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In t roduc t ion  

The samples descr ibed i n  t h i s  r e p o r t  were c o l l e c t e d  i n  conjunct ion wi th  
geologic  f i e l d  mapping i n  t he  Melozitna quadrangle.  Geologic mapping was the  
primary ob jec t ive ,  and consequently time and l o g i s t i c  support  were no t  ava i l -  
a b l e  t o  sys t ema t i ca l ly  sample t h e  e n t i r e  quadrangle.  One hundred and twelve 
composite grab samples were c o l l e c t e d  a t  geologic  f i e l d  stations--108 from 
rock outcrops  o r  i n - s i t u  rubble  and fou r  from sediment i n  a c t i v e  stream 
channels--by W. W. Pa t ton ,  Jr., and T. P. M i l l e r  i n  1968 and by R. M. Chapman 
and Pa t ton  i n  1974. The sample s i t e s  a r e  shown on t h e  base map ( f i g .  l ) ,  and 
t h e  r eade r  i s  r e f e r r e d  t o  t h e  geologic  map (Pa t ton  and o t h e r s ,  1978) t o  r e l a t e  
t h e  samples t o  the a r e a l  geology. 

Each sample was analyzed by the  s tandard  semiquan t i t a t i ve  spec t rographic  
method, and some of t h e  samples were t e s t e d  f o r  gold by t h e  atomic absorp t ion  
method and f o r  mercury by the  mercury-vapor d e t e c t o r  method (Ward and o t h e r s ,  
1969). Background and anomalous valuqs have been empir ica l ly  s e l ec t ed  by 
comparisons wi th  va lues  given i n  s e v e r a l  publ ished t a b l e s  of element-abundance 
f o r  va r ious  rock  types and i n  a number of r e p o r t s  on o the r  Alaskan geochemical 
i n v e s t i g a t i o n s .  

The r e l a t i v e l y  s m a l l  number of samples, which were c o l l e c t e d  Largely in 
t h e  southern  ha l f  of t h e  quadrangle,  do no t  warran t  ex tens ive  geochemical 
i n t e r p r e t a t i o n s .  However, t h e  a n a l y t i c a l  d a t a  w i l l  provide some guidance f o r  
f u t u r e  geochemical explora t ion  i n  t h i s  a r e a  and f o r  comparisons wi th  geochem- 
i c a l  d a t a  from similar t e r r anes .  Undue economic s i g n i f i c a n c e  should no t  be . 
a t t ached  t o  s p e c i f i c  anomalous va lues  wi thout  confirming them by a d d i t i o n a l  
sampling i n  t he  a r e a  o r  rock u n i t  of i n t e r e s t .  

Mineral d e p o s i t s  

A few p l a c e r  gold depos i t s  a r e  known i n  t h e  Melozitna quadrangle. The 
only s i g n i f i c a n t l y  l a r g e  product ion w a s  from Utopia Creek (nor th  edge of map), 
which d r a i n s  an  a r e a  of a n d e s i t i c  vo lcan ic  rocks  t h a t  a r e  c u t  by f e l s i c  rocks. 
A minor amount of p l ace r  gold  was recovered from Florence Bar i n  t he  Koyukuk 
River during t h e  very e a r l y  mining days. P l a c e r  gold was mined on a small 
s c a l e  a t  va r ious  t i m e s  between 1909 and 1955 from Golden, I l l i n o i s ,  and Mason 
Creeks i n  t h e  southeas te rn  p a r t  of t h e  quadrangle,  and r epor t ed ly  some 
c a s s i t e r i t e  was recovered wi th  t h e  gold on Mason Creek (Cobb, 1975, p. 23-26). 
An unknown, bu t  probably small, amount of prospec t ing  f o r  gold has been done 
i n  t h e  Gold Mountain-I l l inois  Creek area s i n c e  1900. Small occurrences o r  
anomalous amounts of l ead ,  s i l v e r ,  z inc ,  copper,  b a r i t e ,  and poss ib ly  molyb- 
denum i n  bedrock o r  rubble  a r e  known i n  t h e  Utopia Creek and Sun Mountain a r e a s  
where t h e  geologic  s e t t i n g s  a r e  favorable  f o r  minera l  d e p o s i t s  (Mil ler  and 
Fe r r i ans ,  1968, p. 3-6; Cobb, 1973, p. 144-145). Chalcopyri te  and malachi te  
occur i n  a  f ine-grained g r a n i t i c  d ike  w i t h i n  vo lcan ic  ho rn fe l s  j u s t  south of 
Hochandochtla Mountain (T. P. Mi l l e r ,  1978, w r i t t e n  commun.). There was no 
known a c t i v e  mining i n  t h i s  quadrangle i n  1974. 

