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:OCHEMISTRY LlrD ASSAY MOUNT SOPRIS 
GAMMA PROBE LOG GEOLOGICAL DESCRIPTION 

-11': O V E R B U R D E N :  Tinguafte and syen i te  boulders in  g lac ia l  t i l l  and talus .  

1'-36.5' : MIXED .TINGUhITE: weakly a l t e r e d  pseudoleucite t lngual te  bands or  lenses mlxed with 
heared t l n g ~ ~ < a t ~ o  of 3:Z. The p l t  cons l s t s  of 15-25%. 3mn to  l&rm, anhedral t o  
ubhedral a l t e r e d  pl pt tnocrysts .  1-22. I/?-5mn, light grey t o  whlte orthoclase phenocrysts and 
/2%, L l m  black r a f i c  ptenocrysts In  a  ntrdlum grey aphanit ic  groundrass. The a l t e red  pl 
henocrysts t y p i c a l l y  exhibi t  a  O.2nm l l g h t  grey rim wlth a  mottled whlte medium grey interior. 
he grey co lo r  i s  probably due t o  weak b i o t i t e  a l t e r a t i o n ;  In places up t o  10% of the pheno- 
r y s t s  a r e  s t rong ly  a l t e red  t o  b i o t i t e .  Similarly the  milky white portion of the phenocrysts 
s  probably a  c l a y  a l t e r a t i o n  and a  f a i n t  greenlsh t i n t  seen local ly i s  probably due t o  
e r i c i t i z a t i o n .  The sheared t i n g u a i t e  i s  a mottly grey tan with very few recognizable pl 
~henocrysts .  The shearing has weakly brecciated and fo l i a ted  the t inguai te .  i n  addi t ion the 
heared rock has been w r e  ex tens ive ly  a l t e r e d  t o  b i o t i t e  and s e r i c i t e .  The f rac tu res  are  oper 
nd a r e  weakly coated wlth c lay  and/or yellow brown limonite. The fo l i a t ion  i s  consis tent ly 
,t 45* t o  core axis .  The rock con ta ins  0.1% disseminated pyrite. 

36.5'-53.1': WEAKLY A L T E C D  PSEUDOLEUCITE TINGUAITE: weakly t o  mdera te ly  a l t e red  p l t  a s  
described f o r  t h e  p l t  bands i n  the  mixed t ingua i te .  Generally l e s s  fractured than the mixed 
t inguai te .  Clays, white o r thoc lase  and very weak limonite a r e  c o m n  on open fractures .  
Sulphides a r e  present  in  only t r a c e  amounts. 

53.11-61.5': WEAKLY A L T E R E D  PSEUDOLEUCITE TINGUAITE: t h i s  p l t  d i f f e r s  from the previously 
described pit i n t  i t  has on the  average s l i g h t l y  srraller pl phenocrysts; a l t e r a t i o n  i s  

more intense as c ta rac te r ized  by b i o t i t e  and a  pinkish t i n t  (probably pink 
se r ic i t e ) ;  and i t  contains up t o  20cm bands of sheared t inguai te .  The sheared t ingua i te  bands 
are be t t e r  fo l i a ted  than wzs seen i n  the  mixed t ingua i te ,  occasionally becoming mylonitic (56.0' 
The fo l i a t ion  of these bands i s  perpendicular  t o  the  core axis. The most s t r i k i n g  aspect of . . . - . . - 

t h e  rock i s  s t i l l  t h e  rmttled appearance of t h e  pl phenocrysts. The f rac tu res  a r e  again open 
and coated with clays and heak l imonite .  Disseminated pyrrhot i te  composes about 0.1% of the . - -  

rock and i s  usually-associated with t h e  m f i c  phenocrysts. 

61.5'-66.4': pseadoleucite t i n g u a i t e  a s  above but with stronger fractures .  20-30° f rac tu res  
a t  61.6-61.8' and 64.2-64.5' a re  1-3mn wide and a r e  f i l l e d  with white clay. Adjacent t o  
these  f rac tu res  a r e  15m wide envelopes which a r e  flooded with weak l inon i te  s t a i n s  and which 
have undergone supergene a l t e ra t ion .  

