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INTRODUCTION 

The Boot claim group was staked i n  August, 1977 by the  F i r t h  Project  (wholly 

financed by Chevron Canada Ltd.) following the  fo r tu i t ous  discovery of unusually 

good grade s c h e e l i t e  mineralization during a uranium exploration program. The 

p ro j ec t  was renamed t h e  Grass Project  ( G P )  i n  1978 and the  claim group was expanded 

and explored by geological and geochemical surveys. 

Work i n  1979 included 1414 m (4638 f e e t )  of d r i l l i n g  in ten  holes plus expansion 

of t h e  g r i d  s o i l  sampl ing and mapping program s t a r t e d  in  1978. The program was 

d i r e c t l y  supervised by geologist  U.  Schmidt on behalf of the  p ro jec t  managers, 

Archer, Cathro and Associates Ltdi The budget f o r  the  1979 program was increased 

from $150,000 t o  $390,000 i n  July  t o  allow an extension of the  d r i l l  program on 

the Boot claims.  

PROPERTY, LOCATION AND ACCESS 

The Boot Cirque showing l i e s  w i t h i n  a group of 308 contiguous Boot-Marmot 

claims recorded i n  the  Watson Lake Mining D i s t r i c t  i n  t h e  name of Archer, Cathro 

and Associates Ltd. a s  follows: 

CLAIM NAME NO. GWWT NUMBERS EXPIRY DATE . - 
Boot 1-24 
Boot 25-35 
Boot 36-37 
Boot 38-39 
Boot 40-252 
Boot 253 
Boot 254-261 
Boot 262-265 
Boot 266-271 
Boot 272-275 
Boot 276-277 
Boot 278-281 
Boot 282-284 
Marmot 1-24 

26 Feb. 
26 Feb. 
19 Jan. 
19  Jan. 
19 Jan. 
7 Feb. 
7 Feb. 
7 Feb. 
7 Feb. 
7 Feb. 
7 Feb.. 
7 Feb.' 
7 Feb. 

26 Feb. 

TOTAL - 398 







The claims l i e  w i t h i n  NTS map shee t  105G/6 a t  l a t i t ude  61°25'N and longitude 

131°10'W, approximately 100 km southeast  of Ross River and 230 km northeast  of 

Whitehorse. Access during 1979 was by float-equipped a i r c r a f t  t o  Lampman Lake, 

5 km north of the  Boot Cirque showing o r  by fixed-wing a i r c r a f t  t o  a gravel a i r s t r i p  

24 km t o  the  northwest. 

The neares t  road i s  the Campbell Highway, an all-weather gravel road connecting 

Ross River t o  Watson Lake, which passes w i t h i n  30 km of the  claims t o  the  north. A 

45 km long winter t o t e  t r a i l  from Campbell Highway extends t o  w i t h i n  8 km of t he  

north end of the  claim group. The t o t e  t r a i l  was b u i l t  i n  1967 and has been used 

occasionally s ince  then. 

LOGISTICS 

The f i e l d  crew was made up of p ro j ec t  geolog 

G. Matthews, J .  Dennett and C. Jackish. Dr i l l ing  

M.P. Ph i l l i p s .  The f i e l d  camp was es tab l i shed  i n  

located i n  the  group, 4 km south of Lampman Lake. 

i s t  U. Schmidt and student a s s i s t an t s  

was supervised i n  pa r t  by geologist  

the  Boot Cirque, which i s  c en t r a l l y  

He1 i copter support was provided by Trans-North Turbo Air Ltd. using a1 te rna t ive  

char ters  of a Bell 47632  and Hughes 500C hel icopters  based a t  the  camp and casual 

rental  of a Bell 206B hel icopter  ( J e t  Ranger) based a t  Ross River. Heavier l i f t  

turbine he l icop te rs  were rented on a casual  bas is  from Shir ley Helicopters Ltd., 

Whitehorse fo r  d r i l l  mobilization. A t o t a l  of 124.2 hours of con t rac t  Bell 47, 72.4 hr 

of contract  Hughes 500C, 10.3 hours of casual  J e t  Ranger, 16 hours of casual Gaze1 l e  

and 11.7 hours of casual Be1 1 204B time werc used. Dri l l ing was contracted t o  E. 

Caron Diamond Dr i l l i ng  Ltd. of Whitehorse, i n i t i a l l y  using a JKS-300 d r i l l  and 

l a t e r  using a Longyear model 38 d r i  11 . 



The following is  a summary of the  program: 

July 29 - camp mobilized t o  Boot Cirque using truck t o  Ross River, Porter ~ 
a i r c r a f t  t o  Lampman Lake and he1 icopter t o  camp s i t e ;  

Aug. 12 - JKS-300 d r i l l  moved t o  Boot Cirque A zone from the Campbell Highway 

using the  contract  Hughes 500C helicopter; 

Aug. 23 - Longyear model 38 dr i  11 moved t o  Boot Cirque B zone and JKS-300 dri  11 

demobi 1 ized usi ng a SAM1 G Gaze1 1 e he1 icopter from the  Campbell 

Hi ghway ; 

Oct. 14 - d r i l l  and camp demobilized t o  Campbell Highway using Bell 2048 from 

Whitehorse. 

No s ignif icant  time was l o s t  t o  weather, sickness, in jur ies  or  helicopter 

malfunction. No other mining exploration companies were act ive in the area. 

REGIONAL GEOLOGY 

General 

The claim block l i e s  within Finlayson map area fo r  which the most recent 

geological map was published in 1977 a s  Open File 486 by D.J. Tempelman-Kluit. 

The area ' s  complex structural history lends i t s e l f  to  a t  leas t  three interpretat ions;  

Two interpretations,  one by the GSC and one by GP,  were previously written u p  in 

Boot-Marmot Assessment Report 1978 and are  only referred t o  briefly in th i s  report. 

A more recent interpretation pub1 i shed in GSC Paper 79-1 4 by D. J. Tempelman-Kl ui t 

has a better f i t  with Grass Project observations b u t  s t i l l  contains substantial  

differences. 



GSC Model 

The main elements of the project  area are  three overthrust a1 

p la tes  superimposed onto Upper Proterozoic and Cambrian rocks by a 

tectonic event i n  ear ly  Cretaceous time. Two of these p la tes ,  the 

1 ochthonous 

major Cordilleran 

Nisutl in and 

Anvi 1 A1 1 ochthons , and underlying Proterozoic t o  Cambrian metamorphic rocks, occur 

in the vicini ty of the Boot claim group. The Nisutlin Allochthon, which is the 

lowest i n  the sequence, contains the  PPK2 and PPK4 sch i s t  u n i t s  found on the Boot 

claims. The overlying Anvil Allochthon, which i s  a dismembered ophiolite su i t e ,  

is found within 3 km of  the  claim group. The th i rd ,  and s t ruc tura l ly  highest plate ,  

is the Simpson Allochthon, which consis ts  of sheared granodiorite and l i e s  outside 

the project area. 

The stratigraphy in the  v ic in i ty  of the Boot claims is  summarized in Table 1 

on the  following page. Included in the Table are  the underlying Upper Proterozoic 

and Cambrian gneiss and sch i s t  units and Cretaceous quartz monzonite which intrudes 

a l l  of the section. Individual elements a re  summarized i n  t h i s  section and de ta i l s  

a re  given further i n  this report. 

Autochthonous Rocks - Upper Proterozoic t o  Cambrian age Units e n  and PGsc 

paragneisses underlie a l l  allochthonous plates. The contact relat ionship between 

the paragneiss and the  overlying Nisutlin Allochthon i s  uncertain because Cretaceous 

metamorphism and p1 utoni sm which postdate overthrusting have obscured contact 

relationships. I t  i s  possible t h a t  the paragneiss i s  a separate underlying 

autochthonous u n i t  o r  is  a highly metamorphosed and granitized lower part  of the 

Nisutl i n  Allochthon. 



TABLE 1 

GSC GEOLOGICAL INTERPRETATION I N  GRASS PROJECT AREA 

(based on Open F i l e  486, D.J. Tempelman-Kluit, e t  a l ,  
1977 and Paper 79-14) 

Mesozoic Cretaceous Kqm p o r p h y r i t i c  b i o t i t e  quartz 
monzoni t e  

( i n t r u s i v e  i n t o  a l l  previous u n i t s  bu t  gradat ional  t o  en) 

Pal eozoi c Carboni ferous CPAv ANVIL ALLOCHTHON 
and aphani t ic  and p h y l l  i t i c  

CPAu b and Permian basa l t  
dunite, p e r i d o t i  t e  and 
pyroxeni t e  

( t h r u s t  f a u l t  contact )  

Pal eozoi c 
o r  Unknown 

Mesozoic (?) 

PP kp NISUTLIN ALLOCHTHON 
t o muscovite sch is t ,  mica marble 
PPK4 c h l o r i t i c  mica s c h i s t  and quartz- 

f e l  dspathic gneiss (possib ly 
c o r r e l a t i v e  w i t h  Klondike Schist)  

( s t r u c t u r a l l y  conformable contact  bu t  probably unconformable) 

Proterozoic 
o r  

Paleozoic (?) 

Late  Hadryn i an 
o r  Cambrian (?) 

P6sc 
and 
P n 

biot i te-garnet-muscovi te sch i s t  
(possib ly Pel ly -Cass iar  Platform) 
biot i te-muscovi te-quartz 
fe ldspar augen gneiss (possib ly 
co r re l a t i ve  w i t h  W i  ndermere Group) 



Allochthonous Rocks - the N i s u t l i n  Allochthonous package, which includes schis t  

u n i t s  CPK2 and CPK4, i s  the lowest and regionally most extensive plate. U n i t  ePK2 

i s  a var iable  u n i t  w i t h  a high quartz-mica schis t  and quartzose gneiss component. 

Chlorite sch i s t  i s  local ly  abundant and grey crystal1 ine marble i s  a minor component. 

PPK4 i s  a b io t i te - r ich  sch i s t  and marble uni t  with minor ch lor i te .  Limy and non- 

limy sec t ions  a l t e rna te  i n  thicknesses of up  t o  several hundred fee t .  Evidence of 

the thrust ing i s  seen outside the project area where metamorphosed and sheared 

schis t  can be seen overlying unmetamorphosed and weakly deformed sedimentary rocks. 

Ages o.f rocks within the Nisutlin Allochthon have been bracketed a s  l a t e  Paleozoic 

and uppe'r? T r i a s s i c  by fossi  1 and tectonic  evidence. 

The Anvil Allochthon overl ies  the Kisutlin Allochthon and i s  seen as klippen 

of basic fo l  i ated vol canics and ul tramafics i n  widely separated parts  of the project 

area. These ophiol i tes  a re  thought to  be Late Paleozoic i n  age. 

There i s  evidence tha t  metamorphism seen i n  the allochthonous plates occurred 

prior t o  t h e i r  emplacement in to  the project  area. - 
Igneous Rocks - consis t  of undeformed quartz monzonite stocks of mid-Cretaceous age 

which intrude a l l  rock units. They a re  an important control f o r  tungsten 

mineralization a t  the Boot, as well as regionally. A lack of deformation indicates 

that  no thrust ing occurred a f t e r  t h i s  emplacement. The l a t e  Cretaceous t o  early 

Tertiary Tintina Fault post-dates a l l  uni ts  i n  the d i s t r i c t .  



Grass Project s t r a t i g r a p h i c  Model 

The GP model d i f f e r s  from the l a t e s t  GSC model only in the relat ionship of the 

underlying u n i t s  Pn and Wsc with Nisutl i n  Allochthon and the quartz monzonite 

intrusions.  These differences have been previously described and diagrammatically 

i l l u s t r a t e d  in F i r t h  Project Report 1977 and GP Report 1978. The 1979 f i e l d  work 

resulted in several modifications t o  the 1978 model b u t  the framework remains 

unchanged. 

The 1978 GP model viewed the augen gneiss (en) unit  a s  a s l i g h t l y  older ,  

deformed bathol i t h i  c equi Val ent  of the  mid-Cretaceous quartz monzoni t e  intrusions. 

The deformation of quartz monzonite t o  augen gneiss was thought t o  have occurred 

in ear ly  Cretaceous time as a resu l t  of the major Cordilleran compressional 

tectonic  event which resulted i n  the a1 lochthonous overthrusting i n  t he  Fin1 ayson 

area. T h i  s northeast-di rected obducti on was be1 ieved to  have ceased i n mid-Cretaceous , 

a1 lowing pockets of the remaining me1 t t o  intrude a1 lochthonous rocks a s  unfol iated 

stocks. 

Calcareous quartz-mica-garnet s c h i s t  of u n i t  PCsc, which i s  par t  of the 

autochthonous paragneiss i n  the GSC model, was interpreted by GP a s  a metamorphic 

halo surrounding the  Early Cretaceous quartz monzonite batholith. Work i n  1979 

indicates tha t  U n i t  PGsc 1 i e s  w i t h i n  the Nisutl i n  A1 lochthon, t h a t  metamorphism 

predated the augen gneiss intrusion, and tha t  contact metamorphism a t t r ibu tab le  

to  emplacement of the w e n  gneiss i s  1 imi ted t o  hornfelsing which penetrates and 

overprints intruded s c h i s t  over distances of only a few metres t o  tens of metres. 

The 1978 view tha t  the augen gneiss was or ig ina l ly  a bathol i t h i c  intrusion 

and was subsequently deformed by tectonic  events i s  s t i l l  held. Xenoliths of 

schis t  within the augen gneiss,  and o ther  discordant features of regional scale 

which were the basis of t h i s  interpretat ion,  were re-examined i n  1979 t o  reconfirm 

th is  view. 



PROPERTY GEOLOGY 

The Boot Cirque tungsten showing l i e s  a t  the contact between sch i s t s  and marbles 

o f  the N i s u t l i n  A l lochthon and a quar tz  monzoni t e  stock. The proper ty  geology can 

be sub-divided i n t o  t h ree  su i tes :  a b i o t i t e  

hosts tungsten minera l  i z a t i o n  ; an i n t r u s i v e  

tungsten minera l i za t ion ;  and, an ove r t h rus t  

sch is t  marble package ( U n i t  EPK4) which 

package (Un i t  Kqm) which a1 so contains 

micaceous sch i s t  package (Un i t  EPK2) 

which contains few showings bu t  i s  geochemically anomalous i n  tungsten. The 

re la t ionsh ip  o f  these su i t es  i s  diagrammatical ly i l l u s t r a t e d  i n  cross-sect ion on 

Figure 79GP-B1 i n  pocket. 

Grass P ro jec t  sub-divides Un i t s  EPK4 and EPK2 i n t o  n ine u n i t s  f o r  surface 

mapping, as i l l u s t r a t e d  i n  Figure GP79-B1 i n  the pocket, and i n t o  s i x  u n i t s  f o r  

d r i l l  logging. The i n t r u s i v e  i s  mapped as a s ing le  u n i t  on surface and i s  sub- 

divided i n t o  four u n i t s  i n  d r i l l  logging.  Descript ions o f  the sub-units are: 

Younger Metamorphic Rocks o f  U n i t  EPK4 

Three subadiv is ions are  used i n  surface mapping as fo l l ows  : 

Pbs - b i o t i t e  s c h i s t  w i t h  minor l ime, dark grey recessive weathering, p a r t l y  

a l t e r e d  t o  c h l o r i t e  and pyroxene bearing equivalents; 

Pbm - b i o t i t e  marble w i t h  minor b i o t i t e  sch is t ,  dark grey t o  green i n  colour, 

p a r t l y  a1 te red  t o  c h l o r i t i c  and c a l c - s i l  i c a t e  bear ing equivalents;  



Psk - green, brown, red and whi te banded c a l c - s i l i c a t e  sch is t ,  gneiss and skarn 

are inc luded i n  t h i s  un i t ,  which i s  predominately a banded, low i ron,  

pyroxene-garnet-vesuvianite-wollastonite-bearing sch i s t  and gneiss. 

Contains m i  no r  d i  scordant zones o f  dark green, massive, i ron- r i ch  

pyroxene-garnet-skarn, as we l l  as occasional in terbeds of sub-units Pbs 

and Pbm. 

F ive sub-div is ions a re  used i n  logg ing d r i l l  core, as fo l lows:  

BMS - a dark  grey b i o t i t e  marble and s c h i s t  which i s  equ iva lent  t o  surface 

u n i t s  Pbm and Pbs; 

G G I  - i s  a grey and green, interbanded s c h i s t  and gneiss t h a t  i s  a p a r t i a l l y  

a1 t e red  equ iva len t  o f  BMS. Pale green pyroxene bands up t o  several feet 

t h i c k  rep lace b i o t i t e  sch i s t  and marble, both sub-paral l  e l  t o  f o l i a t i o n  

and along f r ac tu res  and make up a t  l e a s t  50% o f  the  sub-unit ;  

BSK - i s  a banded skarn t h a t  represents a more complete a l t e r a t i o n  o f  BMS. 

Green, red, brown and whi te bands o f  pyroxene-garnet-vesuvianite and 

wo l l as ton i t e  replace both b i o t i t e  s c h i s t  and marble; 

DSK - i s  an un fo l ia ted ,  dark green, pyroxene-garnet skarn t h a t  occurs as 

discordant patches rep lac ing banded ca l c - s i l i ca tes ;  

BTSK - i s  c a l l e d  b i o t i t e  "skarn" i n  d r i l l  logging,  even though i t  does not  

always conta in  c a l c - s i l i c a t e  minerals. This i s  a whi te  and grey 

mott led, b i o t i t e - r i c h  rock w i t h  po tass ic  a l t e r a t i o n  and h i gh  scheel i te  

concentrat ions. 

I n t r u s i v e  Sui te  o f  U n i t  Kqm 

The i n t r u s i v e  s u i t e  i s  predominantly p o r p h y r i t i c  quartz monzoni t e  (Kqm) which 

i s  the on ly  u n i t  mapped on surface. I n  d r i l l  core, f ou r  sub-units have been 



recognized as f o l l  ows : 

Kqm - coarse p o r p h y r i t i c  quar tz  monzoni t e  w i t h  whi te phenocrysts o f  K-feldspar 

up t o  10 cm i n  length;  

Ap - medi urn grained, white, sugary-textured, quartz fe ldspar apl i te,  grading 

t o  p o r p h y r i t i c  quartz monzoni t e  i n  p l  aces ; 

FP - grey-brown, medi urn grained, p o r p h y r i t i c  fe ldspar  porphyry t h a t  occurs 

as dykes and xeno l i ths  w i t h i n  the  quar tz  monzonite; 

DGD - dark green aphan i t i c  dykes and s i l l s .  

Older Metamorphic Rocks of U n i t  CPK;, 

This i s  a  h i g h l y  va r i ab le  u n i t  which i s  d i v i ded  i n t o  s i x  sub-units i n  surface 

mapping and was in te rsec ted  i n  one hole. It occurs as an over thrust  i n  the  Boot 

Cirque area. 

Pms - i s  the most common sub-unit, c o n s i s t i n g  o f  r u s t y  brown weathering, 

micaceous q u a r t z i t e  and muscovite s c h i s t  w i t h  minor c h l o r i t i c ,  g raph i t i c ,  

1  imy and tourmal i ne - r i ch  zones. The d r i  11 i ng in tersected a  quar tz i te -  

r i c h  p o r t i o n  t h a t  was logged as sub-unit 'QRT; 

psp - i s  a  black, g raph i t i c ,  s i l i c e o u s  p h y l l i t e  t h a t  occurs i n  th in ,  d i s -  

continuous 1  enses; 

pcs - i s  a  dark green t o  blue-green, c h l o r i t e  sch i s t  t h a t  forms a s i g n i f i c a n t  

component of WK2, l o c a l  concent ra t ions o f  b i o t i t e  tourmal ine and 

carbonate produce d i s t i n c t i v e  a1 t e r a t i o n  features; 

Pam - i s  a  dark green banded, amphi bo l  i t e  grading t o  whi te and green banded 

b a r i t e - r i c h  sch i s t  t h a t  i s  occas iona l l y  seen i n  associat ion w i t h  sub- 

u n i t  Pcs; 

pcq - i s  a  grey c r y s t a l l i n e  and banded quartzose marble t ha t  occurs i n  

d i  scont i  nuous 1  enses . 



Pnq - i s  a grey, micaceous quartz augen gneiss t h a t  looks l i k e  the fe ldspar  

augen gneiss U n i t  en except i t  has a higher quartz content  than the 

smal ler  fe ldspar  augen and conta ins  coniplexly deformed limy bands. 

MINERAL1 ZATION 

General 

Tungsten m ine ra l i za t i on  a t  Boot Cirque occurs w i t h i n  a l t e r e d  PPK4 and the 

immediately con tac t ing  quar tz  monzonite. Two phases o f  skarn a l t e r a t i o n  are 

superimposed on ePK4 metamorphic rocks. Both phases are inc luded i n  sub-uni t  Psk 

i n  surface mapping wh i l e  d r i l l  ho le  logg ing  separates an e a r l y  phase as sub-units 

BSK and GGI, i n  which the skarn conforms t o  f o l i a t i o n  o f  the b i o t i t e  sch is t ,  from 

a l a t e r ,  more massive, phase c a l l e d  sub-uni t  DSK. 

A Zone 

The A Zone discovery showing and an associated mineral ized f l o a t  t r a i n  contain 

the  best concentrat ion of scheel i t e  found on surface and are we l l  described i n  the 

1978assessment report .  I n  summary, the discovery showing outcrops as a xeno l i t h  

of banded c a l c - s i l i c a t e  gneiss and c h l o r i  t i c  b i o t i t e  sch i s t  e x h i b i t i n g  a f l a t -  

l y i ng ,  two metre t h i ck ,  b i o t i  t e - r i c h  zone of scheel i t e  mineral i z a t i o n  a t  the 

i n t r u s i v e  contact. A l a r g e r  x e n o l i t h  of c h l o r i t i c  b i o t i t e  s c h i s t  w i t h  minor banded 

talc-silicate gneiss i s  exposed 50 metres n o r t h  o f  the discovery showing. High 

grade scheel i te-bearing t a l u s  l y i n g  be1 ow outcrops of t h i s  xenol i t h  suggests an 

unexposed under ly ing extension of the A Zone and three i so la ted  areas o f  skarn 

t a l us  f u r t he r  nor th  may be add i t i ona l  remnants. 



The A Zone ta lus  mineral iza t ion  i s  hosted by b jo t i te  "skarn" and banded calc- 

s i l i c a t e  gneiss while the A Zone outcrop mineralization occurs mainly in  b i o t i t e  

"skarn" which has features  of an intensely al tered igneous rock and, i n  some areas, 

tha t  of an a1 tered pel i t i c  rock. The banded calc-sil  icate  gneiss mineral izat ion 

can be divided in to  coarse, strongly mineral ized, and f ine grained, weakly mineral ized 

calc-s i l icate  gneiss with an i r r egu la r  boundary between the two. This t rans i t ion  

was studied petrologically i n  1979 in s imilar  ta lus  from the B Zone i n  which i t  was 

observed that  the coarse v a r i e t i e s  were amphi bol i tehearing gnei s s  formed a t  the 

expense of pyroxene. B io t i t e  "skarn" can be also be seen cross-cutting and replacing, 

banded calc-s i l icate  gneiss i n  the  A Zone f l o a t  t ra in .  

Lower concentrations of schee l i t e  a re  occasionally observed in f rac tures  and 

quartz veins within c h l o r i t i c  b i o t i t e  sch i s t .  

B Zone 

The best grade B Zone mineralization is  seen as boulders of banded A Zone type 

scheel i te  mineralization i n  a narrow f l o a t  t r a i n  on the eastern s ide of a rock 

glacier  which f i l l s  the f l o o r  of the cirque. This material i s  well described in 

the 1978 assessment report. Detailed prospecting in 1979 has found more extensive 

mineral ized f l o a t  than previously recognized but no outcropping source was located. 

Two areas containing low grade schee l i t e  mineralization, ca l led  the lower and 

upper B zones, a re  found i n  c a l c - s i l i c a t e  and skarn-rich sections of U n i t  PPK4 

on the eastern s ide  of the quartz monzonite stock. A recessive weathering, b io t i t e  

schis t  separates the lower and upper zones and overlies the upper zone. The base 

of the lower zone i s  not ~xposed .  