Geochemical r e s u l t s  

Semiquant i ta t ive  spec t rographic  and mercury-vapor d e t e c t o r  analyses  of 
94  rock  and four  s t ream sediment samples, c o l l e c t e d  i n  1974, a r e  given i n  
t a b l e  1. Semiquant i ta t ive spec t rographic  ana lyses  of 1 4  rock  samples, c o l l e c t e d  



i n  1968, a r e  shown i n  t a b l e  2;  these  samples, designated A through N, are t h e  
same, and l i s t e d  i n  t h e  same o rde r ,  a s  those f o r  which r ap id  rock chemical 
ana lyses  a r e  given on t h e  geologic  map of t he  Melozitna quadrangle (Pa t ton  and 
o t h e r s ,  1978, table 1 ) .  The i n t e r p r e t e d  ranges of background and anomalous 
amounts f o r  31 elements a r e  l i s t e d  i n  t a b l e  3. Anomalous va lues  given f o r  a  
few of t h e  elements,  p a r t i c u l a r l y  C r ,  Cu and Ni, may inc lude  amounts t h a t  
r e f l e c t  r e l a t i v e l y  h igh  backgrounds f o r  c e r t a i n  rock types and t h e r e f o r e  may 
not  be s i g n i f i c a n t l y  anomalous from a mineral  resource  s tandpoin t .  Elements 
t h a t  were looked f o r  and not  found (with c e r t a i n  except ions)  a t  t h e i r  lower 
l i m i t  of d e t e c t i o n  i n  t h e  spec t rographic  ana lyses  a r e  given i n  t a b l e  4. I n  
t a b l e  5 t h e  samples t h a t  con ta in  anomalous amounts of one o r  more elements 
a r e  grouped according t o  the  map u n i t s  which are used on the geologic  map 
(Pa t ton  and o t h e r s ,  1978). 

Elements of economic i n t e r e s t  

A ma jo r i t y  of t h e  anomalous occurrences of economically s i g n i f i c a n t  
m e t a l l i c  elements,  p a r t i c u l a r l y  Sn, Pb, Zn, and Hg, a r e  c l o s e l y  a s soc i a t ed  
wi th  the  qua r t z  monzonite p lu ton  i n  t h e  Kokrines H i l l s .  They a r e  i n  t h e  
gne i s s i c ,  h o r n f e l s i c ,  and s c h i s t o s e  rocks of t h e  gne i s s  and q u a r t z i t e ,  p e l i t i c  
s c h i s t ,  and q u a r t z i t e  u n i t s  near  t h e i r  con tac t s  wi th  t h e  p lu ton ,  i n  o r  near  
g r a n i t i c  d ikes  t h a t  i n t r u d e  t h e s e  u n i t s ,  and i n  t h e  qua r t z  monzonite. C r ,  N i ,  
and some Cu anomalies a r e  a s soc i a t ed  wi th  t h e  b a s a l t  and d i abase  and u l t r amaf i c  
rocks u n i t s  and may n o t  be i n d i c a t i v e  of s i g n i f i c a n t  m e t a l l i c  enrichment. 
Overal l  t he  anomalous va lues  a r e  not  except iona l ly  high, and no anomalous 
amounts of Au, B i ,  Sb, and W a r e  present .  * 

Geological  and geochemical da t a  r e l a t e d  t o  t h e  occurrences of s e l e c t e d  
m e t a l l i c  elements a r e  summarized i n  t h e  fol lowing d iscuss ion .  

