, 1-2 gn 
1% cpy, 35% py. THO t y p ~ .  py, wry f ine  ~ i t h  other 
sulphides and cubes b 1 cm. 
Assay k 0.176 Ag 1.14 



l(ku g r i d  $=st of 51274. %@1/3. Rusty brain bthite 
qk win,  vuggy bc~itrnrk af ter  py, t l&by  gr~ 57%. 
Assay Au 0.052 Ag 1.04 

I?GG/21/4 el. ZXXU, Rusty klhite q k  w i n  and briwn carb 
altered wal l  r w k  and box~ork texture af ter  py t l3 1 CM 

cubes. Erld~by and -air6 of gn 101. 
Assay Au 0.140 Ag 2-30 

EGiafi el. 240Ckh, P i t  san'ple n ~ s s i w  sulphide exten. 
I:I~ 512W. 7% py C~$K b3 ~ R M \ ,  10 % bIGbby gll. 

Assay hi 0.433 Ag 5.33 

Sane I i c ' n  as 51FA. Cryptml. qtz ~ i t h  d m  py and 
blebs g~ and cpy. Abundant su lph ids  ~ a r g i n a  I tcl 
vein. White b I l;e qtz, S i W  vuggy t ~ x t u r e  cut by 
rusw klhit;. XI. qtz ~ i t h  sulphide, vug f i l l  ca l c i t e  
Py 3%, gn 5'/, cpy 1R %. 
Assay Au 0.34 Ag 3.19 

UEG/21/6 b q tz  carb zone 2%) i t s t  of L 3 t V l E .  
Massive py kn~:tts in  highly carb altered ).!a/ I rc~ck. 
Knots cctnlpowd large cub6 t o  1 cw py, f ine I y dsm py 
i n  altered MI l r l~ck  1520%. 
Assay Fiu 0 . Z  Ag 2.52 

%/a17 Sam Icc'n as abi~w. Rusty brl:tm ~ h i t e  qtz 
vein w i th  py cub= k 1 cm and blebby gn, py knots 
3-10X py, 7X gn. 
Assay Au0.254 Ag2.M 

NFS/a/l. Upper sh:tuider of btt E:re~min appor: L lghi / lZ 
Rusty bro).m sthitit q t r  vein, c l ;bs  py t : t  1 in). 25% py, 
trace gn. 
GE.:IC~I A 5 Ag >5PJ 
Assay 1.37 

Saw lcca l as &I:*. F! t I k x  type vein s ider i te  qtz 
w in ,  q k  xis. ~ C I  2 cru, trace cpy, gn, py 
G@:tckm Au 230 Ag 25 

Saw I r~c 'n  as abcw. F i t ,  rusty b r c ~ n  !.lhi!x q k  vein 
~ i t h  carb a I t e d  wai lrock, stringer q tz  ~ i t h  py in 
margin, d m  and blebby cpy, trace null nlain w i n  py 
d s ~ ~  cub5  to 2 mi, 1% cpy, 2% py. 
Assay Au 0.062 Ag 0.46 

!hie Il:c8n as abwe. IStr carb w in ing  ~ i t h  cal. and 
dot., d s ~  py,cpy 1% . 
Gmckm Au ?A Ag 4.3 

Sarue I r x ' n  as abiw. Eri~brn grey altered c k r t  cu t  by 
qtz alb. al lxration. Dtz vein ~ i t h  d% py, trace MI. 
and 1/2X cpy. 
W c h  k 1 7 0  Ag1.8 



51293 Saw I ~ : c ' n -3s&m~ .  El:~npwph. dyke.Rusty brirdn 
black b~athering, tlhite m t r i x  with dsal 1 irn. qtz vnlets 
Inn to lcm. Sulphide fracture f i l I ings. i% dgd py 
cubs  to awl. 
& 3 c h  A u d  Ag0.4 

51294 Sale Irx 'n as above. Mhite q k  w i n  dsnl py, gn. Trace 
cpy, vuggy, q t z  XIS. b~ 3 CM, py c l h ~  tj Famt, late 
i n f i l l  carb., 1-Z! krbl sulphide. 
Assay Au 0.078 Ag 0.64 

512% Sale Icc 'n as abcwe. Rusty brwn q t r  carb z~:~ne, f inel y 
diss py in  MI l r ick XX, $r: veins kt 4 cni cl:~rttaining 
cubes w t:~ 2 nw, 45X, blebby diss cpy 1%. 
Assay Au 0.03.3 Ag 0.19 

51296 Sac Io'n as abow. Light brl:ltrn a l b red  bal 1 r1:llck frtm 
qtz x~ne.Stl:ckv:~rk q k  w in le ts  trll 2-3 ml, dis; blebby 
cpy 1%. Late carb vug f i l I. 
Assay Au 0.006 Ag 0.03 

51297 San~e I l : c ' nasab~sve .E : r t xnq t r ca rba i t e rdw lc . ,W 
vein lets t 3  2 cni, f inr ly  diss py odrginal t o  win,  ZOZ 
f ine py in  bfallrcck. 
G&:tcknl Au 160 Ag 1.1 

C 512% P i t  2511 grid north of W2+ElE. Rusty briltm 1 inb:initic 
q k  carb a1teratil:ln rljrfe. Sbjjdtriork qtzve~ning, f ine 
py d;m in ~ a l l r ~ x k s  and r:iargiml t o  qtz wins. Qt= 
veins cortta in b!&by cpy arid cubic py t o  2 cni. cpy P. py 
bcith 1-2 %. 
Assay Au 0.W6 Ag 0.3 

51299 Same Icc'n as ab~:we. Rusty braw and creay a i t e r d  
bcal Irrd with qk str:,cktl~:ffks and q k  cart veinlets. 
[.issand fracture f i l l  py, cpyand f inely d i w p y  in 
wal l nck  la, cubic py t r ~  2 nin, in q k  veins, py 12, 
c w  1-x. 
Assay Au 0.68 Ag 0.09 

51300 Saw Icc'nasabwe. Rustybrccmqtzveinrdcarb 
altered wal lrock. Massive py with i n b r y i ~ t h  cpy, 
trace iw I .R gn., 10 % cpy, 20ii W. 
Assay Au 0..56? Ag 5.74 

51301 D H 2 7 E & l n ~ c h i p s a n t p l e f r r m G o l d b ) u a r t z p w t a i  a t  
2070 m a t  133' f c r  & M frrm L21N-6-ZE. ljtr stockw~x-ks 
in iron carb a lterd and., minor py, Wb qtz veins rare 

=w- 
Ge~chem Au 12W Ag 7.7 

51"a D M 8 7 f f i 6 9 l m c h i p s a e  1l:c'nasabw.Qtz 
5 . b ~ ~ -  k w k s  as a b r ~  except less then 5M veins. 
Ger~chern CluZ30 Ag1.5 



51302 DM 37 Fdi 70 1% gr id  north of 5135. &Hz w i n  40 cm 1X 
py, x l s  less than Ikmr i n  f e  car% alteration ane. 
Gexhern Au-AX) Ag6.4 

51304 DM 87 N; 7l  35 UI a t  46' frmt L Q t l l W € .  1.2 m chip 
sample. Fels ic dyke, porph, nlinor qtz veins, 1-2 py 
Gwchan Au 50 Ag 1.2 Cu 

51305 DM 87 FJ; 72 saw loc'n as abl:~ve. 0 .4~  chip simple. 
Qk w i n  strongly fractured ru;ty, F;r. py, 1/2 1! cpy. 
Assay AuO.lF4 Ag1.3  Cu0.OZ 

CIM 27 6s 73 sane loc'n as abclie. l n i  chip sanpie. FE. 
altered volc.,l5% qtz veins, % py nlinl:tr cpy. 
Assay Au 0.240 Ag 2.09 Cu 0.03% 

Dkl 87 6G 74 2,Fm a t  100' frw E3- 10t4.F. 1.h chip 
sample. Fe c3TG a1tE.t-d and. dark b r r i ~ n  FA qtr veins 
nlinor py. 
G K I C ~ ~ I  AU 640 Ag 6.7 

DM $7 FJ; 75 sane loc'n as abow. Qtz stcck~orks Fe 
carb a l t e r d  ard., WL qtz veins, 1): py. 
Ga:tckm Au 460 Ag 4.0 

DM 87 KG 76, 10 n) a t  150' from L251$-10+X. (jtz w i n  
grey sugary texture, 1 X  py, 20 cnl k~ide in and.. 
Ga3cknl Au 5W Ag 13.0 

DM 87 FSj ES Gold Quartz upper cirque, ~%?cI el. Fe carb 
aiteratit:la in  and., q t r  w ins ,  4X py. 
Gwcke~) AU 50 Ag 0.5 

DM 87 f$ 84, a t  293 ' f risn; arsenlj shcb~ in g Ctn 
base1 ine OW. Di~:lrite, strongly altered b ~ i  t h  1 ight 
green(sau==?) and dark gwst  ch!, nrinclr py ard ca I, pass 
d a  arwno. 
Gwckm Au 33 Rg 0.6 As 6 

Pluto adit,  q t z  carb, s ider i te  w i n ,  b l d b y  cpy, l i m .  
sheared. 
Assay Ru 0.030 Ag 1.41 

P lu to  adit,  l u ~ w  shaft. Ibex type vein. gtz carb 
s ide r i t e  w i n ,  massive gn pods. 
Assay Ru0.002 AgW.47 

Plu to  adit, IL-r shaft. Altered and f u l d d  w l l r u c k  
~ i t h  1 am searas of gn. dstl py along qkccie iaminati13ns. 
Assay Au 0.002 Rg 2.79 



F l a t  w in ,  K herman LeftlltFOE. Ru5Cj A i k  qt-z w i n  
i n  10 carb altered zone. Trend 50 dip 25 EM. Sane 
d m  py,cpy in  w i n  brrccia. 
Gmk Clu 200 Ag 1.2 

Ridge be0rs-n K h i h o b r  and Lyle, L O t 0 W 7 5  N. Rusty 
q k  vein cu t t ing  skared w~lc., 2w bands f i n e  grained 
arsenopy, minor py, 10X arwn1:py. 
Assay Au l.f& Ag 0.24 

Lyle grid, L5+FOS13+513E. Tetra and aspy win.  White 
q k  w i n  20 CM, blebs tetra. and arsmo.. 
Assay Au 0.002 Ag 0.49 

bft. Bennan el. 2740 SE shculder of peak. Rusty brobm 
qtz w in ,  b lebty gn, vuggj boxlsclrk a f te r  py. 
Assay Au 0.160 Ag 0.62 

Lyle gr id  L 8mS MiE. Rusty q tz  carb a1 t e r d  and. 
Veinlets py, cpy, cubic py t o  1 cr~l in  q k  vein, f ine 
d m  py marginal t,:~ w i n  and d m  in  ~ a l  lrgjdc frags. 
10% py, 32 cpy, creamy dc~l.. 
Assay Au 0.002 Ag 0.31 

F' lutr~ strjning, f e l s i c  dyke. W4 chl 'zd hl:lrnblend, 
n e d l e s  to 1/2 cni. Hbd alterEd t o  f i n e  f e l t d  black 
g r e n  chi, dsn cpy, tb-ace py, f eldrgar lathes tn l cn~  
scntebthdt porph. F i re r  grained nnrgins. 
Gejckm Au <:5 Ag 0.1 N i  16 

Ardesik; s t r  a l k r d ,  perdasive I ibjilik, 26% q9k niicro 
-vns, lXpy, mnr calc, ttk vuggy kxture.  Chip sample 
7Ccn1. "Old EurEka Skb~ing" in  snal l cirque abjjw Lyle 
Creek a t  2140~). Original sanlp ie f5117P. btith Au >.10,000 

ppb - 
Assay Au 0.039 Ag .<0.2 

Felsic dyke; It brotm tcr gray, f ldsp pljrphy, 1-2 q D  
x l s  s i  I, 1% diss py, Fe shin ing,  dr fractured. Saw 
Iccati~sn as $51526. Chip sample 1.h. 
Assay Au .(0.002 Ag -<0.02 

Felsic dyke; sanw dwct- ipt i~ jn and liscati~sn as El321. 
Chip sanlple 1.h. 
Assay Au <0.002 Ag 0.07 

5133  M e s i t e ;  s t r  a lkrEd, It grey k~ brwn  pwvas ive 
a l te ra t ion  w i th  Fe-carb IN, Zqtz micrwns, 1-24 py 
~ i t h  gray zones, s t r  fol. Chip sample O.?h. Sale 
Itscatiljn as $51326. 
Assay Au 0.012 Ag 0.04 



51330 Felsic dyke; very it gray, & l y  porphj, s i l ,  4Xpy,Z! 
qtz nlicrms, Fe staining. 1W to M of 8 1 2 6  and 
4an abrwe col lap& adi t  below %la M i t  (old Eureka). 
Gw~hwa Au 15 Ag 0.7 

Andsite; s t r  a l terd,  blch It gray to It gren, mnr 
q k  nlicrovns, 2% diss py. 9 % ~  location as f51330. 
G m c M  Au .:5 Ag 0.3 

Fe -cat% mne; ainr qtz micmvns ~i t h  it brf:~i.~n Fe 
altrratic~n, dk b m ~ n  r l s ~ 4 k r e ,  s t r  calc. EM ridge 
abl-we Ibex a t  23% in andsites. Chip sanple O.&. 
Gmckm Au 5 Ag 3.9 

Frcarb zone; rsult calc vns t!ith mnr q k ,  RKKI Fe and 
carb alteration of MI l r ~ k ,  in andrsits. W ridge 
abcwe Ibex Lb+Wb+69. Chip sample 1.5. 
Ge3chm Au 15 Ag 0.4 

Frcarb zone; It brcm, s t r  1 imcmik, 101 qtz nlicrovns. 
Ibex adi t  a t  010' Azimuth fn:m L4+OCN/9+25E. 
Chip sanlple 45an. 
Ge~chEm Au 120 Ag 0.3 

Qk vn; r ~ t y ,  mnr py, tr gl, nlnr wg5. Sale I lxatic~n 
3s 151336. Chip sample 4031. 
G w r h  Au 15 Ag 0.8 

Felsic dyke; wry It gray, apbni t ic  t o  ~ k l y  porphy, 
s i  1, 3X py, 5% q k  wicrovns, I.& ly  s h ~ r d .  Same 
I ~ a t i s ~ n  as fi1335. 
Gt55ckn1 Au 10 Ag 0.2 

Fefsic dyke; porphy, rusty, q k  vns, 1% py. :Om NE 
extensic~n of fe ls ic  d#e in P;1327. Chip sample 1.h. 
Assay Au<0.002Ag<0.03 

Felsic dyke; same lccation and description as 451339. 
Assay Au .<0.002 Ag (0.02 

Felsic dyke; porphy, rusty, 14 W ,  q k  vns. Sam 
locatio as A1339 cxcq t  -m wt in gully. 
Assay Au<O.002Ag<0.02 

Felsic dyke; w w  description and I~xa t ion  as $51339 
except b i l k  junction. 
Assay Au (0.002 Ag (10.2 

Qtz vn; rusty, py and gl and cpy, adjacent fe ls ic  d#e. 
Ibex ad i t  a t  010' kiruuth fo r  frcm L4tOWP29. 
Assay Au0.010 Ag1.24 



51345 b)tz vn; creanly b m  carb wi th b h t  qtr, gl, py, sph, 
rusty p y r i t i c  ch lo r i t i c  carb a lb rEd ~ l l l r ~ k .  
Eureka Cirque Lake. 
Assay Au (0.002 Ag 0.16 

a346 b)tr-carti mne; with foldEd rusty qtz vn ccmtaining py 
g l  and cpy. S i f i i l i a r  tn G3ld Quartz veins. EurAa 
Cirque Lake. 
Assay Au 0.011 Ag 0.62 

3347 Qtz vn; rusty ttht, ~ i t h  gl and py. SiNi l i a r  b3 Gclld 
Quartz veins. Eureka Cirque Lake. 
Assay Au cc0.002 Ag 0.03 

9343 Qtz-dol-caic vn; shedred, gl, cw, py. Rusty qk-carb 
altered andcsitz bra1 lmck. Eureka Cirque Lake. 
Assay Au <:0.:0.002 Ag 0.14 

51349 Qtz-cat% xne; 4:! d iss py, qtrcreanly do1 a l b r a t  ion, 
dk chl shear plares, dk chl a n d ~ i t e  MI lrs:lck. 
Eureka C i  r q w  Lake. 
Assay , Au 0.002 Ag 0.03 

513% Sider i te vns; with gl, sph, cpy, and py, cccurring in 
sh j  l cs tof M i  l f t:rd Gmup. RIXS i te r  C r ~ k  Ad i t. 
Assay Au O.,W Ag 16.13 

3351 Q!z-cah #a; i n  f e l s i c  d$r, Z d i s s  py, q t r  creamy d ~ i ,  
dk chl andesi t e  ~EI I I r x k .  Rtztssiter Cw& t rawrsr .  
Assay Ail 0.032 Ag 0.2 

513Q Andesik, black chlori te, 32 diss py. Saolr Iccati13n as 
f51351. 
Assay Au .:5>.G02 Ag 0.2 

513:s Wz vn; rusty, py, gl, sph, i n  porphy fe l s i c  dyke. 
EL OtOO/~i, i n  d r a ~  t:wr Whitwater Fault. 
Asuy Au 0.002 Ag 8.43 

513% IJtz WI; s a r i  It:cati~:m and k c r i p t i o n  as filTd, except 
a l w  ~ i t h  CW. 
Assay Au (:0.002 Ag 0.33 



YHITEYATER, 

Sample I 0  

W A G  RATIO BY VEIN TYPE / YHITEUATER, 

TYPE Sarple ID  

W A G  RATIO BY VEIN TYPE 
I 

YHITEUATER, W A G  RATIO BY VEIN TYPE 

TYPE Sa-mple ID  Au 
O U T  
0.030 
0.002 
0.002 
0.028 
1.565 
0.002 
0.01 0 
0.002 
0.002 
0.160 
0.002 
0.009 
0.002 
0.012 
0.014 
0.01 0 
0.002 
0.011 
0.002 
0.002 
0.002 
0.208 
0.002 
0.002 
0.002 
0.002 





APPENDIX I 1  

GEOPHYSICS 

A )  Whitewater - VLF Data - Mag Data 

B) L y l e  - VLF Data - Mag Data 
- I P  Data 

C)  Report by Gerry Thornton 





X(Eas:i YiMarth) Tot  F. X!iasti Y!k5;:h) T G ~  i .  XiEast) Yiliorth! Tot i .  