The upper B Zone skarns outcrop discontinuously over a 170 foot  ver t ica l  

section along the steep cirque headwall. The predominant rock type i s  a colourful, 

l igh t  green, white and red-brown, banded, calc-s i l  icate  gneiss which dips eastward 



and conforms t o  gross l ~ t h o l o g i c a l  boundaries. The most common minerals are pale 

green pyroxene, p i nk  garnet, brown vesuviani t e  and wol l a s t o n i  t e  which vary i n  

abundance and a re  genera l ly  a l igned t o  the f o l i a t i o n  o f  t he  gneiss. A second stage 

o f  skarn formation i s  seen as narrow, discontinuous, sinuous, un fo l ia ted ,  rus ty  

weathering bands o f  dark green pyroxene and red-brown garnet w i t h  t races of 

wo l l as ton i t e  and vesuviani te.  

The lower B Zone skarn i s  exposed i n  three small  sub-outcrops a t  the toe of 

the  nor th - t rend ing  B Zone r idge .  Here, low grade, f ine grained, disseminated 

schee l i t e  i s  seen i n  t a l u s  fragments composed o f  r u s t y  weathering, i r on - r i ch  

pyroxene-garnet skarn. 

Other Areas 

L im i t ed  prospect ing was conducted east o f  t h e  B Zone i n  an area of anomalous 

tungsten geochemistry w i t h i n  over th rus t  u n i t  CPK2. This work 1 ocated several 

narrow, quar tz  veins conta in ing t races o f  wol frami te ,  scheel i te, galena and 

arsenopyr i te.  Quar tz  veins a re  less  than one f o o t  wide and occur a t  i n t e r va l s  i n  

excess o f  several f e e t  apart.  

GEOCHEMICAL SURVEYS 

Technique 

Geochemical sampling i n  1979 was 1 i m i  t ed  t o  an extension o f  the 1978 g r i d  

coverage i n  the  Boot Cirque and Lampman Gr id  areas. A t o t a l  o f  458 s o i l  samples 

were panned and geochemically analyzed f o r  tungsten, t i n  and gold. Samples were 

c o l l e c t e d  from p i t s  dug t o  a B + C hor izon a t  100 m i n t e r v a l s  on the gr id .  Two 

samples were taken a t  each s i t e ,  a 2 t o  3 kg bu lk  sample f o r  panning and smaller 

sampl es f o r  geochemical analyses. 



Bul k samples were panned in camp and the  coarse and f i n e  grain scheel i t e  

content of the concentrate estimated under u l t r av io le t  1 ight .  Coarse fragments 

a re  those which a r e  easi ly  vis ible  under u l t r a v i o l e t  l i g h t ,  even in dim l igh t  while 

f ine  fragments a r e  those only v is ib le  i n  complete darkness a f t e r  a short  period of 

eye adjustment. Grain counts of coarse fragments a re  f a i r l y  accurate in the lower 

count ranges but la rge  counts, especially i n  the  f ine  grain s ize ,  a re  merely careful 

estimates. 

Soil  samples were shipped by a i r  f r e igh t  t o  Chemex Labs Ltd. , North Vancouver, 

B.C. f o r  tungsten, gold and t i n  geochemical analysis.  All samples were dried and 

then screened t o  m i n u s  80 mesh. Tungsten was analyzed by a colorimetric method 

a f t e r  f u s i n g  w i t h  potassium bisulfate ,  leaching w i t h  concentrated HC1, extracting 

into an amyl ace ta t e  solution containing di  t h io to l  uene, and reducing interfering 

elements w i t h  stannous fluoride in a hot water bath. Gold was determined by atomic 

absorption spectrometry (AA) of a sample t h a t  had been ashed, double digested t o  

dryness i n  aqua reg ia ,  leached i n  hydrocholoric acid and extracted in to  methyl 

jsobutyl ketone (MIBK) as a bromide complex. The procedure fo r  t i n  consisted of 

s in ter ing  w i t h  ammonium iodide, leaching w i t h  di  1 ute hydrochloric ascorbic acid 

to  form a TOP0 complex, extraction in to  MIBK, and AA analysis.  

Results 

Figures GP79-B2 and GP7941 i n  the  pocket i l l u s t r a t e  panning and geochemical 

r e su l t s  of both 1978 and 1979 samples i n  the Boot Cirque, Nwtb Cirque, and North- 
west Cirque areas 
respectively. Anomalous values for  t h i s  par t  of Yukon a re  approximately 50 grains 

scheel i t e  per pan, 60 ppm W ,  20 ppm Sn and 30 ppb Au. Samples exceeding 50 grains 

of schee l i te  per pan are shaded to  define spec i f ic  anomalous areas which are  

discussed i n  Table 2 on the following page. Scheelite grain anomalies are  



considered t o  be more r e l i ab le  than geochemical analysis because of the larger 

sample s i ze  being t reated.  Occasionally, a sample with a low grain count returns 

an anomalous tungsten value geochemically. This could be due t o  the presence of 

wolframite ra ther  than scheel i te .  

The most in teres t ing  anomaly i s  Anomaly C on the Boot Cirque grid (Figure 

GP79-B2). This anomaly appears t o  represent a continuation of the B Zone minerali- 

zation some 650 m south of the l a s t  1979 d r i l l  hole and i s  open t o  the south. 

DIAMOND DRILLING 

General 

The d r i l l i n g  was contracted t o  E. Caron Diamond Dri l l ing Ltd.,  Whitehorse, 

Y.T. who d r i l l ed  ten holes of BQ s ize  core between August 13 and October 12. The 

first two holes were dri  1 led with a diesel-powered, hydraul ic-driven, JSK 300 d r i l l  

which proved t o  be too 1 i ght and was rep1 aced by a Longyear 38 d r i  11. Even w i t h  

the larger  d r i l l ,  broken ground resulted in the loss  of two out of eight  holes. 

Drill ing i n  unfractured rock was trouble-free with almost to ta l  core recovery. 

Water lubrication was used and no sludge samples were collected. Permafrost was 

present but i t  was not cold enough t o  require the addition of s a l t  . 
The core was logged i n  Bri t ish,  rather  than metric, units t o  conform with the 

lengths of d r i l l  rods used. Drill logs w i t h  assays a re  enclosed i n  Appendix 1. 

Drill col lars  a re  plotted on Figure GP79-B1 and d r i l l  hole sections are  shown on 

Figures GP79-B3 on the f01 lowing page and GP79-B4 t o  85 i n  the pocket. The core 

i s  stored a t  the H.S. Bostock core l ibrary  i n  Whitehorse. 

Assaying 

The core was examined under u l t ravio le t  l i g h t  a t  n i g h t  and scheelite-bearing 

sections out1 ined for  sp l i t t i ng  during the daytime. Individual core samples were 



TABLE 2 - PANNING AND GEOCHEMICAL ANOMALIES, BOOT CLAIMS 

AREA IN 
METRES AREA 

l o t  C i r q u e  
i g .  GP79-B2 

if OF 
SAMPLES PPM W PPB Au TYPE 

S o i l  & 
s i l t  

S o i l  & 
s i l t  

Soi 1 

Soi 1 

Soi 1 

SCHELLITC ?RAINS 

40-1400 (103 

T-10 (4)  

T-20 ( 2 )  

T-10 (T)  

T ( T I  

T-10 (T)  

T-10 (T) 

T-10 (T)  

'T-20 (5 )  

T-10 ( T )  

2  8 

9 

15 

36 

5 

ages 

1 

6 

11 

6 

22 

2 1 

appears t o  be caused by g l a c i a l  
d ispers ion  from the  Boot Cirque area. 

fo l low-up p rospec t i ng  has n o t  been 
completed. 

appears t o  def ine an ex tens ion  o f  
t he  0 zone south o f  t h e  1979 
d r i l l i n g .  

t h i s  ex tens ive  anomaly i n  U n i t  EPK 
c h l o r i t e  s c h i s t  appears t o  be caused 
by minor m i n e r a l i z a t i o n  i n  wide- 
spaced quar tz  ve in ing .  

t h i s  i s  a low o r d e r  t i n  anomaly i n  
an area under1 a i  n  by muscovilte 
sch i s t .  It has n o t  been fo l lowed up. 

see 1978 r e p o r t  - ~ r t h  & 
w t h w e s t  
i rques 
ig .  GP79-L1 

Soi 1 

Soi 1 

S o i l  

Soi 1 

Soi 1 

S o i l  

a s i n g l e  p o i n t  anomaly which requ i res  
f u r t h e r  sampl i ng. 

t h i s  i s  a low o rde r  anomaly i n  an 
area o f  c h l o r i t e  s c h i s t .  No m ine ra l i zed  
f l o a t  was found by n i g h t  lamping. 

t h i s  extensive, n o t  t o t a l l y  def ined,  
anomaly occurs i n  U n i t  EPK2 c h l o r i t e  
s c h i s t  and may be due t o  weakly 
minera l i zed qua r t z  ve in ing .  

l i e s  downh i l l1  from EPK2 c h l o r i t e  
s c h i s t  i n  which minor disseminated 
scheel i t e  was observed i n  3978. 

t h i s  moderate anomaly has n o t  been 
fol lowed up. I t  occurs downstream 
from s c h e e l i t e  bea r ing  U n i t  PYK2 
muscovite s c h i s t  found i n  1978. 

t h i  s  s t rong unexplored annmalv 1 i es 
upstream from the  1978 f l o a t ,  





assayed for W03 in percent and f o r  gold in ppb geochemically. The unspl i t  core was 

geochemically analyzed for  tungsten, t i n  and gold by taking one-inch portions from I 

each foot of core over lengths ranging from 5 fee t  to  30 feet .  1 
Resul tS 

Table 3 following page 16 summarizes the d r i l l  resul ts .  

Holes B1 and B2 were d r i l l e d  steeply eastward from a ridge some 12 t o  15 m 

above the A Zone f loa t  t r a in  t o  explore i t s  continuity in to  the h i l l .  Both holes 

only intersected quartz monzoni t e  w i t h  minor skarn xenol i ths containing t races  of 

scheel i te  which suggests t h a t  the A Zone i s  occurring as  -a thin veneer on top of 

the quartz monzoni te.  

Holes 83 t o  B10 were d r i l l ed  over a length of 420 m a t  the B Zone, a s  i l l u s t r a t ed  

i n  longitudinal section on Figure GP79-B4 in the pocket. The northernmost hole (B6) 

only returned t races of mineralization while the southernmost hole (05) was l o s t  

before reaching i t s  target.  The remaining 6 holes were fanned from two in ter -  

mediate s i t e s  82 m apart t o  provide cross-sections a t  0 + 15N and 0 + 97N, as  

i l l u s t r a t ed  on Figure GP79-05 i n  the pocket. One of these holes (B9) was l o s t  

before reaching i t s  target  while the remaining f ive holes a l l  intersected scheel i te  

mineralization grading 0.8% W03 o r  be t te r .  The scheelite i s  occurring near the 

lower margin of skarn a1 tered U n i t  PPK4 sch i s t  and gneiss which i s  overlying the 

quartz monzonite stock in a f l a t ,  roof pendant-1 i ke fashion. 

Three specif ic  zones of scheel i t e  mineralization were identified in the two 

sections,  as follows. 

B1 Zone - was intersected in a l l  f ive  holes and returned assays ranging from 

0.35% to  1.01% WOg across widths of 5.0 f ee t  t o  9.0 fee t  w i t h  an average of 0.68% 



NO3 across 6.9 f ee t .  I t  occurs a t  the contact between skarn and quartz monzonite 

and closely resembles A and B Zone high-grade f l o a t ,  par t icular ly i n  section 0 + 15N 

where i t  i s  hosted by the d is t inc t ive  b i o t i t e  "skarn" sub-unit. The host on 

section 0 + 95N is  dark, massive skarn, banded skarn and ca lc-s i l ica te  gneiss. 

Drill ing has traced t h i s  zone over a width of 55 m t o  130 m for a length of 82 m ,  

open t o  the south and eas t .  

82 Zone - was intersected i n  both holes on section 0 + 97N. There was no 

evidence of the zone i n  Hole B6 t o  the north and the holes on section 0 + 15N were 

not d r i l l ed  deep enough t o  in tersec t  i t  i f  i t  extends tha t  far .  Scheel i t e  occurs 

i n  dark green, massive skarn immediately below a s i l l  of quartz monzonite. The 

westernmost hole, near the contact of the main body of quartz monzonite, returned 

1.11% WO across 9.0 f ee t  but the other in t e r se  3 

assayed 0.11% W03 across 3.0 fee t .  

B3 Zone - t h i s  i s  an i r regular  zone of var 

between 8 m and 15 m i n  the hanging wall of the  

t ion ,  some 95 m to  the eas t ,  only 

able grade and thickness t h a t  occurs 

B1 zone and was cut i n  a l l  5 holes. 

I t  is hosted by green and grey, interbanded ca lc-s i l ica te  schist  and gneiss i n  

section 0 + 97N and by dark skarn, a s  well as green and grey schis t ,  i n  section 

0 + 15N. The intersection i n  the westernmost hole (B7) on the l a t t e r  section 

contains minor associated pyrrhotite quartz breccia. Thicknesses range from 1.0 foot 

t o  5.5 f e e t  and grades vary from 0.07% W03 t o  5.70% W03 with an average of 1.06% 

W03 over 2.7 feet .  

Minor gold values were obtained from most sections tha t  assayed 0.1% NO3 or  

more. The best values Were 1200 ppb (0.035 oz/ton) from an unnamed 1.5 foot 

intersection in Hole B9 and 900 ppb (.026 oz/ton) from the B1 zone intersection in 

Hole B4. All t i n  assays were 8 ppm or  less .  

A signif icant  feature of the mineralized sections i s  a lack of associated 

sulphides and a generally coarse scheel i te  grain s ize .  



TABLE 3 - DRILLING SUMMARY, BOOT CIRQUE OCCURRENCE 

HOLE NO. TARGET 

A Zone 

A Zone 

Lower 
B Zone 

Lower 
B Zone 

Upper 
B Zone 

Lower 
B Zone 

Lower 
B Zone 

Lower 
B Zone 

Lower 
B Zone 

Lower 
B Zone 

LOCATION 
(Metres) 

COLLAR 
ELEVATION 

(Feet)  

HOLE 
DEPTH 
( F t )  

128 

9 0 

835 

537 

400 

833 

456 

469 

302 

588 

AZIMUTH 

090" 

125" 

--- 

2 70" 

--- 

--- 

275" 

275" 

110" 

110" 

DIP 

- 
70" 

70" 

90" 

50" 

90" 

90" 

52" 

52" 

61" 

67" 

ROCK 
UNITS 

DS K 

B MS 
DS K 

DS K 
DS K 
BS K 
Kqm 

G G I  
BS K 
AP 
DS K 

DS K 

DS K 
BSK 

DSK 

G G I  
DS K 
DS K 
G G I  
BTSK 

& Kqm 

BMS 

DSK 
GG I 
G G I  
DSK , 

FOOTAGE 
(Width) 

BTSK & Kqm 

Highest 

0.0112' 

1.00/1' 

1.4516' 

1.6313.5 

1 .76/2 ' 

0.8012' 

COMMENTS 

F a i l e d  t o  i n t e r s e c t  A Zone 

F a i l e d  t o  i n t e r s e c t  A Zone 

B1 Zone 
B2 Zone 

B3 Zone 
B1 Zone 

B2 Zone, t r u e  th ickness  i s  7 '  

Hole l o s t  i n  bad ground before 
reaching t h e  t a r g e t  

No 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  
w i t h  t h e  skarn a l t e r a t i o n  

B3 Zone 

B1 Zone, t r u e  th ickness 
i s  7 f e e t  

Poss ib ly  p a r t  o f  B3 Zone 
83 Zone 
Zone B1 Zone, t r u e  th ickness 

Hole 1 os t before reaching 
t a r g e t  

Poss ib ly  B3 Zone 

B1 Zone, 7.4 f e e t  t r u e  
th ickness 



DISCUSSION 

A1 1 s igni f icant  Yukon scheel i t e  deposits a re  sulphide-rich skarns tha t  usually 

extend up t o  several hundreds of metres away from the i r  intrusive source. In 

contrast ,  the best zone of mineralization (91 zone) a t  the Boot Cirque occurrence 

exhibits the fo l l  owing unique differences : 

( 1 )  the scheel i te  i s  hosted by a fo l i a t ed ,  biot i te-r ich rock tha t  exhibits 

potassic a l t e ra t ion  and has a low ca lc - s i l i ca te  content; 

(2) the mineralized zone follows the  contact of the quartz mnzonite stock 

rather than being confined t o  a spec i f ic  sedimentary unit;  

( 3 )  the scheel i te  has no associated sulphide mineral-ization and tends t o  be 

f a i r ly  coarse grained; 

(4) although the average grade i n  d r i l l i n g  i s  only 0.68% WOg over 6.9 fee t ,  

most intersections contain narrow widths of be t t e r  grade scheel i te  i n  the 2% to  5% 

NOg range. 

Diamond d r i l l i n g  has traced the 91 zone over an average wid th  of 42 m for  a 

length of 82 m,  s t i l l  open t o  the north, south and east .  A single,  unmineralized 

hole 150m to  the north suggests tha t  continuity i n  t h i s  direction i s  probably 1 imited. 

The best exploration potential appears t o  l i e  t o  the south and east  where the quartz 

monzonite stock extends beneath the sedimentary u n i t  in a f l a t ,  s i l l - l i k e  fashion; 

a feature comon t o  the be t t e r  Yukon tungsten deposits. The exploration target  

will be thicker widths of the  better-grade sect ions,  possibly produced by 

i r regular i t ies  along the intrusive contact. 

A1 though the average grade of the 91 zone i s  only 0.68% WOj, i t  exhibits 

unusual continuity for a scheel i t e  deposit. I t s  f l a t  orientation and competent 

wall rock should reduce underground development costs  t o  a relat ively low level ,  



while the absence of associated sulphide minerals and the coarse grain s i ze  of the 

schee l i te  should r e s u l t  i n  low cost milling with high recoveries and a premium 

grade concentrate. 

Although s t ruc tura l  in te rpre ta t ion  suggests EPK* i s  older than EPK4, there i s  

no s t rat igraphic evidence of t h i s  i n  the project area. If i t  does underlie Unit 

EPKq, i t  may have been the  source of the tungsten in the quartz monzonite melt. 

Exploration in Unit EPK2 on the  Boot claims and el sewhere i n  the d i s t r i c t  has 

located several areas of widespread anomalous tungsten i n  ch lo r i t i c  sections which 

are  believed t o  be metamorphosed volcanic rocks. The possibi l i ty  of syngenetic 

tungsten mineral izat ion occurring i n  these a1 tered vol canics has been recognized 

by Grass Project, although nothing of specif ic  i n t e r e s t  has been found t o  date. 



CONCLUSIONS AND RECOMMENDATIONS 

I n  1979, Grass P r o j e c t  cont inued e x p l o r a t i o n  of tungsten occurrences staked 

i n  1977 and 1978 by d r i l l i n g  1414 m (4638 f e e t )  on t h e  Boot Cirque showing, Two 

holes d r i l l e d  on t h e  A zone s i d e  of t h e  c i r q u e  i nd i ca ted  t h a t  m i n e r a l i z a t i o n  i n  

t h i s  area i s  o c c u r r i n g  as a t h i n  surface veneer w i t h  no depth p o t e n t i a l .  The 

remaining holes were d r i l l e d  on t h e  B zone s ide  o f  t he  c i rque and t h r e e  scheel i t e -  

bear ing zones (B1 t o  83) were i n t e r s e c t e d  i n  a skarn-a l tered sec t i on  o f  U n i t  EPK 
4 

l i m y  s c h i s t s  and marbles o v e r l y i n g  a quar tz  monzonite stock. The most cont inuous 

and best  grade i s  t h e  B1 zone which conta ins  su lph ide- f ree  scheel i t e  i n  a c a l c -  

s i l i c a t e  d e f i c i e n t ,  f o l i a t e d ,  b i o t i t e - r i c h  zone of po tass ic  a l t e r a t i o n  i n  t h e  

skarn-a1 t e r e d  sedimentary u n i t  immediately adjacent  t o  the stock. This  zone was 

i n te rsec ted  i n  f i v e  ho les  and re tu rned  an average of 0.68% W03 across a th ickness  

of 2.1 m (6.9 f e e t )  over  an area 42 m wide and 82 m long,  open t o  t h e  south and 

east .  Continued d r i  11 e x p l o r a t i o n  i s  recommended. 

Respec t fu l l y  submitted, 

ARCHER,, CATHRO AND ASSOCIATES LTD. 

U. Schmidt, B.Sc. 













DIP -70' 
AZIMUTH 090' 

HOLE COMPLETED 18/08/79 
LmEDmF1.P. P h i l l i p s  

FOOTAGE 

10 

2 0 

30 

40 

5 0 

f i r s t  core . 4UARTZ MONZONITE: porphyrit ic b i o t i t e  . quartz monzonite; phenocrysts t o  30 mm of 

HOLE No. 7%- 1 
PAGE 1 OF 3 

white fe ldspar ;  b i o t i t e  nbrmal, medium 
grained, inequigranular, strong f i n e  
f rac tur ing  with b i o t i t e  pervasively a l t e r (  
t o  s t rong limonite. 

J" 
FELDSPAR PORPHYRY: tan  coloured aphani t ic  
matrix w i t h  r a r e  to  2 mm feldspar pheno- 
c ry s t s  and f i ne  grained s o f t  ch lo r i t i z ed  
mafic phenocrysts. Hatrix f a i r l y  s o f t .  
Weak c a l c i t e  f i l l e d  f ractures .  

:ontact broken. Brecci ated w i t h  
jtrong crack f ractur ing;  
lccasional py r i t i c  f racture .  
lpproxiniate base of weathering; f r ac tu r ing  decreases. 

47.0 '-64' :  occasional patches w i t h  
moderately hard creamy feldspars.  -weak fol iat ion 

60 0.3'  white quartz with k-spar phenocrysts followed by white 
>fine grained w i t h  42% s t rongly ch lor i  t i  zed b io t i t e . ,  

. . 35" sharp contact DARK GREEN MASSIVE SKARN: medium-dark 

QUARTZ r1ONZOHITE green hard s i l i ceous  skarn w i t h  high 
- . s i l i ceous  b i o t i t e  rock (a1 tered marble) . Skarn has f a i r  t o  lOmm pink qarnet .  
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DESCRIPTION 

QUARTZ f1ONZOIJITE continued: s t i  11 
weakly p o r p h y r i t i c ;  w h i t e  phenocrysts up 
t o  15 mm. 

a rk  grey, f i n e  grained, 
bundant pepper b i o t i t e .  

--- S t a r t  o f  occasional up t o  0.3' white, coarse gra ined 
w i t h  f a i n t  p i n k  up t o  8 mm k-spar. 

ve in  crosscuts f o l i a t i o n ;  
wh i te  aphani t i c ,  minor  c h l o r i t e  speckl ing 

ecomes dark grey, h ighe r  pepper b i o t i t e  
,are t o  10 mm. Feldspar phenocrysts. 

Normal p o r p h y r i t i c ,  ~ e d i  um grained, 
few patches s o f t  a l t e r e d  medium gra ined 
fe ldspar .  f l inor ,  weak c h l  o r i  t e  a1 t e r a t i o ~  
a1 ong f rac tu res .  

:Dark grey, f i n e  grained, f i n e  pepper b i o t i t e  
t o  20%. 