Ag -- The only anomalous amount, 3 ppm, was found i n  sample 69. This  sample 
a l s o  is  t h e  only  one t h a t  shows a  Mo anomaly, and is  one of t h r e e  t h a t  
has a n  anomalous V conten t .  The rock is quartz-mica s c h i s t  t h a t  is  
c l o s e l y  a s s o c i a t e d  i n  t h e  marble u n i t  (Bm) wi th  dolomi t ic  l imestone, 
limy s c h i s t ,  g r a p h i t i c  s c h i s t ,  and b a s a l t i c  greenstone,  and is i n  contac t  
w i th  qua r t z  monzonite. 

Au -- None of t h e  samples showed Au a t  o r  above t h e  lower l i m i t s  of t h e  
spec t rographic  method (7 o r  10 ppm, t a b l e  4 ) .  The 98 samples i n  t a b l e  1 
were a l s o  analyzed by the  atomic absorp t ion  method. Au was n o t  found a t  
o r  above t h e  lower l i m i t  of 0.05 ppm, bu t  i n  samples 1, 3, 36, and 40 
some Au w a s  d e t e c t e d  below t h i s  l i m i t .  

Bi -- None of t h e  samples showed B i  a t  o r  above t h e  5 ppm lower l i m i t  of 
de t ec t ion .  

C r  -- Anomalous amounts, 700-1,000 ppm, toge ther  wi th  anomalous N i  va lues  a r e  
p re sen t  i n  sample 17 from a hornblende a n o r t h o s i t e  i n  t h e  u l t r amaf i c  rocks 
u n i t ,  sample 25 of h o r n f e l s i c  b a s a l t  i n  t h e  p e l i t i c  s c h i s t  u n i t ,  and 
sample 30 of an u l t r amaf i c  rock ( u n i t  JPu). These amounts probably 
r e f l e c t  t h e  c h a r a c t e r i s t i c  abundance of C r  and N i  i n  u l t r amaf i c  and some 
mafic rocks,  and t h e r e f o r e  have doubt fu l  economic s i g n i f i c a n c e .  



Cu -- Anomalous amounts a r e  found i n  s i x  samples. Three of t hese  (12, 15, 
and 16)  t h a t  show 500 pprn are  from mafic rocks i n  t h e  b a s a l t  and d iabase ,  
and u l t r amaf i c  rocks  u n i t s ,  and a f o u r t h ,  sample 19, a l s o  conta in ing  
500 pprn, is a s tream sediment der ived  c h i e f l y  from the  mafic rock  t e r r a n e  
of t he  b a s a l t  and d iabase  u n i t ,  These va lues  probably r e f l e c t  a s l i g h t  
concent ra t ion  of Cu i n  t h e  mafic  rocks.  Sample 58, conta in ing  150 pprn 
Cu, is from sheared and a l t e r e d  p e l i t i c  and greenstone s c h i s t s  ( p a r t  of 
t he  p e l i t i c  s c h i s t  unit) t h a t  a r e  in t ruded  by quartz-tourmaline ve ins  
(sample 57 ) ;  anomalous amounts of B,  Sn, and Ga a r e  a s soc i a t ed .  Sample 
94, from quartz-mica s c h i s t  of t h e  p e l i t i c  s c h i s t  u n i t  wi th  some whi te  
qua r t z  ve ins  b u t  no v i s i b l e  m e t a l l i z a t i o n ,  conta ins  200 ppm Cu a s  w e l l  a s  
anomalous amounts of Ba and Zn. 

Hg -- Analyses were run  on 88 of t h e  samples i n  t a b l e  1. Five of t h e s e  con ta in  
Hg >0.1 pprn, t h e  a r b i t r a r i l y  s e l e c t e d  threshold  value. Sample 12  from a 
b a s a l t  o r  t u f f  i n  t h e  b a s a l t  and d i abase  u n i t  has  t h e  l a r g e s t  amount, 
2 ppm, as w e l l  as 500 ppm Cu. An una l te red  conglomerate and g r i t  i n  t h e  
volcanic  graywacke and mudstone u n i t ,  sample 71, shows 0.45 ppm, and 
sample 2, a h o r n f e l s i c  s i l t s t o n e  a l s o  from t h i s  u n i t  and c l o s e  t o  a con tac t  
wi th  g r a n i t i c  rock,  con ta ins  0.2 ppm; n e i t h e r  of t h e s e  samples show anoma- 
lous  q u a n t i t i e s  of o the r  elements.  Sample 37 from a gneissic s c h i s t  of 
t he  gne iss  and q u a r t z i t e  u n i t ,  c l o s e  t o  a contac t  wi th  g r a n i t i c  rock, has  
0.12 ppm Hg t oge the r  w i th  200 pprn Zn. Sample 85 has 0.14 pprn Hg from 
sediment i n  a s t ream t h a t  d r a i n s  t h e  con tac t  zone between g r a n i t i c  rocks  
of t h e  qua r t z  monzonite u n i t  and s c h i s t s  of t h e  p e l i t i c  s c h i s t  u n i t .  