-'17' 0 
i J. .  

-262 .5  
- .  250. 0 
-227.5 

- - --:-IF 
i ~ d i  0 

-2;2.5 
-200 .0  
-187.5 

-g: 9 5 
IL. 

-800.0 
-787.5 



XiEast )  YiNor:h) Tot F. X ( i a s t j  Y!Horthj Tot i. X!East) Y(North1 Tot F. 

-337.5 
-<,.-,C. i. 

d i d .  U 
-. ~ i 2 . 5  
-300, g 



X(East) Y(North1 Tot F. X(East) Y(North1 Tot F. X(East) Y(North1 Tot F. 



Tot  F. Tot  F. Tot  F. 



X(East)  Y(North1 Tot  f. X (East 

-662.5 
-650.0 
-637.5 
-625.0 
-612.5 
-600.0 
-587.5 
-575.0 
-562.5 
-550.0 
-537.5 
-525.0 
-512.5 
-500.0 
-407.5 
-475.0 
-462.5 
-450.0 
-437.5 
-425.0 
-412.5 
-400.0 
-387.5 
-375.0 
-362.5 
-350.0 
-337.5 
-325.0 
-312.5 
-275.0 
-262.5 
-250.0 
-237.5 
-225.0 
-212.5 
-200.0 
-107.5 
-175.0 
-162.5 
-150.0 
-137.5 
-125.0 
-112.5 
-100.0 

-87.5 
-75.0 
-62.5 
-50.0 
-37.5 
-25.0 
-12.5 

O.? 
12.5 
25.0 
37.5 
50.0 
62.5 
75.0 
87.5 

100.0 
112.5 
125.0 
137.5 
150.0 
162.5 
175.0 
187.5 
200.0 
212.5 
225.0 
237.5 
250.0 
262.5 
275.0 
287.5 
300.0 

' (North) 

1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300,O 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 

Tot F. 

8031.3 
0041.3 
8053.0 
0050.0 
8064.5 
0075.1 
8004.3 
0114.9 
0111.3 
8111.7 
0122.0 
0131.2 
0149.2 
0185.1 
8199.4 
8251.4 
0291.4 
8574.7 
9730.0 
0610.7 
7789.5 
7026.1 
8066.8 
8161.4 
0218.5 
8328.1 
0377.3 
8214.1 
0179.8 
0185.6 
8104.2 
5967.9 
3435.4 
8630.8 
9108, i 

13860.5 
8737.8 

11277.2 
5453.9 
4366.8 
4305.7 
5393.6 
6694.4 

11153.2 
5733.7 
5967.5 
7477.1 

10020.0 
6934.1 
7032.0 

12301.2 
6883.9 
7004.8 
7221.2 
7212.2 
7296.0 
7300.1 
7299.1 
7255.5 
7232.2 
7189.5 
7164.1 
7171.8 
7204.4 
7242.2 
7272.9 
7299.0 
7310.5 
7337.4 
7360.5 
7377.8 
7392.7 
7411.8 
7409.2 
7399.3 
7424.7 

(East)  

312.5 
325.0 
337.5 
350.0 
362.5 
375.0 
387.5 
400.0 
412.5 
425.0 
437.5 
450.0 
462.5 
475.0 
407.5 
500.0 
512.5 
525.0 
537.5 
550.0 
562.5 
575.0 
587.5 
600.0 
612.5 
625.0 
637.5 
650.0 
662.5 
675.0 
687.5 
700.0 
712.5 
725.0 
737.5 
750.0 
762.5 
775.0 
787.5 
000.0 
012.5 
825.0 
837.5 
050.0 
862.5 
875.0 
807.5 
900.0 
912.5 
925.0 
937.5 
950.0 
962.5 
975.0 
987.5 

1000.0 
-1009.0 
-1000.0 
-987.5 
-975.0 
-962.5 
-950.0 
-937.5 
-925.0 
-912.5 
-900.0 
-007.5 
-875.0 
-062.5 
-850.0 
-037.5 
-825.0 
-812.5 
-800.0 
-707.5 
-775.0 

(North)  

1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1300.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 
1400.0 

Tot F. 



X(East1 Y(North1 Tot  F. X(East1 Y(tiorth1 Tot i. Tot F. 



X(East1 Y(North1 Tot F. X(East) YtNorth) Tot F. ](East) Y(North1 Tot F. 

0.0 
12.5 
25.0 
37.5 
so. 0 
62.5 
75.0 
87.5 



Tot f. North) Tot F. Tot F. 



Tot F. %(East) Y(Northj Tot F. X(East1 Y(North1 Tot F. 



X(East)Y(North)  Tot f .  X(East) Y(North) Tot f .  X(East1 Y(North) Tot F. 



-- - - -- 
-- 

X(East! !(North) Tot  F. X(Eas!) Y(Morth1 Tot F. X(East1 Y(North1 Tot F. 



X(East1 Y(North1 Tot F. Tot F. X(Eastl Y(North1 Tot f. 



(North) In Ph Ruad X(East) Y(North1 In Ph Ruad Ruad 



X(East) Y(North1 In Ph Ruad X( iast )  Y(Nor:h) I n  Ph Quad X ( i a s t j  Y(North) I n  Ph Ruad 



X(East i  Y(North)  !a Ph Quad X ( i a s t )  Y(North) I n  Ph Quad % ( E a s t )  Y(North)  In Ph Quad 



- -- 

(North! 

!100.0 
1100.0 
1100.0 
1100.0 
1100.0 
1100.0 
:100.0 
1100.0 
:100.0 
1100.0 
ll00.0 
1100.0 
1100.0 
1100.0 
1100.0 
1100.0 
1!00,0 
1100.0 
1100.0 
1100.(1 
1100.0 
!10O.C 
1100.~! 
l i00.0 
i100.0 
1100.0 
1100.0 
ilOC.0 
1:.00.0 
1iijo.o 
1100.i1 
: 100.0 
1100.0 
1 I(!<!. (I 
!100.0 
::0(l.O 
l:gn,ij 
!10i~.O 
110f!.O 
1!O0.0 
1100.0 
110('.0 
!:00.0 
ilOO.O 
!1i10,0 
1100,<1 
!1i1ij,o 
;100.0 
!!00.0 
:;50.0 
!!00.il 
11G'o.o 
~ 1 0 ~ ~ , ~ ~  
1100.0 
1100.0 
ii00.0 
1100.0 
!!OO.Q 
1100.0 
1:oo.o 
!100.0 
1100.0 
1100.0 
:100.0 
1:oo.o 
1100.0 
1100.0 
l!OG.O 
1100.0 
!!?C.S 
1100.0 
1160.0 
1100.0 
1100.0 
1100.0 
1100.0 

X (East) 

-537.5 
-525.0 
-512.5 
-500.0 
-487.5 
-475.0 
-462.5 
-450.0 
-437.5 
-425.0 
-412.5 
-400.0 
-387.5 
-375.0 
-362.5 
-350.0 
-337.5 
-325. 0 
-250.0 
-237.5 
-2.75 Q 

L .  

-212.5 
-200.0 
-197.5 
-i75.0 
-162.5 
-!50.0 
-137.5 - 1'C, 0 

L J 

-112.5 
-100.0 
-87.5 
-75.0 
-6:'. 5 
-2i1. I:r 
-37.5 

-1000.0 
-597.5 
-475.0 
-362.5 
-350.0 
-437.5 
-925.0 
-912.5 
-900.0 
-867.5 
-975.0 
-862.5 
-950.0 
-837.5 
-825.0 
-8!2.5 
-800.0 
-787.5 
-775.0 
-762.5 
-750.0 
-737.5 
-725.0 
-7!2.5 
-700.0 
-687.5 
-675.0 
-662.5 
-650.0 
-637.5 
-625.0 
-612.5 
-600.0 
-507.5 
-575.0 
-562.5 
-550.0 
-537.5 
-525.0 
-512.5 

i n  Ph Quad X(East I n  Ph Quad 
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X(ias t1  Y(North) I n  Ph Quad Quad 



X(East i  Y iNor th )  I n  P h  Quad X(East) Y(North1 I n  Ph Quad 



X(East1 Y(Nor:hj In Ph Guac X(Ea;:i Y!Nor:h:l In Ph h a d  X(Ea;t) Y(North) In Ph Quad 



%(East)  Y(North)  I n  Ph Quad %(East?  YINorth) I n  Ph Ruad X(iast) YiNor th j  I n  Ph Quad 



X(East i  Y(North1 in Ph h a d  X(East) Y(Hurth) In Ph Q U ~ G  X iEast )  Y(Nor?h! I n  Ph Quad 



X(East1 Y(North1 i n  Ph Quad XiEast)  Y(Horthi in Ph Quad XiEast) Y(Horth1 i n  Pn Quad 





X(iast )  Y(North1 Fraser X(East) Y(#arth) fraser X(East) Y(#or:hi Fraser 



X(East) Y(Morth1 Fraser X(Eastj Y iNorthi  Fraser X(Eastj Y (North1 f raser  

1000.0 
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!000.0 
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1 0itO. 0 
1000.0 
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1ooo.o 
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!000.0 
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i000.0 
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.-1.;(-)0 (-j 
L L .  .. 



XCEastl Yfkorth) Fraser X!Eas:! Y(9oi:ni Fraser XIEast.1 Y(kortki Fraser 



" ( c 5 , - - ' ;  I , > : '  ,... ? + h \  i .L=,.r ,;;,n: .:,, Frafer XiEast) Y ( h r i $ j  Fraser X!Easti Y(korth) Fraser 
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SURVEY: ABERHIH CDRP Fage 1 

IPR-11 SPECTRAL A N A L Y S I S  SUMMARY 

LINE NO- = 5'543I-s 

Sta t i on  Dipole Vp Apparent #7 Cole-Cole Parameters F i t i I P  F!t!E; 
Resist. K-IF' TAU-IF C-IP H-EH TAU-EH 



Station Dipole Vp Apparent #7 
Resist. i"c-IP 

SURVEY : BBERillN CORP 

Cole-Cole Parameters 
- 1  C-IF H-E# TAU-Ell 

.a1 .20 -2000.00 -20o@.{J@0 
.O1 -20 -2000.00 -2000.000 

Page 2 I 
I 



Page t 

dP 
I 

$2 ;;); {t.?.? 
+:.%, 4, 3l I== R- 1 1 SPECTRAL ANALYSIS SUMM-RY . 

LINE NO,' = €3503 

i i : I' 

A ' ~ ~ I ~  ~ t a t i o n , * ~ i ~ o l e  Vp - Apparent H7 Cole-Cui e  Parameters FitiiP FitfEH 
+ > < % ,  :, ' 

, .. , I I, Kesist. H-IF' TAU-IP C-IF H-EN TI%-Eil 
^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - _ _ _ - - _ _ _ _ - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



SURVEV: ABERi4IN COEF i 

IPR-I1 SPECTRAL CINCILYSIS SUMMARY 

LINE NO-  = € 3 0 C > S  

Station Dipole Vp Apparent #7 C ~ E - C o l  e Parameters Fit/iP FiiiEfi 
Resist. # - I F  T A U - I F  C - I F  t l -E l l  TRU-EII 



SURVEY: ABERRIN CORP P a ~ e  2 

S t a t i o n D i p o l e  Vp Apparent M7 Cole-Cole Parameters F i t i I P  F i t /EM 
Resist .  # - I?  TLU-IP C-1P M-Efl TAU-Efl 

..................................................................................................................... 
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LLJL 1 

2 - 
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SURVEY: 6BERflIH CORP Fage 1 

LINE NO- • 750s 

Station Dipole Vp Apparent H i  Cole-Col e Piraseters F i t l I P  FitiM 
F i ~ ~ i s t .  H - I F  TGO-IF C - I F  H-EH TRU-EH 



SURVEY: 86ERKlN CORF Page 2 

S t a t i o n  Dipole Vp Apparent #7 Gale-Cole F'arameters F i t i I P  FitIEfl 
R e ~ i ~ t .  I-iP TRU-1P C-IF' I!-Eii :fig-EH 



SgRVEY: ;BEREIH Page i 

LINE N0- = 7003 

Stat ion Dipale Apparent E7 Cole-Cole Parameters F i t i IP  F i t l E H  
Resist. N-IP ThU-IP C-IP fl-ifl TAU-EH 

7c-, I J L  1 

L - 
\ 

4 
5 



x / 

Station Dipole Vp Apparent Ft7 Cole-Col~ Parameters Fit!lP FiiiEK 
F:Es~ 5t. H-I? TAU-!? C-IP H-E# TBU-ER 

1 1 ' 883.4 1?81.0 11.0 i i ( r . 3 7  .30 -2(i$(i. $j -2090. (100 2.  !5  -239~.).00 1254 f 
L !,31.85 . .- 1 ,25 -2lQ(iQ.i)$ -263). GOO , F; -2S.$Q, Q6 225.4 1516.Q 18.5 



r.!, . ' I  auhvEY: ABERi'!lH CDRP 

P P R - 1 1  S P E C T R A L  A N A L Y S I S  SUMMARY 

LINE NO-  = 6 5 f ~ ~  

StationDipole Vp Apparent H7 Cal e-Cal e Par areter 5 FitilP Fii!ilt 
Resi s t .  K-IF TAU-IF C-IF H-En IfiU-Etl 

..................................................................................................................... 



SURVEY: ABERHlN CDRF F-- -  dye 2 

Station Dipole Vp Apparent . 17 Cole-Col e Parameters 
Resist. tl-IP TGU-IF C-IF tl-E!l TGD-E?I 

1504 1 100?.0 2420.2 14.1 216.35 .10 .30 -2000.00 -2000. QPO 1.61 -280?. 00 
2 323.0 2340.5 18.9 282.46 .10 .30 -2000.00 -2000.000 1. $5 -2@3(l. (19 



SURVEY: hBEF,EI# CORP Paqe 1 

IF'FI-11 SF'ECTRFIL ANFILYSIS SUMMARY 

Stat icn  Dipole Vp Bprarent R7 Cole-C.oie Paraaeter. F i t i l P  iit?E# 
R~si 5t. E-IF TAU-IF C-IF ti-€!! TAU-E8 

..................................................................................................................... 