; t r a n s i t i o n a l  
Dark grey f i ne  grained, f i n e  pepper b i o t i t e  t o  20%. 
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End o f  Hole 



DRILL HOLE LOG 
HOLE ~o.79B-2 

PAGE 1 OF 2 
COORDINATES metres) 3 + 83.5N - 0 + 75.3E \ CORE SIZE BQ 
ELEVATION 5 60' HOLE STARTED 1 0/08/ 79 
DIP - 700 HOLE COMPLETED 23/08/79 
AZIMUTH 1250 8 y t l . ~ .  Ph i l l i p s  

DESCRIPTION 

: i r s t  core 
QUARTZ MONZONITE: non-porphyri t i  c ,  b io t i  tc 
content  lower than normal - 5-7%; inequi- 
granular,  f i ne  t o  mainly medium grained. 
Fractures 3-4/ft  with weak 1 imoni t e ;  
f a i r  t o  moderate f ine  cracks and shears 
of ten healed. Weak limonite s t a i n i n s  

1" 0.2' b i o t i t e  f r ee ;  
- 

pervasive and f ractured t o  11.5'.  

wy f ine  grained aphani t i c  
i t r i x  with a few phenocrysts of 
~ a r t z  feldspar.  

- contact 70" broken 
BIOTITE HARBLE AND SCHIST: a l t e r ed  b i o t i t  
dolomite marble, s tronql Y sheared and 
f ractured;  dark-and 1 i g h t  green, i r r egu l a r  
l y  banded; strong c a l c i t e  veining and 
overal l  moderate t o  strong pervasive 
c a l c i t e .  In p l ace s - i r r egu l a r  wisps, bands 
and patches of pale green s i l i c eous ,  l i g h t  
coloured pyroxene skarn with blebby 
s i l i c a .  

C 

- 
3( 
b'f 
ni 
q\  

- 
- 

7 rlassive skarn: s l i g h t l y  s o f t ,  

- 

14 
, 
I 

b 

1 -  

b 

-.-normal feldspar appears. ........................................... 
Porphyrit ic medi um tending t o  coarse 
grained inequigranular; b i o t i t e  content 
normal (10-13%), weak t o  f a i r  c h l o r i t i z a t i  
of b i o t i t e .  

jOO contact 
FELDSPAR PORPHYXY: aphani t i c  tan col oured 

matrix, weak f i ne  fe ldspar  phenocrysts and f ine  black pepper t ex ture ;  

P f a i r  (10%) porphyroblasts of pink garnet. 
Winor pyri t e lpyr rho t i  t e ,  bl ebby s i  1 ica  f a i r  - moderate. 

t - Banded and massive skarn: s l i g h t l y  s o f t  t o  hard, pale t o  medium 
green, general l y  pale t o  medi um green pyroxene. Weak pyri te/pyrrho 

QUARTZ MONZONITE: medium-coarse grained, 
a few c l ea r  feldspar phenocrysts (up t o  10 
mm) strong becoming weak towards bottom; 
strong clay a1 te ra t ion  t o  fe ldspars .  

-phenocrysts up t o  10 B io t i t e  f resh except chl o r i  t i  zed a1 ong 
mm diameter; white f r ac tu r e  envelopes. 
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OESCRIPTIO(( 

FELDSPAR PORPtiY RY cont inued 

QUARTZ MONZONITE : normal p o r p h y r i t i c  
qua r t z  monzonite; r a r e  patches w i t h  
weakly a l t e r e d  cream co loured s l i g h t l y  
s o f t  feldspars; f r a c t u r e s  1-2 / '  w i t h  
weak c l a y  and c a l c i t e .  

55O contac t  
DARK GREEN MSSIVE SKARN: mass i v e - f a i n t l j  
banded pale-medium green l i g h t l y  s o f t  

D o  con tac t  pa le  green pyroxene-skarn w i t h  i 11 -formed 
garnet  porphyroblasts up t o  5 mm and 
' s t reaks ' .  Vesuviani te t o  5 mm garnet.  
F a i r  (1-3%) crack and f r a c t u r e  f i l l i n g  

End o f  Hole p y r r h o t i  te .  
QUARTZ MONZONITE: l i g h t  grey, f i n e -  
medium grained equigranular ;  b i o t i t e  
content  lower than normal monzonite 3% 
b i o t i t e ,  f a i r  c h l o r i  t i z a t i o n ;  a few narrok 
bands maf ic  f ree .  
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D.5' recovery 
B l D T t T t  W \ R B t C  AND SCHIST: b i o t i t e .  dolomi t ic ,  s i l iceous;  m i l ky  
quartz v r i n l n g  and g r r n r t  banded rkarn. 

..................................................................... 
B i o t i t e  do lomi t i c  marLle w i t h  s i l i ceous  bands. 

feldspars soft.  ye l low co lour  M I I T [  A P L I l C :  white. f i n e  gra inrd.  h igh  quar tz  content; h igh  
pervasive carbonate; a1 tc red  feldspars. 

GREY AND GREEN INlCRBAtIDCD SCHIST AND GNEISS: f i n e  grained. narrow 
s i l i ceous  bands. up t o  0.2' whi te quartz segregations; pale grrenis l  
'bleach' bands. - -  

.I' int rus ive -  fine-medium grained Pale t o  dark green banded. grading i n t o  massive. hard; massive w i t h  
inor  ch lo r i te .  v e s u v i a n i t e ~ c a l c i t e  up t o  1.5 m; whi te band i n  middle. 
~ n d t d  skarn and c a l c - s i l i c a t e  gneiss: 
a in ly  massive dark green pyroxene skam, 
3derately soft-weakly hard  w i t h  weak 
srnet. vesuvianite and bands of  pale green 
snded hard w i t h  vesuvianite. w o l ~ a s t o n i t e  
srt ings. 

DARK GREEN RASSIVE SKARN: massive. dark green f ine  grained hard t o  
aoderately hard; t race garnet?; vesuvianite. minor py r i te .  

DARK GREEN DYKE: dark grey-green. very f i n e  grained w i t h  s t rong 
.arbonate content becomes n i l ;  f i ne  41 m c h l o r i t e  speckling and minor whi te carbonate (a l te red  feldspar?) 
~eedle l i k e  c rys ta ls  - t r e m o l i t e ?  speckling. Strong pervasive carbonate. c h l o r i t e ?  i s  weakly fo l ia ted.  

5' 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: pale-medium green 
banded and m t t l e d  skarn. h w d  w i t h  a fw aO.1' s i l i ceous  marble 
bands. 

DARK MASSIVE SKARN: dark green. weakly s o f t - f a i r l y  hard. dark 
g ' e c n i r - m o d e r a t e  pervasive carbonate; f i ne  white b leb  , 
o f  c a l c i t e  up t o  2 0  an garnets a t  t o p  h a l f  w h e n  stronger sulphide 
minera l izat ion;  22 p y r i t e  py r rho t i te ;  gamets 5%. 

GREY MD GREEN IK lERBANMD SCHIST AND GNEISS: pale- medim 
green. hard. tending t o  massive w i t h  a few mnnant b i o t l t e  ex 

-. - - -. . - garnet porphyroblast; m s s i v e  skam; bottom 0.5' w i t h  minor 
pyri te. 

B i o t i t e  do lomi t i c  marble w i t h  narrow l i g h t  pale green pyroxene 
bands, narrcu wh i te  bands and o v e r a l l  looks bleached; s t a r t  o f  
skarn i f i c r t i on?  blebby and f r a c t u r e  quartz commn; bleached 
b i o t i t e  s t a r t s  t o  disappear and pyroxenes appear. 

BANMD SKARN AND CALC-SILICATE GNEISS: a l te rna t ing  bands. lan inat ions 
and streaks o f  m i l ky  white w o l l a s t o n ~ t e  and pale green hard pyroxene 
skarn w i t h  brown vesuvianite pa le  pink garnet - 10-15:. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: dark. i n  places 
s i l i c i f i e d  (primary?? o r  introduced w i t h  skarn i f i ca t ion  cu t  by 
up t o  0.5' of banded pale green skarn; patches replac ing marble 
o f  l i g h t  green skarn and r a r e l y  s o f t  c h l o r i t i z e d  anaemic g m n  
marble; quartz b lobs and i r r e g u l a r  segregatton commn; mlnor 
massive skarn. Exh ib i t s  t r a n s i t i o n  from marble t o  masslve skarn. 

BANDED S d R N  AND CALC-SILICATE GNEISS: see page 2 f o r  descript ion. 
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and marble; pale green banded skam; brown vcsuvianfte w i t h  up t o  
15 mn vesuvianltc porphyroblasts. S a c  l i g h t  pink garnet as 
streaks and 5 ma porphyroblasts. A t  bottom contact palc green 
banded skam wl th i r reau la r  rennants of  b i o t i t e .  - -  

BIOTITE MRBLE AND SCHIST: b i o t i t e  r a r b l c  sch is t  and weakly a l te red  
and weathered equivalents. Many s i l l c e o u s  bands- primary; occasional 
l / f t  up t o  0.1' apl i tc ;  s i l i ceous  bands = 60-70:. 

0.1' coarse grained. in t rus ive ,  
coarse ~ s c o v i t c  and abundant 
tourmaline. 

Brown a l te red  and weathered equivalent. 

- 2  15' and 30' up t o  5 mn black tourmaline-quartz 
veins w i t h  i r r e g u l a r  border of weak palc  green 
s l a m - f a i r l y  sof t ;  s c h e c l i t c  t race i n  quartz 
tourmal i nc. 

Si l iceous b i o t i t e  s c h i s t  and marble. ................................. 

-0.2' glassy quartz w i t h  s o f t  c h l o r i t i z c d  marble envelope. 
*0.2' weak c h l o r i t l c  a p l i t c  w l t h  wing o f  quartz 

tourmaline; marble bleached to pale d i r t y  green 
around vein. Blebby quar tz  t o  3 n comnon. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: grey b i o t i t e  and l i g h t  
green pyroxene layers interbanded, a l t e r e d  equivalent  o f  b i o t i t e  marble 
and schist.  

.Coarse b i o t i t e  and strong blebby quartz 

.Milky quartz w i th  patches o f  so f t  green pyroxene 

DARK GREEN MSSIVE SKARN: massive. p a l e  green hard t o  moderately 
s o f t  w i t h  strong blebby white quartz; f a i r  f rac tu re  disseminated 
py r i te .  Weak calcareous. 
'BANDED SKARN AND CALC-SILICATE GNEISS: pale-medium green, abundant 
blebby quartz and weak-fair, l i g h t  p ink  garnet streak. rare porphyro- 
b las ts  w l t h  tourmaline. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: dark grey b i o t i t e  
dolomite w i t h  l i g h t  green interbanded pyroxene bands. Strongly 
fo l i a ted .  s i l iceous bands c m n .  h d e r a t e  t o  5 nm and 2 ~ rm . - . . - - - - . - . . - - - 

garnets usual ly  r i m e d  by f i n e  b lack minera l .  

Streaky banded pale green hard pyroxene w i t h  lenses and part ings o f  marble; 
/garnet pseudomrphs a l te red  t o  a very f i n e  black mineral; minor blebby quartz. 
I 

1 70' pa ra l le l  t o  f o l i a t i o n  
c lea r  quartz cu t  by quartz feldspar 

j 70' pa ra l le l  t o  f o l i a t i o n  
see page 3 f o r  descr ipt ion 
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CORE SIZE 
HOLE STARTED 

GREY AND GREEN lNTERBANDED SCHIST AND GNEISS continued 

increasingly  blcbby and f racture 
quartz become m r c  uniform I n  tex tu re  
and pale-medium d i r t y  green colour. 

BANDED SKARN AND CALC-SILICATE GNEISS: pale green hard. pyroxene 
w i t h  a l tered garnets; minor p ink  garnets streaks and vesuvianite. 
Bands and lenses o f  a l te red  garnet b i o t i t e  marble. 

S t i l l  banded bu t  becoming more massive a l te red  garnets 
disappear. B i o t i t e  marble absent; garnets. 
vcsuvianitc up t o  152. 

garnet vesuvianite band 4 0 2  

Weak quartz minor pyroxene banding s t a r t s  
l i g h t  colour. 

DARK GREEN W S I V E  SKARN: dark green pyroxene 20-402.  lar i n  
garnet and vesuvianite. 

BANDED SKARN AND CALC-SILICATE GNEISS: l i g h t  and dark banded; 
bottom contact-abundant garnet increasing l i g h t  coloured pale green pyroxene bands toward bottom. 
porphyroblasts. 

undigested streaks laminations and 
wisp o f  b i o t i t e  marble appear and 
porphyroblasts o f  a l te red  2 m 
garnets;tendency f o r  f i n e  blebby quartz 
t o  appear. 

banded but  tending t o  massive 

BIOTITE  HARBLE AND SCHIST: marble - so f t ;  b i o t i t e  t o  ch lo r i te?  
more greenish than normal w i t h  occasional narrow bands o f  pale grecr 
3 mn garnet f a i r  usual ly  w i t h  no a l t e r a t i o n  rim. 

0.5' a p l i t e  - f ine  grained b i o t i t e  - 32 
feldspars cloudy and hard. 

t 

Blobby a d blebb quartz and weak s o f t  pale green pyroxene skarn 
w15ps a n t  i r regufar  bands appear. 
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BANDED SKARN AND CALC-SILICATE GNEISS: r l t e r n r t t n g  i r r e g u l a r  bands 
up t o  0.2' averrge'l' o f  mot t led u h t t e  wo l l r s ton t te  w t th  pale green 1 , -. 
mottled pyroxene speckling. w i t h  t race  mtnor carbonate; hard pale- 1 (15J 

t r a n s t t i o n  uedfun green weakly brnded skarn; narrow vesuvtrnt te garnet 
(a in lv  hard nediun preen mot t led pyroxene porphyroblasts dirseminrted and i n  bands; g r rne ts rvesuv tan i te  10-20%. 
r k r m - w i t h  up t o  0.1' bands and lenses 
jf marble. A feu par t tngs  o f  white wollastontte- 
:arbonate. Garnet vesuvtantte - 5% 
decreasing t o r a r d  b o t t m .  I n  skarn 
r l t e r a t i o n  up t o  5 m. Black pseudo- 
parnets. GREY AND GREEN INTERBANDED SCHIST AND GNEISS: dark grey b i o t i t e  

and  ale green Pyroxene tnterbanded s c h i s t  and gneiss. Htghly  
siliceous; 1 0 o k ~ ~ r t m r ~ ;  very dark colour. 

- 

Ko t t led  banded pale green pyroxene w i th  
dark grey-green hard s i l i c e o u s  marble lenses 
and nar rcu  bands w i t h  a l t e r e d  garnets. - -  - _  - - -  - - _ _  _ _ _ _  _ _ _  
Sil iceous b i o t i t e  do lomi t i c  marble. 

- - - - - -  - - - - -  - - - - - - -  
Mott led banded pale and medttan green 
hard pyroxene w i t h  garnet c o m p l e t e l ~  
and p a r t l y  a l t e r e d  t o  b lack lnoderately 
s o f t  minera l  (b io t i te? ) ;  blebby and ftne 
l t n s y  quar tz  comnon a t  top. Occastonal 
s i l i c e o u s  marble bands; minor 
py r rho t i te .  

, - -  

Transi t ion-  as above w i t h  Increasing n d r  o f  
f a i r l y  hard s i l i ceous  b i o t i t e  marble bands (up t o  0.5') lenses and 
wisps (undigested marble); s i l i ceous  wisps and blebs f a i r ;  
increasing porphyroblasts of vesuvi rnt te mainly some tnctptent  
pale p i n k  garnets a l t e r n a t i n g  skarn and warble i n  p a r t  
gneiss ic  texture. Up t o  8 m a l te red  garnets - f a i r .  

2 - up t o  0.2' glassy quartz segregattons 
p a r a l l e l  f o l i a t i o n  

Occasional poor ly  defined up t o  0.2' and 0.1' 
r o l l a s t o n i t e  w i t h  garnet vesuvtantte. 

Interbanded wollastonite-garnet-vesuvirnite. 

contact  p a r a l l e l s  f o l i a t i o n  Weak py r i te ,  mtnor py r rho t t  te. 
Glassy m i l ky  quartz w i th  412 Numerous up t o  0.05' fragments o f  dark green 
c h l o r i t e  up t o  lm minor patches pyroxene skarn w t t h  garnet porphyroblasts up to 
ta tards bottom o f  banded skarn. 1.5 mu i n  a f rac tu red  whi te quartz w i t h  f racture 

and disseminated c h l o r i t e .  F a i r  f rac tu re  p y r i t e  
>pyr rho t i  te. 

,lDO f r a c t u r e  
weathered sugary 1 i g h t  
l imon i te  - f a u l t  re lated? 

jQ* p a r a l l e l s  f o l i a t i o n  
h i t e  quartz - 2 strong ch lo r i te -  

)Om p a r a l l e l s  f o l i a t i o n  p y r r h o t i t e  fractures. 

DARK GREEN t44SSIVE SKARN: massive t o  weakly banded; medium green 
pyroxene skarn; f i n e  blebby quartz I n  par ts  weak banding r a r e  l i g h t  
coloured green a l te red  garnet pyroxene skarn; vesuvlanite i n  massive 
high t o  40: garnet low. a f t e r  227' b e t t e r  banded and a l te red  gane ts  
more c m n .  Low f rac tu re  and disseminated py r i te -py r rho t i te .  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: pale green and grey 
pyroxene-biot i te interbanded sch is t  and gneiss. Massive dark 
green vesuvianite,garnet grading i n t o  general ly  banded medium 
green skarn. 

f rac tu re  contact UARTZ HONZONITE: porphyr t t t c  feldspars t o  30 mn comnon 
a p l i t i c  phase - i r regu la r ,  feldspar5 cloudygFract~res 3 l f t  w i t h  minor carbonate and weak 3 mn envelope wt th  
f i ne r  grained than nonral b i o t i t e  quart2 feldspars cloudy. 
uonzoni t e  
Sharp - 45. 
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5' parallels foliation BIOTITE MARBLE AN0 SCHIST: slightly more siliceous; biotite 
dolomitic marble. 

0' parallels foliation 
1.4' glassy quartz QUARTZ WNZONITE: biotite quartz monzonite with weak bleaching, 
~plite - fine and medium grained strong carbonate along fractures. Fractures 6/ft. 
 ino or to 10 m chlorite phenocrysts. 

............................................................................................................ 
10' fracture with irregular chlorite Porphyritic phenocrysts of plagioclase to 40 mu. Biotite 10-152 

fine-medium grained, occasional carbonate on fractures. 

Biotite weak to 
mderately chloritized. 

0.3' coarse quartz feldspar with 
2 mu chloritized quartz feldspar. 
80. contact 

BIOTITE MARBLE AND SCHIST: black irregular wisps and patches 
soft light khaki green colour. Dark grey green. fine grained. 
foliated biotite to 302; minor narrcm 0.2' diffuse siliceous 
bands - primary. but most look like intrusive introduced; minor 
to 2 mn garnet porphyroblasts. Fair carbonate-weak limonite 
along fractures. Minor disseminated pyrite. 

0.3' sill non-porphyritic biotite 
Iquartz monzonite 

114' b r m  tourmaline with quartz envelope - dip 20' 

xenoli th-contacts-20. 
biotite dolomite marble 

CJJARTZ ; O N Z T E :  white; biotite- nil to trace; fine grained; 
rice pu ding texture - aplitic; 1/22 chlorite speckling; in r 
few places weak clay-carbonate a1 teration to feldspars. Thin film 
of carbonate along fracture. 

Up to 0.2' xenoliths of . 
marble in biotite quartz nianzonite 
20. contact 
&rble becomes pink near contact BIOTITE URBLE AH0 SCHIST: as above; with irregular and diffuse 
Garnets fair to moderate paler green bands - weak skarnification? Anhedral c0.2mn dark green 

p0.5' biotite quartz monzoni te disseminated mineral looks like talc. This appears to be weak 
dolomite alteration. 

45' - 0.1' white very fine grained quartz monzonite. 
/ 

Steep dipping quartz monzonite 
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BIOTITE HARBLE AN0 SCHIST continued 
---------------------------------------------------------------------. 

I r r e g u l a r  pa le and dark green weak s i l i c f f l c a t i o n ;  dark green 
t a l c ?  specks and lenses; i n  places p ink  garnets abundant; pa le 

0.5' non-porphyri t ic b i o t i t e  green s o f t ,  looks l l k e  c h l o r i t e  nay be pyroxene 
quar tz  mnzon i te  w i t h  f a i r  green 

...................................................................... 
S t i l l  pa le  bands b u t  looks more l l k e  t y p i c a l  marble; occasional 

70' 0.3' c lea r  quar tz  orthoclase black t a l c  specks; medium-coarse dolomite? crysta ls .  disseminated 
phmocrysts  and i n  bands. 

WRTZ HONZONITE: f i n e  rained. non-porphyri t ic. weakly b i o t i t i c ;  
&tz-kspar t o u m l  i n e  !green) r e i n i n g  weak. 

BIOTITE CIARBLE AND SCHIST: crude dark and l f g h t  green banding 
dark green looks l i k e  t a l c  and b i o t i t e  mixture. 

'Bleach' band - khaki green w i t h  - 
eyes. streaks m d  knots o f  dark green 

- O.S0abundant 41 am p ink  garnets 

0.3' abundant (1-5 rm garnets 

Stmng calc i te-quar tz  v e i n l e t s  and h i g h l y  weathered. Cbre massive, untform dark green, appears s l i g h t l y  m r e  
Sl l iceous than normal. 

, B i o t i t e  quartz imnzonitp and coarse 
r quar tz  kspar tourmaline bands. Yeak 

c l a y  a l t e r a t i o n  i n  place. 
50' f o l i a t i o n .  

, 0.2' up t o  5 nm garnets 

I 30-50: up to 5 mn garnets i n  
a hard pale pyroxene skarn. 

S l l iceous b i o t l t e  schis t :  black. f l n e l y  ldminated. Fol la t ion.  
graphl t ic .  f a i r  ( t o  22) laminae and crack p y r i t e .  

Strong up t o  5 mn garnet bands 
i n  pale preen marble w l t h  
g rdph t t i c  q ~ a r t z i t e  bands. 

. contact  0-29' 
y e l l w l s h .  f o l i a t e d  quartz, h igh 

contact  3' ~ d e r d t e l y  s o f t  ye l low feldspar 

- 0.1' g r a p h ~ t l c  gouge - f a u l t ?  May j u s t  be crurhed shale as i t  I S  p d r a l l e l  t o  f o l i a t l c n .  

HOLE NO. 73B-3 
PAGE 6 OF l q  
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HOLE No.79B- 3 
PAGE 7, OFl4 

Sil iceous b i o t i t e  s c h i s t  continued: l i g h t  grey very f ine  
grained f o l i a t e d  wtih c h l o r i t e  specks and part ings and wisps. 

lleached - a p l i t f c  - f ine  grained 
lrecnish colour  feldspar .  i n  
~ l r c e s  gone t o  c lay .  
'ransi t tona l  

4 1 i t e  a p l i t e  vein. 

WRTZ MONZONITE: medium grained; b i o t i t e  sca t t e red  t o  20 mn feldspar 
Lenocrys t s  with f rac tu res  t o  3 f t .  Bleached bands feldspar moderately 
s o f t  t o  hard. c h l o r i t e  t o  pale  anaemic green. In some places ch lo r i t e  

i s  a l t e red  t o  dark green impar t ing  greenish t i n t  to rock. Fair  
c l e a r  quartz veining t o  0.1 f t ;  f a l r  up t o  1/16" green c a l c i t e  
f rac tu res  2-4/ft.  

Blebby and f i n e  veinlet  
s i l i f i c a t i o n .  

DARK G R E E N  MSSIVE SKARN: dark green. massive t o  f a i n t l y  banded 
dark green pyroxene; 10-151 up t o  15 mn prismatic red brown 
vesuvianite and up t o  51 pink garnets up t o  5 mn rarely with black 
r i m .  

# 6arnet b e c m s  > vesuvianite t o  10:. 
Variable lime content- 

!- strong t o  weak. 
Fair pyrrhot i te .  

- 0.2' white marble ..................................................................... 
Uhite narble - f a i n t l y  banded Skarn: massive; dark-medium green with 15-202: garnets t o  15 mn wide 

and up t o  5 1  vesuvianite. Hinor-trace limy partings. Fair  blobby 
and h a i r l i k e  ve in le t  s i l i c i f i c a t i o n .  