- Mo -- The only anomalous amount is p re sen t  i n  sample 69, descr ibed above, 
toge ther  w i th  Ag and V. 

N i  -- Four anomalous va lues ,  500-1,000 ppm, are  found i n  samples 6, 17,  25, 
and 30 from mafic o r  u l t r amaf i c  rocks ,  and the  l a s t  t h r e e  of t h e s e  a l s o  
have a s soc i a t ed  h igh  C r  va lues .  These Ni values  probably r e f l e c t  t h e  
c h a r a c t e r i s t i c a l l y  high N i  conten t  of mafic and u l t r amaf i c  rocks,  and 
may not  be economically s i g n i f i c a n t .  

Pb -- Rela t ive ly  low anomalous amounts a r e  found i n  only f i v e  samples, a l l  of 
which a r e  from, o r  c l o s e l y  a s soc i a t ed  with,  g r a n i t i c  rocks.  The l a r g e s t  
amount, 200 ppm, is i n  sample 23, a h o r n f e l s i c ,  p y r i t i c  greenstone i n  t h e  
b a s a l t  and d iabase  u n i t  c l o s e  t o  a con tac t  wi th  a g r a n i t i c  i n t r u s i v e .  
Sample 2 1  from a g r a n i t i c  rock and gne i s s  contac t  zone i n  t h e  gne i s s  and 
q u a r t z i t e  u n i t  shows 100 pprn Pb and weakly anomalous amounts of Sn, Li ,  
and Ga. Sample 56 from a g r a n i t i c  rock i n  gne iss  w i t h i n  t h e  gne i s s  and 
q u a r t z i t e  u n i t  conta ins  70 ppm Pb a s  w e l l  as s l i g h t l y  anomalous amounts 
of B e ,  Ce, and L i .  Sample 24, g r a n i t i c  gne iss  a l s o  from the  gne i s s  and 
q u a r t z i t e  u n i t ,  conta ins  70 ppm Pb a s soc i a t ed  with anomalous amounts of 
Ga and Sn. Sample 73  of g r a n i t i c  rock from t h e  qua r t z  monzonite u n i t  has  
70 pprn Pb, p lus  anomalous amounts of Be, Li ,  Sn, Y ,  and Yb. 

Sb -- None of t he  98 samples l i s t e d  i n  t a b l e  1 showed Sb a t  o r  above 20 pprn, 
and a t  a 70 ppm d e t e c t i o n  l i m i t  Sb was not  found i n  t h e  14 samples l i s t e d  
i n  t a b l e  2. Some anomalous amounts of Sb might be concealed by these  
r e l a t i v e l y  h igh  d e t e c t i o n  l i m i t s ,  b u t  no Sb minerals  were noted. 



Sn -- A l l  amounts of Sn above the  d e t e c t i o n  l i m i t  of 2 ppm a r e  i n t e r p r e t e d  a s  
anomalous, and 1 3  of t he  98 samples l i s t e d  i n  t a b l e  1 a r e  weakly t o  
moderately anomalous, 3 t o  20 ppm. The d e t e c t i o n  l i m i t  f o r  t he  1 4  samples 
i n  t a b l e  2 was 1 5  pprn, and poss ib ly  some anomalous amounts i n  t h i s  group 
of samples may be concealed. The anomalous amounts of Sn a r e  i n  qua r t z  
monzonite and g r a n i t i c  rocks of t he  q u a r t z  monzonite u n i t ,  i n  r e l a t e d  
quartz-tourmaline ve ins ,  and i n  s c h i s t o s e ,  h o r n f e l s i c ,  and g n e i s s i c  rocks 
c l o s e  t o  t h e i r  con tac t s  wi th  t h e  qua r t z  monzonite u n i t  rocks. The Sn 
i s  commonly a s soc i a t ed  wi th  anomalous amounts of 8 ,  B e ,  L i ,  and r a r e  e a r t h  
elements.  