SURVEY: BBERHIN CGRP r -- rdg? c 

StationDipole Vp Apparent H7 Co1~-Col e Parameters Fitil? F i t l E t !  
Resist. n-1p TAU-IP #-En TAU-EH 



S t a t i o n  D ipo le  Vp Bpparent Fi7 Cole-Cole Parameters F i t ! IP  Fi t lEI4 
R e s i ~ t .  H-IP TBV-IP C-IP H-En TRU-EH 

- .- - 

SURVEY : RFERRIH CURP Page 3 

I 

I 

3 

___-IL_C_^__C____C__LC__C_______C-C--C------ pp 



- 1 1  SFECTRAL AN-LYSIS S U M M A R Y  

L I N E  NO- = =SO= 

Station Dipole Vp Apparent Pi7 Col e-CG~ e Paraeeters Flt!IP Fitiin 
Resist. H-IF' TRU-IF C-IF' R-EX TKJ-En 

1.09 .iO 
7 *x . .>!l -,:, . LL! 

i: I . '2 I l i. . :V 

il ' . .I .2 'I" . L!.! 

:.3 4 , S.! L 
, :., . i s.1 

7c-, I J L  1 

. 
4 
C 

-2000.00 -2000.000 
-2000.00 -2000. (roo 

-2000.00 -2000.000 
-2000.00 -2000.(rOO 
-2000.00 -2000.000 



SURVEY: GBERHIN CORF Page 2 

S t a t i o n  D ipo le  Vp Apparent #7 Ce!e-Coie Paraweters Fit i ' IP FitIEt! 
Resist .  #-IF TW-I? C-IP fl-EM TAU-Etl 



PS r *  r JJI!JcY: ABERKIN CDRP Page 3 

Station Dipole Vp Bppar~nt R7 Ccle-Col~ Parareters F i t / IP  FitiEH 
k ~ i 5 t .  #-IF TAU-iF C-IF B-EB ; F ~ ~ - E R  

..................................................................................................................... 
3 427.9 8700.0 17.0 , 295.5? 30.ilQ -20 -?&)0.00 -2OOQ.000 .77 -29@@. 3s 
4 1 E . 6  bBO0.O JO.5 135.08 :,fig .3(i -2000,Oij -2090.000 .S9 -2000.00 
c 144.7 7500.0 14.5 7cc L ~ . s . ~ i  -,? 10.03 - 2 0  -?$O. -2@0?.0(10 1-67 -2000.00 

'Crl" 3 2 % ~  1 4356.0 10940.0 11.5 374.25 1Q0.99 . -2000.90 -2000.000 71 -230!).Qfi r :  

2 142B.O 1?7b0.0 II.! 376.37 .3Q , -2CGfi. 05 -2(I@0.(!0CI -52 -20Qij.08 - 
1 700.b 16530.0 14.9 -CT LJ.> ,>~  i(i.G<j ,20 -200I3.90 -2900.(1@) ,75 -2Q@).i)d 

4 430.5 lOPlO.0 Ib.1 277.69 1$.fi$ ,213 -2@(1Q,fi? -2Q08.0$0 .6? -200U.00 
C 
J 221.7 ab50.0 10.0 182.0@ 1.09 .2g -20I)?. 00 -2Q@Q.QG$ , 72 -2$@(l. 00 



I F ' - - P P  D-TA SUMMARY 

SURVEY : ABERMIN CORP 

INDEX FILE : 1950s.IND 
DATA FILE : 1950s.DAT 

LINE NO-  - - 9 E i 0 r Z ;  

Sta t i on  F:~cei),e Dipale : H0 ! H2 H3 M4 M5 klb M7 EB Hi' Vp SF Apparent 
 ode nl:/V eV aV Resist. i 



SWVEY: ABERHIN CORP 
Indeg: 1950s. IWD 
Data : 1750s.DbT 

' 4 4 .-, ... 
: i l i x i !  

I ? ?  r. 
1::rc 



IPR-11 DATA SUPIMClrRY 

SURVEY : ABERMIN CORP 

INDEX FILE : L850S.IND 
DATA FILE : L850S. DAT 

LINE M 0 -  - - 8 5 4 3  I3 

S t a t i ~ ~  z e c ~ i " ~  Dipole : #0 Hl tl2 R3 b14 B5 Eb M i  Wa 67 Vp SP Apparent 
H-2- t.u?)r n,y f :/ BV F:e:.i s t .  



Page 2 

?-.'., 
3 16.7 15.3 13.5 l i . 7  7 .2  b.7 5.3 4 . 0  3.8 2 . 0  2 i 7 . 3  ib.  L I L ~ .  



IF--11 D A T A  SUMMARY 

SURVEY : ABERMIN CORP 

INDEX FILE : L800S-IND 
DATA FILE : L800S. DAT 

Statifh heceive Dipole : H0 Ill #2 H3 l l 4  fi5 
Mode & V ' "  

I \. 



SURVEY: LBERt4IN CORP 
Index: LBOOS. IND 
Data : LBOOS.DLT 

re,  .- -9. .tdh!. 
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SURVEY : AEERMIN CORP 

INDEX FILE : L750S- IND 
DATA FILE : L750S. DRT 

LINE ND- - - 75r,z. 

S t a t i o n  Rece ive  D i p o l e  : #? Hl !I2 H3 H4 5 Mb P!! H8 H7 Vp SF' 
Hnde my!;' rV sV 

.................................................................................................................. 

Apparent  I 
Res is t .  

- - - - - - - - - 
I 
I 



qtir~ks-  ti: 2 BBER#IN CORP 

IR&E#: L750S. IND 
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IFF?-11 3 3 - T -  SUMMARY 

SURVEY : GBERMIN CORP 

INDEX FILE : L700S.IND 
DATA FILE : L700S.DAT 

L I W E  N O -  - - 7 C B C 3 3  

Sta t i on  F:eiei\;e Z lpo le  : 19 H1 R2 ?I3 f14 H5 #b 5 flS #? Vp SF Apparent 
node cVtV mV eV Res i~ t .  

4 71 J,,? n 25.6 73.0 20.6 1 . 1  11.7 ?.4 7.3 5.6 5.5 1.55t.Q -56. 7 - f  ~Lct.:, ,: 

,. 7-1 t 7p 4 
L - .  * , . 1  .>.!., 2 7 . 3  24.7 19.5 14.4 11.6 ?.? 6.7 5.6 1068.0 10. . E.di~.  

5 ' P i  - 6 3: "24,9 -9 C 
i - - L ,  . : . 17.6 13.1 12.7 5 .3  6 . 5  5.0 523.2 -11. I d b v .  7c,fi. 

4 7 C 7 ,  -. 
. . TP.2  25.5 20.4 15.1 12. i $.$ 7.3 5.0 77-, - 

;\!i..> 6. ~ ~ q q ~ .  
C 43.7 3b.7 32.8 25.8 23.7 17.7 14.3 11.2 8.b b.9 X11.2 -8. 119'jU. - - 



SURVEY: AEiERflIN CORF 
Irtde~: L700S. IND 
Data : L700S.DRT 
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IFR-11 D A T A  SUMMARY 

SURVEY : GBERMIN CORP 

INDEX FILE : L650S.IND 
DATA FILE : L650S.DGT 

LINE NEB- - - &5<:>= 

Station B~reit:e D,pile : #O 11 N2 ?I3 b4 H5 fib ? fi8 n? Vp SP Bpparent 
n @ d ~  &' /y  aV wV Resist. 
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SURVEY : ABERMIN CORF 

INDEX FILE : L600S. IND 
DATA FILE : L600S.DAT 

L I N E  N O -  - - 6 €3 CP x- 

7"'- 
3!.!!k 2 + 57.2 . . . 47.2 53.4  49.7 33.4 2.5.9 21.5 17.3 13.7 11.3 2257.0 156. 181c9. 

L 4 . 5  . 41.6 38.1 30.6 "' L J . ~  19.4 15.6 12.2 1c.ij 627.6 -87. Q?:!! ,  
:-, 3 -. .. 

3 .- .-,:-. 5. .-,I 3 C ,  7 ,Ti A .,', ' .-. ,a,c: L.J.6 21.3 19.5 15.6 11.5 7.6 7.6 5.9 4.7 +,ID..> rb .  1 L i 1.1 ;.-! . 
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5 5- C ? 4 7 h .-I 
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i i.>.O 62.1 3.0 51.4 4i,6 32.4 26.9 21.8 i7.3 14.2 R47.7 -2. 57iQ. 

.. 37.1 31.0 28.0 2S.b 24.6 15.7 12.8 10.2 6.0 b.5 40b.7 -11. 8511:,. - -- - .  
1 46.5 5a.t 34.3 31.2 25.2 19.5 15.6 12.5 9.8 7.9 189.7 57. j'+ui.!. 

4 33.8 30.4 28.0 25.6 20.6 15.7 12.8 10.3 6.0 A.4 ,!44.0 -8. 1giioa. 
s , 26.2 20.4 18.2 lb.4 13.0 9.; 7.6 5.7 4.5 3.4 145.0 -33. 1:1100. 
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I 
Summary I 

Ground Magnetometer, VLF and Induced P o l a r i z a t i o n  s u r v e y s  have 
o u t l i n e d  3 t a r g e t  a r e a s  f o r  f u r t h e r  examina t ion .  Induced P o l a r i z a t i o n  
d a t a  was more u s e f u l  t h a n  t h e  o t h e r  t e c h n i q u e s ,  a l t h o u g h  more l i m i t e d  I 

I 
i n  coverage  because  o f  e lectr ical  c o n t a c t  d i f f i c u l t i e s .  

I n t r o d u c t i o n  

During t h e  p e r i o d  S e p t .  1-9, 1987, approx imate ly  21.5 km. o f  
ground magnetometer and VLF d a t a  and 2.2 km. o f  Induced P o l a r i z a t i o n  
d a t a  were g a t h e r e d  on  l i n e s  100 meters a p a r t  w i t h  some i n f i l l  l i n e s  a t  
50 meter  i n t e r v a l s  i n  t h e  v i c i n t y  o f  t h e  Highland S u r p r i s e  Mine. F i e l d  
work was c a r r i e d  o u t  under t h e  s u p e r v i s i o n  o f  Gerry MacArthur f o r  
Abermin and J e r r y  Thornton f o r  S c o t t  Geophysics .  

Geophvsics  

Ground Surveys  were c a r r i e d  o u t  u s i n g  a  s t a t i o n  i n t e r v a l  o f  1 2 . 5  
m e t e r s  on  a g r i d  o r i e n t e d  N35W. The VLF s t a t i o n  chosen was Annapolis ,  
Maryland ( 2 1 . 4  kHz) a s  C u t l e r ,  Maine was o f f  t h e  a i r  f o r  t h e  d u r a t i o n  
o f  t h e  s u r v e y .  Other  s t a t i o n s , n a m e l y  S e a t t l e  and Hawaii were very  
p o o r l y  s i t u a t e d  wi th  r e s p e c t  t o  t h e  g r i d  o r i e n t a t i o n .  

The d a t a  was g a t h e r e d  u s i n g  a  S c i n t r e x  I n t e g r a t e d  
Geophysica l  System (IGS-2) which c o n s i s t e d  o f  a  mic roprocessor  
based magnetometer and VLF u n i t  i n  a  common hous ing .  Up t o  16 km 
o f  d a t a  c a n  be s t o r e d  i n t e r n a l l y .  

A t o t a l  f i e l d  base  s t a t i o n  r e c o r d i n g  sys tem was used t o  monitor  
t h e  d i u r n a l  v a r i a t i o n s  and t o  remove t h e s e  v a r i a t i o n s  from t h e  f i e l d  
d a t a  b e f o r e  t r a n s f e r r i n g  t h e  d a t a  t o  a f l o p p y  d i s k  f o r  a r c h i v a l  
s t o r a g e  and l a t e r  p r o c e s s i n g .  A s  t i m e  p e r m i t t e d ,  p r o f i l e s  and p l a n  
maps o f  t h e  d a t a  were produced i n  t h e  f i e l d ,  bo th  t o  monitor  t h e  d a t a  
q u a l i t y  and t o  p rov ide  p r e l i m i n a r y  maps f o r  t h e  f i e l d  p e r s o n e l l .  

The I P  s u r v e y  employed a S c i n t r e x  IPR-11 t i m e  domain r e c e i v e r ,  
and a  b a t t e r y  powered Huntec LOP0 t r a n s m i t t e r .  High r e s i s t i v i t y  r o c k s  
on t h e  p r o p e r t y  e l i m i n a t e d  t h e  need f o r  a  c o n v e n t i o n a l  h igh  power 
t r a n s m i t t e r .  Received s i g n a l s  were s t r o n g ;  Vp > 50 mv. i n  t h e  h igh  
s e p a r a t i o n s .  The a r e a  surveyed was l i m i t e d  t o  a r e a s  having a l i t t l e  
s o i l  and a r e a s  f r e e  o f  t a l u s .  

P r o f i l e s  o f  magnetometer and VLF in-phase,  q u a d r a t u r e  and f i e l d  
s t r e n g t h  were produced a t  a  s c a l e  o f  1:2500. 

I P  pseudo-sec t ions  a t  a  s c a l e  o f  1:1250 were produced f o r  
r e s i s t i v i t y  and c h a r g e a b i l i t y  (M7). The s p e c t r a l  pa ramete r s ,  c and 
t a u ,  were c a l c u l a t e d  and l i s t e d .  

Hand con toured  p l a n  maps o f  magnet ics ,  f r a s e r  f i l t e r e d  VLF i n -  
phase ,  r e s i s t i v i t y  and c h a r g e a b i l i t y  a t  a  s c a l e  o f  1:2500 were 

f.. produced.  F i n a l  computer g e n e r a t e d  maps o f  t h e  d a t a  were produced a t  a 

'; ('J s c a l e  o f  1:5000. 



Data from t h e  a r e a  i n  t h e  immediate v i c i n i t y  o f  t h e  Highland 
S u r p r i s e  was r e p l o t t e d ;  s t a c k e d  p r o f i l e s  o f  magne t i c s  and t h e  VLF 
p a r a m e t e r s  were g e n e r a t e d  f o r  t h e  d e t a i l l e d  area a t  a  scale o f  1:2500. 

D i s c u s s i o n  of R e s u l t s  

Hagne t ics 

1) S t r o n g  magnetic  c o n t r a s t  between u l t r a m a f i c s  and o t h e r  r o c k s  
on  t h e  p r o p e r t y .  Volcanic  sequence is e s s e n t i a l l y  non-magnetic, o r  
e x t r e m e l y  homogenous. No magnetic  d i f f e r e n c e  between v o l c a n i c s  and  
d i o r  i te  . 

2 )  C o n t a c t  zone c o n s i s t s  o f  s e v e r a l  p a r a l l e l  f a u l t s  c o n t a i n i n g  
s h a r d s  o r  b locky l e n s e s  o f  u l t r a m a f i c  w i t h i n  a 50-75 meter zone .  

3 )  West boundary of  t h e  f a u l t  zone is  marked by a  s h a r p  i n c r e a s e  
i n  t h e  magnet ic  r e sponse .  

4 )  Weak magnet ic  h igh  on o r  n e a r  t h e  west s i d e  o f  t h e  Highland 
S u r p r i s e  mine a r e a .  A l t e r n a t i v e l y ,  might  be a  s l i v e r  o f  u l t r a m a f i c s  
a l o n g  a  f a u l t  p l a n e .  

5 )  A N N  d t r e n d i n g  magnetic  f e a t u r e  (200-400nT) c a n  be t r a c e d  from 
Line  5+50S-150E t o  Line 10+00S-OE. I t  may c o n t i n u e  f u r t h e r  s o u t h ,  bu t  

,' 
c o n s i d e r a b l y  weaker (50-100nT). I t  i s  c o - i n c i d e n t  wi th  a  s h e a r  zone 
m i n e r a l i z e d  wi th  magnet i te  and p y r r h o t i t e .  A second v e r y  weak p a r a l l e l  
s t r u c t u r e  some 70 meters  e a s t  is  no ted  on t h e  two n o r t h e r n  l i n e s  and 
a g a i n  between l i n e s  9+00S t o  11+00S. 