BlOTlTE MRBLE AND SCHIST: see page 8 f o r  description. 
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I HOLE No.79B-3 1 
I PAGE 8 OF 14 : 

B t o t i t e  s l l tceous marble w l th  dark green pyroxene and b i o t t t e  
c l o t s .  Nedtm green. fatr-moderate ftne gratned dolomtte l ~ r b l e ?  
t b t r i x  ( p a r t l y  gotng t o  pyroxene?) w t th  la rge  i r regu la r  up t o  10 
nn sheared coarse b i o t t t e  ' c lo ts  . somettnes wt th  c lustem o f  f ine 

S i l i c t f i e d  - primary o r  introduced e t s  and marble 'eves'. Fa i r  aash sill-n. 
AND GREEN INTERBANDED SCHIST AND GNEISS: 

Marble - grey-green unifonn t o  f ine gneiss ic  
banding toward bottom. 

0.2'-0.1' bands p a r a l l e l  and crosscut f o l i a t i o n  
o f  light-medium green massive pyroxene w t t h  f a l r  blebby 
s i l i c i f i c a t i o n  replac ing b i o t i t e  marble, s l i g h t  p i n k  quartz? 
garnet 

B i o t i t e  marble - s t l i c i f i e d  along f o l t a t i o n .  

BANDED SKARN AND CALC-SILICATE GNEISS: Banded pyroxene wollastonttc 
vesuviani te garnet skam. Garnet 10-151, vesuvtanite 52 up to 20 m 
porphyroblasts and i n  up t o  0.2' bands I n  marble- wollastontte 
w t t h  narrow l i g h t  coloured pyroxene skarn bands. ---------------------------------------------------------------------------------------------------------------. 
I r r e g u l a r  narrow l i g h t  coloured pyroxene skarn replacing b t o t i t e  
dolomite ~ r b l e  w t t h  garnets replaced by f a i r l y  hard black d n e r a l .  

.I' u h i t e  ~ r b l e  Strong blebby s t l i c t f i c a t t o n  minor up t o  4 nm garnets i n  whi ter  
bands. w t t h  wollastontte, ca lc i te .  

r regular ly ,  general ly  f i n e  interbanded whi te marble; garnet, 
esuvianite wo l las ton i te  w i t h  pale green bands. 

BIOTITE MRBLE AND SCHIST: s i l tceous b i o t i t e  dolomittc marble- 
nonnal dark grey green, massive-weak fo l ia t ion-gneiss ic  texture. 
weak diszeminated, rare f rac tu re  py r i te .  

60' contacts p a r a l l e l  f o l i a t i o n .  
B i o t i t e  quartz mnzon i te  towards bottom 
contaminated. 

BANDED SKARN AND CALC-SILICATE GNEISS: whtte marble w i th  coarse 
garnets vesuviani t e  porphyroblasts <TO% and occasional <0.2@ 
pale coloured skarn band part ings o f  wol lastoni  te. 

10-20: vesuvianitc> garnets 
f a i r  pale green skarn bands. 
0.3 'b iot i te  quartz monzonite - f i n e  
grained h igh ly  ch lo r i t i zed ;  80. contacts. 

bJ' contact Ap l i  te- fine-medtum B t o t i t e  dolomtt lc  marble - strong f o l l a t t o n  s i l t c t f t c a t t o n  
70' grained; whi te colour, garnets up t o  4 m p a r t l y  o r  completely replaced by b i o t t t e  
up t o  0.3' c lea r  quartz f a i r  black tournul ine. comnon. 

_________------------------------------------------------------------------------------------------------------. 
Uh i te  c a l c - s t l t c a t e  gneiss: occasional < 0.2' bed; a l m s t  completel! 
replaced by garnet vesuvtantte - 10-152 up t o  201 wol lpstoni te 
and i r r e g u l a r  par t ings and wtsps of pale green pyroxene skam. 

33'9 
'P" 

Cs' 

53 

- 
1.51 - 

( 1) 

- 

( 2  

- 
- 
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GREY AND GREEN INTERBANDED SCHIST AND GNEISS: mott led whi te and 
pale green. in tense pervrs ive blobby silicification w i t h  up t o  3 on 
garnets usua l l y  p a r t l y  o r  t o t a l l y  replaced by f a i r l y  hard black 
mineral - b i o t i t e .  Narrow 0.2-0.5' remant  bands o f  b i o t i t e  dolomite 
m r b l e .  

DARK GREEN M S S I V E  SKARN: dark green, 102 garnebvesuvlanlte porphyro- 
b l a s t s  up t o  15 m. Minor blebby quartz. r a n  vein lets  o f  quartz. 
Massive t o  weakly f o l i a t e d  dark green pyroxene vesuvianite garne t  
skarn. 

BANDED SKARN AND CALC-SIL ICATE GNEISS: dark and medium green banded 
pyroxene, wo l las ton i te  vesuvianite -garnet skarn w i t h  minor dark greer 
massive pyroxene skarn. Uh i t i sh  t o  greenish tinged. ininor carbonate 

60' pa ra l le l s  f o l i a t i o n  wo l las ton i te  bands w i t h  porphyroblasts o f  garnet-vesuvianite up 
70' p a r a l l e l s  f o l i a t i o n  t o  15 mn (15-202) w i t h  narrow part ings up t o  0.2' o f  banded- 
rtassive skarn - inedium-dark green massive medium green pyroxene skarn. 
50: up t o  15 rm garnet. minor vesuvianite 

I Massive skarn - t o  25: garnet ) porphyroblrsts; minor pyrrhot i te .  

Banded skarn - l i g h t  - medium pale green, mottled, hard; minor 

. tarnet  > vesuvianite, uo l las ton i te  band vesuviani te> garnet. Occasional n a r r w  i n d i s t i n c t  whi te bands 

narrcw rassive and banded dark green with garnets vesuvianite. 

skarn bands. 

h s s i v e  skarn as 519.97'-522.6' 
4)' f o l i a t i o n  

DARK GREEN DYKE: dark green aphanit ic very f i n e  dark green 
speck1 mg. 

DARK GREEN MASSIVE SKARN: dark green. strong garnets t o  251; 
minor vesuvianite. 

-- 
BANDED SKARN AND CALC-SILICATE GNEISS: banded mott led skarn as. 
522.6'-530.3' 
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DCSCRIPTICH 

Milky quartz vetnlng parallel BANDED SKARN AND CMC-SILICATE WEISS continued 
core with skarn fragments. 

GREY AND G R E E N  INTERBANDED SCHIST AND GNEISS: alternating to  
jrregular banding of b to t t te  and pale pyroxene, becomes softer;  
less s l l lc i f tca t lon .  

Irregular 80' 
glassy quartz cut by feldspar veining 

BIOTITE HARBLE AND SCHIST: stllceous dolomite b to t t t e  marble- 
dark grey 10-151 fine blotl te;  occasional quartz velnlet. In 
places hairl ike quartz along foliation - primary. 

0.6' 60' contacts parallel foliat ion.  
' ~ p l i t i c  1-3' . chlorittzed b io t i te .  

0.3' chloritized very fine graineh quartz monzonlte 

Garnet (high) a t  top 0.4' GREY AND GREEN INTERBANDED SCHIST AND GNEISS: many 1-2/ft narrow 
grading into alternating marble i r regular  bands up to 0.2' average 0.1' wide of s t l i c i f i e d  marble 
and pale green pyroxene; crack with weak t o  f a i r  pale green pyroxene. Blebby quartz comnon. 
pyrrhotite fa i r .  Quartz primary? Weakly cooked and pyroxenized. 

Pale green pyroxene gneiss u l th  f a i r  
pale green pyroxenes and up t o  15 mn 
garnets. Pyrrhotite crack f i l l i n g  bottom 
0.4' with scheelite; occasional 40.1' 
band marble. 

Transitional 

Pale green pyroxene gneiss - 751 pyroxene-1 ight green trace scheel i t e  
blebby quartz 25: pyroxene dark green. 

#Im fault  slickenside 0.5' on contact - sheared incipient garnet. 

gUARTZ WNZONITE: shredded bioti te 10-151 light-medium grey. 
medium grained. occasional - rare feldspar phenocrysts to  15 m 
inequigranular; along fractures up to  0.2' pale green bleached 
envelope; density 1-2/ft weak carbonatron fracture. 

, Bottom of pale green bleach fractures. 
Occasional 1/5 f t  irregular up to  0.3' patch with low biot i te  
and f ine  feldspars cloudy white weakly altered. 
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QUARTZ HONZONITE continued 

15. - 20 nn glassy quar tz  minor k-spar? 
f i l l e d  f racture w i t h  i r r e g u l a r  bleach 
envelope. 

2-10' fractures w i t h  weak carbonate. 
weak bleach envelopes. - - - - - - - - - - White felds ,par phenocrysts up t o  40 mn long. average 15-20 am 

In. Pink (k-spar?) up t o  10 n, average 5 rm abundant 
I before 612.5'. 

become c a m  
more so thar 

' S l i gh t l y  bleached, disseminated 
s c h e e l i k  
0.2' marble - s i l i c i f i e d .  
30' f o l i a t i o n  Ragged p o i k i l i t i c  p ink k-spar 

i n  a w h i t e  fe ldspar  matrix. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: many narrow i r r e g u l a r  
pale green pyroxene bands average 0.1' w i th  blebby white quartz 
f a i r  i n  marble - blebby dolomite not  quartz marble. 
Pale green massive f a i n t  banded. d e r a t e l y  hard blebby quartz w i t h  
lenses and bands o f  marble; minor pyrrhot i te .  
Grey s i l i ceous  b i o t i t e  dolomitic marble w i t h  pale green interbanded 
pyroxene bands. B i o t i t e  no garnets w i t h  many i r r e # a r  d i f fuse  pale 
grey green 40.2' 'bleach' bands and occasional pale green. sof t .  

. blebby quartz veins. 

3 60' para l le ls  f o l i a t i o n  
Anlite- white, f i n e  grained. (12 

- .  

Uarble - normal, minor blebby quartz segregations and f a i r  up t o  
chlor i t ized b i o t i t e  c u t  by coarse 2 ma garnets. 
grained glassy quar tz- fe ldspar  vein. 

ART2 HONZONITE: l i g h t  grey. 102 speckled b i o t i t e  f ine-medim - grained weak a i r  t o  15 mn whi te feldspar phenocrysts; weak 
bleaching bottom 0.8'. 

PO' fo l i a t ion  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: b i o t i t e  d o l a n i t i c  
marble interbanded w i t h  pale green pyroxene. F o l i a t i o n  stronger 
than normal; f a i r  pervasive s i l i c i f i c a t i o n  along fo l ia t ion ;  w i th  
many i r r e g u l a r  wisps lenses and bands o f  hard, pale green lo *  
pyroxene blebby s i l i c i f i e d  skarn bands 0.05-0.2' wide. Hinor 
p y r r h o t i t e  i n  skarns. B i o t i t e  coarser than normal. 

Apl i te - f ine  grained f resh  weak 
chlori te speckling. 

5' fo l i a t ion  
hard. blebby quartz. garnets 0.2 mn 
black mineral. Fa i r  crack py r rho t i te .  

-. 55' ~ 3 r d l l e l s  f o l i a t i o n  
QUARTZ HONZONITE: b i o t i t e  10-15% weakly porphyr i t i c  w i th  a p l i t i c  
mafic f ree bands, comnon a t  top contact. 
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50. para l le l s  f o l i a t i o n  GREY AND GREEN INTERBANDED SCHIST AND GNEISS: b I o t I t e  d o l a n i t t c  
marble w i t h  interbanded pale green pyroxene bands; towards bottom 
b t o t l t e  f t n h g .  I n  places f i n e  garnets r i m e d  w i t h  b t o t i t e .  

3-10' f racture w i t h  b i o t i t e ?  ( f a i r l y  hard 
t o u r n l i n e ) ;  minor p y r r h o t i  t e  I n  places 
carbonate f l l l i n g  fracture. 

20 m 30. quartz. ye l low c a l c t t e  (a l te red  
feldspar?) f i l l e d  fracture. Pale khaki coloured. bleached? marble t n  places llmy; s t rongly 

c h l o r i t i c .  orinary? - . 
b r b l e  s i l i c i f i e d  moderately minor garnets. 

Bands o f ' ~ a 1 e  green hard pyroxene. 
Bands i r regu la r  i n  a strong s i l i c i f t e d  marble. 

BIOTITE M4RBLE AND SCHIST: d i r t y  medium green. b i o t i t e  c h l o r i t i z e d  
t a l c  a l te ra t ion?  w i t h  yel ' lw vein f l eck ing  towards bottom; garnets 
t o  t a l c  5 m porphyroblasts. --_----__----------------------------------------------------------------------------------------------------. 

-Strong milky quartz ve in ing and segregations w i t h  f a i r  y e l l w  carbonate veining. 
L i g h t  grey. f i n e  grained massive-weakly fo l i a ted ;  weak t o  I n  places 
f a t r  quartz; weakly chlori t ic-micaceous; cu t  by fair-weak yel low 
c a l c i  te-quartz ve in lets .  

Transition. increasingly  micaceous(ch1orite) 

Chlor i te  dolomite marble- d i r t y ,  anaemic C h l o r i t i c  b i o t i t e  quartz sch ts t  t o  quar tz i te-var iable chlor i te .  
green, c h l o r i t i c .  massive-weakly f o l i a t e d  quartz content; o v e r a l l  h i g h  near top. b i o t l t e  quar tz i te  bands. 
s l i g h t  carbonate h e n  scratched; occasional Or ig ina l  rock may be b i o t i t e  quar tz i te  as c h l o r i t e  i n  areas 
c lear  quartz band up t o  0.2'. w i t h  yel low moderately hard 3 n veining- feldspar? o r  s ide r i te .  

Clear quartz lenses up t o  0.2' average 0.05' comaon. Way be 
primary and remobilized. Pale t o  anaemic medium green colour. 

0.3' site quartz w i t h  patches of quartz 
pale ye l l -  moderately s o f t  feldspar; 
cut by 5 m brown tourmaline? vein. 

0.2' para l le l  t o  f o l i a t i o n  fnediun grained 
quartz mnron i te  no mafics. 

0.2' high c h l o r i t e  w i t h  abundant up t o  5 mn medim 
green ( ta l c )  ex garnet porphyroblasts. 

B i o t i t e  quar tz i te :  quartz content high; f a t r  up t o  3mn garnets 
p a r t l y  o r  canpletely a l te red  t o  s o f t  b lack mineral. I r regu la r  
c h l o r i t i c  quar tz i te  bands w i t h  garnet. 

BANDED SKARN AND CALC-SILICATE GIiEISS: banded i n  place masstve 
pale green pyroxene skarn w i t h  blebby quartz; a lso n a r r w  bands 
and tn te rpar t ing  wo l las ton i te  and u h l t e  marble up t o  3 m garnets 
p a r t l y  o r  completely replaced by s o f t  t o  hard black mineral. 
I n  places tnctp ient  t o  15 mn garnets. 

--------------BIOTITE K4RBLE AND SCHIST: s i l i ceous  b i o t i t e  dolomit ic marble - 
w i t h  garnets and bands o f  l i g h t  coloured quar tz i te .  b i o t i t e  q u a r t z i t  
and pale green c h l o r l t t c  dolomite marble. Uhtte quartz segregattons 
up t o  0.1'. 
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BIOTITE MARBLE AND SCHIST continued: pale green altered 
equivalent. 

0.4' apli te:  fine-medium grained with 
coarse quartz-feldspar veining. 

Pale green bleached and altered equlvalent of b io t t t e  marble and 
schtst  with chlorite and epldote. Strong foliation; 7-1% blot l te  
high quartz content near intrusives. quartz segregatton and veins 
b io t i te  often altered to chlorite. Hinor(0.5' chlorite quartz 
'schist '  bands. Fair 1/5' up to  0.2' quartz and Intrusive 
segregattons. 

20' foliation - 0.3' porphyry-fine 
quartz phenocrysts in tan aphanitic matrix. 
Quartz bnzonite-fine grained. 3: bioti te.  
50' parallel t o  fo l ia t ion  

parallel uartz mnzonite f ine grained b io t i te  to  102 feldspars slightly cloudy. 8' parallel to  foliation(' 

Note: chloritfzation of biott te along cracks, intrusive and veins 
Hairlike crack with 0.1' irregular b io t i t e  Occasional garnets with biott te dolomite marble. 
to chlorite envelope. 

0-lo0 parallel t o  foliat ion 
Porphyritic b io t i t e  quartz mnzonlte 
moderate chlorit izatton; 0.2' milky 

304 parallel to foliat ion quartz on bottom contact 

70. to  foliation Uhite milky quartz with 3 up t o  0.2' bands of 
f i n twd iun  grained quartz monzonite- minor chlorttized 
biotite;feldspan altered cloudy white moderately hard. 

.Irregular 0-30. 
0.5' strong bio t i te  

Pale dirty green sof t  quartz low chloritized 
dolwitic marble? 

'SO' t o  foliation 
Biotite quartz mnzonite milky quartz and pink k-spar 
Irregular patches of 5% bioti te.  

,krk grey biotite dolomitic marble soft  
garnets to soft black mineral 

rSilicifieC rdrble 

Interbeds up to  1 '  of b lo t l te  dolomite 
marble often chlorttized. 
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DARK GREEN MSSlVE SKARN: dark green-black green a t  781.2'; 
weak f ractures w i t h  schee l i te  - 0.2' b i o t i t e  dolomite m r b l c  

- .- 
a t  bottom contact. 

K ~ r r e g u l a r  BIOTITE MRBLE AND SCHIST: greenish grey. i n  places s i l i c i f i e d .  

Contact broken medium t o  coarse grained; f i n e  b i o t i t e  

b i n l y  mi lky quartz minor a p l i t e  t o  20 mn comnon of feldspars. Fractures 
w i t h  f a i r  cloudy feldspars. 3 - 5 / f t  w i t h  t h i n  f i l m  o f  carbonate. Minor quartz f f l l e d  f rac tu re  

k h e e l  i t e  on fracture. w i t h  green a1 te ra t ion  envelopes. 
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.3' quartz vein w i t h  scheel i te .  

Ma-50' fractures. Pale green a l t e r a t i o n  
leldspars s o f t  and pa le  green - m n t m r i l l o n i t e .  
t top  apl i t c  w l  t h  
ra r tz  velning - 0.4' 
Jllowed by bleached quar tz  mnzoni te.  

Normal w i t h  i n  places weak c h l o r i t i z a t i o n  
scheel i te  disseminated and fracture. 

S l i g h t  c h l o r i t i z a t i o n  o f  b i o t i t e  and disseminated scheel i te  
c u t  by 10 w glassy quar tz  vein. 

S l i g h t  c h l o r i t i z a t i o n  o f  b i o t i t e ;  along we l l  
f ractured zone; disseminated scheeli te. 

20' f i n e  quartz minor carbonate f r a c t u r e  f i l l i n g  
w i t h  0.1 ft c h l o r i t i z a t i o n  envelope. Minor 
scheelite. 

45. quartz-k-spar? v e i n l e t  w i th  f rac tu re  scheeli te. 

0.4' 5m a p l i t e  and 45. weak f racture 

End o f  Hole 
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Approximate s t a r t  o f  co r ing  
and bleached. b i o t i t e  t o  ch lo r i te ;  

Contact ground - 30'1 DARK GREEN DYKE: brown weathering green dyke; tan  greenish 
mat r i x  w i t h  d i f fuse c h l o r i t e ?  spo t t ing  and 1-2 mn fe ldspar  
phenocrysts. Fractures l w  angle t o  core ax is  1/6'-12" w i t h  
c l a y  and weak l imonite. 

Contact broken - 30- 
QWRTZ WNZONITE: l i g h t  coloured, minor c h l o r i t e  ( ~ 1 2 )  
very f i n e  grained- ;hi l led ?rg!n; pink- whi te phenocrysts? 
fe ldspar  i n  a very i n e  grained aphani t ic  m t r l x ?  looks 
sheared. 

Transi t ion t o  normal L i g h t  grey fine-medium grained. 5-72 b i o t i t e  and c h l o r i t i r e d  
b i o t i t e  speckling f ractures 116'-12' w i t h  weak clay. carbonate 
and minor l i w n i t e .  Towards bottom c h l o r i t e  on fractures. 

\strong c h l o r i t e  f r a c t u r e  
Yhi te grey. mixed c h i l l e d .  prominent c h l o r l t e  c l o t s  up t o  20 m. 

-Xenolith- fo l i a ted ,  c h l o r i t e  i n  feldspar m a t r i x  - f a i r  disseminated scheeli te. 
Yhite. very f i n e  grained t o  aphanitic. t race weak c h l o r i t e  

Fa i r  disseminated weak speckl ing, rare d i f fuse  narrow band w i t h  c h l o r i t e  moderate 
f racture scheel i t e .  t o  strong. 

Transi t ion L i g h t  grey. fine-medium grained. greenish colour  due t o  1-2 
am 5-7% chlor i te .  Matr ix  looks fo l ia ted .  probable c h i l l  zone. 

BIOTITE WLOHlTE MRBLE 
- 
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OESCRlPTlaV 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS 

I r regu la r  45.-90. 

Faul t  contact p a r a l l e l s  core 
62.2-70' contact BANDED SKARN AN0 CALC-SILICATE GNEISS: dark green and pale 

. *o l lastoni te band green banded pyroxene skarn w i th  w o l ~ a s t o n i t e - v e s u v i a n i t e  
and pink garnets. Pyroxene. weak vesuvianite< garnet. 
Scheel i t e  63-69.3* - minor. 41/22. 

wal l as ton i  t c  band 

. w l l a r  ton i te  band: greenish l i g h t  grey. 
mdera te ly  hard wol l a s t o n i  t e  interbanded w i t h  f i n e  grained 
pale-dark gmen vesuviani te skarn. Vesuvianite low 1-2:. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: b i o t i t e  and 
pyroxene lnterbanded s i l iceous d o l o d t i c  m r b l e  and schis t .  
Dark grey t o  dark grey-green; we l l  f o l i a t e d  w i t h  narrow 
bands r a r e l y  up t o  1.5' o f  b i o t i t e  quar tz i te ;  rock f a i r l y  soft. 
Ueak carbonate and l imoni te along f ractures 1-2/ft .  A feu 
1/5-10' n a r r w < O . l '  quartz mnzoni te s i l l s .  

:herred, ~ t d k  quartz velnlng; 
core broken. 

BIOTITE W B L E  AND SCHIST: s i l iceous b i o t i t e  dolomi t ic  m r b l e  
and quartz sch is ts  l o c a l l y  grading t o  b i o t i t e  gneiss. 



COORDINATES 
DRILL HOLE LOG CORE SIZE 

..- 

ELEVATION 
Dl P 
AZ l MUTH 

HOLE STARTED 
HOLE COMPLETED 

GREY MID GREEN INTERBANOEO SCHIST AND GNEISS: a l te rna t ing  bands 
t o  0. ' o o t i t e  do om t c m r b  e and pale green pyroxene 

k l d r -  roSft t: k:rd s i l i c ~ f i ~ d !  pale :reen pyroxene and garnets - -  
p a r t l y  o r  t o t a l l y  replaced by b l o t i t e ~ c h l o r l t e .  
Trace schee l i  to. 

HOLE No. 790-4 
PAGE 3 OF g 

Banded Skarn: pale-medium green. banded, pale green pyroxene 
garnet-vesuvlanlte-wollastonl t e  skarn wi t h  narrow <O. 1' wisps. 
Bands of b i o t i t e  dolomite marble; garnet general ly  t o t a l l y  t o  

~rnet=vesuviani te=2O% T b i o t i  tc and minor vesuvlanl te. 
20-30: wol lastoni te Fa i r  f racture >disseminated scheellte. 
Transi t ional  T rans i t i on -  banded mainly l i g h t  green w i t h  a few narrow (cD.1') 

u o l l a s t o n l t e  and dark green massive skarn sections. Fa i r  
garnet) vesuvianite. Dfsseminated weak-fair scheell te. 

DARK GREEN WSSIVE SKARN: dark green pyroxene. massive up t o  
I5 m garnet Wesuv ian l te  - 102 t o t a l ;  minor carbonate veinlets. 

Disseminated schee l i te  
41/2-12 very f ine.  
A 

BANDED SKARN AND CALC-SILICATE GNEISS: banded pyroxene wol lastoni te 
vesuviani te skarn. 