W -- A t  a  d e t e c t i o n  l i m i t  of 10 ppm, W was no t  found i n  any of t h e  samples. 

Zn -- Seven samples con ta in  200 ppm, which is no t  except iona l ly  high bu t  may 
be  anomalous i n  t h i s  a rea .  Samples 1, 8, 37,  and 40 a r e  from h o r n f e l s i c  
rocks c l o s e l y  assoc ia ted  with igneous rocks  of t h e  a n d e s i t i c  vo lcanic  
rocks and quar tz  monzonite u n i t s .  Samples 91 and 92 are from s c h i s t  and 
basaltic greenstone which are c u t  by i ron-s ta ined  qua r t z  ve ins .  Sample 
94, co l l ec t ed  i n  t h e  headwater dra inage  of I l l i n o i s  Creek, is from a 
quartz-mica s c h i s t  t h a t ,  a l though showing no v i s i b l e  m e t a l l i z a t i o n ,  a l s o  
con ta ins  anomalous amounts of Ba and Cu. 

Other elements 

Some of t h e  elements t h a t  a r e  not p r imar i ly  of economic i n t e r e s t  i n  
i n t e r i o r  Alaska may be p o t e n t i a l l y  u s e f u l  as pa th f inde r  elements o r  s i g n i f i c a n t  - 
a s  i n d i c a t o r  members of c h a r a c t e r i s t i c  geochemical s u i t e s  t h a t  a r e  a s soc i a t ed  
wi th  p a r t i c u l a r  rock u n i t s  or  types of minera l  depos i t s .  

Arsenic is  commonly a pa thf inder  element f o r  gold or.complex s u l f i d e  
m e t a l l i f e r o u s  depos i t s  (Levinson, 1974). Although i t  was not detec ted  i n  t he  
112 samples discussed i n  t h i s  r epo r t ,  t h e  lower d e t e c t i o n  l i m i t s  of 100 and 
70 pprn ( t a b l e  4) are r e l a t i v e l y  high and might conceal  some s i g n i f i c a n t  amounts 
of a r s e n i c .  

Mast of t h e  anomalous amounts of B,  B e ,  and L i  a r e  i n  samples from t h e  
g r a n i t i c  rocks, t he  g e n e t i c a l l y  assoc ia ted  quartz-tourmaline and pegmat i t ic  
v e i n s ,  and t h e  country rock c l o s e  t o  g r a n i t i c  rocks .  I t  is  noteworthy t h a t  
many of t he  anomalous amounts of Sn a r e  a s s o c i a t e d  i n  t hese  same samples. 
B and Be have been recognized as e i t h e r  pa th f inde r  o r  Ind ica to r  elements i n  
t h e  search  f o r  Sn-W v e i n  and g re i sen  d e p o s i t s  and f o r  me ta l l i f e rous  skarn  
d e p o s i t s  (Levinson, 1974). Li may a l s o  prove t o  be  s i g n i f i c a n t  a s  an  assoc i -  
a t e d  i n d i c a t o r  element i n  t h i s  t e r r ane .  

Anomalous amounts of t h e  ra re-ear th  elements Ce, Er ,  La, Nd, P r ,  and Yb 
occur  i n  t he  g r a n i t i c  rocks and i n  t he  g n e i s s i c  and h o r n f e l s i c  rocks a t  o r  
near  con tac t s  wi th  t h e  g r a n i t i c  rocks. These elements seem t o  be p a r t i c u l a r l y  
c h a r a c t e r i s t i c  of t h e  quar tz  monzonite and g r a n i t i c  rocks ( u n i t  Km, t a b l e  51, 
and a d d i t i o n a l  sampling s t u d i e s  might e s t a b l i s h  t h e i r  va lue  as pathf inder  o r  
i n d i c a t o r  elements. 
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Table 3.--Ranges of amounts of 32 elements in samples from the 