6 )  The magnet ic  s i g n a t u r e  o f  t h e  u l t r a m a f i c s  changes  from n o r t h  
t o  s o u t h  i n  t h e  a r e a .  The u l t r a m a f i c ,  which o u t c r o p s  n o r t h  o f  l i n e  
11+00S is n o t  mapped t o  t h e  s o u t h .  Magnet ics  i n d i c a t e s  t h a t  i t  i s  
b u r i e d ;  approx imate ly  70 meters  a t  l i n e  14+75S. A t  t h i s  dep th ,  i t  
a p p e a r s  a s  a  s i l l - l i k e  body d i p p i n g  t o  t h e  w e s t .  A second n e a r - s u r f a c e  
anomaly l i e s  j u s t  above o r  s l i g h t l y  e a s t  o f  t h e  e a s t  edge o f  t h i s  
s i l l .  

Data from l i n e  14+00S s u g g e s t s  t h e  same deep  f e a t u r e  b u t  t h e  near  
s u r f a c e  f e a t u r e  is e s s e n t i a l l y  a b s e n t .  L ine  13+00S d a t a  i n d i c a t e s  t h e  
s o u r c e  t o  be somewhat c l o s e r  t o  t h e  s u r f a c e .  

There is no ev idence  o f  t h e  u l t r a m a f i c  e a s t  o f  t h e  mapped f a u l t  
c o n t a c t  zone, e i t h e r  i n  t h e  s u r f a c e  mapping o r  t o  a  c o n s i d e r a b l e  depth  
i n  t h e  magnet ic  d a t a .  By i n f e r e n c e ,  t h e  e a s t  b lock  has  been u p l i f t e d .  

VLF 

1) The VLF s t a t i o n  d i r e c t i o n  was n o t  i d e a l  f o r  t h i s  p r o p e r t y .  Of 
t h e  p o s s i b l e  s t a t i o n s ,  C u t l e r  and Annapol is  were b e s t  s u i t e d ;  however 
t h e  s t a t i o n  d i r e c t i o n  was 45 d e g r e e s  t o  t h e  g r i d .  

2 )  S i n c e  t h e  ' f a b r i c f  o f  t h e  r o c k s  is a l m o s t  a t  r i g h t  a n g l e s  t o  
, t h e  s t a t i o n  d i r e c t i o n ;  t h e  expec ted  r e s p o n s e  is e x t r e m e l y  low - very  

3  



l i t t l e  c u r r e n t  induced i n t o  c o n d u c t o r s  a l i g n e d  t h i s  way. Many o f  t h e  
a n o m a l i e s  encoun te red  are weak and p o o r l y  d e f i n e d .  S i g n a l  s t r e n g t h s  
were a d e q u a t e  f o r  t h e  survey,  a l t h o u g h  i n f l u e n c e d  by t h e  topography.  

3 )  S t r o n g  anomal ies  were e n c o u n t e r e d  a t  t h e  f a u l t  c o n t a c t ;  
r e s p o n s e  is o f  t h e  m u l t i p l e  conduc to r  type ,  most l i n e s  hav ing  two o r  
more o v e r l a p p i n g  anomal ies  i n  t h e  f a u l t  zone.  The main F r a s e r  F i l t e r  
anomaly c o - i n c i d e s  w i t h  t h e  middle o f  t h e  f a u l t  c o n t a c t  zone, wi th  t h e  
1 5  u n i t  c o n t o u r  marking t h e  east boundary. 

The overhead c a b l e  comes q u i t e  c l o s e  t o  t h e  ground between l i n e s  
8+00S and 9+00S. J u s t  how much i n f l u e n c e  i t  creates is u n c e r t a i n .  I t  
is most l i k e l y  t h a t  t h e  tongue o r  s p l a y  i n  t h e  F r a s e r  F i l t e r  d a t a  is 
r e a l l y  c a u s e d  by a  s e p a r a t e  anomaly 50 meters e a s t  o f  t h e  main f a u l t .  

4 )  West o f  t h e  f a u l t ,  a  weak c o n t i n u o u s  F r a s e r  F i l t e r  anomaly a t  
175W is c o - i n c i d e n t  wi th  t h e  upper c o n t a c t  o f  u l t r a m a f i c / v o l c a n i c s .  

A v e r y  weak VLF f e a t u r e  was obse rved  n e a r  t h e  weak NN# t r e n d i n g  
magne t i c  f e a t u r e .  T h i s  f e a t u r e  is q u i t e  d i s t i n c t  on  l i n e s  5+50S and 
7+50S, some 25 mete r s  west of  t h e  magne t i c  s t r u c t u r e .  VLF r e s p o n s e  is 
most l i k e l y  due t o  t h e  i n c r e a s e d  p o r o s i t y  i n  t h e  s h e a r e d  r o c k s .  A 
b e t t e r  l o c a t e d  VLF s t a t i o n  would undoubtedly  have produced b e t t e r  
anomal ies  from t h i s  s t r u c t u r e .  

S c a t t e r e d  weak and poor ly  d e f i n e d  c r o s s - o v e r s  were noted;  many 
a r e  j u s t  n o i s e .  They a r e  n o t  v i s i b l e  i n  t h e  F r a s e r  f i l t e r  d a t a .  

Induced P o l a r i z a t i o n  

c 1) Confined t o  a r e a s  where ground c o n t a c t  was p o s s i b l e .  
' f  ) 

(.-!\. 1 2 )  Low r e s i s t i v i t y  rocks  deemed t o  be a l t e r e d / w e a t h e r e d  
u l  t r a m a f i c s .  

High r e s i s t i v i t i e s  a t t r i b u t e d  t o  v o l c a n i c s / d i o r i t e ,  non- 
porous;  a l t e r a t i o n  - s i l i c i f i c a t i o n  a n d / o r  c a r b o n a t i z a t i o n .  

3 )  R e s i s t i v i t y  lows e a s t  o f  t h e  f a u l t  zone a r e  though t  t o  be 
caused  by s h e a r i n g  a n d / o r  c l a y  a l t e r a t i o n  p r o d u c t s ,  o r  o t h e r  p o r o s i t y  
i n c r e a s e .  

4) High c h a r g e a b i l i t i e s  ( > 1 5  msec) a t  e a s t  e n d s  o f  l i n e s  5+50S 
and 6+00S a r e  most l i k e l y  due t o  m i n e r a l i z e d  v e i n s  o r  s h e a r s .  These 
two zones  t r e n d  N N ~  and a r e  nea r  t o  b u t  n o t  c o - i n c i d e n t  wi th  t h e  
magne t i c  f e a t u r e .  Th i s  zone may c o n t i n u e  s o u t h  t o  8+00S. 

5 )  A weak d i s t i n c t  anomaly on 5+50S a t  25W is a l m o s t  c e r t a i n l y  
t h e  I P  s i g n a t u r e  o f  t h e  Highland S u r p r i s e .  The anomaly a p p e a r s  a s  a  
s w e l l i n g  i n  t h e  c h a r g e a b i l i t i e s  on t h e  pseudo-sec t ion  f o r  l i n e  6+00S. 
A semi-continuous narrow zone o f  h i g h e r  c h a r g e a b i l i t i e s  e x t e n d s  from 
t h e  n o r t h  l i m i t  o f  t h e  su rvey  t o  l i n e  8+00S a t  a p p r o x i m a t e l y  50E. T h i s  
zone g r a d u a l l y  deepens  t o  t h e  s o u t h ,  and is s u b - v e r t i c a l  a t  t h e  n o r t h  
b u t  a p p e a r s  t o  d i p  s t e e p l y  e a s t  a t  8+00S. 

6 )  C h a r g e a b i l i t y  anomaly on  west end o f  l i n e s  due t o  s u l f i d e s  i n  

f ' ,  t h e  u l t r a m a f i c s  and o v e r l y i n g  v o l c a n i c s .  



Conc lus ions  

1) E a s t  b lock u p l i f t e d ;  u l t r a m a f i c s  e roded  away. L i t t l e  o r  no 
movement a l o n g  t h e  mapped eas t -wes t  f r a c t u r i n g  d i r e c t i o n .  

2 )  C l e a r e s t  geophys ica l  p i c t u r e  developed from I P  d a t a .  High 
r e s i s t i v i t y  r o c k s  east o f  f a u l t  a r e  ' t i g h t g  (non-porous)  and h o s t  
s e v e r a l  c h a r g e a b i l i t y  h i g h s .  Low r e s i s t i v i t y  r o c k s  l i e  west o f  t h e  
f a u l t  and a r e  most l i e l y  due t o  a l t e r e d  u l t r a m a f i c s .  Shear  zones  
( s e r p e n t i n i z e d )  a r e  q u i t e  d i s t i n c t  i n  t h e  pseudo-sec t ions ;  
f a u l t s / s h e a r s / c o n t a c t s  marked by r e s i s t i v i t y  b r e a k s .  

Very l i m i t e d  d a t a  s u g g e s t s  t h a t  t h e  l o n g  l i n e a r  I P  anomaly a t  50E 
is s i m i l a r  t o  I P  anomaly a s s o c i a t e d  wi th  t h e  Highland S u r p r i s e .  Both 
r e s i s t i v i t y  and c h a r g e a b i l i t y  d a t a  a r e  i n  t h e  same r a n g e .  The zone is 
d i s t i n c t ,  10-30 meters  wide and n e a r  s u r f a c e  a t  l i n e  6+00S, g r a d u a l l y  
deepening t o  l i n e  8t00S. 

3 )  S t r o n g  c h a r g e a b i l i t y  h igh  a t  300E on n o r t h e r n  l i n e s  and a l s o  
on l i n e s  8 t00S and 8 t50S due t o  i n c r e a s e d  s u l f i d e  c o n c e n t r a t i o n .  
L i t t l e  o r  no p y r r h o t i t e  i n  t h e  s u l f i d e s .  The zone is probab ly  
c o n t i n u o u s  and e x t e n d s  f u r t h e r  s o u t h .  

4 )  VLF maps f a u l t  zone f a i r l y  w e l l .  U l t r a m a f i c / v o l c a n i c  c o n t a c t  
a t  175W on  most l i n e s  a g r e e s  ve ry  we l l  wi th  g e o l o g i c a l  mapping. 
Topography and g e n e r a l l y  n o i s y  d a t a  r e q u i r e  t h e  VLF d a t a  t o  be 
i n t e r p r e t e d  p r i m a r i l y  through t h e  F r a s e r  F i l t e r  d a t a .  

A s u b t l e  NNW t r e n d i n g  f e a t u r e  c a n  be i n f e r r e d  from t h e  VLF F r a s e r  
f i l t e r  (FF)  d a t a ,  ex tend ing  from 200W on l i n e  5 t50S t o  50E on l i n e  
9+00S. 

S i n g l e  VLF anomal ies  a s  p icked may be s imply  n o i s e .  

The VLF anomaly a t  50E on l i n e s  9t00S t o  11t00S is unexp la ined .  
I t  may be a  s p l a y  o f  t h e  main f a u l t ,  a  s h o r t  f a u l t  bounded by E/W 
s t r u c t u r e s ,  o r  a  s h e a r  zone t h a t  is  b e t t e r  coupled  t o  t h e  s t a t i o n  and 
t h u s  g i v e s  b e t t e r  r e sponse .  

Recommendations 

F u r t h e r  Geophysics 

Magnetics  
- s e v e r a l  s h o r t  l i n e s  n o r t h  o f  t h e  s u r v e y  a r e a  t o  

i n v e s t i g a t e  t h e  Highland S u r p r i s e  mine and t h e  h igh  s u l f i d e  a r e a  t o  
t h e  e a s t  on l i n e  5+00S 

- one o r  more s h o r t  l i n e s  s o u t h  o f  L14+75S t o  d e l i m i t  t h e  
mag f e a t u r e  e a s t ( ? )  of  t h e  u l t r a m a f i c  c o n t a c t .  

- mapping t h e  u l t r a m a f i c  boundary is probab ly  n o t  
i m p o r t a n t ,  b u t  de te rmin ing  i f  t h e r e  a r e  more py/po e n r i c h e d  zones  
p robab ly  is.  

VLF 

f - I f  E-W s t r u c t u r e  is found t o  be  i m p o r t a n t , r u n  su rvey  

. 63 w i t h  l i n e s  a t  r i g h t  a n g l e s  t o  p r e s e n t  g r i d .  Use c u r r e n t  s t a t i o n s ,  NSS 



and N A A  ( C u t l e r  and Annapol is )  
- I f  N-S s t r u c t u r e  is i m p o r t a n t ,  u s e  a p o r t a b l e  VLF 

T r a n s m i t t e r  s t a t i o n e d  a t  t h e  Whitewater  Glacier. Both t h e  Whitewater 
and t h e  Lyle-Ibex g r i d s  would b e n e f i t .  U s e  t h e  e x i s t i n g  g r i d s .  

- An a l t e r n a t i v e  t o  VLF - u s e  ' Shootbackf  equipment a t  its 
h i g h e s t  f r equency  t o  de te rmine  s t r u c t u r a l  d e t a i l .  

I P  
- I n  view o f  t h e  v e r y  l i m i t e d  a r e a  a v a i l a b l e  f o r  IP,  it 

would be  d i f f i c u l t  t o  perform t h e  s u r v e y  o n  much o f  t h e  p r o p e r t y ,  
e s p e c i a l l y  E a s t  o f  Lyle  c r e e k .  

- survey above t h e  geochem anomaly a t  3+00E around 
approx.4+00S 

- survey  a t  l e a s t  1 l i n e  above t h e  Highland S u r p r i s e .  

Areas  of I n t e r e s t  

I I P  t a r g e t  a t  50E from 5+50S t o  8+00S. T a r g e t  is a 10 t o  30 
meter wide, v e r t i c a l l y  o r i e n t e d  zone j u s t  e a s t  o f  t h e  p o r t a l  
on l i n e  6+00S. Targe t  sub-crops  a t  6+00S b u t  b u r i e d  30-50 
meters a t  s o u t h  end.  

I1 Zone o f  p o s s i b l e  ground p r e p a r a t i o n  from 9+00S t o  11+00S 
caused by : N 

a )  s h e a r  zones ( c o n t i n u a t i o n  o f  N N E  s h e a r  z o n e ) ,  
b )  s p l a y  f a u l t  o r  s u b - f a u l t ,  
c )  NNW t r e n d i n g  s t r u c t u r e  s e e n  i n  F r a s e r  f i l t e r  d a t a .  

(- (-- x, T h i s  zone a p p e a r s  t o  be a  ' f o c u s f  p o i n t  where t h e  two I P  
L.  \,_ / anomal ies  might i n t e r s e c t .  Comple te ly  covered  - no exposure .  

I11  High c h a r g e a b i l i t y / h i g h  r e s i s t i v i t y  a n o m a l i e s  wi th  
a s s o c i a t e d  geochem anomaly i n  t h e  N E  c o r n e r  o f  s u r v e y  a r e a ,  
s p e c i f i c a l l y  t h e  zone a t  200 - 2753 on l i n e  5+50S which 
e x t e n d s  toward 125E on l i n e  8+00S. These anomal ies  appear  t o  
t r e n d  toward t h e  h igh s u l f i d e  I B E X  a r e a .  



LEGEND FOR IP PSEUDOSECTIONS 

Resistivity >10,000 mho 

Chargeability >10.0 milliseconds 

> 7.5 - - - - -  
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PETROGRAPHIC REPORT 

The pe t rog raph i c  r e p o r t  by J. H a r r i s  i s  i n s t r u c t i v e  i n  as much as it gives 

a d d i t i o n a l  i n f o r m a t i o n  about t h e  rocks which were n o t  descernable i n  hand 

specimen. 