I 
1 GREY AND GREEN INTERBANDED SCHIST AND GNEISS: f a i n t l y  banded pale 

t o  medium green pyroxene w i t h  lenses and wisps of b i o t i t e  dolomite 
Traces marble; f a i r  garnet t o  b lack  mineral; f a i r l y  hard, doesn't look 
scheell  t e  

1 
l i k e  b i o t i t e .  

BANDED SKARN AND CALC-SILICATE GNEISS: f ine banded pale green 
garnet vesuvianite. pa le  green pyroxene skarn w i t h  i r regu la r  
0.2-1' bands o f  wo l las ton i te  vesuvlanlte>garnet. 

BIOTITE MRBLE AND SCHIST: grey b i o t i t e  d o l m l t l c  marble w i t h  
minor garnets. 

BANDED SKARN AND CALC-SIL'ICATE GNEISS: banded pyroxene-wollastonlte- 
vesuviani te w i t h  b i o t i t e  bands. 

Quartz veinlets w i th  
scheeli te and 
disseminated scheel ite'l:. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: dark green foliated; 
minor ptnk garnets; 178-185' numerous i r r e g u l a r  and d i f fuse uhtte- 
pale green siliceous and hard pale pyroxene bands wl th b i o t i t e ?  
pseudwlorphs a f t e r  garnet t o  184'. 

- 
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DESCRIPTICN 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS conttnued 

HOLE NO. 79e-4 
PAGE q OF g 

~ 

p ink garnets 1 - h n  diameter BIOTITE MRBLE AND SCHIST: dark grey s i l i ceous  b i o t t t e  sch is t  and 
beccme c m n  1-2z. do lomi t i c  ~ r b l e  w i t h  minor pale pyroxene bands. 

0.7'- 50. 6 20. cont :acts t o  f o l t a t i o n  - B i o t t t e  Quartz R 
occastonal c l o t  c 

lntte: whi 
:h lo r t te .  

te, very f l n e  gratned 

contact i r r e g u l a r  - 
UARTZ WZONITE b t o t i t e  ch lo r t t i zed ,  fine-medium grained - 0.2' b i o t i t e  d o l m i t e  ~ r b l l .  + aroe ractured phenocrysts o f  feldspar, quartz 

flooded. very f l ne  grained; 40.1' xenol i ths o f  
b i o t i t e  d o l m t t e  aqrble. 

30' contact t o  f o l i a t i o n  -- -. - - 

Transi t ion up t o  hn c h l o r i t e  
ex garnet and p a r t i n g  of  pale BANDED SKARN AND CALC-SILICATE GNEISS: i r r e g u l a r  l i g h t  t o  dark 
green pyroxene. green. general ly  ganded. occasionally masstve; pale skarn l t g h t  

coloured ovroxene vesuv tan i te~oarne t :  mtnor wol lastoni te 
i n d  weak i i l i c a  veining; dark binds g i rne t i zed  marble. 

10-30. - 0.5' fault-weak 

k s s i v e  garnet I n  c h l o r i t e  matrix. . 
f30' contact t o  f o l i a t i o n  Qua* nonzonite- white. coarse grained 

30. contact t o  f o l i a t i o n  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: fo l ia ted;  f a i r -  
moderate f o l i a t i o n  and v e i n l e t  s i l i c t f t c a t t o n  w i th  s c h e e l ~ t e  
Scheeltte f rac tu re>  disseminated( 1/22. 

) Pale green banded skarn With 3 
b i o t i t e  c h l o r i t e  ex garnet. 

40' contact -Pegaatite-quartz, orthoclase and 
3 3. contact t o  f o l i a t i o n  feldspar. 

BANDED SKARN AND CALC-SILICATE GNEISS: pale green banded wt th  
c h l o r i t e  (undigested b i o t i t e  marble streaks t o  5 mn garnets 
w i t h  b i o t i t e  rims and oink oarnet sireaks minor t o  10 mn vesuviantte. . . . -. . - . - - . - - . . - -. . - 

Transi t ion Scheel i t e  disseminatedifra;turi-and quartz veined. 
Strong quartz ve in ing  scheel i te  GREY AND GREEN INTERBANDED SCHIST AND GNEISS: grey and green 
r t m n n  interbanded b i o t i t e  sch is t  and marble w i t h  pale green pymxene 

I 
*-.---=. 

bands. Scheeltte minor. f racture and disseminated. 

Y e a t  starn- garnet b i o t t t e  porphyroblasts 
t o  5 m rock f a i r l y  s o f t .  
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n i g h l y  f ractured and f ine  GREY AND GREEN INTERBANDED SCHIST AND GNEISS conttnued 
quartz-carbonate v e i n l e t s  
Strong scheel i te  1-3:. I b r b l e -  239.5'246.5' 

'Intense s i l i c i f i c a t i o n  o r  quartz monzontte; s t rong scheel t te  1-32. 

BANDED SKARN AND CALC-SILICATE GNEISS; weak banded. pale- 
medium green; pyroxene w i th  up t o  0.5 bands w i t h  vesuvtanite 
and garnet. coarse porphyroblasts. and occaslonal I r regu la r  
zone w f t h  b l o t t t e - c h l o r i t e  ex garnet porphyroblasts; weak t o  
f a i r  f i n e  quartz vetntng and s t l t c l f t c a t t o n .  
Dccastonal<O.S' bands o f  s l l i c l f l e d  b l o t t t e  dolomite marble. 

DARK GREEN W\SSIVE SKARN: dark green masstve d t f f u s e  coarse 
pyroxene garnet- fa i r> vesuvtanite. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS 

DARK GREEN MSSIVE SKARN: dark green, pyroxene, masstve t o  
weakly banded; vesuvianite > garnet 3:l porphyroblasts vesuvianite 
t o  10 mn; garnet t o  Sm. 

BANDED SKARN AND CALC-SILICATE GNEISS: banded pyroxene-blott t e  
skarn w i t h  pyrrhot i te :  a l te rna t ing  s i l i c t f t e d  marble w i th  3 an 
porphyroblasis o f  g a i e t ;  bands 08 masstve pyroxene skarn and 
l i g h t  grey banded skarn. 

- Contact t r regular-  50' pa ra l le l  t o  banding 
porphyr i t i c  phenocrysts t o  15 m; up t o  1 M  
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P A R T 2  mWlZONlTE continued 

HOLE ~ 0 . 7 9 2 - 4  
PAGE6 OF g 

Yhite. very f i n e  grained 
45' contact  pa ra l l e l s  fo l i a t ion  

BIOTITE ElARBLE AND SCHIST: siliceous b i o t i t e  sch i s t .  marble and 
al tered equivalent. Dark green. tending t o  mottled b i o t i t e  
appears t o  have gone ~omple te ly  t o  ch lo r i t e ;  f i n e  porphyroblasts 
of garnet t o t a l l y  t o  chlori te?? Occasional <0.1' s i l i ceous  bands; 
minor quartz and carbonate veining. Fo l ia t ion  tending t o  
gneissic. 

Appears t o  be b i o t i t e  with minor c h l o r i t i z a t i o n ,  f ine  garnets 
Bleached, some dark and l i g h t  porphyroblasts ccmpletely o r  p a r t i a l l y  r i m e d  by b i o t i t e .  garnets 
green m t t l e d  banding; 112' 4 1  m. 
peqnatite a t  346.3 ; strong 
c h l o r i t e  on f rac tu re  a t  

Diffuse contact 
Bleached Band: porphyroblasts of garnet t o  ch lo r i t e -  1-2 mn 

Diffuse contact quartz segregation; ch lo r i t e  f r a c t u r e  and 
wisps of b io t i t e?  t o  chlori te .  
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DESCRIPTION 

BIOTITE MARBLE AND SWISJ continued 
rchange f m  m t t l e d  s t r i p y  

t o  more even texture.  
361' - orange f luorescen t  
mineral abundant - t h i n  sect ion.  

f a i r  white quartz  veining and 
segregations. 
Contact 40' 

fractures .  In places. mafic- 
carbonate and clay on fractures;  

weak pervasive clay a l t e ra t ion .  

Porphyritic feldspars  t o  15 m; 
10-152 b io t i t e ;  f rac tu res  4 / f t ;  
weak clay-carbonate on fractures .  

contact  70' p a r a l l e l s  f o l i a t i o n  BlOTITE WRBLE AND SCHIST: dark grey green well f o l i a t e d  tending 
'Bleaching* - b i o t i t e  to  ch lor i t e ;  -0% b i o t i t e ;  may be f ine  garnets  c 1  mn t o  
sw &* green f i n e  lense! and specks b i o t i t e  
appear to be dark green t a l c ?  

Contact 60. para l l e l s  f o l i a t i o n  
Porphyritic b i o t i t e  quartz  monzonite 
Contact i r regular  50' p a r a l l e l s  fo l i a t ion .  

Trace t o  minor garnets klmn) most appear t o  have gone t o  b i o t i t e  
Minor (4 1/4X) pyrt te .  

30- t o  fol ia t ion f rac tu re  with envelope 
and wings of strong b r m  b io t i t e ;  note  
cuts with quartz band para l l e l  to  fo l i a t ion .  

Quartz veining with coarse 
b i o t i t e  a t  bottom contact  0.2' 

B io t i t e  coarser along d i s t i n c t  f o l i a t i o n  planes; 
general increase i n  milky white quartz 
segregations, l i g h t e r  colour, d i s t i n c t  marble and b i o t i t e  
l ayen .  

B io t i t e  Dolomitic Marble: dark green. more even 
Bleach enbelopes along fo l i a t ion  f rac tu res  and colour than n o m l  marble. not a s  prominent 

I rarely quartz veins fo l i a t ion ;  due t o  b i o t i t e  not as coarse and 
d i s t r ibu ted  throughout. Occasional up t o  0.1' 
b rwn b i o t i t e  band; quartz segregations and 
s i l i c i f i c a t i o n  stronger. 
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BIOTITE MRBLE AND SCHIST continued: r t l t c i f i e d  marble s t rong 
l b t t l e d  and l r r r g u l a r  s t r i P Y  r i l t c i f i c a t k m  along f o l h t i o n ;  dark grey green and khaki 
l i g h t  and dark green minor  f i n e  bleached banded; occasional quartz and quartz fe ldspar  crack 
garnets o f t e n  r i m e d  b y  biotite f i l l i n g ;  mfnor up t o  0.2' whi te quartz segregations; f i n e  
c h l o r i t e  m o t t l i n g  - f o l i a t i o n ;  higher p y r i t e  than usual. 
c h l o r i t i z a t i o n .  

0.1' coarse garnet moderate p y r r h o t i t e  and magnetite 

S i l i c i f i c a t i o n  p a r a l l e l s  f o l i a t i o n  and 
strong khaki bleaching, minor along 
fracture. 

Contact l o s t  - 80°? 
WRTZ WNZO1IITE: r u s t y  colour  ( b i o t i t e  t o  c l a y  and l imon i te )  

b r a i n e d .  
Trachytold feldspar phenocrysts t o  30 mn, moderate t o  crowded I n  
a coarse quartz (high) feldspar matr ix .  Yeak maflcs k l X )  t o  
c h l o r i  te. Fractures l l f t  f a i r  weathering. 

minor 0.1' wh i te  quar tz  veining. 
BIOTITE WRBLE AND SCHIST: xeno l i th  7 bleached, l i g h t  grey. 
fo l i a ted  w i t h  f o l i a t i o n  0-20.. c u t  by minor ye l low s i d e r i t e  
f i l l e d  fractures. Feu remnant b lack  (ch lo r i te )  ex garnet specks. 

- - 

25' f a u l t  contact 

25' f a u l t  - 0.1' gouge 

WHITE APLITE: l i g h t  colour. ye l low ish  brown t inged very f i n e  
grained. s o f t  h igh ly  a l t e r e d  c u t  by m i l ky  quartz veins. fe ldspar  
(kspar?) ve in lets  and weak pervasive quartz-feldspar ve in le ts  
and bands o f  p o r p h y r i t i c  na f i c  f r e e  quartz monzonite. I n  
places quartz phenocysts f a i r l y  comnon, moderate-strong 
f rac tu r ing  w i th  c l a y  and carbonate. 
Kspar a l te red  - p h y l l i c  a l t e r a t i o n  and s e r i c i t e  i n  rock 
( a l t e r a t i o n  o f  fe lspars)  noted. 
Minor tourmaline i n  c o a n e  quartz fe ldspar  vein let .  

25' f a u l t  - weak 

1 a l te red  phenocrysts o f  kspar. 

_ _ - - -  - - -  
A p l i t e  b e c k s  coarser from very f i n e  t o  fine-medium; feldspars 
a l te red  t o  moderately s o f t  ye l low whi te clay; strong a r g i l l i c  
a1 teration. 

Xenoliths o f  h i g h l y  s i l i c i f i e d  
marble. 
45. f a u l t  contact - - - - White hard. myrmakytic quartz fe ldspar  high quartz content. weak 

f o l i a t i o n  carbonate along fractures. F a i r  carbonate vein lets .  

45' contact BIOTITE t4ARBLE AND SCHIST: marble - dolomi t ic  becoming l i m y  
towards bottom, dark green massive t o  weakly banded; weak 4 1  m- 
garnet phenocrysts; p ink ish  t i nge  suggests massive garnets. 

- 70' contact 
WlTE APLITE: white, f o l i a t e d  weakly myrnakytic fe ldspar  and 
quartz, quartz content hlgh. 



COORDl N ATE S 
DRILL HOLE LOG 

CORE SIZE 

ELEVATION HOLE STARTED 
Dl P 
LUl MUTH 

HOLE COMPLETED 
LOGGED BY 

HOLE No.79B-4 
PAGE9 OF g 

DESCRIPTION 

W I T €  APLITE continued: white. moderately s o f t  aphani t ic  
i n t r u s i v e  w i t h  c h l o r i t e  speckling. 

DARK GREEN M4SSIVE SKIIRN: ndssive t o  f i ne ly  banded w i th  A zone Lark green s s i v e  weakly textures. pale green pyroxene. wispy mott led texture. p y r i t e  and 
banded w i t h  f a i n t  garnet bands. p y r r h o t i t e  I n  f rac tu res  and quartz veins. 

UARTZ UONZONITE: greenish c h l o r i t i z e d  b i o t i t e  quartz mnzoni te.  
f p l i t e  and mi l ky  quar tz  veins up t o  0.2' feldspars s o f t  
c lay  and carbonate. 

Calc i te  - f l u o r i t e ?  f i l l e d  fracture. 
Porphyr i t i c  phenocrysts o f  feldspar up t o  20 am c o m n ;  
var iable m f i c  - n i l  t o  h igh  -usually ch lor i t ized;  h igh ly  
f ractured 4 - 6 / f t  w i t h  c l a y  carbonate. 

Plagioclase feldspars a l te red  t o  clay-carbonate. I 
Low-nil maf ics 

Normal porphyrit i ;  b i o t i t e  quartz monzonite; fair-moderate 
ca lc i te -c lay  f i l l e d  f rac tu res  4/ f t .  
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HOLE No. 79fi-5 
PAGE 1 OF 7 

F i r s t  core 
BIOTITE MARBLE AND SCHIST: b i o t i t e  dolomitic marble; medium-dark 
grey. somewhat gneissic banding depending upon b i o t i t e  !mparts 
crude banding; s l i g h t l y  s l l l ceous  rarely as  narrow 40.5 bands; 
i n  places vague 'bleached' appearance becoming paler  i n  colour; 
b i o t i t e  not a s  c o m n  and appears t o  be pa r t ly  a l t e red  t o  t a l c .  
Pale anaemic pink usually pa r t ly  replaced throughout by b i o t i t e -  
disseminated and often moderate - above average d i s t r ibu ted  i n  
narrow bands. Xeak disseminated pyri te .  Fair-roderate f rac tu r ing  
with limonite. Light grey t l  ~rm dolomite? bruci te  pseudomorphs. 

1 Highly fractured. 

Garnet content drops. 

I 40' fo l i a t ion  
Aplite- l i g h t  coloured. f i n e  grained 

weak b i o t i t e  s t rongly ch lo r i t l zed ;  
f a i r  quartz veining. 
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HOLE No. 7%- 5 
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BlOTITE IIARBLE AND SCHIST continued 

Core loss m y  be 
due t o  n a r r c i  
quartz veins. 

Si l iceous part ings. wi 
t o  5 m become more cc 

sps and narrow bands up 
m n  . 

1.3' 70-80. contacts - fine-medium grained 
:h lor i t ized b i o t i t e  quartz mnzon i  t e  pa ra l l e l s  
'o l ia t ion 

9 7 0 '  contacts p a r a l l e l  f o l i a t i o n ;  
:h lo r i t i zed  b i o t i t e  quartz mnzon i  te. 
Jp t o  8 w stubby lenses and porphyroblasts 
a f  quartz and grey whi te  minera l  - d o l w i t e .  

Occasional 'quartz' porphymblast. 

Black green. massive rock h igher  spec i f i c  
g r a v i u  than marble;  suggest^ f i ne -ac icu la r  
r a j o r  mineral - t remo l i te?  poss ib le  se rpen t in i te  
o r  ta lc .  

R r b l e  loses a l te rna t ing  dark and l i g h t e r  co lou r  
gneissic banding due t o  decreasing b i o t i t e ;  
l i g h t  grey green colour. B i o t i t e  changes from dark 
b rmn t o  green colour - phlogopi te? o r  decreasing 
i ron  i n  b i o t i t e ?  

Note: pa le grey moderately s o f t  dolomite? b r u c i t e  
phenocrysts next  t o  i n t r u s i v e  contact. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: whi te pale green 
pyroxene mot t led c a l c i c  marble w i t h  10-151 vale garnet7vesuviani te-  
porphyroblasts and i n  streaks - wo l las ton l te?   feu narrow 
bands o f  normal b i o t i t e  marble. 

.0.1' vein ca lc i te  w i th  pale green-white pyroxene crysta ls .  
115.0-118.7' - s t rongly  s i l l c i f t e d  marble w i th  t n d t s t i n c t  streaks o f  garnet. 
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OEY,RIPTIO( 

118.7-120.0' - medium green s o f t  l i n y  pyroxene 2 stam; nuderate-above average carbonate. e GREY AND GREEN INTERBANDED SCHIST AND GNEISS continued: l i g h t  t o  
nwdtum green-usrive-weak banded moderately sof t ;  darker bands 
a l te red  marble strongly calc tc  - looks l t k e  f t r s t  stage skarn. 

Al ternat ing sof t .  p a l e - m d i m  9men 
(pyroxene) and weak c a l c t t e  and hard sf l tceous; 
pseudogarnet - black - s l i g h t l y  mdgnettc 
i n  places h tgh ly  ca lc ic ;  s i l i c e o u s  areas - blebby s i l t c a .  

Hatn ly  banded, hard, high par t ing and blebby quar tz  w t th  a l te red  
, 0.2' 20. very f ine-aphani t ic  garnets - dark green moderately soft;  bands and p a r t i n g  c a l c l c  

wi th phenocrysts of  kspar?- weak-strong; htghly sl l tceous. 
quartz. 

S t i l l  si1t;eous a l tered garnet a l t e r n a t i n g  l i g h t  and dark green. 
o v e r a l l  l i g h t e r  colour and matnly bands o f  s o f t  h i g h l y  c a l c i c  
marble. - 

Ccmtact ground 
phenocrysts t o  30 mn, strong 
and f a i r  c l a y  (supergene) weak 

t o  f a i r  c h l o r i t t z a t t o n  o f  b i o t i t e .  

--Contact ground 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: so f t .  mott led green 
banded f a i r  silicification near contact. 
Banded hard moderately s o f t  massive dark green pyroxene bearing. 
Interbanded l l g h t  green hard pyroxene bands and s o f t  dark grey 
green marble. Both types up t o  5 mn garnet  p a r t l y  usual ly  
completely a l te red  t o  black mineral. A few<O.ll l imy  and 
non-limy garnet, vesuvianite quartz bands - porphyroblasts up to 
5 mn no wollastonite. 

0 DARK GREEN ClASSlVE SKARN: massive f a i n t l y  banded, hard medium 
dark green weakly calcic. Hinor p y r i t e / p y r r h o t i t e  strong 
l imon t te  on fractures. Ueak pale p ink  garnet up t o  15 m I n   to^ 

w ha l f .  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: main ly  pale l i g h t  
green pyroxene w i t h  charac te r i s t i c  almost t o t a l l y  a l te red  garnet; 
siliceous ca lc -s i l i ca te  gneiss w i t h  lense patches and narrow bands 
o f  a l te red  b i o t i t e  dolomite marble occastonal ly  ca lc ic .  

/s t rongly calc ic .  very Soft. 

g - C o n t a c t  ground ~- - - 
QUARTZ M~NzoNITE: f i n e  grained weak quar tz  veining. 

. .+ Contact broken 
High pervasive, weak f i n e  blebby ca lc i te .  = * contact groundyine 

grained b l o t i t e  quartz mnzonl te.  mcdente ch lo r i t i za t ion .  t i  

B i o t i t e  quartz monzonite-core h tgh ly  broken; feldspars t o  c lay  and st rong c a l c t t e  
Fine grained up t o  0.2' banded skarn. B i o t i t e  fa i r ;  weak c h l o r t t i z a t t o n .  

BANDED SKARfi AAtr CALC-SILICATE GNEISS: pa le  green hard l i g h t  green 
pyroxene gneiss w i th  darker. so f te r  usua l l y  calcareous bands and 
patches which impart banded appearance, completely a l t e r e d  
garnets so f t  black. s l i g h t l y  magnetic, occasional ly  darker 
40.5' s l i g h t l y  s o f t  medium green bands comnon a f t e r  175' pink 
garnets> vesuvianite up t o  20 mn diameter. 

highly calcareous. Hinor p y r i t e >  pyrrhot t te  t n  massive s o f t  dark calcareous may be 
talc-carbonate. 

. contac t  gmund - 0.2' b i o t i t e  quartz monzonite. 
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n a r r w -  l imy  par t ing  and band. s t r o n g  g a r n e t ~ ~ v e s u v i a n i t e  I n  top  
1' (20%) elsewhere weak ~ ~ t i t e / ~ ~ r r h o t i t e .  
eANOED SURN AND CALC-SIL~CATE GNEISS: l i g h t  and dark green f i n e l y  
banded skarn consfst ing o f  interbanded dark green hard. s i l i c e o u s  
dark green pyroxene and l i g h t  and dark green-soft mode;ately- 

Yhi te band, w h i t e r  green m t t l e d  h ighly  calcareous skarn; weak garnet>vesuvianite porphyroblasts; 
banded pale skam. wo l lds ton i te  Uerk py r i te /py r rho t l  te. 
and minor c a l c i t e  w i t h  
vesuvianite >garnet 5-25 mn up t o  Banded s l i g h t l y  s o f t  ( a l t e r e d  b i o t i t e  dolomite m a r b l e - s i l i c i f i e d )  
IS:. and pale green hard h i g h l y  s i l i c i f i e d  pale green pyroxene skarn. 

a l tered garnet-to black minerdl f a l r l y  cannon. p a r t i n g  and bands 
0.1-0.5' o f  wo l las ton i te  minor carbonate w i t h  vesuviani te)gamets 
up t o  40: c m n .  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: s i l i c i f i e d  b i o t i t e  
dolomite marble w t th  bands h i g h l y  s t l i c i f i e d  and t o  202   ale 
green pyroxene. 

BANDED SKARN AND CALC-SILICATE GNEISS: narrow white bands 
part ings become c m n - w o l l a s t o n i t e ,  pale skarn and minor c a l c i t e  
w i t h  pink garnet and brown vesuvianite c o m n .  

GREY AND GREEN INTERBANDED SCHIST AND GNEIS:: mottled, pale khaki 
green and dark green. of ten whi te and dark green banded, s o f t  
ra re ly  s i l iceous.  s t rongly calcareous; f a i r  t a l c ?  I n  places 
pale green s o f t  calcareous l i gh t -dark  green pyroxene w i t h  weak 
garnet vesuvianite. I n  places 0.1' bands s i l i ceous  y e t  s t i l l  
calcareous talc-carbonate - a l t e r a t i o n  o f  b i o t i t e  dolomite 
marble? 