66.4*-91.5*: predominantly weakly t o  m d e r a t e l y  a l t e red  p l t  but again contains 10-20cm wide 
bands of sheared :inguaite. The shearing i s  not pa r t i cu la r ly  intense,  usually confined t o  
f l a t t e n i n g  of pl ,?F,enocrysts. Fo l ia t ion  i s  e r r a t i c ,  ranging from 20-50" t o  core axis. 
B io t i t e  a l t e r a t i o n  i s  w s t  intense a d j a c e n t - t o  and i n  these shear 2ones; com~only i t  wil l  
a t t ack  the mailer phenocrysts p r e f e r e n t i a l l y  leaving only a  narrow grey rim of unaltered 
rock. Vhite or thoclase and weak l imoni te  f i l l  most f ractures .  In the normal p l t  
disserinated pyr rho t i t e  cor2rises about 0.1% of the  rock but in  the sheared bands , contain 
u p  t o  0.5%. A 15. hair l ine f r a c t u r e  a t  70.0' has produced a  3 m  of f se t .  These 15-30- 
f rac tu res  a re  usually clcsed while a l l  o the rs  a r e  open. 
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91.5'-131.7': BIOTITE A L T L R E D  PSEUDOL~UCITE TIt:;:AITE: the d l s t l n c t i o n  between t h l s  t i q u a l t e  
and t h e  s ~ r r o u n ~ ~ i ~ i t r a r ~ .  w h n e e t h e s n d l n g  p l t  conionly exh lb l t s  b l o t f t e  and 
o t h e r  a l t r r a t l o n .  b l o t l t e  rep lacment  I s  r a re ly  present In every pl phenocryst. Hodever over 
t h l S  In te rva l  a l w s t  every pl phenocryst has a  narrow b lo t f t e  rlm and contains  a t  l e a s t  some 
b i o t l t e  i n  the core. Host of the pl phenocrysts between 1-4mn a re  wholly gone t o  b io t f t e .  
T Y P ~ c ~ ~ ~ Y  a small pl phenocryst wl l l  have a  b l o t i t e  core wlth a  l i g h t  grey halo. The large 
phenocrysts a r e  usual ly zoned: ou te r  l i g h t  grey halo. nsrrow b i o t l t e  l a y e r ,  mottled l i g h t  grey- 
pink t an-  medium grey i n t e r i o r  and possibly a medium grey b i o t i t e  core. In addi t ion t o  the 
b i o t i t e  a l t e r a t i o n  of pl phenocrysts, the t inguai te  often contalns narrow 1-5mn whisps of biotltc 
c o w r i s i n g  up t o  3: of the  rock loca l ly .  These whisps of ten a r e  al igned perpendicular tn the 
c o r e  ax i s .  The k-spar phenocrysts a r e  unaltered. Oisseoinated pyr rho t i t e  s t i l l  corqrises  
0.1: of the rock but the grains  a r e  coarser. The fractures  usually a r e  f i l l e d  with white 
o r thoc lase  and a t r ace  of l i w n i t e .  

107.7'-124.0': VEAKLY ALTERED PSEUDOLEUCITE T1H:ilAITE: the rock has again shown a decrease in 
a l t e r a t i o n .  The pl phenocrysts range from a milky white i n  the  l a r g e r  phenocrysts t o  a  pinkish 
grey i n  the medium and small ones. before a l l  phenocrysts have a  l i g h t  grey rim. In places 
up t o  1Ocm wide bands with up t o  20% small b i o t i t e  a l tered phenocrysts occur. The description 
of  t h e  modal d i s t r i b u t i o n ,  s i z e  and shape of phenocrysts and other  c h a r a c t e r i s t i c s  of the 

- t i n g u a i t e  given a t  the s t a r t  of t h e  hole i s  s t i l l  valid. Disseminated ~ v r r h o t i t e  in  t h i s  
i n t e r v a l  i s  general ly ~ 0 . 1 2 .  ~ h i t e  or thoclase and/or very weak l imonite-coat  o r  f i l l  m s t  
f r a c t u r e s .  Between 116.9-117.1' a  5cm band containing f l a t t ened  pl phenocrysts has a  fo l i a t ion  
which c u t s  the  core axis  a t  45". 

124.0'-140.2': BIOTITE ALTERED PSEUDOLEUCITE TIRGUAITE: the  bulk of  the  in te rva l  i s  
. s i m i l a r  t o  91-5-131.7'. however between 126.9 and 127.8' the pl phenocrysts a r e  not b i o t i t e  

a l t e r e d  but become very i n d i s t i n c t  with the small phenocrysts becoming almost indis t inguishable 
from t h e  groundirass. As always the  or thoclase phenocrysts a r e  unaffected by the  a l t e ra t ion .  
A 15cm zone of sheared and a l t e r e d  t i n g u a i t e  cuts  the  core a x i s  a t  60" between 125.0 and 125.3'. 