The Kas lo  Group vo lcan ics  have been sub jec ted  t o  low grade g reensch is t  

metamorphism. The common minera l  assemblage i s  Alb i te -ep idote -act ino l i te  2 
c h l o r i t e .  Kas lo  Group a n d e s i t i c  vo lcan ics  c o n t a i n i n g  p r imary  pyroxene commonly 

show t h e  a l t e r a t i o n  t o  a c t i n o l i t e .  Many o f  t h e  rocks a re  r e c r y s t a l l i z e d  and 

have an equ ig ranu la r  compact skarny o r  h o r n f e l s  t ex tu re .  The rocks a re  s t r o n g l y  

a l b i t i c  and i t  would appear t h a t  they  a re  s p i l i t i z e d  (no metasomatism) p o s s i b l y  

d u r i n g  and e a r l y  d i  agenet ic  r e a c t i o n  w i t h  c i  r c u l  a t i  ng sea water. These rocks 

are a1 so a f f e c t e d  by widespread carbonat i  z a t i  on. 



PETROGRAPHIC REPORT 
SAMPLE LOCATION' DESCRIPTION 

(% 
S l i d e  No. Sampl e  Locat i on Descri  p t i  on 

-.. ,, 
379 5  1298 L22N/2+75E Gold quar tz  area - a l t e r e d  w a l l  

rock w i t h  quar tz  ve in  and p y r i t e  

380 51299 L22N/2+75E Gold quar tz  area - quar tz  ve in  
w i t h  chal copyr i  te-gal ena-pyri t e  

Gold quar tz  r i dge  - quar tz  v e i n  
w i t h  chalcopyr i  te-galena-pyri  t e  

382 51229 Hi gh1 and Surpr ise Vein zone-quartz ve i  n  and p y r i t e  
Level #4 

383 51230 Highland Surpr ise Vein zone quar tz  ve in  and p y r i t e  
Level # 4  cha lcopy r i t e  

384 HS-2 H i  ghland Surpr ise  A1 t e r e d  wa l l  rock 
Level # 4  

385 HS-3 Hi ghl and Surpr ise A1 te red  wa l l  rock 
Level #1 Dump 

386 L16N/9E Whi tewater Gr id  

387 5  1223 Highland Surpr ise 
Level #4 

3 88 51225 Highland Surpr ise 
Level # 4  

3 89 HS- 1 Highland Surpr i  se 
Level # 4  

390 L9S/3E Ly le  Gr id  

39 1 L8+50S/3E Ly le  Gr id 

A l te red  wa l l  rock and dyke - 
l a r g e  p y r i t e  

A1 te red  wa l l  rock andes i te  

Feldspar porphyry dyke 

A1 t e r e d  wa l l  rock 

Andesi t e  w i t h  quartz-cal c i  t e  
ve in ing  

-- --- 

Andesi t e  vo lcanic b recc i  a  

GFM-8-3A L11S/2E Ly le  Gr id  Andesi t e  p y r o c l a s t i  c  

DM001 L25N/llE Whi tewater  Vari  01 i t i  c  basa l t  
Gr id  

DM10 L1+50S/lOE Ly le  Di r o i  t e  i n t r u d i n g  M i l  f o r d  
Gr id 

L13N/6+72E Whi tewater  G r i d  Whi tewater  d i  o r i  t e  

3  96 MF-3-26-06 L1+50S/7+50E Kaslo Group d i o r i t e  

C: Ly le  G r i d  

L8+50S/0+75E 
~ y l e  Gr id  

Feldspar porphyry dyke 



EXPLORATION 
SERVICES 

MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

Invoice #87-122 

In account with: Abermin Corp., November 24th, 1987 
1500-1075 West Georgia St., 
Vancouver, B.C. 
V6E 3C9 

marges for professional services re petrographic study of rocks from the 
Whitewater Project for Gerry McArthur. 

Preparation (including impregnation and 
staining) 

8 polished thin sections,ll thin sections $ 268.00 

Microscopic work 

19 transmitted light examinations, 8 reflected 
light examinations; report and interpretation 1066.00 

Photomicrographs 134.00 

Total $ 1468.00 



EXPLORATION 
SERVICES 

MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

Report for: Gerry Mrthur, 
Abermin Corporation, 
1500-1075 West Georgia St., 
Vancouver, B.C. 
V6E 3C9 

Job #87-122 

November 24th, 1987 

Samples : 

19 rock samples from the Whitewater project for sectioning and petrographic 
s tudy . 

Samples and corresponding slide numbers are listed in the following table: 

Sample No. 

51298 
51299 
GQ- 1 
51229 
51230 
HS-GF'M-87-2 
HS-GF'M-87-3 
WW-Ll6N-9E 
HS-51223 
HS-51225 
HS-GFM-87-1 
WW-L9S-3E 
WW-L850S-3E 
WW-GF'M-8-3A 
DM- 001 
DM-010 
DM Ll3N/6+72E 
MF-3-26-06 
DM-RG-29 

Slide No. 

87-379X 
380X 
381X 
382X 
383X 
3 84X 
385X 
3 86X 
387X 
388X 
389X 
390X 
391X 
392X 
393X 
394x 
395x 
396X 
397x 

Preparation type 

Polished thin section 
Polished thin section 
Polished thin section 
Polished thin section 
Polished thin section 
Polished thin section 
Polished thin section 
Polished thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 
Thin section 

The rocks of this suite appear to be entirely of igneous affinities. A 
distinctive feature throughout is the strongly sodic canposi tion (albite) of the 
plagioclase, even where the associated assemblage is of characteristic intermediate- 
mafic type. They appear, therefore, to be of the spilitic association. Quartz 



is notably lacking, except where the rocks are veined and/or strongly altered. 

The degree of metamorphism is difficult to ascertain. Some of the rocks 
show apparent recrystallization but in others, primary igneous textures are 

, perfectly preserved. Foliated fabrics are rare, and the recrystallized rocks 
typically show non-oriented fabrics which, in some aspects, are suggestive of 
hornfelses. 

The actinolitic amphibole which is prominent in some samples is interpreted 
as a late magmatic or deuteric alteration of primary pyroxene rather than a 
metamorphic product. The finer-grained biotite,typical of others,could be a 
metamorphic overprint (possibly of thermal type) or is, perhaps, a hydrothermal 
alteration roduct. The origin of the carbonate (of dolomitic or ankeritic 
composition 7 which is an abundant component of many of the rocks is also uncertain. 
It is presumably a secondary or late-stage product, but is typically present in 
intimate textural intergrowth with fresh plagioclase. The lack of sericitic 
alteration is notable. 

For purposes of brevity, samples are referred to by the corresponding slide 
numbers in the following discussion. 

Several conpositional/textural groups may be distinguished within the suite . 
Samples 379X, 381X and 385X are related to quartz veining. 381X is essentially 

monomineralic quartz, 379X is quartz with included albite-carbonate wall-rock 
material, and 385X illustrates the contact zone of vein-type quartz and a biotite- 
carbonate albitite. 

Sampies 380X, 386X and 387X are all non-foliated microgranular albitites - 
possibly 'dyke' rocks - having varying, but generally minor, amounts of carbonate 
and secondary biotite. 388X is of similar composition, but shows prominent 

(:: J phenocrysts or crystal clasts in a fine groundmass. 

Sample 397X is another sub-porphyri t ic , non-foliated albi t i te (dyke? ) , which 
is distinctive for its content of accessory K-spar. 

Samples 382X, 383X, 384X and 389X are compositionally similar in that they 
are composed of albite with substantial proportions of both carbonate and 
secondary biotite. They are also the only rocks in the suite to show foliated 
textures. They may be recrystallized f ine-grained tuffs. The first three all 
include concordant quartz bands which appear to have been recrystallized along 
with the host, and may represent primary chert intercalations rather than veins. 
Gold was seen in this environment in sample 383X, as well as with dissemir~ated 
pyrite in the host rock. 

The remaining samples of the suite (390~ - 396X) all show a distinctive 
composition of actinolitic amphibole and albitic plagioclase, mostly with major 
amounts of associated epidote. They contain no biotite. 

Of this group, 390X - 392X are more or less clearly fragmental and represent 
coarse lithic or fine-grained tuffs of andesitic-basaltic composition. Sample 
393X may be of similar type, but is more extensively recrystallzied. Samples 
394X - 396X show typical textures of minor intrusives, and are probably spilitic 
diabase dykes. 

The sulfide association in the mineralized samples is extremely simple, 
consisting essentially of pyrite with minor associated chalcopyrite. Rare 
argentite was seen within pyrite or as tiny intergranular pockets in quartz. 



Native Au and/or electrun was recognized in 3 samples (379X, 381X and 383~). 
It occurs as specks 1 to 50 microns in size, associated with argentite or with 
chalcopyrite inclusions in pyrite, or as individual blebs within, or on the 
contacts of, pyrite. 

Individual petrographic descriptions are attached,together with photomicrographs 
illustrating some of the observed features. 

/ J.F. Harris Ph.D. 



All photos are by cross-polarized transmitted light at a scale of lcm = 170 microns 
except where otherwise stated. 

Slide No. Neg. # 
379X 105-0 Reflected light. Scale lcm = 42 microns. 

Tho 20 micron gold grains (yellow) in pyrite (cream colour). 
Mediurn grey (upper centre) is iimonite developed marginal to a 
microfracture. Black (right) is quartz. 

105-1 Reflected light. Scale lcm = 42 microns. 
20 micron grain of electrum (bright yellowish white, lower right 
centre) associated with angular pocket of argentite (dark grey, 
in contact with electrum) included within pyrite (cream colour) . 
Note also inclusions of chalcopyrite (brownish yellow) and 
veining and partial rimming of pyrite by limonite (grey). 

383X 105-2 Reflected light. Scale lcm = 42 microns. 
30 micron equant grain of gold (circled) on contact of pyrite, 
and thread-like gold (also circled) associated with a rnicro- 
fracture in the pyrite. Flecked dark background is fine 
felsitic host rock. Slightly lighter grey grains at and near 
pyrite contact are sphene. 

381X 105-8 Reflected light. Scale lcm = 42 microns. 
Argentite pockets (light grey, top right, bottom left) in quartz. (i -;) Note fine-grained electrum (bright flecks) associated with the 
argentite. Argentite inclusions (30 - 50 microns) also within 
the pyrite grain. 

380X 105-15 Fine-grained brown biotite and carbonate (pinky beige) in 
granular albi ti te (matrix greys, locally showing lamellar 
twinning). 

382X 105-16 Plane polarized transmitted light. 
Olive green biotite as fine-grained wisps and flecks and pockets 
associated with pyrite clusters (black) in weakly foliated, 
fine-grained felsitic rock. 

i05-17 Same field as 105-16 but cross-polarized light. 
Shows fine grain size and textural character of partially 
recrystallizedfelsitic rock. Portion of a lens of finely 
granular quartz (crenulate boundaries) at top right. 

384X 105-18 Contact of quartz vein (right) with altered host rock; greys in 
host material are phenocrystic and felsitic albite, and pinks/ 
olives are biotite. Beige-coloured irregular patches in contact 
zone of quartz are carbonate. Note strongly strained, 
recrystallized fabric of quartz and irregular form of contact. 



Granular a l b i t i t e ,  corn sed of interlocking prismatic plagioclase 
(greys, par t ly  twinned P" with i n t e r s  t i  t i a l  f lecks  and patches 
of carbonate (pinky beige) and c h l o r i t e  (dark olive:  e.g. centre) .  
Sl ide  includes disseminated py r i t e  (opaque, t o t a l l y  black grain) .  

Recrystallized fine-grained matrix of plagioclase showing 
d i f fuse  la th- l ike  forms. Strongly pervaded by carbonate (pinky 
beige) and brown b io t i t e .  Field includes ve in le t  of a l b i t e  
(note twinning) and carbonate . 
Flow-textured porphyry o r  c r y s t a l  t u f f .  Euhedral a l b i t e  c rys t a l s  
i n  minutely fine-grained f e l s i t i c  matrix. Note incipient 
fo l i a t i on ,  emphasized by s t reaks  of f ine-grained b i o t i t e  (o l ive  
browns: e.g. centre) .  Also minor f lecks  of carbonate (e-g.  
bottom r igh t ) .  Foliat ion swings around coarse c rys t a l s  : 
compaction e f f ec t  i n  unconsolidated ash? 

Contact between sub-po-rphyritic act inol i te-plagioclase  rock 
( r igh t )  and tuff  phase ( l e f t ) .  Tne tuff  contains l i t h i c  
fragments of s imilar  composition t o  the granular phase, plus 
c r y s t a l  c l a s t s  of amphibole (colours) and plagioclase (white), 
i n  a dark sub-opaque matrix. 

Coarse amphibole (orange, l e f t  ) with ophi t i c a l l y  enclosed 
plagioclase (speckled with s e r i c i t e )  set i n  f iner -  rained 
intergrowth of plagioclase , amphibole and epido t e  f r i gh t  ) . 
Non-foliated, equigranular aggre a t e  of subhedral amphibole 
(colours) and plagioclase (greys 7 . Field includes i n t e r s t i t i a l  
epidote (bluish;  e.g. r i gh t  cen t re ,  with small patch beige 
carbonate) and angular/skeletal grains  of sphene/leucoxene 
(dark brown t o  black, e.g. upper r i g h t  centre  adjacent t o  the 
granular epidote pocket ) . 
Sub-porphyritic texture.  Subhedral individual grains of 
amphibole (colours: note ragged terminations suggestive of 
secondary or igin)  i n  f i ne r  , diabase-like meshwork aggregate of 
a l b i t i c  plagioclase (greys) with i n t e r s  t i  t i a l  epidote (blue- 
black). 



(Slide 87-379X) 

Estimated mode 

Wall rock 
Plagioclase 
K-feldspar 
Carbonate ) 
Limonite ) 

Vein 
Quartz 
Barite 
Pyrite 
Chalcopyrite 
Sphalerite 
Elec trum 
Argentite 
Limonite 
Malachite 

22 
trace 

3 

68 
trace 
5 
1 

trace 
trace 
trace 
trace 
trace 

This slide illustrates a vein or segregation of quartz in contact with 
presumed wall-rock material. The latter is seen as one substantial area, plus 
several smaller included remnants within the vein. 

The wall-rock phase is of simple mineralogy, consisting essentially of a 
fine-grained aggregate of plagioclase. This is principally of microgranular C' ,? 

b / 
felsitic texture, of grain size 0.02 - 0.05m. Patchy textural variations, 
grading to a more meshwork-textured aggregate,are observable and the rock 
apparently represents a somewhat recrystallized, possibly fragmental volcanic 
approaching albitite in composition. 

The only other constituent of the wall-rock phase is a limonite-stained 
(and presumably ankeri t ic) carbonate , occurring , in patchily varying abundance, 
as a random fine-grained dissemination. 

The vein material is composed essentially of quartz, as an anhedral, crenulate- 
margined, strained aggregate of grain size up to about 5 . h .  Partial 
recrys talliza t ion is evidenced by the developen t of fine cher ty/granula ted 
material in some grain boundaries. 

A very minor component of barite is present as local intergranular pockets 
and networks in the quartz, often at or near the contacts with wall-rock remnants. 

Partial reaction and assimilation of wall-rock material is apparent. Hairline 
veinlets of quartz cutting the albitite contain well-formed crystals of albite 
(presumably redistributed from the wall-rock) and similar sparry albite is 
developed sporadically at the contacts of wall-rock xenoliths in the quartz. 
Minor redistribution of assimilated wall-rock material is evident as rare wisps 
of albite and carbonate in vein quartz grain boundaries. 

The quartz contains sulfides in the form of clusters of anhedral-subhedral 
grains of pyrite, 0.1 - 2 . h  in size. Chalcopyrite is an accessory component, 



Sample 51298 cont. 

typically in interstitial rnode - cementing between and moulding round the pyrite 
grains. More rarely chalcopyrite is seen as tiny threadlike veinlets or small 
inclusions within pyrite. Rare traces of associated sphalerite are present. 

The pyrite and chalcopyrite are extensively rimed and replaced by limonite, 
via grain boundaries and micro-fractures. 

Minor pyrite also occurs as fine-grained disseminations and fracture fillings 
in the wall-rock. 

Several examples of native gold or electrum were seen, always within pyrite. 
These are grains 5 - 50 microns in size, occurring as discrete blebs or composite 
with tiny inclusions of argentite. 



Sample 51299 (Slide 87-380~) 

Estimated mode 

Plagioclase 65 
Carbonate 24 
Quartz 1 
Biotite 5 
Serici te 1 
Pyrite 2 
Fe-Ti oxides 2 
Chalcopyrite trace 

This sample is described in the covering letter as 'quartz vein: GQ ~idge' . 
The hand specimen does, in fact, contain a somewhat irregular stringer of apparent 
quartz, about 1 cm thick, but this is not included in the slide. One of a number 
of thinner veinlets which traverse the sample is represented. This is found to 
be a mixture of albite, carbonate and quartz rather than straight quartz. 