OESCRlPTlON 

DARK CRLLN MASSIVE SKARN: medirrrdark green. s l i g h t l y  s o f t  dark 
green pyroxene skam w i t h  f a i r  blebbv whi te Quartz and occasional 

- 

-,contact ground - gUARTZ MONZO~IITE: soft.  h i g h l y  weathered/altered e x t r a  
ch lo r i t i za t ion ;  carbonate moderate-above average. I n  places 
strong quartz segregations up t o  0.3'. 

- 

f 

- 

1. 

-Contact ground 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: interbanded pale 
areen s i l iceous.    ale areen Dvroxene (2021 bands and darker 
Eoloured s l i g h t l y '  s o f t - s i l  ic&us a l te red  b i o t i t e  dolomite 
marble; a l te red  garnets t o  5 mn comnon. occasional i r r e g u l a r  
<0.05' white bands w i t h  vesuvianite>garnet; rare s o f t  d i r t y  
dark g r e w  h igh ly  l imy band. 

r A p l i t e  - h igh ly  a l te red  f ine  grained 
b i o t i t e  h ighly  ch lo r i t i zed ;  s o f t  
f a i r - d e r a t e  carbonate. 

Pyroxene bands becane softer. not  as 
s i l iceous and calcareous bands more 
c m m .  a l tered garnets not  comnon 

. t o  249'. 
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DESCRIPTION 

GREY AND GREEN INTCRBANDED SCHIST AND GNEISS continued 

Patches o f  m d e r a t e l y  hard dark green 
pyroxene skarn i n  banded skarn; minor o r  weak 
garnet-vesuvianite. 
contact ground 

WIT€  APLITE: whi te f i n e  grained w i t h  occasional patches o f  

Blebby quartz feldspar pheno- medium grained. mafic free. abundant f i n e  h a i r l i k e  quartz 

c rys ts  t o  10 om ccmnon. ve in lets  w i t h  minor pyr i te .  Fractures 4 / f t  w i t h  weak c l a y  
and carbonate. 

.contact ground 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: pale green hard 
h igh ly  s i l i c e o u s  pale green pyroxene (20-40%) w i t h  darker 
coloured darker  green s l i g h t l y  soft-moderately hard s i l i ceous  
b i o t i t e  dolomite marble w i t h  f ine patches w i t h  a mixture o f  
quartz-altered7 b i o t i e  and moderate green pyroxene. I r r e g u l a r  
narrow 10.1 ' whi t e  bands w i th  vesuvianite >garnet porphyroblasts 
up t o  15 om diameter r a r e  a l te red  garnets. 

Wssive beccming weakly banded 
tarards bottcm; meditnr-dark 
gr-n pyroxene; vesuuiani te= 
garnet=lO om; minor 
p y r r h o t i t e  crack f i l l i n g .  

Par t ing t o  bands UP t o  2' of interbanded Lenses and patches o f  b i o t i t e  dolomite marble impart a 
wisps, lenses and bands of whi te bands - gneiss ic  banding t o  rock; as skarn i f i ca t ion  increases 
a l te rna t ing  wol lastoni te and pale green s i l i c i f i c a t i o n  replacing dolomite, b i o t i k  s t i l l  present 
s i l i ceous  hard l i g h t  green skarn 10- and s i l i c i f i c a t i o n  has up t o  101 pale green pyroxenes. 
15: vesuvianlte>garnet Porph~rob las ts  When s k a r n i f i c a t i o n  increases only wisps and eyes o f  b i o t i t e  
t o  15 m. present and wollastonite. vesuvianite and garnet present. 

0.4' massive medium green. s i l i ceous  
vesuvianite )garnet=lS:- 

GREY AND GREEN INTERBANDED'SCHIST AND GNEISS: main ly  b i o t i t e  
dolomite marble w i t h  a few whi te bands; good example o f  marble 
s t a r t i n g  t o  s i l i c i f y  w i t h  blebby quartz; ra re  minor l i g h t  
coloured pyroxene. 

-Contact ground. 

QUARTZ HONZONITE: f i n e  b i o t i t e  10-15'2; feldspar phenocrysts not  

Fresh weak t o  Strong as c m n  as t y p i c a l  monzonite and small s i ze  average 10 om. 

c h l o r i t i z a t i o n  o f  b i o t i t e  Fractures 2 - 4 / f t  10-451 and w i t h  weak c lay  carbonate and minor 

especial ly along cracks and 
1 imoni te. 

fractures. 

- Rock has many m s t y  coloured a l t e r a t i o n  
bands wi th feldspars; reddish colour  
and s l i g h t l y  sof t  and b i o t i t e  t o  
c h l o r i t e  and when intense t o  mica. 
Fractures 2 -4 / f t  average a t  45'. 
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DESCRIPTION 

L Bto t i t e  quartz mnzoni te  continued: general ly f i n e r  grained 
0.5' strong c l e a r  feldspars  - y e l l w  s l i g h t l y  s o f t  t o  pink s o f t  t o  pale green '* white quartz veining. (mntmor t l lon i t e )  b f o t i t e  t o  whfte o r  pale  green mfca (chlorite) 

rn quartz  ve in le t s  up t o  10 mi conmon 1/6"- lf t .  

Altered strong becming weaker BIOTITE MARBLE AND SCHIST: cu t  by a couple of f tne  gratned 
calcareous tarard bottom 

' 1 b i o t i t e  low quartz mnzont te ,  0.2' s t l l s .  

Dark s trongly fo l i a ted ,  s t rong 
pervastve and laminae s i l i c i f i c a t i o n .  

UARTZ MONZONITE: porphyrt t i c  phenocrysts t o  40 mu; feldspars +-- a tered t o  s l i g h t l y  s o f t  pale y e l l w  t o  pale  anaemic pink. 
b i o t i t e  t o  mica. 

q ~ a r t z - m n z o n i t e ;  l e s s  
b i o t i t e  than normal 1-3s 
becoming highly s i l i ceous  
toward b o t t m  contact. 

Itorma1 b i o t i e  (10-15:) now 

I parphyritic. fine-medium grained. . increasing ch lo r i t i za t ion  towards 
bottom contact. 
Fine grained look sheared and crackled 
pink colour - ch lor i t e  re lease  Iron; 
mdera te ly  hard t o  s o f t  white fresh t o  
pale yellow s l i g h t l y  s o f t  fe ldspar;  
323.0-326.0' ex - a l t e red?  
Transition 
Hard-slightly s o f t  yellow and white 
feldspars; look somewhat l i k e  feldspar  
porphyry-nay be s i l i c a  flooding. 
In a s i l i ceous  matrix; matrix free.  
Ye l lw colour. s o f t  whi te-pale  yellow feldspa 
Bio t i t e  t o  ch lo r i t e  and mica; medim grained. 

b 0 . 2 '  sheared marble - t r ans i t ton .  
Fine grained b i o t i t e  quartz  mnzonite .  

minor apl i t e ?  

Highly al tered 
Porphyritic. : I Fine grained, dark grey, abundant f ine  grained b i o t i t e  imparts dar- 

ker colour. In places greenish colour due t o  weak a l t e r a t t o n  of 
f i l d s p a r s  clay-calct te  on fractures .  

Porphyritic quartz imnzonite: medlum grained 52 b i o t i t e ;  
strong fractures  with c a l c i t e .  

Contact l o s t  
BIOTITE MARBLE AND SCHIST: medium mottled green, fo l t a ted  soft .  
weak-fair pervasive and weak crack and bleLby s i l t d f i c a t i o n ;  
s t rong t o  weakly calcareous; b i o t i t e  weak-completely a l t e red  
t o  s o f t  green micaceous mineral; c a l c i t e  on cracks. 

Generally strongly calcayeous. 

f 
DARK GREEN WSSIVE SKARN: massive-weak banded. t lne  grained. hard 
medium-dark green-highly pervasive silicification (502) strong 

I t r ace  molybdentte. 
Dark green banded and massive. 

G R E Y  A N D  GREEN INTERBANDED SCHIST AN0 GNEISS: banded l i g h t  green- 
* 2-4 mn pyroxene fresh pyr i t e  porphyroblasts; dark mottled, 

green. s l ight-s trongly calcareous occasional narrow s i l i ceous  . band; minor fracture pyrrhot i te .  strong pyrrhot i te  f racture a t  . 357.8'. -- 
g U A R T Z  HONZONITE: 
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DESCRIPTION 

a i r  s i l i c t f t c a t l o n .  FAR11 WNZDNITE contfnued 
t rong c h l o r t t l z a t t o n  imparts 
lark green C O ~ O U ~  t o  rock 
n places feldspar-sausserlt lzed. 

~ h t t e .  medium grained quartz feldspar - ~ c r t h i t l c t  

G R ~ Y  AND GREEN INTERBANDED SCHIST AN0 GNEISS: weak-fair calcareous 
.1' coarse b i o t i t e  i n  banded pale t o  medium green hard st l fceous wt th  mtnor marble 
~ a r t z  blob. bands; f a i r  crack p y r r h o t t t e  a t  top  contact. 
ontact 70' 

Yhi te f i n e  grained w i t h  mfnor ch lo r i te -quar tz  mnzon l te .  
r e g u l a r  30-70° contact  Hard. pale green h lghly  s l l tceous 

pyroxene bands. 
a r m  bands tending t o  
assive dark green skarn and garnet. 
~ f t .  strong calcareous, gradual ly  
eccming st l iceous toward bottom contact. 
:ontact - &)* p a r a l l e l s  fo l i a t ion .  Ap l t te  grading i n  p o r p h y r i t i c  b i o t l t e  quartz monzonlte towards 

bottom. feldspars a l t e r e d  t o  hard ye l low f a t r  ch lo r t t l za t ton .  
tontact  45. p a r a l l e l s  fo l i a t ion .  

)Oa and 45. contacts p a r a l l e l  f o l l a t t o n  - 0.6' - Quartz monzonlte- w h i t e - l i g h t  grey weak t race b i o t i t e  
s t rongly ch lo r t t i zed .  

QUARTZ IK)NZONITE: 
70. p a r a l l e l s  f o l i a t i o n  

Porphyr i t i c  b i o t i t e  quartz monzonite 
70. p d r a l l c l s  f o l i a t i o n  Moderate c h l o r t t t z a t i o n  feldspars- p ink  moderately so f t ,  phenocrysts hard white. 

A 
Rock becomes ye l low ish  colour  

BIOTITE ElARBLE AND SCHIST: b i o t i t e  looks chlor i t tzed,  s o f t  dark 
grey s t rong ly  fo l i a ted .  r a r e  narrow banded skarn zone. A f t e r  

Ueathering. 383.0' ye l low orange-weathering along f ractures and rock strong 

I h a i r 1 1 6  healed cr icks.  

Strong 0-45' 
fractures. 
Noderate-strongly calcareous. 

0.1' b i o t i t e  h igh  f i n e  grained w d i m  grained 
porphyr i t ic -dark grey quartz ~ n Z 0 n f t e .  

End o f  Hole- abandoned cave. 
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COOROINATES 2 + 4fi 4 + 50E CORE SIZE BQ 
ELEVATION 51 45 I HOLE STARTE 
DIP 90° 
AZIMUTH - LOGGED BY 

U. Schrnid,' 
DESCRIPTION 

M.P. Ph i l  
1 

core - casing 

QUARTZITE: allochthonous, 
rnicaceous quartzose package; weakly c h l o r i t i c ,  
weakly f o l i a t ed ,  f i n e  grained l i g h t  grey 
colou-r. Strong core penet ra t ing f rac tures a t  
0-45", 4 / f t  w i t h  weak-fai r 1  irnoni te; s t rong 
c losed h a i r l i k e  f r ac tu r i ng .  

:ontact ground 
1.4' wh i te  quartz 
.irnestone- reddish brown, h i gh l y  weathered, h igh i n  c lay.  
l5"? 

55" contact 
Quartz f e l  dspathi c  u n i t -  1  ow b i o t i t e ,  moderate c h l o r i  t i z a t i o n ,  
possib ly a l t e red  i n t r u s i v e ?  

Zontact ground Base? o f  weathering- rock hard competent bu t  
s t i l l  abundant h a i r 1  i ke f r ac tu r i ng .  

S l  i ckenside contact  65" 
B i o t i t e  Quartz Monzoni te :  rnedi urn grained, low b i o t i t e .  

80" 

Rock becomes h i gh l y  broken. 

Fau l t?  weak 

57.0-63.0' : mainly whi te  quartz fragments; minor c lay ;  major f a u l t .  
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QESCRlPllON 

b QUARTZITE continued 

8 

r, 

, 0.4' mainly whi te quartz, minor qua r t z i t e .  
&,0.8'  major f a u l t -  brown sandy and c l ay  f a u l t  gouge. 

Up t o  0.1' subangular fragments of orange minor dark greenish 
grey 1 imestone w i t h  wh i te  c a l c i t e  vein ing.  

Contact? 
a j o r  t h rus t  f a u l t  - 30-55" brown, c l ay  and quartz gouge w i t h  f a i r  
raph i  t e  , i n  p l  aces ca l  careous . 

1 Gougy f rac tu res  - rock h i g h l y  broken. 
m.. 

h b ~ O  

w 

f a u l t  FELDSPAR PORPHYRY: aphani t ic ,  tan  grey qua r t z i i  
i n  g r a p h i t i c  mat r ix .  

green and '1 i g h t  grey i r r e g u l a r  s t r i p y  t o  
mot t led banding strong-weakly calcareous, green: 
i n  places s i l i ceous ;  ove ra l l  weak; i n  places 
slump b recc ia  may be due t o  f a u l t .  F a i r  t o  
moderate quar tz  and c a l c i t e  veining. Only 
a l t e r a t i o n  appears t o  be poss ib le  formation of 
t a l c ? ?  and a l t e red  garnet pseudomorph i n  t race  
amounts, f a i r  t o  moderate f rac tu r ing ,  s l  icken- 
sides along bedding common. 

Strong f r ac tu r i ng  para1 l e l  t o  core. 
20" f a u l t -  f a i r .  

Fau l t  Zone - f a i r  t o  moderate 
~ ; ~ h l y  fractured 
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BIOTITE MARBLE AND SCHIST continued: c h l o r i t i c  
marble 

_ _ _ _ _ _ _ - _ - - - - - - -  - - - -  - - - - 
rransi t i o n a l  , more massive, l o s s  o f  banding 

Marble: dark grey, r a r e  weak l i g h t  coloured 
banded, f a i  r - s t r o n g l y  calcareous , occasional 
s i l i c e o u s  zones up t o  1 f t  (pr imary);  abundant 
f i n e  c a l c i t e  v e i n l e t s  and where intense, rock  
bleached. Frac tures  w i t h  gouge 3O-45", 1-2/5' . 
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HOLE No. 79B-6 
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Dark grey b i o t i t e  s i l i c e o u s  d o l o m i t i c  marble. 

Grey green c h l o r i  t i z e d  b i o t i t e  s i l i ceous ,  
do1 omi ti c marbl e. 

Grey green s i l i c e o u s  d o l o m i t i c  marble b recc ia  
w i t h  c h l o r i t i c  ma t r i x .  

I 
Fractured do1 om i t i c  b recc ia  w i t h  c a l c i t e  i n  some f rac tu res .  

I Black g r a p h i t i c  f a u l t  gouge i n  b l a c k  micaceous marble hos t  rock. 
I ?  

BANDED SKARN AND CALC-SILICATE GNEISS: w h i t e  
green and grey banded c a l c - s i l i c a t e  skarn and 
gneiss: p i n k  garnets, pyroxene-garnet- 
w o l l a s t o n i t e - v e s u v i a n i t e - c a l c i t e  w i t h  minor  

80" b i o t i t e  and c h l o r i t e  a f t e r  garnet. C a l c i t e  
f i l l e d  f r a c t u r e s  10-30" t o  core. 

BIOTITE MARBLE AND SCHIST: dark grey t o  grey 
green c h l o r i t i c  b i o t i t e  s i l i c a t e  d o l o m i t i c  
marble. 

BANDED SKARN AND CALC-SILICATE GNEISS: wh i te  
wo l l as ton i te -quar t z  c a l c i t e  skarn w i t h  minor  
p ink  garnet  and pyroxene. 

BIOTITE MARBLE AND SCHIST 

ppb ppm 
lpm) Au Sn - 
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S C R I P T I O N  

garnet  w o l l a s t o n i t e  GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
vesuviani t e  band. 

BANDED SKARN AND CALC-SILICATE GNEISS: green 
and white, grey and brown banded pyroxene- 

3 i o t i t e  r i c h  
~ands .  

- - 
w o l l  as ton i  te-garnet-vesuviani  t e -ca i  c i  te -quar tz  
gneiss and skarn w i t h  i n t e r m i t t e n t  b i o t i t e  
bands. 
L i g h t  p ink  garnet  
L i g h t  green pyroxene 
Dark brown vesuv ian i te  

B i o t i t e  r i c h  
bands. 

Iuartz ve in  a t  20" t o  core. 
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skarn continued. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
thinly laminated biotite pyroxene gneiss, light 
green- pyroxene bands, 50% pyroxene, 50% biotite 
Minor wo l las ton i te -vesuv ian i te  bands. 

t BIOTITE IMRBLE AND SCHIST: dark grey banded 
biotite-silicate gneiss with minor light 

- 

- Light green 

FOOTaCE DESCRIPTION 

green pyroxene bands. 

3bU 

/ 

370 

pyroxene band with wol 1 astoni te. 

rn Banded pyroxene-wol lastoni te-garnet-vesuviani te 

- 
a 

a 

4 

4 

< 

< 

Quartz vein 70" to core; trace pyrrhoti te and pyroxene. 

I 

1 

380 - 

- 

- 
- 
- 

- 

Quartz vein 50" to core. 
GREY AND TJE~T ITTFRBANDED SCHIST A N D T N A E I S S  

Light green and dark grey banded biotite-pyroxene qneis! 
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Dl P HOLE COMPLETED 
AZ l MUTH LOGGED BY 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
L i g h t  green and dark grey banded b i o t i t e  
pyroxene s i  1 i cate gneiss cont inued, minor 
w o l l a s t o n i t e  bands,light green pyroxene bands 
a re  i r r e g u l a r  and crosscut  f o l i a t i o n  i n  places. 

C a l c i t e  ve in  20" 

C a l c i t e  10" 

BIOTITE MARBLE AND SCHIST: grey and grey green 
t h i n l y  laminated b i o t i t e  s i l i c e o u s  marble, grey 
green sec t ions  are a l t e r e d  c h l o r i t i c  equ iva len t  
o f  grey b i o t i t e  marble. 

Dark grey s i l i c e o u s  b i o t i t e  d o l o m i t i c  marble 
and s i l i c e o u s  s c h i s t  w i t h  o l i v e  green 
c h l o r i t i c  a l t e r e d  equivalents;  v a r i a b l e  s i l i c a  
content.  

~ u a r t z  ve in  
^rey green a1 te red  equ iva len t  

Fedi um grained a1 te red  quar tz  monzoni te .  

I r e y  green a1 te red  equ iva lent .  

breen a1 te red equivalent .  
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reen a1 te red  equivalent .  

reen a1 te red  equi va l  en t  . 

l h i t e  quartz ve in  a t  80° t o  core. 

BIOTITE MARBLE AND SCHIST 
continued 

i uar tz  vein 
ractured ground 

Juartz vein 
L 
L.  
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HOLE No.79~-6 
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~ a r t z  v e i n  
leached equ iva len t .  

l a c k  tou rma l i n i zed  band. 

reen  a1 t e r e d  c h l  o r i  t i c  equ iva len t .  

la rk  grey s i l i c e o u s  b i o t i t e  d o l o m i t i c  marble continued. 

BANDED SKARN AND CALC-SILICATE GNEISS: l i g h t  
t o  medium green banded t o  massive pyroxene 
ga rne t  vesuv ian i te  skarn, p i n k  garnets, l i g h t  
green pyroxene, dark brown vesuv ian i te .  

B I O T I T E  MARBLE AND SCHIST: b lack  t h i n l y  
laminated b i o t i t e  s i l i c e o u s  marble. 
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BANDED SKARN AND CALC-SILICATE GNEISS: weakly 
banded wol las ton i te -pyroxene vesuv ian i te  garnet  
q u a r t z  c a l c i t e  skarn. 
L i g h t  green pyroxene, p ink  garnet, dark brown 
vesuvi a n i  t e .  

edium grained b i o t i t e  quar t z  monzonite dyke 80" t o  core. 
BIOTITE MARBLE AND SCHIST: dark grey b i o t i t e -  
s i l i c e o u s  marble and minor green a l t e r e d  
equ iva len t .  

Grey banded b i  o t i  te-do1 omi ti c marble w i t h  minor 
green pyroxene bands and s i  1 i ceous bands. 
F o l i a t i o n  80" t o  core. 

RK GREEN MASSIVE SKARN: dark green coarse 
yroxene garnet  vesuviani t e  s karn 
I" o f  vesuviani te c a l c i t e .  

BIOTITE MARBLE AND SCHIST: grey green f i n e  
grained, t h i n l v  laminated s i l i c e o u s  b i o t i t e  
d o l o m i t i c  s c h i s t  and marble. 

I 
i g h t  grey c a l c i t e  quar t z -wo l l as ton i te?  marble. 

Grey green s i l i c e o u s  c h l o r i t i c  b i o t i t e  marble 
and s c h i s t .  



DRILL HOLE LOG -- - - 
COORDINATES CORE S I Z E  
ELEVATION ;- HOLE STARTED 
DIP 
AZIMUTH 

HOLE COMPLETED 
LOGGED BY 

B I O T I T E  MARBLE AND SCHIST continued 
Grey green s i  l i  ceous b i o t i t e  marble s i l  iceous 
bands. 
BANDED SKARN AND CALC-SILICATE GNEISS: grey 
green pyroxene-garnet- vesuviani te-wol 1 as toni tc 
s karn. 
B I O T I T E  MARBLE AND SCHIST: grey green b i o t i t e  
s i  1 i ceous do1 omi t i  c marble. 

10" fracture with ca l c i t e .  
30" medium grey b i o t i t e  s i l iceous marble. 

quartz monzoni t e  dyke- medium grey, cu t  by l a t e  s i l i c a  veins. 

3iot i te  marble breccia i n  s i l i c a  matrix 
:arbonate vein a t  20". 

DARK GREEN MASSIVE SKARN: dark green, massive 
t o  weakly laminated pyroxene skarn with garnet 
minor pyrite and pyrrhotite.  

BANDED SKARN AND CALC-SILICATE GNEISS: green 
white brown banded pyroxene garnet wollastonite 
vesuviani t e  ca l c i t e -  s karn. 

- 

DARK GREEN MASSIVE SKARN: dark green pyroxene 
garnet skarn with vesuviani te .  

Epidote in skarn bands and pyrrhotite ca l c i t e  vein in fracture 
];artz pyrrhoti t e  hematite?. epidote vein and in s karn matrix. 

BANDED SKARN AND CALC-SILICATE GNEISS: l i gh t  
grey woll astoni te-cal ci t e  quartz skarn. Weakly 
fo l ia ted  t o  massive skarn with bands of 
wo l las ton i te -ga rne t - vesuv ian i te  occurring 
intermittently.  Banded pyroxene garnet wollas- 
t on i t e  skarn with ca l c i t e  and minor epidote. Vein 60" to  core. 

;reen f l  uori t e ,  
quartz, molybdeni te?  

Juartz vein with pyrrhotite and epidote. 

- -- - . --- -- - - - - 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 



COORDINATES 
DRILL'  HOLE LOG 

CORE SIZE 

ELEVATION 
Dl P 
A2 l MUTH 

HOLE STPRTED 
HOLE COMPLETED 
LOGGED BY 

HOLE No. 7 9 ~ ~ 6  
PAGE 13 OF 14 

ark  green banded 
vesuvi an i  t e )  

yroxene garnet vesuv ian i te  skarn 
rey  green pyroxene b i o t i t e  marble as before.  
rey  green b i o t i t e  marble brecc ia  w i t h  c a l c i t e  mat r ix .  

0" b i o t i t e  marble as above. 
anded pyroxene garnet  vesuv ian i te  skarn. 