129.5'-195.4': WEAKLY ALTERED PSEUDOLEUCITE TIHG'JAITE: the pl phenocrysts a r e  dominantly 
milky white - l i g h t  grey - pinky grey with only small patches e x h i b i t i q b i o t i t e  a l t e ra t ion .  
usua l ly  r e s t r i c t e d  t o  s m l l e s t  phenocrysts.   he rock i s  composed of 15-30%. 3-16m, anhedkal 
t o  subhedral, zoned and o f t e n  mottled, pseudoleucite phenocrysts, 3% 1-7mn, subhedral to 
euhedral .  white or thoclase phenocrysts i n  a  medium grey aphanit ic  grbundrrass.~ery f ine ly  

. disseminated sulphides. ~ r o b a b l v  ovr rho t i t e .  c o n ~ r i s e  (0.1: of the rock and a r e  usuallv in - .. ~~ ~ - .  . 
t h e  more m f i c  p a r t s  of the  rock. Approximately 314 of the f r a c t u r e s  a r e  open. Both i h e  
open and the closed f rac tu res  contain white orthoclase. 
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168.5': a l t e r e d  p l t  as p rev ious l y  descr ibed however p l  phenocrysts c o n t a i n  up t o  20% b lue  
fe ldspatho ids .  

172.0'-178.0': s e r i e s  o f  2cm t o  7cm wide bands of sheared t i n g u a i t e  c u t  t he  p l t  a t  between 60' 
and 90. t o  core ax is .  B i o t i t e  a l t e r a t i o n  i s  usua l l y  more in tense ad jacent  t o  these shears. 
179.0'-195.4': t he  p l t  i n  t he  i n t e r v a l  e x h l b i t s  10-20cm o f  weak shear ing cha rac te r i zed  by a 
s l i g h t  f l a t t e n i n g  and a l ignment  of t he  p l  phenocrysts producing a f o l i a t i o n  a t  55' t o  t he  
c o r e  a x i s  accwpanied by  b i o t i t e  a l t e r a t i o n  of t he  p l  phenocrysts. A 30cm band a t  184.0' conta in !  
s i g n i f i c a n t l y  fewer p l  phenocrysts than i s  no rm1  - 10% o f  t he  rock. 

197.5'-226.5' MIXED TINGUAITE: lenses of on l y  s l i g h t l y  a l t e r e d  p l t  a re  surrounded by sheared 
. t i n g u a i t e  a t  a r a t i o  o f  1:6. The p l t  lenses are  u s u a l l y  L 5 c m  across however they do range up 

t o  20cm occas iona l ly .  The lenses a re  o f t en  f r inoed by b i o t i t e  a l t e r e d  p l  phenocrysts. Between 
222.1 and 223.0' t he  groundmss of a p l t  lense appears t o  have undergone r e c r y s t a l l i z a t i o n  t o  
p d u c e  a f i n e  gra ined groundmass which i s  80: grey o r t hoc lase  and 201 b lack  mafic.  The 
sheared t i n g u a i t e  i s  weakly t o  m d e r a t e l y  f o l i a t e d  and has undergone extens ive b i o t i t e  
a l t e r a t i o n  o f  t he  p l  phenocrysts. The or thoc lase phenocrysts a re  s t i l l  wh i t e  and a re  o f t e n  

- b recc ia ted.  Desp i te  t h e  b i o t i t e  a l t e r a t i o n  o f  t he  p l  phenocrysts t he  groundmass o f  t he  sheared 
t i n g u a i t e  i s  u s u a l l y  l i g h t e r  than t he  p l t  gwundmss. Th is  i s  probab ly  due t o  t he  i nco rpo ra t i on  
o f  una l t e red  p l  phenocrys t  mater ia l .  The f o l i a t i o n  i s  a t  40-5O0 t o  t he  co re  ax is .  The 

su lph ides a re  s t i l l  v e r y  f i n e l y  disseminated and c o m p r i s e ~ 0 . 1 2  o f  t he  rock. The f r a c t u r e s  
n o m a l l y  con ta in  a t h i n  coa t  o f  wh i te  orthoclase; about 2/3 o f  t he  f r a c t u r e s  a re  open. 
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226.5'-247.7': t!lKED TINGUAITE: d i f f e r s  p r lnc lpa l ly  from the previous Interval  in  t h a t  the 
r a t i o  of p l t  t o  sheared p l t n o w  1:l.  The sheared t lngua l te  exhfbi ts  a  weak t o  strong 
f o l f a t l o n  dominantly expressed by a f l a t t e n i n g  of the pl phenocrysts. Host of the sheared 
t l n g u a l t e  a l s o  s h o ~ s  noderate b l o t l t e  a l t e r a t l o n .  The f o l l a t l o n  cu t s  the core 6x4s a t  30-40'. 
Shallow ang le  fractures  a r e  closed. They usual ly contain whlte orthoclasealthough a  few 
con ta in  b i o t i t e  as well. The other  c h a r a c t e r l s t i c r  of the  rock a re  unchanged. 