The slide is made up predominantly of feldspathic rock of related cornposition 
to the host rock remnants described in the previous sample. 

It is a rather even-grained, anhedral-subhedral, interlocking prismatic 
aggregate of fresh plagioclase, ranging up to 0.h in grain size. A proportion 
of very fine-grained felsitic material down to O.Olm grain size occurs in inter- 
granular node, and as diffuse streaks. 

The plagioclase is apparently of albitic composition and the rock could 
reasonably be classified as an (altered) albitite. 

The albite aggregate is strongly pervaded throughout by fine-grained carbonate 
as clusters of tiny granules, O.Olm or less in size, coalescing to intergranular 
networks and irregular clumps and vein-like segregations of 0.5m or more. 

Reddish biotite occurs in similar mode but is less abundant. It fonns wisps 
and clusters of tiny flakes, often with associated fine-grained Fe-Ti oxides. 
Rarely it forms short sub-parallel lenses, sometimes with intergrown sericite, 
producing an extremely weak, incipient foliation. Wisps of dust-sized opaques 
reinforce this trend. 

Pyrite occurs as randomly disseminated individual subhedra 0.05 - 0.5m in 
size (occasionally to 1. Onan). Minor chalcopyrite is associated , as moulded-on 
or included flecks. Inclusions of oxides in the pyrite are also seen. 

The rock is cut by a thin (2 - 3m) veinlet composed of rather coarse-grained 
sparry albite, carbonate and quartz. One small pocket of sulfides occurs in the 
vein, but it does not appear strongly mineralized. The rock is cut by various 
other less well-defined veinlets, including some of carbonate alone. 

This rock appears to be of igneous affinities, though the highly specialized 
(albitic) composition is unusual. The disseminated biotite may be a metamorphic 
product, possibly related to a thermal event. The carbonate is unreactive to 
dilute acid and probably of dol~nitic or ankeritic composition. 



Sample GQ-1 (Slide 87-381X) 

Estimated mode 

Quartz 99 
Pyrite 1 
Chalcopyrite trace 
Argentite trace 
Elec trum trace 
Limoni te trace 

This sample is composed of essentially monomineralic vein-type quartz in the 
form of an anhedral aggregate of grain size 1 - 7m. It shows the effects of 
intense strain and shearing, in the form of crenulate grain boundaries, shadowy, 
mot tled/lenticular strain polarization, intergranular recrys tallization/granulation, 
and local parallel grain elongation. 

The slide includes rare clumps of pyrite grains, 0.01 - 1 . h  in size, with 
associated chalcopyrite. The latter occurs principally as intergranular threads 
and networks in the quartz and, occasionally, moulded on to pyrite grains. 

Rims of limonitization and secondary Cu minerals are rather common on the 
chalcopyrite. The pyrite is essentially fresk. 

Trace accessories are tiny specks (10 - 50 microns) of argentite in quartz 
and pyrite. These sometimes include minute flecks (1 - 20 microns) of electrum. 
A 25 micron bleb of native Au was seen 011 the contact of an intergranular thread 
of chalcopyrite in quartz. 



Sample 51229 (Slide 87-382X) 

Estimated mode 

Plagioclase 38 
Carbonate 16 
Biotite 24 
Quartz 20 
Sphene trace 
Rutile trace 
Pyrite 2 

This is a somewhat similar rock type to 380X, but differs in having a much 
higher content of biotite and in exhibiting a distinct foliation. 

It is composed predominantly of plagioclase , as a f ine-grained , anhedral 
to subhedral/prismaticaggregateof grain size0.02 - 0.h. Felsiticmterial 
in the lower end of this grain size range predominates, but there are some crudely- 
banded variations to slightly coarser, meshwork-textured material. 

Carbonate (doloniite or ankerite) and biotite are major accessories, tending 
to vary in abundance in a banded or lenticular fashion. The biotite is an olive- 
green variety and forms close-spaced networks and lenses of sub-oriented tiny 
flakes. Carbonate partly segregates as vein-like bodies intergrown with albite. 

The distinct foliation is further emphasized by sub-parallel wisps of dust- 

r"' - \  
sized rutile/leucoxene. 

\k. / 

Sphene is another notable trace accessory as scattered, small clurnps, sometimes 
associated with biotite or with pyrite. 

The lensy-banded fabric of this rock is suggestive of its being a fine-grained 
tuff . 

It includes a discrete vein-like body of quartz about 7mn thick. This 
parallels the prevalent foliation and is flanked on one side by a zone of diffuse 
quartz development as wisps and thin lenses interlaminated with the plagioclase. 

The main quartz band has a little intergrown carbonate near the margin. It 
does not appear to carry sulfides, though these (in the form of fine-grained 
disseminated pyrite in the host rock) show a distinct tendency to concentrate as 
a marginal envelope to the quartz band. 

The quartz is strongly strained and shows extensive recrystallization, 
suggesting that it may be pre-metamorphic in origin. There is a possibility that 
it is not a true vein but, rather, an interband of exhalative chert in the 
original bedded tuff. 



Sample 51230 (Slide 87-383~) 

Estimated mode 

Plagioclase 
Biotite 
Carbonate 
Quartz 
Rutile 
Sphene 
Pyrite 
Chalcopyrite 
Gold 

56 
15 
12 
14 
1 

trace 
2 

trace 
trace 

This is a very similar type of rock to the previous sample. 

Plagioclase varies, in lensy/clumpy fashion, from very f ine-grained felsi tic 
to diffuse-margined, partially recrystallized meshwork aggregates. There are 
also some concordant s tringer-like segregations os sparry (remobilized? ) albite 
with intergrown carbonate. 

As in 382X, carbonate and biotite are abundant accessories throughout. The 
carbonate occurs most comnonly as small, elong~te granules. The biotite is 
generally rather well-oriented and very f ine-grained . Dus t-sized rutile/ 
leucoxene is abundant, and there are small ' spongy 'clusters of granular sphene ; 
the latter is sometimes seen intergrown with pyrite. 

Quartz occurs as a discrete vein-like body or band, 5 m  thick, concordant to 
the foliation. It also forms dispersed wisps, lenses and sub-concordant trains 
intergrown with the dominant plagioclase elsewhere in the slide. 

The quartz of the main band is intensely strained and strongly recrystallized, 
with partial developnent of grain elongation parallel to the foliation of the 
enclosing rock. It contains a little intergrown, accessory carbonate. 

Pyrite occurs in this sample as fine-grained, disseminated euhedra, 0.02 - 
0.2m in size. These tend to show some concentration as concordant strings of 
partially coalescent grains in a zone marginal to the main quartz band. A little 
of this type of pyrite is also seen locally within the quartz, associated with wisps 
of pyrite and probably representing some intermingling of quartz and wall-rock. 
One or two discrete, much coarser pyrite grains occur within the quartz. 

Accessory chalcopyrite is present as rare traces. 

Despite the lack of strong vein-quartz developnent and the paucity of 
accessory sulfides, several grains of gold were observed in this sample. These 
include a 15 micron bleb within a coarse pyrite grain in the quartz vein; a 
7 micron inclusion, a 15 micron thread in a microfracture, and a 30 micron grain 
on the contact of pyrite and sphene - all the latter examples being associated 
with disseminated pyrite in the host rock, unconnected with the quartz vein. 

The possibility exists, as in the previous sample, that the quartz band is 
really a concordant, pre-metamorphic chert segregation. 



Sample HS-GF'M-87-2 (Sl ide  87-384X) 

Estimated mode 

Plagioclase  36 
B i o t i t e  34 
Carbonate 1 0  
Quartz 18 
R u t i l e  t r a c e  
Sphene 1 
Magnetite t r a c e  
P y r i t e  1- 

This sample is  of e s s e n t i a l l y  i d e n t i c a l  type t o  the  previous two. 

It conta ins  a 6 - 9mn concordant band of quar tz  which shows s i m i l a r  f ea tu res  
t o  the corresponding quar tz  bodies previously described. It is s t r a i n e d ,  shows 
c r e n u l a t e  g ra in  boundaries and in tergranular  r e c r y s t a l l i z a t i o n ,  and l o c a l l y  
e x h i b i t s  an o r i en ted  f a b r i c  roughly p a r a l l e l i n g  the contac ts .  It conta ins  
accessory carbonate a s  i n t e r s t i t i a l  networks and l o c a l  coarse  pockets. 

The rock type is again composed of fine-grained, f e l s i t i c  p lagioclase ,  showing 
a somewhat clumpy/lensy d i s t r i b u t i o n  of s l i g h t l y  coarser  meshwork aggregates . 

B i o t i t e  is abundant. It i s  again an olive-green v a r i e t y ,  occurring a s  a 
network matrix of sub-oriented f l akes  ou t l in ing  p lagioclase  and carbonate g ra ins .  
It l o c a l l y  concentrates as schl ieren .  Sphene is a comon assoc ia te .  

Carbonate is r e l a t i v e l y  less abundant i n  t h i s  sample and tends t o  be associa ted  
a s  clumps wi th in  the lensesor l aminae  of coarser  p lagioclase  which a l t e r n a t e  
with the s t rong ly  b i o t i t i c  f e l s i t e  zones. 

Quartz appears t o  be e s s e n t i a l l y  confined t o  the  s i n g l e  d i s c r e t e  band i n  
this sample. 

P y r i t e  is  sparse and of very fine-grained, disseminated form. A s l i g h t  
inc rease  i n  its abundance is observable adjacent  t o  the  quar tz  band. 

The l a t t e r  shows sharp  con tac t s  with the  b io t i t e -p lag ioc lase  h o s t ,  bu t  lacks  
any c r u s t i f i e d  o r  banded textures  such a s  might be expected of a ve in .  It is 
poss ib le  t h a t  such fea tu res  have been o b l i t e r a t e d  by metamorphic r e c r y s t a l l i z a t i o n ,  
o r  t h a t  the  quar t z  body is  a concordant c h e r t  band r a t h e r  than a vein.  

The rock appears t o  be a fine-grained tu f f  o r  tuffaceous sediment. 



Sample HS-GFM-87-3 (Slide 87-38.5~) 

Estimated mode 

Quartz 20 
Plagioclase 22 
Carbonate 23 
Biotite 17 
Sphene 2 
Ilmeni te 1 
Pyrite 15 

Tnis slide illustrates the contact of vein(?) quartz and host-rock in a 
sample showing complex intermingling of these two components. 

The host-rock is compositionally similar to that of the previous few samples 
but differs texturally. It is most similar to that described for 380X, being a 
non-foliated, meshwork aggregate of subhedral prismatic plagioclase, of grain 
size up to l . h ,  locally showing a weak preferred orientation (flow feature?). 
The fabric is somewhat reminiscent of a diabase. 

The plagioclase aggregate is intimately pervaded by very fine-grained, olive- 
green biotite as an intergranular phase, and as a dusting of tiny Elecks within 
plagioclase. Carbonate locally forms diffuse areas. of granular intergrowth 
with plagioclase and biotite, but is mainly concentrated in irregular veniform 
bodies showing a finely recrystallized, oriented texture. It appears to be dolomite. 

The quartz vein is of texturally heterogenous character, showing rapid 
variations from coarse grain to fine, recrystallized, sheared-looking material. 
It contains abundant irregular patches of coarse carbonate and streaky inclusions 
of felted biotite. Vein-like segregations of coarse albite are locally 
developed in In apparent hybrid zone at the wall-rock contact. That part of 
the vein included in the slide may, in effect, all be of the hybrid type. 

Pyrite is a prominent constituent of the contact zone of the vein. It 
is in the form of relatively coarse subhedral grains, 0.2 - 2 . h  in size, 
concentrated as semi-coalescent clusters. It is intergrown with biotite, carbonate, 
quartz, sphene and a prominent accessory - not hitherto observed in the suite - 
acicular ilmenite. 

Oxide inclusions are c m o n  in the pyrite, but accessory sulfides (such as 
chalcopyrite) are apparently absent, nor was any gold observed. 



Sample WW-L16N-9E (Slide 87-386~) 

Estimated mode 

Plagioclase (albite) 75 
Biotite 3 
Chlorite 6 
Carbonate 8 
Rutile trace 
Sphene trace 
Pyrite 8 
Limoni t e trace 

This sample is a feldspar-rich rock of distinctive textural type. Of 
previously described samples, it most resembles 380X, but contains much less 
carbonate and biotite. 

It is composed of a non-oriented aggregate of well-defined, fresh, blocky, 
subhedral-prismatic albite, of grain size 0.02 - 1.h. Wisps and network clumps 
of the finest grained material occur in grain boundaries of the coarser aggregates. 

Accessory carbonate, chlorite and fine-grained orange biotite, intergrown 
in various proportions or rnineralogically discrete, occur as randomly disseminated 
clumps and networks. Fine-grained rutile and sphene are associated. 

Pyrite is the other accessory. It shows a huge size range,from 0.02 - 8 . h .  
It occurs disseminated, as individuals and some close-packed clusters of tiny 
grains. To some degree it tends to concentrate in the wisps and patches of 
biotite and chlorite, and these minerals sometimes form partial selvedges on 
coarse pyrite grains. 

The coarser pyrite grains show slight marginal and microfracture-controlled 
limonitization. 

This rock is non-foliated and rather homogenous. Its origin is debatable. 
The freshness and textural aspect of the albite aggregate somehow do not look 
right for a primary igneous rock. Occasional crystal-cluster ghost textures 
picked out by dusty opaques are overgrown in random fashion by the present grain 
structure, and it may be that this is a metasomatic product. 



Sample HS-51223 (Slide 87-387X) 

Estimated mode 

Plagioclase 65 
Carbonate 18 
Biotite 8 
Chlorite 3 
Sphene 4 
Pyrite 2 

This rock has a similar composition to the previous sample but is texturally 
different. 

It is much finer grained overall and consists essentially of a plagioclase 
aggregate of grain size 0.1 - 0.2m. The granularity is rather ill defined and 
the rock has the aspect of being partially recrystallized. Scattered, randomly 
oriented, slender, lath-like plagioclase crystals, up to 1 . h  in length, are 
developed in prphyroblastic fashion within the granular aggregate. 

?he diffuse appearance of the rock in thin section is empmsized by an 
abundance of disseminated, fine-grained carbonate, orange biotite, chlorite and 
sphene. These form patches, networks and clusters of granules, evenly sprinkled 
through the plagioclase matrix without obvious relation to the plagioclase grain 
fabric. 

Generally the fabric of the rock is totally random, but there is local 
segregation of carbonate into vein-like masses, sometimes with intergrown chlorite. 
Carbonate in this rock is only faintly reactive to dilute HC1, and is probably 
mainly dolomite. 

Macroscopic examination of the slide indicates that the rock is traversed 
by a network of clear veinlets. These are mostly much less well-defined on the 
microscopic scale, and appear to be in the nature of zones of recrystallization 
following a micro-fracture network. They are composed of blocky albite, often 
with intergrown carbonate. The grain structure in the veinlets often overlaps 
into the adjacent rock matrix, and these appear to be segregation veinlets rather 
than true fissure fillings. 

The rock contains very minor disseminated pyrite. This is occasionally 
associated with albite-carbonate veinlets, but this is not a consistent relation. 

The origin of this rock is unclear. It has somewhat the aspect of a partially 
recrystallized ( thermally metamorphosed?) feldspathic volcanic or dyke rock. 



Sample HS-51225 (Slide 87-388X) 

Es t ima t ed mode 

Plagioclase phenocrysts 45 
Plagioclase groundmass 47 
Biotite 4 
Serici te 2 
Carbonate 2 
Sphene trace 
Apatite a trace 
W W e s  trace 

Tnis is another rock composed predominantly of plagioclase, like many of the 
previous samples. It is, however, texturally distinctive and unlike any previous 
samples. 

It consists of well-defined, subhedral-euhedral plagioclase phenocrysts and 
phenocryst-clusters set in a minutely fine-grained, strongly foliated groundmass 
of plagioclase. 