~ r e y  green b i o t i t e  pyroxene banded marble. 

[reen banded b i o t i t e  pyroxene garnet  yesuviani  t e  c a l c - s i l  i c a t e  gneiss 
, a l c i t e  ve in  20". 
ireen weakly banded coarse pyroxene garnet  vesuv ian i te  skarn w i t h  
~i nor  wol1 as t o n i  t e .  

' y r r h o t i t e  40" t o  core 

' y r r h o t i  t e  i n  f r a c t u r e  30". 

OESCRlPTlOH 

80" GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
continued: grey and green pyroxene b i o t i t e  
c a l c i t e  s i l  iceous w i t h  garnet  d o l o m i t i c  marble 

*- 
lo" to 'Ore. w i t h  c a l c - s i l i c a t e  bands ( pyroxene, garnet,  

D 
P 
G 
G 

8 
B 

G 

G 
. C 

G 
IT 

P 

P 

' b  
-- 

- 

- 

Jol las ton i te  garnet  vesuv ian i te  c a l c i t e  band. 

QUARTZ MONZONITE: medium t o  coarse gra ined 
b i o t i t e  quar tz  monzoni t e ;  quar tz  ep idote  
a1 t e r a t i o n  minor  c h l o r i t e  k a o l i n i t e  w i t h  

i i o t i  t e  marble 
weak l a r g e  remnant porphyrobl  asts. 

ten01 i th.  

Quartz monzoni t e  i s  grey, coarsely p o r p h y r i t i c  
b i o t i t e ,  l a r g e  phenocrysts 2-3 cm are  main ly  
ghosts, shows c h l o r i t e ,  ep idote  quartz  a l t e r a t i  
a l so  a few quar tz  and carbonate veins c u t  t h e  
monzoni te. 
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DESCRIPTION 

l o r i  t e  epidote  quar tz  a1 t e ra t ion .  
o l in ized medium grained fe ldspars .  

l o r i  t e  epidote  quar tz  a1 t e ra t ion .  

Do1 omi t e  epi  dote quartz a1 t e r a t i  on. 

-5 cm phenocryst of k-spar. 

~ i d o t e  quar tz  a l t e r a t i on  c a l c i t e  veins. 

End of Hole 



DRILL HOLE LOG 
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CORE SIZE BQ CooRolNATEs 0 + 15N - 4 + 50E 

ELEVATION 5330 ' HOLE S T A R T E @ ~ / O ~ / ~ ~  
 DIP!^^^ HOLE COMPLETED 1 / 10179 
AZIMUTIQ~~O BY. Schmidt 

Bedrock 

BIOTITE MARBLE AND SCHIST: dark b lue  
grey s i l i c e o u s  b i o t i t e  s c h i s t  and 
s i l i c e o u s  b i o t i t e  dolomi t i c  marble w i t h  
1 i g h t  grey brown a1 t e r e d  equivalents. 

egmat i te quartz  monzonite s i l l  
0°, perpendicular  t o  f o l i a t i o n  
0" 

I 
t-rusty l i m o n i t e  s t a i n i n g  a long f rac tu res .  
i-cal c i  te ,  minor sandy gouge, small  core fragments. 
I 

I 
I 

DARK GREEN DYKE: medium-dark green equi-  
g ranu lar  f i n e  gra ined amygdaloidal dyke 
rock  w i t h  w h i t e  c a l c i t e  f i l l e d  amygdules. 
F ine gra ined phenocrysts, dark green 
c r y s t a l s  i n  grey green mat r ix .  

I 
+ye l low brown oxide o r  carbonate. 
I 

7 B IOT ITE  :1ARBLE AND SCHIST: bleached and - 
I s i l i c e o u s  equ iva lents  o f  b i o t i t e  sch is t .  
I 
I 
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LOGGED BY 

DESCRIPTION 

BIOTITE FlARBLE AND SCHIST continued: 
bleached and a l t e r e d  s i l i c e o u s  b i o t i t e  s c h i s l  
u n i t ;  grey and t a n  co lou r  w i t h  abundant 
h a i r 1  i n e  f r a c t u r e s .  

an coloured sandy gouge ---------------- - -- ............................................... 
Dark grey and b l u e  grey s i l i c e o u s  b i o t i t e  
s c h i s t  w i t h  b i o t i t e ,  hard b lue  grey porphyro- 
b las ts ;  c h l o r i t e ?  gradat iona l  t o  dolomite 
sch is t ;  core  i s  weakly limy. 

l t e r e d  quar tz  monzonite dyke. 

L i g h t  grey, more s i  1  i ceous v a r i e t y  o f  b i o t i  t f  
s ch i s t ,  l e s s  l ime.  

u a r t z  ve in  

luar tz  ve in  

luar tz  ve in  

Dark grey and b l u e  grey s i l i c e o u s  b i o t i t e  
s c h i s t  u n i t  w i t h  d o l o m i t i c  s c h i s t  sect ions.  

? 

p i nk i sh  grey bleached a1 te red  s i l i c e o u s  equ iva lent .  I 
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10" c l a y  gouge 
BIOTITE MARBLE AND SCHIST cont inued 

- 1 i g h t  brown weathered equ iva len t  o f  g rey  b i o t i t e  s i  1 iceous dolomi t i  
1 
parble. 

Dark grey f o l i a t e d  b i o t i t e  s i l i c e o u s  
dolomi t i c  marble; c h l o r i  t i c  w i t h  b lue  grey 
porphyroblasts, hardness about 5-6; a l s o  
l i g h t  grey hard  s i l i c e o u s  sec t ions  and 
l i g h t  brown weathered equ iva len ts ;  weather in 
a long h a i r 1  i n e  f r a c t u r e s  and j o i n t s .  

,l i ght brown weather ing 

BANDED SKARN AND CALC-SILICATE GNEISS: l i g h  
green banded pyroxene-wol 1 as t o n i  te-vesuvi  a n i  t e  garnet  quar tz  s karn 
Garnet i s  p ink,  pyroxene l i g h t  green. 
-wol 1 as t o n i  te ,  GREY AND GREEN INTERBANDED SCHIST AND GNEIS' 
vesuviani te,  pyroxene. Dark grey s i l i c e o u s  b i o t i t e  s c h i s t  w i t h  minc 
pyroxene skarn o r  c a l c - s i l i c a t e  gne iss i c  bands. 

BANDED SKARN AND CALC-SILICATE GNEISS: l i g t  
green banded pyroxene vesuv ian i te  w o l l a s t o n i  
garnet  banded skarn; con tac t  40" t o  core. 

20" quar tz  DARK GREEN MASSIVE SKARN: dark green weakl j  
banded t o  massive pyroxene-garnet-vesuvianit 

3y r rho t i  t e  skarn w i t h  dark green pyroxene, red  brown 
quartz c h l o r i t e  garnet,  dark brown vesuv ian i te ,  minor 
p y r r h o t i  t e  p y r i t e  vein. d i  nated and v e i n  p y r i t e ,  p y r r h o t i  t e  
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quar tz  ve in  DARK GREEN MASSIVE SKARN continued: a lso 
.quartz c h l o r i t e  p y r i t e  v.eins. 
Py r i t e  and p y r r h o t i t e  about 10%. 

f rac tu re  w i t h  quartz, - - 

p y r i t e ,  0 ° ,  rus ty .  QUARTZ MONZONITE: a l t e red  medium grained 

quartz monzonite dyke, h i gh l y  f rac tu red  w i t h  
c a l c i t e  veins. 

p i g h t  green banded 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
dark grey s i l i ceous  b i o t i t e  do lomi t i c  marble te- w i t h  1  i g h t  green ca l  c -s i  1  i c a t e  bands. 

vesuviani t e - b i o t i  t e  
c a l c - s i l i c a t e  gneiss. b yroxene band. 
q u a r t z  monzoni t e  dyke 10' t o  corr w i t h  graphic texture,  tourmaline. 
9 a r k  green and l i g h t  green banded pyroxene vesuviani te garnet 
wol 1  as t o n i  t e  s  karn 
l j i o t i  t e  marble 
Whi te  and green banded pyroxene-woll astoni  te-vesuvi an i  te-garnet  skarn 
w i t h  p ink  garnet and green pyroxene. 

BIOTITE MARBLE AND SCHIST: - - -  - 

auartz monzonite s i l l ,  Dark grey b i o t i t e  s i l  iceous do lomi t i c  marble 

DARK GREEN FIASSIVE SKARN: dark green 
I massive and banded pyroxene-vesuvianite-garnc 

wo l las ton i te  skarn, l i g h t  and dark green 
pyroxene, p ink and red brown garnets, 
dark brown vesuvianite. 

7 BIOTITE MARBLE AND SCHIST: Fau l t  zone- 

I fragments o f  b i o t i t e  marble i n  sandy c lay  

1 gouge, a lso  w i t h  c a l c i t e  s t r ingers .  
60-80% core recovery. 

I 
I 
7 
I 
- 
1 DARK GREEN MASSIVE SKARN: h i gh l y  f ractured,  

I dark green, pyroxene skarn brecc ia  w i t h  ca l -  
c i t e  s t r ingers ,  weakly disseminated 

1 minera l iza t ion,  some minera l ized fractures 
I and some quartz vein re la ted.  
I - 
7 BIOTITE FlARBLE AND SCHIST: b i o t i t e  marble 
I breccia f i l l e d  w i t h  sandy c l ay  mat r i x  and 

- I gouge. 

& I  
I + 1 

y' I . I 
1 

AJ 'i 



DRILL HOLE LOG 
COORDINATES 
ELEVATION 
Dl P 
A2 I MUTH 

CORE SIZE 
HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

nd of f au l t  zone 

HOLE No7q~,]  
PAGE 5 OF8 1 

OESCRlPT ION 

I BIOTITE MARBLE AND SCHIST continued: f au l t  
' 1  zone continued, b i o t i t e  marble breccia with : I sandy clay matrix. 
, I 

I 
, 
1 -- 
' -5  , - 

S 

'1 

C 
n 
C 

f 

1 

: A  

- 

- 

-- 

0" GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 

quartz monzoni t e  dark grey s i  1 iceous b i o t i t e  dolomi t i c  marble 
with variable s i l i c a  content and l i g h t  green i l l ,  4" wide. pyroxene bands. 

ight  green pyroxene 

luartz monzoni t e  dyke- a1 tered -' medi um grained b io t i t e  quartz 
ionzoni te .  
luartz monzonite - tourmaline 

,7 g h t  brown weathering breccia. 
Light green pyroxene b io t i t e  ca l c - s i l i ca t e  gneiss. 

1" quartz monzonite s i l l  

DARK GREEN MASSIVE SKARN: dark green weakly 
ca lc i te  vein laminated t o  massive pyroxene garnet skarn, 

dark green pyroxene, red garnets, minor 
b io t i t e  with minor pyrrhotite and pyrite.  

l i gh t  green pyroxene, GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
garnets rimmed by dark grey and l i g h t  green banded s i l iceous 
dark green mineral. b io t i t e  sch i s t  and dolomitic marble with 
Calcite vein. pyroxene bands. 
f Light green pyroxene bands. 

t i g h t  green pyroxene bands. 

?halcopyrite in fracture a t  30" 
I , Altered garnets - chlori te?  with garnet cores. 
I 
I 

1 fracture 10" 





DRILL HOLE LOG 
ELEVATION 
DIP 
A2 l MUTH 

HOLE No.7gB-7 I 
PAGE, OF 

COORDINATES CORE SIZE 1 .  - 

HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

DARK GREEN MASSIVE SKARN: dark green massive 
,---------------------- I- t o  weakly fo l i a t ed  pyroxene garnet  vesuvianitc . skarn. very f i n e  grained disseminated 

........................ schee l i t e  pa r a l l e l s  f o l i a t i on .  - - - - - - - - - - - - - - *  

Fragments of pyroxene r ich rocks a r e  suspended i n  pyr rho t i t e  breccia 
which has 30-40% pyrrhoti t e  with m i  nor chalcopyrite,  abundant quartz. 

Mineralized w i t h  f ine  grained s chee l i t e ,  a l so  coarse schee l i t e .  
and dark green 

0-40% pyr i t e  , 
yr rho t i  t e  matrix 

s t ruc tures  : I w i  t h  hollow cores. 

mottled and brecciated quartz pyroxene skarn 
QUARTZ BRECCIA: quar tz ,  pyrrhoti t e  breccia 
w i t h  coarse schee l i t e ;  probably a quartz- 
fe ldspar-f l  uori t e  aggregate; highly f ractured 
white quartz breccia i n  pyr rho t i t e  matrix, 
w i t h  f l u o r i t e ,  coarse s chee l i t e  i n  sulphide 
matrix, f i n e  grained disseminated foliated- 
mineralization and coarser s chee l i t e  along 

I f ractures .  

quartz carbonate 25" 
BIOTITE MARBLE AND SCHIST: dark blue grey 

perpendicular t o  b i o t i t e  garnet  quartz s c h i s t  w i t h  minor 

o l i a t i on .  dolomitic marble and l i g h t  green pyroxene 
quartz bands. yroxene quartz garnet 

and. 

a l c i t e  vein 

1 tered low b i o t i t e  quartz monzoni t e  dyke 30" 
uar tz  monzonite 

uar tz  vein 

uar tz  monzonite s i l l  and quartz vein, low b i o t i t e ,  muscovite quartz 
eldspar equigranular. 

juartz 

tuartz monzoni t e  dyke coarsely porphyrit ic b i o t i t e  quartz monzoqi t e .  

BIOTITE SKARN: A ZONE TYPE MINERALIZATION 
dark green and white banded pyroxene quartz 
dolomitic marble w i t h  minor brown b i o t i t e  
bands; very f i ne ly  disseminated weakly 
fo l ia ted  s chee l i t e  mineralization,  minor 

- - - -  - - 
remobilized mineralization along f rac tures .  
Grey brown banded b i o t i t e  pyroxene quartz 

lolomitic marble b i o t i t e  has replaced pyroxene, mottled t ex ture ,  indis  
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ELEVATION HOLE STARTED 
Dl P 
AZ I MUTH 

HOLE COMPLETED 
LOGGED BY 

BIOTITE SKARN cont inued 
BIOTITE HARBLE AND SCHIST: b lue  grey  and 

70" brown b i o t i t e  garnet  q u a r t z  d o l o m i t i c  s c h i s t .  

' t r a c e  scheel i t e  
QUARTZ MONZONITE: grey  coarse p o r p h y r i t i c  
qua r t z  monzonite w i t h  areas o f  y e l l o w  brown 
a1 t e r a t i o n ,  qua r t z  e ~ i d o t e - c h l o r i  t e ,  

I 
[weak quar tz  ep ido te  
( c h l o r i t e .  

Minor s c h e e l i t e  a long f rac tures ,  frequent 
j o i n t s  a t  70". 

t race  
scheel i t e  

quartz ve in  

Fnd o f  Hole 



DRILL HOLE LOG 
COORDINATES 0 + 15N - 4 + 50E CORE SlZEBQ 

HOLE STARTEDO~ 11 0179 
HOLE COMPLETED05/ 10179 

By U. Schmidt 

Bedrock 
I I 

BIOTITE MARBLE AND SCHIST: b lue-grey 
s i l i c e o u s  b i o t i t e - s c h i s t  and marble; 
weakly l i m y  w i t h  v a r i a b l e  s i l i c a  content  
and grey-green a l t e r e d  sect ions.  

31 - I h s t Y  weather ing 

I 

r u s t y  weathering a long 
f r a c t u r e s  

I .grey-green weak c h l o r i t i c  I I a l t e r a t i o n  

d 6 0 0  
p y r i t e  i n  qua r t z  v e i n  

: 

&quartz monzonite s i l l  - broken up 
quar tz  

I DARK GREEN DYKE: amygdaloidal; dark 
I 
I 

green, f i n e  gra ined w i t h  c a l c i t e  
amygdul es . 

-1 

5.L$ . - 
\ 

HOLE No. 7%-8 
PAGE 1 OF 8 

quar tz  monzoni t e  BIOTITE MARBLE AND SCHIST: b lue-grey 
_r dyke b i o t i t e  s i l i c e o u s  d o l o m i t i c  marble and 
10" s c h i s t  cont inued.  
2 

bleached and f r a c t u r e d  



COORDINATES 
DRILL HOLE LOG CORE SIZE 

ELEVATION 
Dl P 
A2 l MUTH 

HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

DESCRIPTION 

1 
I - r u s t y  weathering 
I and f r a c t u r e d  
I 
1 

B i o t i t e  s c h i s t  w i t h  qua r t z  bands. 

70" 

o l i v e  green, weakly 
a1 t e r e d  

70" 
p y r i t e  

-weakly a l t e r e d  grey-brown 
c h l o r i  t i z e d  equ iva len t  

HOLE No. 7%- 8 1 
PAGE 2 OF p, 

t ..................................................................... Pal e green s i  1 i ceous pyroxene b i  o t i  t e  
gneiss; t a n  a l t e r e d  porphyroblasts.  

t r a c e  scheel i t e  ..................................................................... 
appearance o f  metamorphosed Blue-grey s i l i c e o u s  b i o t i t e  s c h i s t  
d e t r i  t a l  rock and marble. 

quar tz  tourmal ine v e i n  
+2" quar tz  monzonite s i l l  0 

0 

0 

0 

0 

0 

0 . . 



COOROINATES 
DRILL HOLE LOG 

CORE SIZE 

ELEVATION HOLE STARTED 
01 P 
AZIMUTH 

HOLE COMPLETED 
LOGGED BY 

OESCRlPTlCN 

B i o t i t e  Marble and S c h i s t  cont inued: 

garnet b i o t i t e  
Blue-grey b i o t i t e  s i l i c e o u s  s c h i s t  and 
dolomi t i c  marble; a l s o  a1 tered,  c h l o r i t i z l  

;chi s t  equ iva len ts ,  minor  garnet .  

WHITE APLITE S i l l :  w h i t e  a p l i t e  s i l l  
w i t h  i n t e r m i t t e n t  disseminated b i o t i t e  
and b i o t i t e  c l u s t e r s .  

QUARTZ MONZONITE 

HOLE No. 7 9 ~  
PAGE 3 OF 8 -8 I 

BANDED SKARN AND CALC-SILICATE GNEISS: 
pa le  t o  dark green weakly f o l i a t e d  t o  
massive pyroxene-vesuvianite-qarnet 

y r r h o t i t e ,  p y r i t e  i n  
skarn. k h i n l y  dark green pyroxene, r e d  a 

r a c t u r e  a t  15", a l so  a 
red-brown garnet .  

1 ack minera l  . BIOTITE MARBLE AND SCHIST: medium grey 
s i l i c e o u s  b i o t i t e  s c h i s t .  

Dark green massive pyroxene-garnet-vesuvianite skarn 

GREY AND GREEN INTERBANDED SCHIST AND GNE 
interbanded py roxene-b io t i t e  s c h i s t  gneis 
Evidence o f  Pyroxene a l t e r a t i o n  o f  
s i l i c e o u s  b i o t i t e  s c h i s t .  
BANDED SKARN AND CALC-SILICATE GNEISS: 
banded pyroxene-wollastonite-vesuvianite- 

t r ace  scheel i t e  

0 O 

garnet  skarn. Minor b i o t i t e  1 enses. 
Pale green pyroxene, p i n k  garnet, dark 
brown vesuv ian i te .  

GREY AND GRFEOL INTERBANDED SCHIST AND GNE: 
B i o t i t e  s c h i s t  and  pyroxene qneiss in terhpddpd- 



COORDINATES 
DRILL HOLE LOG CORE SIZE 

ELEVATION 
DIP 
W l MUTH 

HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

HOLE No.79B-8 1 
PAGE 4 OF 8 

OESCRlPTlON 

I GRtY  AND GREEN INTERBANDED SCHIST  AND GNEI 
w . - biot i  te-pvroxene sch i s t  gneiss 

BANDED SKARN AND CALC-S IL ICATE GNEISS: 
0 

w l i g h t  and dark banded, pyroxene-garnet- 
7 v e s u v i a n i t e - w o l l a s t o n i t e - c a l c i t e  skarn; 
v gouge and breccia mainly l i g h t  coloured but a lso dark skarn. 

Pale and dark green pyroxene ' 

Pink garnet 
Dark brown vesuvianite. 

B I O T I T L  MARBLE AND SCHIST:  blue-grey 
luartz and quartz s i l iceous b i o t i t e  sch i s t  with al tered 
ionzoni t e  s i  11 and 1 imy equivalents. 
0" Dark grey and grey green s i l iceous biot i tc  

sch i s t  and dolomitic marble sections whict 
a re  weakly limy; also minor pyroxene- 

luartz bearing bands. 

.brown weathering 01 i ve grey green 

> 
,white quartz vein and fol ia t ion with a t race of molybdenite and 
'tourma1 i ne. 

-quartz vein and fracture 

-ca lc i te  coated fracture 5" t o  core 

I- -rusty red-brown weathering l igh t  green al tered b i o t i t e  sch i s t  
equivalent. 

DARK GREEN MASSIVE SKARN: dark green 
mottled pyroxene-garnet vesuvi ani t e  s karn. 

GREY AND GREEN INTERBANDED SCHIST AND GNEI 
pale green and dark grey interbanded 
sil iceous pyroxene-garnet sch is t  gneiss; 
garnets a re  rimmed by dark green chlori te?  



COORDINATES 
DRILL HOLE LOG CORE SIZE 

ELEVATION 
DIP 
Ai! l MUTH 

HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

HOLE No.79B-8 
PAGE 5 OF 8 

DESCRIPTION 

QUARTZ MONZONITE: whi te,  low mica, equi-  
g ranu lar  q u a r t z  monzoni t e .  

m i  nera 
i t e ?  

GREY AND GREEN INTERBANDED SCHIST AND GNE 
dark grey and p a l e  green interbanded 
s i l i c e o u s  b i o t i t e  s c h i s t  and a1 te red  
equ iva lents  w i t h  dark green a1 te red 
garnets. 

Grey and p a l e  green interbanded s i l i c e o u s  
b i o t i t e  s c h i s t  and pyroxene gneiss, pa le  
green pyroxene q u a r t z  s c h i s t  a l t e r e d  
equ iva lent  o f  b i o t i t e  sch is t .  Garnets 
rimmed by dark green t o  b lack  c h l o r i t e .  
I r r e g u l a r  pyroxene development caused by 
pre-pyroxene f r a c t u r e .  

BANDED SKARN AND CALC-SILICATE GNEISS: 
pa le  green t o  dark green banded pyroxene- 
vesuv ian i te -garnet  skarn w i t h  minor 
w o l l g s t o n i t e  and massive dark green 
sect1 ons . 
GREY AND GREEN INTERBANDED SCHIST AND GNE 
grey and p a l e  green banded s i l i c e o u s  
b io t i t e -py roxene  s c h i s t  gneiss. 

SKARN: dark green 
e y d m t  skarn. 

I 
+.. 

GREY AND GREEN INTERBANDED SCHIST AND GNE 
pa le  green. and minor. grey s i  1 iceous 
pyroxene b i o t i t e  s c h i s t .  Pale green 
pyroxene i s  a f t e r  b i o t i t e .  Minor 
p y r r h o t i  t e  a long f rac tu res .  

wh i te  quartz  
monzonite - Minor p y r r h o t i t e  i n  f r a c t u r e s  20" t o  corc 
garnet, vesuviani te -  m o t t l  d w h i t  and green t e x t u r e  a l t e r e d  
pyroxene equiv$ent  o r  b i o t i t e  s c h i s t .  

L a r k  green a l t e r e d  garnets i n  b i o t i t e  sch 



Dl P 
A2 l MUTH 

DRILL HOLE LOG 
CORE SIZE 
HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

HOLE No. 79~-8 
PAGE 6 OF 8 

DESCRIPTION 

I 
GREY AND GREEN INTERBANDED SCHIST AND GNEI! 
continued: banded b io t i t e  pale pyroxene 
sil iceous schis t  gneiss . 

luartz veins Pale green to  white banded pyroxene gneiss 
(a1 tered b io t i t e  sch i s t )  

DARK GREEN !.IASSIVE SKARM: dark green 
massive t o  banded pyroxene-garnet skarn; 
minor pyrite and pyroxene disseminated 
along tractures.  

il tered quartz 
nonzoni t e  

GREY AND GREEN INTERBANDED SCHIST AND GNEI 
pale green and grey banded s i  1 iceous 
bioti  te-pyroxene sch i s t  gneiss. With pale ~ green pyroxene, dark green a l te red  garnet , 
and trace wol 1 as toni te .  