: a  ha i r l ine  f r a c t u r e  running subparal lel  t o  the core axis  contains  white 
b i o t i t e  .pyrrhot l te  

245.7'-247.9' 
o r t h o c l a s e  9 

24i.7'-252.0': PSEUWhEUC1;TE TINGUAITE: s i m i l a r  t o  t h e  p l t  lenses in  the Mixed Tinguaite. 
I t  i s  weakly t o  moderately a l t e r e d  general ly a t  the  subb io t i t e  level. 

252.0'-264.7': KIXED TINGUAITE: dominantly sheared t ingua i te  with 3-15m lenses of p l t  a t  a  
r a t i o  of 6:l.  The sheared t i n a u a i t e  i s  moderately t o  s t rongly fo l i a ted  and o f ten  exhibi ts  
good brecc ia t ion  of both t h e  or thoclase phenocrysts and the  p l t  groundmss. The fo l i a t ion  
c u t s  the c o r e  axis  a t  65-50". The abundance of or thoclase fragments gives the  sheared rock 
a speckled appearance. B i o t i t e  a l t e r a t i o n  i s  c o m n  i n  the  sheared t inguai te .  The p l t  lenses 
a r e  s i m i l a r  t o  previously described p l t  except t h a t  there i s  very l i t t l e  a l t e ra t ion .  Sulphides 
s t i l l  a r e  p resen t  in minor amounts. Host shallow f rac tu res  a r e  closed with orthoclase. 

264.7'279.5': HIXED TINGUAITE: a  cmplex mixture of r e l a t i v e l y  fresh p l t  and weakly sheared 
and a l t e r e d  p l t .  The r a t i o  over the in te rva l  i s  1:l although i n  the upper half p l t  i s  m r e  
abundant and i n  the lower half  sheared rock i s  predominant. The p l t  con-is ts  of 10-20'2. 3-15m 
white  t o  l i g h t  grey, anhedral t o  subhedral pl phenocrysts. 5-10%. 1-8mn white, subhedral t o  
ouhedral, o r thoc lase  phenocrysts i n  a  medium grey aphanit ic  groundmass. The pl phenocrysts 
i n  place con ta in  minor blue feldspathoids. The sheared t ingua i te  i s  w~akly  f o l i a t e d  a t  7D0 
t o  core a x i s .  Moderate b i o t i t e  a l t e r a t i o n  i s  c o m n  p a r t i c u l a r l y  affect ing the s w l l e r  pl 
phenocrysts. Minor sulphides a r e  present ,  associated with ra f i cs .  

271 .3'-271.7' : a  l m .  15- f r a c t u r e  contains  blue feldspathoid > b i o t i t e .  

279.5': SHARP 70- CONTKT: with mylonite a t  t h e  contact. 

279.5'-287.8': SHEARED TINGUAITE: the upper 10 cm i s  s t rongly mylonitized and grades in to  
s t r o n g l y  f o l i a t e d  and brecciated t ingua i te .  Near the upper contact  a l l  or thoclase fragments 
a r e  mi l l ed  t o  l e s s  than Inn  which gradual ly increases t o  a  maximum of 7 m  toward the middle 
and bottom o f  the  interval .  The rock i s  genera l ly  l i g h t e r  grey than the groundmass of  the pl t .  
The f o l i a t i o n  i s  best expressed by the  mafic mate r ia l ;  i t  i s  a t  60-70- t o  the  core axis .  
Between 284.8'-285.4' i s  a  lense of  weakly a l t e r e d  pl:. 

287.8-End of Hole: PSEE30LEUCITE TINGUAITE: c h i e f l y  dis t inguished from e a r l i e r  p l t  on i t s  
high o r t h o c l a s e  content, i t s  high blue feldspathoid content and i t s  weak a l t e ra t ion .  I t  i s  
composed o f  10-20:. 1 - 1 5 ~ 1 ,  white - l i g h t  grey - blue zoned, anhedral pl phenocrysts. 10-202, 1  
1 2 m ,  white  t o  l i g h t  grey, o f ten  twinned, c o m n l y  broken orthoclase phenocrysts and 1%. 
L 1 - 3 m  b lack  mafic p h e c x r y s t s  and medium grey aphanit ic  groundmss. Sulphides are  minor. 
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