Tne phenocrysts range in size from 0.2 - 2 . h  or more, and are essentially 
fresh. They have the composition of albite. Some are very lightly dusted with 
sericite, and the occasional clusters (which are more in the nature of patches 
.of anhedral plagioclase aggregate) are often rimed and cemented by sericite 
and carbonate. 

The phenocrysts show a striking sub-parallel orientation, and the uniformly 
f ine-grained felsitic groundmass (grain size 5 - 20 microns) shows an incipient 
foliation where it is compacted between, or diverted around, the phenocrysts. 
The groundmass foliation is emphasized by the presence of sparse, minute wisps 
of sericite and elongate lenses of olive-green biotite. 

A few larger and more prominent segregations of biotite occur. These are 
ragged lenticular in shape (paralleling the foliation) and are composed of felted 
biotite wi th tiny granules of sphene and/or fine-grained pyrite . Occasional 
comparable zones rich in sericite are also seen. 

The origin of this fabric is uncertain. The rock is either a flow-textured 
porphyritic volcanic or minor intrusive (in which case the biotitic lenses may be 
altered xenoliths), or it is a mildly sheared and recrystallized crystal tuff 
(in which case the micaceous segregations may be altered lithic clasts or inter- 
layered mafic lenses). The well-preserved crystal form and lack of fracturing 
of the phenocrysts, and the homogenous, uncoarsened nature of the groundmass, 
indicate the absence of strong shearing. 



Sample HS-GI%-87-1 (Slide 87-389X) 

Estimated mode 

Plagioclase 48 
Biotite 25 
Chlorite 1 
Carbonate 23 
Sphene 2 
Pyrite 1 

This is another textural variant of the albite-carbonate-biotite mineralogy 
making up many of the rocks of this suite - and, like others, its origin is not 
clearly apparent. 

On the macroscopic scale it shows a distinct, possibly disrupted banded 
structure, defined largely by variations in biotite content. Under the microscope 
these segregations are less clear-cut; moreover, the overall grain structure of 
the rock is totally non-oriented and lacks the foliation which normally accompanies 
mineralogical banding. 

The rock exhibits an evenly granular texture, made up of close-packed, equant, 
sub-rounded plagioclase grains, 0.05 - 0.3m in size. Carbonate, showing a 
similar mosaic granularity, and green biotite, as fine-grained, felted to sub- 
oriented aggregates, are intergrown with the plagioclase in varying proportions. 
Relatively carbonate-rich or bio ti te-rich assemblages form streaky and/or banded 

(( ~1 segregations throughout. 
Some zones consist of plagioclase grains set in a matrix of felted biotite. 

Other zones are composed of fine, felsitic plagioclase, whilst others are composed 
of marble-like equigranular carbonate mosaics sprinkled with individual equant/ 
sub-rounded grains of plagioclase. The carbonate is unreactive to dilute acid, 
and is probably dolomite. 

These variations define the disturbed or rerimant macroscopic banded structure. 

Sphene is a comnon accessory of the biotitic zones, as tiny disseminated 
granules. A little randomly disseminated pyrite is also present. 

It seems likely that this is a recrystallized igneous rock of some kind, 
possibly a tuff. The recrystallization is totally non-directional and could be 
largely a thermal readjustment. The equigranular fabric and abundance of biotite 
are somewhat reminiscent of a hornfels. The albitic composition of the 
plagioclase is distinctive, and appears characteristic of the overall suite; it 
possibly indicates spilitic affinities. 



Sample WW-L9S-3E (Slide 87-390X) 

Estimated mode 

Plagioclase 3 
Carbonate 22 
Epido te 38 
Amphibole 23 
Quartz 8 
Chlorite 1 
Leucoxene 5 
Pyrite trace 

This is a rock of crudely banded character, in which the various bands show 
wispy/sinuous irregularities and microdeformation features. The banding also 
shows displacement along a microfault. 

It is texturally heterogenous under the microscope and apparently strongly 
altered and recystallized. 

There are two main component assemblages. One is an intimate intergrowth 
of turbid, very fine-grained epidote with carbonate. Carbonate tends to form 
diffuse, epidote-free pools and streaks within the intergrowth, and there are also 
zones in which the epidote is coarser and better crystallized. The other main 
component is an intergrowth of very fine-grained, fibrous amphibole and sub-opaque 
leucoxene. This material forms ragged, wispy lenses in the epidote carbonate 
component, with all stages of gradational admixture. 

One band shows a porphyritic texture with equant phenocrys ts (or possibly 
porphyroblas ts) of pale green, actinoli tic amphibole (possibly after pyroxene?) 
and a few elongate prisms of plagioclase,in a groundmass of anphibole-leucoxene. 

A third component group is a veining or renobilized one, including lenses, 
pockets and discontinuous veinlets of carbonate with quartz; veinlets of epidote 
and epidote-carbonate, sometimes showing contorted, ptygmatic form; and various 
shear-related segregations of carbonate and chlorite. 

The carbonate shows no reaction with dilute acid, and is presumably dolomite 
or ankerite. 

The rock has the aspect of a strongly altered, recrystallized and deformed 
andesitic tuff. The mineralogy and certain textural features are also somewhat 
suggestive of skarnic affinities. 



Sample WW-L850S-3E (Slide 87-391X) 

Estimated mode 

Amphibole 30 
Plagioclase 40 
Epido te 17 
Chlorite 2 
kuco xene 10 Opaque pigmenta tion ) 
Sphene 1 

This is a heterogenous rock of apparent fragmental character. 

The fragments are composed predominantly of intergrowths of fine-grained 
plagioclase and pale green, probably actinolitic, amphibole,showing a non-oriented, 
felsitic to meshwork texture. Constituent fragments vary in coarseness and 
mineral proportions, with occasional developent of ragged phenocryst-like amphibole 
and plagioclase crystals. The latter sometimes show the extremely elongate form 
noted in slide 387X, and the amphibole is often of acicular aggregate form 
indicative of secondary origin. These may, in fact, be porphyroblasts rather 
than phenocrysts. 

Much of the rock consists of small clasts, 0.1 - 0.5m in size, in a pervasive 
matrix of fine-grained leucoxene and a black pigmentation (graphitic? ) . Larger, 
better-defined clasts up to 2 or 3 m  in size are also seen outlined by sinuous 

[ f' .,!, schlieren and networks of the dark matrix phase. 
\ 
\ i 

Epidote is a prominent component, forming diffuse granular masses within the 
black matrix areas, and local clumps and discontinuous vein-like masses randomly 
scattered throughout. Some of the epidote grains have the aspect of altered 
crystal clasts. 

Notable features of this rock,which distinguish it from others of the suite, 
are a lack of carbonate, quartz and pyrite. 

It is clearly an altered and recrystallized lithic tuff. Refractive index 
measurements indicate that the plagioclase is once again of albitic composition, 
so that the rock appears to be of spilitic type rather than a normal andesite. 



Sample WW-GFM-8-3A (Slide 87-392X) 

(0 
This sample consists of two distinct rock types in contact. 

Half of the slide is made up of a fine-grained, microporphyritic rock having 
the following approximate mode: 

Plagioclase 36 
Serici te 4 
Amphibole 52 
Chlorite 1 
Epido te 2 
Sphene 5 

It consists predominantly of a rather equigranular intergrowth of plagioclase, 
pale green amphibole and fine-grained sphene, in the grain size range 0.05 - 
0.3m. The amphibole is somewhat fibrous/acicular in character and shows a partial 
preferred orientation which, together with the linear distribution of granular 
sphene and occasional diffuse concentrations of epidote, defines a weak foliation. 

Scattered, somewhat coarser grains, 0.4 - 2 . h ,  of partially sericitized 
plagioclase and of amphibole (the latter sometimes clumped) occur throughout. 
The plagioclase has the composition of albite. These could be phenocrysts in a 
porphyry, or coarser clasts in a crystal tuff. The distinctly granular, sub- 
oriented fabric, with an essentially complete size gradation to the coarser 
1 ,  pnenocrys ts ' , favours the latter interpretation. 

This homogenous lithotype is in irregular, but sharp contact with one of 
obvious fragmental character. This consists of abundant lithic clasts, 0.2 - 
10.Chrun or more in size, of various meta-andesitic rocks. Tnese are composed of 
various proportions of amphibole, plagioclase, epidote and leucoxene, and are set 
in a dark cryptocrystalline matrix rich in chlorite and leucoxene. The clasts 
include rocks showing a variety of textures including porphyritic and glassy types. 
Tney cmonly show foliated textures and are sometimes of ragged, elongate form. 
Crystal clasts of amphibole and plagioclase are also present. 

This lithotype is clearly an andesite lapilli tuff. 

The direction of elongation of the ciasts in the tuff phase, and the internal 
foliation within those clasts, parallels the foliation in the other lithotype 
with which it is in contact. The contact, however, is essentially normal to 
this foliation direction. 



Sample DM-001 (Slide 87-393~) 

Estimated mode 

Amphibole 50 
Plagioclase 20 
Epido te 27 
Carbonate 2 
Quartz 1 
K-feldspar ) 

This is an intensely altered rock which, like many others of the suite, shows 
extensive recrystallization without any oriented fabric. In this respect it has 
the aspect of a thermally metamorphosed product. 

It exhibits a simple mineralogy, being composed predominantly of what is 
tentatively identified as amphibole. This is a colourless to olive-brown, prismatic 
to granular material, of grain size 0.02 - 0 . h .  In addition to the predominant 
tiny prismatic grains, this also forms small atoll-like bodies. 

?he amphibole forms an even, dense dissemination through a matrix made up 
of fine-grained epidote and plagioclase. The latter two components alternate in 
a diffuse, patchy manner which could reflect a remnant granular fabric on the scale 
0.5 - 2 . h .  

Rare phenocryst-like grains of coarser amphibole and plagioclase, more or 
less altered to epidote arid carbonate, are seen,attesting to the probable igneous 
origin of the rock. 

The rock is cut by sparse veinlets and diffuse replacement patches of carbonate, 
sometimes with intergrown quartz and K-feldspar. There are also some discontinuous 
hairline threads and pools of plagioclase, which appear to be in the nature of 
localized zones free of the prevalent fine-grained amphibole; they possibly 
represent local 'clearing' recrys tallization along late microfractures . 

The origin of this fine-grained rock is obscure. It is non-foliated and 
homogenous but for patchy variations in matrix composition. It is probably a form 
of altered andesite. 



Sample DM-010 (Slide 87-39423) 

Estimated mode 

Amphibole 43 
Plagioclase 40 
Serici te 2 
Epido te 10 
Quartz 1 
Leucoxene 4 

This is a somewhat altered diabase in which the primary ophitic texture is 
clearly preserved. 'Ihe alteration is probably deuteric in nature and the rock 
does not appear metamorphically modified. 

Clumps of optically continuous, pale green amphibole, 1 - 3mn in size, 
ophitically enclose prismatic grains of lightly sericitized plagioclase, 0.2 - 
l.Omrn in size. 

Between the ophitic clumps, the rock is composed of randomly oriented, 
granular to lath-like plagioclase intergranularly pervaded by epidote and fine- 
grained fibrous amphibole. 'Ihe plagioclase also shows some dusting and internal 
replacement by the secondary minerals. 

Other components are minor inters ti tial quartz and rather abundant , diffuse/ 
skeletal grains of leucoxene (presumably after rutile). 

This rock, though somewhat 'messy' in appearance by virtue of pervasive fine- 
grained secondary products , appears unrecrys tallzied . 'Ihe amphibole (including 
the well-defined ophi tic masses) is presumably a late-magmatic modification of 
original pyroxene, 

The plazioclase does not show good twinning, but refractive index measurements 
suggest that it is of albitic composition. 'Ihe rock is thus indicated as of 
spilitic type. 



Sample DM 113N/6+72E (Slide 87-395X) 

Es t ima ted mode 

Amphibole 56 
Plagioclase 33 
Epido t e 7 
Carbonate 2 
Leucoxene 2 

This is another rather homogenous,even-grained rock of intrusive igneous 
aspect . 

It consists dominantly of a randomly oriented, rather equigranular aggregate 
of grains of fresh, pale green amphibole, 0.2 - 1 . h  in size. This is inter- 
grown with plagioclase,as similar or slightly smaller sized subhedra, and some 
areas of finer anhedral material. 

Interstitial pockets are occupied by epidote and lesser carbonate. The 
epidote also forms intimate intergrowths and probable local replacements of some 
finer-grained patches of plagioclase. 

Leucoxenised rutile is rather comon, as randomly scattered, reticulate/ 
skeletal patches to 0.5m. 

The slide is cut by a microshear showing local development of fine-grained 
carbonate and fibrous amphibole. 

This rock is of generally similar mineralogy and type to the previous sample 
and appears unmetamorphosed. Texturally it is somewhat different, lacking 
ophitic features. The amphibole is homogenous, though slightly ragged and 
marginally fibrous in its outline. It may have developed from original pyroxene 
(though, as in the previous sample, no remnants r,re seen) or could be primary. 

The plagioclase is not well-twinned, but optical properties, where measurable, 
suggest that it is of sodic composition - and possibly largely albitic. These 
rocks thus appear to be typical spilites. 



Sample MF-3-26-06 

Estimated mode 

(Slide 87-396X) 

Plagioclase 38 
Amphibole 35 
Epido te 20 
Chlorite 3 
Leucoxene 4 
Carbonate trace 

This is another amphibole-plagioclase rock which is clearly of similar general 
type to the previous two samples, but shows distinctive textural features. 

In overall grain size it resembles 394X rather than the recognizably finer 
grained 395X, but it does not show ophitic character. 

It consists of stumpy, subhedral grains, 0.5 - 2 . h  in size, of the same 
f resh-looking , pale green (probably actinoli tic) amphibole as the previous samples. 
These are set, in sub-porphyritic fashion, in a meshwork-aggregate of sharply 
euhedral, lath-like plagioclase of grain size 0.1 - 1.h. 

The plagioclase matrix is strongly pervaded and interstitially cemented by 
microgranular epidote. Epidote also commonly forms core replacements of 
plagioclase grains. Minor chlorite and traces of carbonate are additional inter- 
stitial components. 

Dark brown, partially leucoxenized sphene is rather abundant, forming randomly 
scattered re ticulate/poikili tic, graphic- textured grains to 1. O m  in size. These 
incorporate portions of the other silciate components and/or conform to the angular 
interstices of the plagioclase meshwork. 

The plagioclase composition is again indicated as albite, and this rock is best 
classified as a sub-porphyritic spilitic diabase. It appears essentially 
unme tamorphosed . 



Sample DM RG 29 (Slide 87-397X) 

Estimated mode 

Albite 8 5 
K-feldspar 9 
Quartz 1 
Chlorite 1 
Serici te 2 
Carbonate trace 
Limonite ) 
Pyrite ) 2 

This rock is composed almost entirely of feldspar. 

Texturally it consists of abundant, rather ragged, randomly oriented, equant/ 
prismatic phenocrysts and phenocryst clusters of albite and lesser K-spar 
(sometimes showing microcline cross-hatching), 0.2 - 2 . b  in size, in a finer 
plagioclase groundmass. The latter is a felsitic, interlocking anhedral aggregate 
of grain size 10 - 50 microns. It contains tiny sub-phenocrysts of O.lm or 
so in size, such that there is an almost complete size range from the finest felsite 
to the coarser phenocrysts. The outlines of the phenocrysts are typically 
crenulate against the enclosing microgranular matrix. 

This fabric is typical of many albitites. A few plagioclase phenocrysts show 
mild sericitization, but the majority are completely fresh, as is the groundmass 

(I( \, -! i plagioclase. 
The only accessories are sparsely scattered flecks of chlorite, and 

relatively abundant, empty and limonite-encrusted casts which are probably derived 
from the oxidation and leaching of pyrite (traces of wi7ich are seen in the cut-off 
chip though not in the slide). Rare small grains of limonitized carbonate are 
also seen. 

The rock is,cut by rare, discontinuous veinlets of quartz with intergrown 
albite. 

?his is a leucocratic,potash feldspar-bearing albitite which may represent 
a genetically-related keratophyric variant of the spilitic dyke rocks 
exemplified by the previous few samples. 



105-0 Reflected l ight.  Scale lcm = 42 microns. 
n o  20 micron gold grains (yellow) in pyri te  (cream colour). 
Medium grey (upper centre) is iimonite developed marginal t o  a 
microfracture. Black ( r igh t )  is quartz. 