I 

COORDINATES 
ELEVATION 

iltered quartz monzonite with green f luo r i t e  

DARK GREEN !lASSIVE SKARN: dark green 
massive pyroxene-vesuviani t e  skarn with , 
minor pyrrhoti t e .  

iltered quartz monzonite w i t h  pyrrhotite and scheel i te  mineralization. 

GREY AND GREEN INTERBANDED SCHIST AND GNEI! 
banded pale green and dark grey pyroxene 
b io t i t e  schis t  with minor skarn bands 
(vesuviani t e ,  pink garnet) 

ca lc i te  f i l l e d  
fracture 5-1 0" 

40" 
tgreen chlori t ized equivalents, chlori te-epidote. 

BANDED SKARN AND CALC-SILIC!lTE GNEISS : 

P + 

BIOTITE SKARII: g r w  and green banded zone. 



COOROINATES 
DRILL HOLE LOG 

CORE S I Z E  
ELEVATION HOLE STARTED 
Dl P 
AZ 1 MUTH 

HOLE COMPLETED 
LOGGED BY 

BIOTITE SKARN continued: pale green and 
white banded mottled pyroxene schis t  
a1 tered equivalent. 

-- 

ial tered medi um 
grained quartz 
monzoni t e  wi t h  

QUARTZ MONZONITE: white, porphyritic 
b iot i te  quartz monzonite with coarse 
white ohenocrvsts of k-fel dspar. 

epidote, chlorite 
and quartz 

LO " With a1 tered sections 
01 i ve col oured primar 
epidote quartz; also 

luartz vein 50" cut core. 
l tered equivalents 

which are brown and 
i l y  chlori te  
l a te  quartz veins 

50" 
1 
J 

~ a l c i  t e  vein 10" 

>light  brown a1 tered equivalent 
-chlorite quartz feldspar 

uartz epidote chlorite P? 

orange "potassic"? alteration in feldspar along fractures and 
matrix. 

range a1 teration. 



COORDINATES 
DRILL HOLE LOG 

CORE SIZE 
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HOLE COMPLETED 
LOGGED BY 

HOLE ~ o ? g B - 8  1 
PAGE8 OF 8 

weak orange a1 t e r a t i o n  a l s o  quar tz  do lomi te  epidote. 
I 

apl  i ti c quar t z  fe ldspar dyke 
So, kaol  i n i z e d  feldspars a1 ong f rac tures .  

! ca l c i t e  i n  f rac tures  a t  10" 
r a l t e r e d ,  ep ido te  c h l o r i t e  and minor  po tass i c  

20" a l s o  quar tz  c h l o r i t e  ep idote  a l t e r a t i o n  
1 
t h i g h  f r a c t u r e  dens i t y  

'-a1 t e r e d  quar tz  monzoni te ;  orange brown potass ic  a1 t e r a t i o n  a long 
( f rac tures  and o l i v e  grey green, c h l o r i t i c  and ep idote  a l t e r a t i o n .  

End of Hole 



DRILL HOLE LOG 
COORDINATES 0 + 15N - 4 .+ 50E CORE S I Z E R ~  

HOLE S T A R ~ D  061 10179 
HOLE COMPLETED 081 1 01  79 

LOGGEDBY U. Schmidt 

HOLE No.79~-9 
PAGE 1 OF 6 

DESCRIPTION 

Bedrock 
-I BIOTITE MARBLE AND SCHIST: b lue  grey 
I s i l i c e o u s  b i o t i t e  s c h i s t  and b i o t i t e  

do1 omi te ;  r e d  brown weathered equ iva len ts .  

4 u a r t z  ve in  
pegmatite v e i n  50" Most f r a c t u r e s  para1 1 e l  core. 

[quar tz  

' ~ u a r t z  and 
'medi um gra ined qua r t z  monzoni t e  dyke. 
I 

APLITE: w h i t e  equ igranu lar  a p l i t e  medium 
I 
' f gra ined qua r t z  fe ldspar .  

L130" 
1500 Blue grey  b i o t i t e  s c h i s t  and do lomi te  marble. 

DARK GREEN DYKE: dark green dyke w i t h  
c a l c i t e  fi 11 ed amygdul es. 

Grey b i o t i t e  d o l o m i t i c  marbleand b i o t i t e s c h ,  
I 



DRILL HOLE LOG 
COORDINATES 
ELEVATION 
MP 
A,? I MUTH 

CORE SIZE 
HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

HOLE No7gk-q 
PAGE 2 OF 6 

c a l c i t e  r i c h  f a u l t  gouge 
BIOTITE MARBLE AND SCHIST: b i o t i t e  s c h i s t  an 
dolomi t i c  b i o t i t e  marble w i t h  a1 te red  
equivalents. 

Talcy c h l o r i t i c  i n  sec t i ons  near f a u l t  zones. 

-1 i g h t  brown weathered 

- 
I 

:SO% core i n  pebbles 

I - 

DESCRlPTlW 

l b r o w n  weathering a l t e r e d  green dyke. 
WHITE APLITE: wh i te  medium grained equi-  . granular  a p l i  t e  dyke. 

0 

A* 7 
I' I % h y  

I 

I 

a I 
' I 

: I 
' I 

I 
- - I  
J 

4 

, 

- 

- 

I- 

- 
- 

! 

Quartz  tourmal i n e  f e l d s p a r  i n  vein. 

Red brown weathered equivalent .  

c h l o r i t i c  S i l i ceous b i o t i t e  s c h i s t  w i t h  minor  do lomi t i c  
b i o t i t e  s c h i s t  bands w i t h  brown weathered equ iva lents  and 

do1 omi t e  . 
I 
I 

1 
I 

I 
I 
L r e d  brown weathered and f rac tu red  s i l  iceous b i o t i t e  s c h i s t ,  1  imy 
la1 te red  b i o t i t e  marble equivalent .  
t o 0  
1 

_r 

1 White quartz  f e l  drpar  apl  i te.  

S i l i ceous b i o t i t e  s c h i s t  and d o l o m i t i c  marblc 
ye1 1 ow brown weathered and a1 t e r e d  equi v a l  en1 

WHITE APLITE: wh i te  equi granul a r  apl  i te ,  
c a l c i t e  i n  h i g h l y  f r a c t u r e d  areas. 



DRILL' HOLE LOG 
HOLE Nojqp-g 

PAGE3 OF6 
COORDINATES CORE SIZE 
ELEVATION HOLE STARTED 
DIP HOLE COMPLETED 
W l MUTH LOGGED BY 

DESCRIPTION 

White equigranul a r  apl i t e  continued 

f rac tu re  f i  1  l e d  w i t h  c a l c i t e  
QUARTZ MONZONITE: grades t o  equi granul a r  
b i o t i t e  quartz monzonite. 

B I O T I T E  MARBLE AND SCHIST:  grey b i o t i t e  
s c h i s t  and s i l i ceous  do lomi t i c  b i o t i t e  

quartz vein marbl e  and a1 tered equivalents. 

Yellow brown weathered and a l t e r e d  equ iva lent  
c h l o r i  t i c  and t a l  cy equivalent .  

quartz vein 

40" 
quartz vein 

veins h i g h l y  f r ac tu red  and rus t y  weathering b i o t i t e  dolomite 
..................................................................... 

Dark grey t o  b lack  and b lue grey b i o t i t e  
dolomi t i c  marble. Ch lo r i t e  s e r i c i  t e  i n  ma t r i  



DRILL HOLE LOG 
HOLE No. 7 ~ ~ 9  

PAGE4 OF 6 
COORDINATES CORE SIZE 
ELEVATION HOLE STARTED 
Dl P HOLE COMPLETED 
A21 MUTH LOGGED BY 

01 i v e  green a1 t e r e d  equi va l  e n t  

Grey and wh i te  banded s i  1 iceous b i o t i t e  d o l o m i t i c  marble, some 
c h l o r i t e  a f t e r  b i o t i t e ,  s i m i l a r  t o  A zone. 

BANDED SKARN AND CALC-SILICATE GNEISS: white 
band w o l l a s t o n i t e  pyroxene vesuv ian i te  garnet 
s karn-cal  c i  te .  
Pale green pyroxene, p i n k  garnet  dark brown 
vesuv ian i te .  Pale pyroxene inc reas ing  
w o l l a s t o n i t e  c a l c i t e  decreasing. Minor 
b i o t i t e  i n  porphyrob las t ic  c l o t s  para1 l e l  

Pale banded t o  f o l  i a t i o n .  
pyroxene w i t h  small  
garnets 

b i o t i t e  c l o t s  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
green and grey green pyroxene marble, pa le  
green dark green banded pyroxene gneiss w i t h  

60" quartz  fe ldspar b i o t i t e  bands and minor wol 1 as ton i  t e -  
pegmatite dyke. garnet-pyroxene-vesuviani t e  bands (very  1 imy) 

Texture s i m i l a r  t o  A zone b u t  ma f i c  i s  a l l  
pyroxene. 

60" ..................................................................... 
Green and grey interbanded pyroxene b i o t i t e  
d o l o m i t i c  marble and s c h i s t  w i t h  minor  wollac 
t o n i  t e  pyroxene garnet bands. 

wollastonite-vesuvianite 

wol l a s t o n i  t e  pyroxene vesuviani  t e  garnet. 

b o l l a s t o n i t e  pyroxene vesuv ian i te  garnet  

-wo l l as ton i te  pyroxene vesuv ian i te  garnet 
wol 1 as t o n i  t e  pyroxene vesuvi an i  t e  

c a l c i t e  i n  f r a c t u r e  15" 
30". 

-quartz ve in  

70" 
Quartz c a l c i t e  

BANDED SKARN AND CALC-SILICATE GNEISS: wh i t (  
banded w o l l a s t o n i t e  pyroxene vesuv ian i te  

ve in  30" garnet  c a l c i t e  skarn,- pa le  pyroxene brown 
vesuv ian i te  p ink  garnet. 

c a l c i t e  vein 50" 
quartz  fe ldspar  apl i t i c  dyke. P y r r h o t i  t e  a1 ong f rac tu rc  

Pyroxene bands. 



DRILL HOLE LOG 
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Dl P 
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HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

HOLE ~o.79E-9 
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-- 

BANDED SKARN AND CALC-SILICATE GNEISS 
continued 

1--- -- 
paral le l  t o  f o l i a t i o n  GREY AND GREEN INTERBANDED SCHIST AND GNEISS- 

grey and green interbanded b i o t i t e  s i l i c eous  
wroxene s c h i s t  snei s s  with mi nor 1 im.y 

quartz paral 1 e l  bblomi t i c  sect ions  and 1 igh te r  s i l  icebus 

t o  fo l i a t i on  sect ions .  B io t i t e  layers a r e  d i f f e r e n t i a l l y  

Quartz fe ldspar  
a1 t e red  t o  pale pyroxene. 

pyrrhoti t e  i n  f r ac tu r e  paral l e l  t o  fol  i a t ion .  

quartz fe ldspar  
B I O T I T E  IIZARBLE AND SCHIST: medium t o  dark 
blue grey s i l i ceous  b i o t i t e  s c h i s t  and 
dolom; t i c  marble w i t h  minor pale pyroxene 
bands, m i  nor garnet. 

quartz fe ldspar  vein and f r ac tu r e  para l l e l  t o  fo l i a t i on .  

b i o t i t e  quartz veins paral 1 e l  fo l  i a t ion  60"  

quartz carbonate vein 

quartz carbonate GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
vein with ch lo r i t e  pale green pyroxene quartz marble w i t h  minor - .  

b i o t i t e  layers .  

c a l c i t e  vein Red garnets rimmed by dark green pyroxene. 

3 pyrrhoti t e  20-30% paral l e l s  f o l i a t i on  i n  pale pyroxene marble 
quartz vein 
quartz monzoni t e  



DRILL HOLE LOG 
COORDINATES CORE SIZE 
ELEVATION HOLE STARTED 
DIP 
A2 I MUTH 

HOLE COMPLETED 
LOGGED BY 

DESCRIPTION 

GREY AND GREEN INTERBANDED SCHIST  AND GNEISS 
QUARTZ MONZONITE 

E n d  o f  H o l e  

H o l e  d i s c o n t i n u e d  b e c a u s e  r o d s  g o t  s t u c k .  
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ELEVATION 5330 ' 
DIP - 6 7 O  
AZIMUTH 1 l o 0  

HOLE ~07%-10 
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BIOTITE MARBLE AND SCHIST: b lue  grey b i o t i t e  

~ a r t z  ve in  
s i  1 i ceous do1 omi ti c marble and r u s t y  weathere 
and a l t e r e d  equ iva lents .  

buartz Broken and l i g h t  brown weathered co lou r  a long f rac tures .  

La r t z  ve in  
I 

I 

1 
bO 
Lar t z  monzoni t e  s i l l  
I 

1 
par t z  vein 

I 

1 quartz ve in  WHITE APLITE 

I BIOTITE MARBLE AND SCHIST - 
I DARK GREEN DYKE: dark green limy amygdaloida 

I 
dyke rock. 

t BIOTITE MARBLE AND SCHIST: grey s i l i c e o u s  
1 do1 orni t i  c marbl e. 
I 

- WHITE APLITE--- 



COORDINATES 
DRILL HOLE LOG 

CORE Sl ZE 
ELEVATION HOLE STARTED 
DIP 
A2 l MUTH 

- 
0 

0 

a 

'm. 
- A  

P , 
A 

a 
L d - 
-- 
a 

a 

a 

a 

a 

L 

a 

a 
- 

0 

a 

0 

a 

a 

a 

a 

a 

?F - 
a 

a * 
a 

a 

a 

a 

a 

\ 
a 

a 

a 

a 

a 

a 

a 

re- 
* 

*. 
A 

. . 
- 

HOLE COMPLETED 
LOGGED BY 

I 

I WHITE APLITE continued: medium grained 
I ap l  i t i c  quar tz  and fe ldspar .  
I 
I 
I 
I brecc ia ted a p l i t e  i n  carbonate ma t r i x .  
I 

I 
I 

BIOTITE MARBLE AND SCHIST: b lue  grey 
s i l i c e o u s  b i o t i t e  d o l o m i t i c  marble w i t h  

I 

s i l i c e o u s  s c h i s t  and a l t e r e d  equ iva lent .  

u a r t z  ve in  
L i g h t  brown weathered equivalent .  

a l a c h i t e  s t a i n  p a r a l l e l  t o  f o l i a t i o n  

Blue grey b i o t i t e  s i l i c e o u s  d o l o m i t i c  
marble and s c h i s t .  

I Brown weathering equivalent .  

x ide  f i l l e d  f rac tu res  20-30" t o  core. 

I u a r t z  ve in  

rown weathering WHITE APLITE: w h i t e  quar tz  fe ldspar  a p l i t e  
medium grained no maf ics.  



DRILL HOLE LOG 
COORDINATES CORE SIZE 

ELEVATION HOLE STARTED 
Dl P 
AZ l MUTH 

HOLE COMPLETED 
LOGGED BY 

OESCRlPTlON 

White quar tz  fe ldspar  a p l i t e  cont inued 

HOLE No.79~- 1 0  I 
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B I O T I T E  MARBLE AND SCHIST:  b lue  grey 
s i l i c e o u s  b i o t i t e  d o l o m i t i c  marble w i t h  
f r a c t u r e d  r u s t y  and a l t e r e d  equivalents.  

l p l  i t e  

lua r t z  ve in  2 0 "  

BANDED SKARN AND C A L C - S I L I C A T E  GNEISS: 
70" banded pyroxene w o l l a s t o n i t e  vesuv ian i te  

garnet skarn 
DARK GREEN MASSIVE SKARN: dark green pyroxene 
garnet vesuviani t e  skarn. 



DRILL HOLE LOG 
HOLE No79B- 10 
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COORDINATES CORE SIZE 
ELEVATION HOLE STARTED 
DIP HOLE COMPLETED 
A2 l MUTH LOGGED BY 

I - 
I BANDED SKARN AND CALC-SILICATE GNEISS: banded 
) ..------------------------ pyroxene b i o t i t e  s c h i s t  d o l o m i t i c  marble ---- 
D Banded w o l l a s t o n i t e  garnet  vesuv ian i te  skarn. 
D 

B 

: '.OO 

a 
GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
green and grey interbanded b i o t i t e  s c h i s t  and 
pyroxene gneiss w i t h  minor pyroxene wo l las to-  L l f o l  1 as t o n i  t e  pyroxene ni te bands. 

'( a rnet  vesuviani  t e  

BANDED SKARN AND CALC-SILICATE GNEISS: wh i te  
and green banded pyroxene wol 1 as t o n i  t e  qarnet  . . 

vesuviani  t e  skarn. Pale pyroxene, p ink -  
garnet, dark brown vesuviani te .  

1 f dark grey s i l i c e o u s  b i o t i t e  s c h i s t  and d o l o m i t i c  marble. 

0 

BIOTITE MARBLE AND SCHIST: b lue  grey banded 
b i o t i t e  s c h i s t  and s i l i c e o u s  d o l o m i t i c  marble 
w i t h  minor  pyroxene bands and a l t e r e d  
equivalents.  

b i o t i t e  fe ldspar  c l o t s  - A zone a l t e r a t i o n .  

q 1 a r t z  monzonite 



COORDINATES 
DRILL HOLE LOG CORE SIZE 

- - -  - 
ELEVATION HOLE STARTED 

HOLE COMPLETED 

A2 l MUTH LOGGED BY 

B I O T I T E  MARBLE AND SCHIST cont inued: b lue  
u a r t z  v e i n  grey b i o t i t e  s c h i s t  and s i  1 iceous d o l o m i t i c  

marble. 

qua r t z  monzonite dyke 30" 

a l c i t e  and quar t z  v e i n  10" 

quar tz  0 - 

ve in  6 0 "  

> 30" DARK GREEN IdASSIVE SKARN: dar.k green pyroxene 
garnet  vesuvi an i  t e  s  karn ; dark pyroxene, red  

L 1 5 "  brown garnet. 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
F i p l  i t e  green garnet s c h i s t  a l t e r e d  equ iva len t  o f  

7 9 B - 1 0  1 HOLE No. 
PAGE5 OF 10 

t e  dyke 

t e  dyke 

b i o t i t e  garnet s c h i s t .  

B I O T I T E  MARBLE AND SCHIST: b lue  grey b i o t i t e  
garnet  s c h i s t  and s i l i c e o u s  d o l o m i t i c  marble. 

0 

0 

0 - 
0 

0 

0 

0 

0 

0 . . 
0 
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HOLE N079e- J 0 
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QUARTZ MONZONITE: grey medium grained b i o t i t c  
quartz monzoni te .  

DESCRlPTlW 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
green and grey interbanded b i o t i t e  pyroxene 
sch i s t  gneiss a l t e red  vers ion o f  b i o t i t e  
sch is t .  

luartz monzoGte 
DARK GREEN MASSIVE SKARN: dark green weakly 
banded pyroxene garnet skarn w i t h  minor bandec 

japl i t e  dyke B I O T I T E  MARBLE AND SCHIST continued 
60"  

c a l c i t e  ve in  

- 

wo l l as ton i t e  pyroxene garnet vesuv ian i te  

7 
I 

J 
C 

9 

d 
: q 

b 

, Ir 
I 

- 
C 

1 

J 

A 

rhi te quartz c a l c i t e  ve in  

lark green pyroxene garnet skarn 
luartz c a l c i t e  ve in  

~ i o t i t e  and pyroxene interbanded sch i s t  gneiss 

~ o t t l e d  quar tz  

BANDED SKARN AND CALC-SILICATE GNEISS: bandec 
wo l las ton i te  pyroxene garnet vesuv ian i te  
s karn. 

. a l c i t e  ve in  2 0 "  GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
grey and green i nterbanded pyroxene- b i  o t i  t e  
sch i s t  gneiss w i t h  dark green a l t e r e d  
garnets. 

4 quartz w i t h  mot t led pyroxene c h l o r i t e  



COORDINATES 
DRILL HOLE LOG CORE SIZE 

ELEVATION 
DIP 
AZ l MUTH 

HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

DESCRIPTION 

GREY AND GREEN INTERBANDED SCHIST AND GNEISS 
p a r t z  monzoni t e  cont inued , 

rhi t e  medi um gra ined mot t l ed  b i o t i t e  quar tz  monzoni t e  

r o l l  as ton i  t e  Green and dark grey interbanded pyroxene 

mot t l ed  pyroxene b i o t i t e  s c h i s t  gneiss and s i l i c e o u s  dolomi t i c  

t e x t u r e  i n  w h i t e  marble w i t h  dark green rimmed garnets a l s o  
minor w o l l a s t o n i t e  garnet  vesuv ian i te  bands. 

i a r b l  e 

ja rnet  wol l a s t o n i  t e  vesuviani te. 

50" 

: 1 i g h t  grey brown a1 t e r e d  equivalents.  

DARK GREEN MASSIVE SKARN: dark green 
pyroxene garnet  skarn weakly f o l i a t e d  t o  
massive. 

quartz  ve in  
BANDED SKARN AND CALC-SILICATE GNEISS: bande 
pyroxene w o l l a s t o n i t e  garnet  vesuv ian i te  skar  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
grey and green interbanded b i o t i t e  and 
pyroxene s c h i s t  gneiss, dark green a l t e r e d  
garnets. 

quartz  monzonite 

QUARTZ MONZONITE: grey medium grained b i o t i t  
quar tz  monzonite w i t h  quar tz  veins. 

B IOTITE MARBLE AND SCHIST 

HOLE No.-lqp,,jo ' 

PAGE7. O F l 0  



DRILL HOLE LOG 
COORDINATES 
ELEVATION 
DIP 
AZ l MUTH 

FOOTAGE 

420 

430 

440 

450 

460 

470 

HOLE No79e- 10 
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CORE SIZE 
HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

DESCRIPTION 

B I O T I T E  MARBLE AND SCHIST cont inued: b l u e  gre j  
b i o t i t e  garnet  s c h i s t  and s i l i c e o u s  d o l o m i t i c  
marbl e  w i  t h  m i  nor  a1 t e r e d  pyroxene bands. 

ua r t z  monzonite s i l l  

GREY AND GREEN INTERBANDED SCHIST AND GNEISS: 
l i g h t  green and grey interbanded pyroxene 

10" 

I 

quartz monzoni t e  dyke 

- .  

b i o t i t e  sch is t -gne iss  w i t h  1  imy sec t ions  a l s o  
minor wo l l as ton i te -ga rne t  vesuv ian i te  bands, 
dark green vesuviani te,  a l t e r e d  garnets.  

DARK GREEN MASSIVE SKARN: dark green massive 
t o  weakly laminated pyroxene garnet  skarn. 

. BANDEDSKARM AND CALC-SILICATE GNEISS 



DRILL HOLE LOG 
COORDINATES 
ELEVATION 
DIP 
AZ l MUTH 

CORE SIZE 
HOLE STARTED 
HOLE COMPLETED 
LOGGED BY 

DESCRIPTION 

t t l e a  rn ineral izea quar tz  monzonite n y m a  cont inued 
OUARTZ MONZONITE: arev coarse ~ o r ~ h v r i t i c  " -" 
b i o t i t e  quar tz  monzoni t e  w i th - f ine ;  g ra ined 
and a1 te red  equivalents,  u s u a l l y  quar tz  c h l o r i  t 
epidote.  

~ a r t z  c h l o r i t e  epidote 
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A2 I MUTH 
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HOLE ~o?9e-10  
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..................................................................... 
Medium gra ined qua r t z  feldspar,  low s i l i c a  
equ iva len t .  

L minor r u s t y  f rac tu res ,  poss ib le  k-spar  a1 t e r a t i o n .  
I 
I 

+ c h l o r i t e  and ep ido te  i n  ma t r i x .  
I 
I 
I 

I 

I 

I 
t End o f  Hole 
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