Me1 o z i  tna quadrangle 

[All ana lyses  by semiquan t i t a t i ve  spec t rographic  method, except Hg by 
mercury-vapor d e t e c t o r  method. N(2) = no t  de t ec t ed  a t  t h e  v a l u e  
shown ] 

Background amounts (ppm); Anomalous amounts (ppm); 
Element number of  samples bracke ted  number of samples bracke ted  

- 

l ~ o e s  no t  i nc lude  4 samples r epo r t ed  as N(30). 
2 ~ o e s  no t  i nc lude  98 samples r epo r t ed  a s  N(50). 
3~ncludes 12 samples r epo r t ed  as ~ 7 0 .  
4 ~ n c l u d e s  82 samples r epo r t ed  as N(20). 
' ~ o e s  not  i nc lude  82 samples r epo r t ed  as N(50). 
6 ~ o e s  nor i nc lude  14  samples r epo r t ed  as  ~15. 

20 



Tab1 e 4 .--Elements not found, e x c e p t  a s  n o t e d ,  i n  the s e m i q u a n t i t a t i v e  

spec t rographic  a n a l y s e s  

[ N ( 7 )  = N o t  found a t  lower limit of detec t ion;  value i n  ppm] 

E l e m e n t  S a m p l e s  i n  table l* Samples i n  table 2 

------.".--------- N (100) ---------------- ----em-- 

N ( 7 0 )  

--------------- N ( 7 )  -------- N ( 1 0 )  

---------------- N ( 5 )  -------- N  (5 

---------------- N ( 7 )  N ( 1 O )  
N ( 2 0 )  [ 4  samples] -------- N ( 7 )  

--------------- N ( 3 0 )  [4 s a m p l e s ]  ------- See table 2 
--*------------- N ( 5 0 )  -------- --------Do.--------- 
------ ---- ----- N ( 5 )  [ 4  samples] -------- --------Do.--------- 
--------------- N ( 7 )  -------- 

------- N ( 3 )  --------------- N(50) N U 0 1  

--------------- N ( 5 )  [ 4  samples] -------- 
-------A*------ -------- N ( 3 )  

N ( 1 . 5 )  --------------- -------- N  (5 
N o t  determined N  (7) ---------------- N ( 1 5 )  [4 s a m p l e s ]  -------- --------------- -------- N ( 3 )  
N o t  determined N ( 7 )  [12 s a m p l e s ;  

N ( 2 0 )  [2  samples 1 

---------------- --------do.-------- -------- N ( 0 . 7 )  
---------------- ~ ( 2 0 )  (82 s a m p l e s ]  -------- See table  2 --------------- N ( 5 )  --------------- -------- ET(7) 

---------------- N ( 7 )  -------- N ( 1 0 )  
N o t  determined N(O.  7) [13 s a m p l e s ]  ; 

N ( 3 )  [l sample] 

---------------- -------- do*------- -------- N ( 0 . 7 )  
--------------- N ( 2 0 )  -------- 
--------------- N ( 7 0 )  

N ( 5 0 )  182 samples] -------- See table 2 ---------------- S e e  table 1 N ( 1 5 )  ---------------- N ( 5 0 )  -------- N ( 5 0 0 )  

--------------- N ( 1 0 0 )  [ 4  samples] -------- N ( 1 0 )  [13 samples]; 
N ( 5 0 )  [1 sample] --------------- N ( 3 0 0 )  -------- N ( 5 0 0 )  ---------------- N ( 1 5 0 )  -------- See table 2 

---------------- N ( 3 )  -------- 
---------------- -------- N ( 5 )  

N O )  N ( 3 )  

* A n a l y s e s  for 98 samples, except as noted. 



Table  5.--Samples t h a t  contain elements in anomalous amounts 
grouped by geologic map u n i t s  

[See geologic map (Patton and others, 1978) for map units] 

Map No. 

Unit TKv -- VOLCANIC ROCKS 

19 

4 9 

85 

Unit Qfy -- YOUNGER FLOOD-PLAIN DEPOSITS 

Rock type 

Unit Kg -- GRANODIORITE 

Elements present in 
anomalous amounts 

Stream sediment; mafic and granitic rocks 

Stream sediment; granite and quartzitic schist 

Stream sediment; granitic rocks 

B 

C 

Cu, Sc, V 

C e  

Hg 

* 

Unit Kgm -- VOLCANIC GRAYWACKE AND MUDSTONE 

Basalt, flow . 