105-1 Reflected l ight.  Scale lcm = 42 microns. 
20 micron grain of e lectm (bright yellowish white, lower r igh t  
centre) associated with angular pocket of argent i te  (dark grey, 
i n  contact with electrun) included within pyr i te  (cream colour). 
Note a l so  inclusions of chalcopyrite (brownish yellow) and 
veining and par t ia l  rimning of pyri te  by limonite (grey). 



105-2 Reflected l igh t .  Scale lcm = 42 microns. 
30 micron equant grain of gold (c i rc led)  on contact  of p y r i t e ,  
and thread-like gold (a lso  c i r c l e d )  associated with a micro- 
f racture  in the pyr i te .  Flecked dark background i s  f ine  
f e l s i t i c  host rock. Sl ight ly  l igh te r  grey grains a t  and near 
pyr i te  contact a r e  sphene. 

105-8 Reflected l igh t .  Scale lcm = 42 microns. 
Argentite pockets ( l igh t  grey,  top r i g h t ,  b t t o m  l e f t )  i n  quartz.  
Note fine-grained electrum (br ight  f lecks)  associated with the  
argenti te.  Argentite inclusions (30 - 50 microns) a l s o  within 
the pyr i te  grain.  



380X 105-15 f ine-graind brown b io t i te  and carbonate (pinky beige) in 
granular a l b i t i t e  (matrix greys, l m l l y  showing lamellar 
twinning,). 

382X 105-16 Plane polarized transmitted l ight .  
Olive green b io t i t e  as f ine-graind a s p s  and fleck, arid pockets 
associated with pyrite c lusters  (black) i n  weakly fol ia ted,  
f ine-gralr~td f e l s i t i c  rock. 



i05-17 Same fleld as 105-16 but cross-polarized light. 
Shows fine grain size and textural character of partially 
recrystallized felsitic rock. Portion of a lens of finely 
granular quartz (crenulate boundaries) at cop right. 

105-18 Contact of quartz vein (right) with altered host rock; greys in 
host material are phenocrystic and felsitic albite, and pinks/ 
olives are biotite. Beige-coloured irregular patches in contact 
zone of quartz are carbonate. Note strongly strained, 
recrystallized fabric of quartz and irregular form of contact- 



386X 105-19 Granular a l b i t i t e ,  c sed of interlocking prismatic plagioclase 
(greys, partly twinned "P" with i r t e r s  t i t i a l  flecks and patches 
of carbonate (pinky beige) and chlori te  (dark olive: e.g. centre). 
Slide includes disseminated pyrite(opaque; total ly  black grain).  

7 X  105-20 Recrystallized fine-grained matrix of plagioclase showing 
diffuse lath-like forms. Strongly pervaded by carbonate (pinky 
beige) and brown b io t i te .  Field includes veinlet of a l b i t e  
(note twinning) and carbonate. 



i05-21 Flow-textured porphyry or crystal tuff. Euhedral albite crystals 
in minutely fine-grained felsitic matrix. Note incipient 
foliation, emphasized by streaks of f ine-grained biotite (olive 
browns: e-g. centre). Also minor flecks of carbonaLe (e-g. 
bottom right). Foliation swings around coarse crystals: 
compaction effect in unconsolidated ash? 

39 2X 105-22 Contact between sub-porphyritic actinolite-plagioclase rock 
(right) and tuff phase (left). The tuff contains llthic 
fragments of similar composition to the granular phase, plus 
crystal clasts of amphrbole (colours) and plagioclase (white), 
ln 3 dark sub-opaque matrlx. 



105-23 Coarse amphibole (orange, leE t )  with ophitically enclosed 
plagioclase (speckled with se r i c i t e )  s e t  in Einer- 
intergrowth oE plagioclase, amphibole and epidote rain* right) .  

105-24 Non-foliated, equigranular aggre a t e  of subhedral amphibole 
(colours) and plagioclase (greys k . Field includes i n t e r s t i t i a l  
cpidotc (bluish; e.g. right centre,  with small patch beige 
carbonate) and angular/skeletal grains of sphene/leucoxene 
(dark brown to black, e-g. upper right centre adjacent to the 
granular epidote pocket). 



39GX 105-25 Sub-porphyritic tex ture .  S u b e d r a l  lndrvidual  gra lns  of 
amphibole (colours:  note ragged tennlna t rons  s u B e s t r v e  of 
secondary or rgrn)  In f l n e r ,  d r a h s e - l r k e  meshwork aggregate of 
a l b i t i c  p lagioc lase  (g,reys) with r n t e r s t l t i a l  epldote (b lue-  
black).  
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STEFFEN ROBERTSON A N D  KIRSTEN 

Consulting Engineers 

Abermin Corporation 
1500 - 1075 West Georgia Street 
Vancouver, B.C. 
V6E 3C9 

STEFFEN, ROBERTSON AND KIRSTEN (B C ) INC 

Suite 801, The Burrard Bu~ld~ng 

1030 West Georgla Street 
Vancouver, B C . Canada V6E 2Y3 

Tel (604) 681 -4196 Telex 04-352578 

September 2,1987 %%?P.- 
File: 64301 

Attention: Mr. J. S. McKinney 

Dear Sir: 

A site visit of the Highland Surprise Mine at Retallack B.C. was conducted on September 1,1987. The 
purpose of this visit was to evaluate the stability of the underground openings. The followkg 
observations and recommendations are presented. 

Observations 

1. The Number Four Level (130 Level) was the only part of the mine which was examined 
because the portals of the other levels were collapsed or blocked. 

2. The timber from the portal through to the bedrock is intact and shows no sign of distortion; 
however, the timbers are rotting. 

3. The rock throughout the level with the exception of the portal and the chute access from the 
416 XCW is competent and tight with weak to moderate schistosity and weakly developed joint 
sets. The joints are generally smooth; undi~lating a d  disr~ntinuous. The rock is uns~pported 
and has not loosened after 46 years. 

4. Two interconnected stopes (4.0 m x 8.0 m) have been developed from 416 XCW and appear to 
connect to the Number 3 Level. These are not shown on the Jan. 1941 plan by VJ.  Southey. 
The stopes are unsupported and have not experienced rockfall since the completion of mining. 
The timbers in chutes of these stopes are rotten and are supporting some loosening rock. 

5. The timbered manways in the stopes are quite rotten and are in poor condition. 

6. The rock mass quality was assessed at 13 locations throughout the level using the NGI 
Tunnelling Quality Index The average Q value was 1.45. 

Recommendations 

1. The timbers in the Number 4 Portal are acceptable for man access only. Personnel should not 
disturb the timbers. The overburden above the portal has recently failed and blocked the 
portal. Excavation equipment should be on standby at the portal when personnel are in the 
mine whenever there has been rainfall during the preceding three weeks. 
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2. AU of the level; walls and roof, between the end of the portal timber and chute access below 

0 the stopes should be scaled for any loose rock. Additional rock support should not be 
required. 

3. Access to the chute area below the stopes and the stope manways should be restricted because 
the rock and timbers are not in good condition and the chutes cannot be expected to resist any 
rockfall which may occur in the stopes. 

4. If access for drilling equipment is required the portal timbers must be replaced. If slashing for 
drill stations is required in the mine some rock support in the form of bolts and screen may be 
required if the width of the opening exceeds 4.0 m. 

5. It is understood that the present plans are to excavate the collapsed overburden at the Number 
3 Level (1U) Level) portal to allow access for sampling. This excavation should not have 
unsupported vertical walls and excavation equipment may have to be on standby as per 
recommendation 1 depending on the slope of the excavation. 

In conclusion the rock mass beyond the till and weathered zone is fair and the tunnel dimension is 
small. Their cost of rehabilitation will be trivial and involve less than 2 mandays. The use of multi- 
plate culvert for rehabilitation of collapsed portals can be considered. Cost may be in region of 
$500/m. 

No. 4 level, at present, can only be used for sampling. Any other work on the level would require 
rehabilitation of the portal along the lines indicated above. 

We hope that this satisfies your requirements. 

Yours truly, 

STEFFEN ROBERTSON & KIRSTEN (B.C.) INC. 

John Brodie, P.Eng. 
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Wages 

Contractors: 
Topo Maps 
L i  ne 
Geophysics 
Petrographic 
Mining Engineer 
Re-open Mine 
He1 i copter 
Dra f t ing  & Reproduction 
Geochem 

Support Cost 
Room & Board & Equipment 
Vehicle Rental 

TOTAL 

WHITEWATER PROJECT 

COST SUMMARY 



WHITEWATER PROJECT 

WAGES 

Permanent 

Dr. B. W. Smee Exp lo ra t ion  Supervisor 
12 days @ $360/day = $ 4,320.00 

G. F. McArthur, Senior Geologist  
177 days @ $270-300/day = $49,410.00 

K. M. Jumpsen, Technician 
2 days @ $145/day - - 290.00 

Temporary 

A. D. McLaughl i n, Contract Geol og i  s t  
108 days @ $140-175/day = $15,785.00 

M. F ie lds ,  Contract  Geologis t  
36 days @ $125/day = $ 4,500.00 

W. 6. G i  r l i n g ,  Geological Ass is tan t  
100 days @ $120/day = $12,000.00 

Casual : 

Char1 i e B i  s s e t t  
14 days @ $80/day 

TOTAL WAGES 



WHITEWATER PROJECT 

CONTRACTORS 

Eagle Maping 
Topographic maps 1:5000 

Wal dsbatch Hol d ings  - L i  n e c u t t i  ng 
Whitewater G r i d  16.7 km - 13 days $ 5,773.50 
L y l e  Gr id  22.9 km - 24 days $ 7,722.50 

39.6 km - 38 days 
Truck - 37 days @ $45/day = 

- 
$ 1,665.00 

P i cke ts  - 2500 @ $0.35 = $ 875.00 
Tota l  Cost 

S c o t t  Geophysics - Geophysics 
Whitewater G r i d  32.5 km VLF-Mag 
L y l e  Gr id  21.5 km VLF-Mag 

2.5 km IP  
Report by J e r r y  Thornton 
Labour - 2 people f o r  2 days 

Petrographic  Report  - J. Har r i s  
19 rock sec t ions  

M i  n i  ng Engi neer 
S t e f f a n  Robertson & K i  r s t e n  
John Brodie - S i t e  examination 

Hi gh l  and Surpr i  se Mine 
Re-open Level 4 (August) 
P. Leontowicz 10 days - 100 hours @ $50/hr = $5,000.00 
D. Tyers 15 days - 113 hours @ $50/hr = 5,650.00 

$10,650.00 
Re-open Level 3 (September) 
R & S Holdings 10 days 
16 hours b l a s t i n g  = $1,096.80 
45 hours excavator Cat 2158 = $4,027.50 
42 hours 0-6 Cat 
Mob-Demob 

Tota l  Cost t o  re-open Levels  3 & 4 

Vernon He1 i copters  - 13 hours Be1 1 2068 + f u e l  (900.60) 

Contract  D r a f t i n g  & Reproduction 

Bondar-Clegg & Co. - Geochemi ca l  Analysi  s 
206 S o i l s  - Cu, Pb, Zn, Au, Ag = $2,272.90 
188 Rock geochem - Cu, Pb, Zn, Au, Ag = $2,413.58 
135 Rock assays = $2,287.99 
Shi pp i  ng = $ 793.81 

TOTAL 



Business Expense 

Accomodat i on 

Camp Equi pment 

Camp Food 

Equi pment Rental 

F i e l d  Equipment 

Transportat ion 

TOTAL 

WHITEWATER PROJECT 

SUPPORT COSTS 

Vehicle  Rental - 4 months each vehicle  
1 Chev 3/4 ton  4x4 - $ 954.00/month 
1 Toyota Landcrui ser - $1,128.90/month $8,331.60 

Gas & Service - 
(' ' 
\\. ' Tot a1 



WHITEWATER PROJECT 

EXPLORATION COST BREAKDOWN 

To ta l  Expenditure: D i rec t  cost & Pro-rated support costs 
D i  r e c t  Costs: Contractors i nvoi ce, assay etc.  
Support Cost: Room & board, wages, vehicle, equipment etc. 
Support Cost Pro-rated according t o  t ime taken t o  complete task. 

Vehic le Rental 

Room & Board & Equipment 

12,131*74 = $110.28/day 
110 days 

16,190.20 = $44.23/man-day 
366 man-days 

Summary Cost Breakdown by Job 

Geol ogy : $110,922.02 
Gr id Locat ion: 34,862.45 
Geophysi cs : 21,519.28 
Geochemi s t  r y  : 3,965.61 
Physical : 25,500.38 
Tota l  Cost $196,769.74 

Cost Breakdown by Job 
(7 'L ,/ L i  n e c u t t i  ng 

39.6km - Contractor  37 days June & J u l y  
37 x 4 men = 148 man-days 

30.4km - Abermin Personnel 26 days June & J u l y  
79 man-days 

Wages = $12,465.00 
R&B 79 x44.23 = 3,494.17 
Trans 26 x 110.28 = 2,867.28 

Tota l  cost  71km l i n e  

Geophysics 54km VLF-Mag + 2.5 km I P  

Cont rac tor  - 20 days (52 man-days) 

Abermi n - Labour $ 800.00 
Wages 1,950.00 
Support 993.70 

Tota l  Cost 



Cost Breakdown by Job (Cont'd) 

0 
Geochem Soi 1 s 

206 Soi 1s + Shipping 
$2,272.90 + 264.60 = 

Labour - 4 days x $80/day = 320.00 

Abermin - 3 days x 270 = 810 .OO 

Support - 3 x 44.23 = $132.69 
3 x 55.14 = $165.42 298.11 

Tota l  Cost 

Highland Surpr ise  Mine Work - Re-opening Levels 3 & 4 

Cont rac tor  Costs: 5000 + 5650 + 9441.30 = $20,091.30 

Abermi n : 
Labour - 10 x $80/day = $ 800.00 
Wages - 16 man-days = 3,350.00 
Support - 5 days @ 110.28 = 551.40 

R&B 16 x 44.23 = 707.68 5,409.08 
/' --., 

I I 

'\ To ta l  Cost 





APPENDIX V I  

STATEMENT OF Q U A L I F I C A T I O N S  



STATEMENT OF QUALIFICATIONS 

I, Gerald F. McArthur of Del ta ,  B r i t i s h  Columbia hereby 
c e r t  i f y  t h a t :  

1) I am a Senior Geologis t  employed i n  t h e  f i e l d  of minera l  
exp lo ra t i on  by Abermin Corporat ion o f  S u i t e  1500 - 1075 
West Georgi a  Street ,  Vancouver, B  .C. 

2) I am a graduate o f  t he  U n i v e r s i t y  o f  B r i t i s h  Columbia, 
ho ld ing  the  degree o f  Bachelor o f  Science i n  Geology, 
obta ined i n  1973. 

3) I am a Profess ional  Geo log is t  r eg i s te red  i n  t h e  prov ince 
o f  Alberta, member o f  t h e  CIMM and a  f e l l o w  o f  t h e  
Geological  Associat ion o f  Canada. I have been engaged 
i n  t he  f i e l d  o f  mineral  e x p l o r a t i o n  s ince  1973. 

4 )  The work discussed i n  t h i s  r e p o r t  was done under my 
superv is ion and I am the  author o f  t h i s  repor t .  



STATEMENT OF QUALIFICATIONS 

I, A. Douglas McLaughlin o f  Vancouver, B r i t i s h  Columbia 
hereby c e r t i f y  t h a t :  

1 )  I am a  Senior employed i n  t h e  f i e l d  o f  m inera l  
e x p l o r a t i o n  by Abermin Corpora t ion  o f  S u i t e  1500 - 1075 
West Georgia S t ree t ,  Vancouver, R.C. 

2) I am a  graduate o f  t he  Acadia U n i v e r s i t y ,  Wol fu l le ,  Nova 
Sco i ta ,  ho ld i ng  t he  degree o f  Bachelor o f  Science i n  
Geology, obta ined i n  1977. 

3 )  I am a  member o f  t he  C I M M  and t h e  Geolog ica l  Assoc ia t ion  
o f  Canada. I have been engaged i n  t h e  f i e l d  o f  m inera l  
e x p l o r a t i o n  s ince  1978. 