Rhyolite, flow or ruff 

J 

4 

9 

S c 

Be 

Unit Krn -- QUARTZ MONZONITE 

Granodiorite 

Felsic flow 

Granitic rock 

1 

2 

71 

Sr 

Be, Ce, Yb 

Ba, Ce 

Sedimentary hornfels 

Sedimentary hornfels 

Conglomerate, grit 

K 

L 

M 

38 

3 9 

44 

50 

5 9 

6 2 

67 

7 3 

7 4 

8 3 

Zn 

Hg 

H g 

Quartz monzonite 

Quartz monzonite 

Quartz monzonite 

Granitic rock 

Granitic rock 

Granitic rock with tourmaline 

Quartz monzonite/granite 

Granitic rock 

Granitic rock 

Quartz monzonitelgranite 

Granitic rock 

Granitic rock 

Granitic rock 

Ce, La, Nd 

Be,Ce,Er,Nd 

Ce, Er, L a ,  Pr 

Ce, L a ,  Nd 

C e , G a , L a , N d  

B ,  Sn 

Be,Ce,Li,Nd, Sn 

Be, Li, Sn, Y, Yb 

Ce 

Ce 

B e , L i ,  Pb,Sn,Y,Yb 

Be,Li,Sn,Y 

Be, Sn 



4 

Unit Kv -- ANDESITIC VOLCANIC ROCKS 

Unit JTu -- ULTRAMAFIC ROCKS 

F 

H 

8 

Unit JPb -- BASALT AND DIABASE 

Andesite 

Dacite, flow or hypabyssal 

Altered volcanic, dacitic(?) 

15 

16 

17 

30 

S r 

S r 

B, Zn 

. Unit Rrn -- MARBLE 

Gabbro 

Gabbro 

Hornblende anorthosire 

Ultramafic rock, altered 

6 

11 

12 

13 

18 

2 3 

Cu 

Cu, V 

CP, Ni 

Cr, Ni 

Unit &#s -- PELITIC SCHIST 

Basalt or andesite(?) 

Diorite 

Basalt 

Basalt/andesite 

Basalt 

Hornfelsic greenstone at granite contact 

Ni 

Mn 

Cu, Hg 

Ga 

Mn 

Pb 

S n 

-Ag,Mo,V 

34 

6 9 

Unit & p6q -- QUARTZITE 

Dolomitic marble at contact with gneiss 

Quartz-mica schist interbedded with marble 

25 

5 7 

58 

60 

65 

84 

9 1 

9 2 

94 

9 5 

9 6 

Hornfelsic basalt 

Quar tz-tourmaline intrusive 

Altered schist and greenstone 

Hornfelsic quartzite at granite contact 

Gneiss and granitic rock 

Pyroxene hornfels 

Quartz-mica schist 

Basaltic greenstone 

Quartz-mica schist 

Calc-chlorite greenschist 

Quartz-mica schist 

82 

Cr, Ni 

B, Sn 

B, Cu, Ga 

Ce 

Sn 

Mn 

Za 

Zn 

Ba, Cu, Zn 

Mn 

Li 

Hornfels and quartzite Sn 



Unit Rp€n -- GNEISS AND QUARTZITE 

21 

2 4 

29 

3 2 

33 

36 

3 7 

40 

45 

51 

52 

5 6 

6 3 

Gneiss and granitic rock, contact 

Granitic gneiss, quartzitic 

Hornfelsic schist and granitic rock, contact 

Hornfelsic quartzite and quartz monzonite 

Garnet-quartz-feldspar schist 

Granitic rock and gneissic schist 

Quartz-biotite schist 

Quartzite schist, banded 

Granitic gneiss 

Gneiss and granitic rock 

Gneissic granitic rock 

Granite(?), near contact with gneiss 

Gneiss 

Ga,Li,Pb, Sn 

Ga,Pb,Sn 

y, yb 

Sn 

Li, Mn 

Be 

b.3, Zn 

Mn, Nb, Zn 

Li 

Ce 

Ce, Li 

B e , C e , L i , P b  

Li 


