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DESCRIPTION OF MAP UNITS 

SURFICIAL DEPOSITS 

F l u v i a l  d e p o s i t s  

The d i s t r i b u t i o n  of s u r f i c i a l  d e p o s i t s  i n  t h e  Healy A-2 Q u a d r a n g l e  was 
de te rmined  mainly  by pho togeo log ic  i n t e r p r e t a t i o n ,  supplemented by f i e l d  
checks  i n  s e l e c t e d  a r e a s  d u r i n g  bedrock mapping e f f o r t s  i n  1972. 

Q a l  FLOOD-PLAIN ALLUVIUM---Unconsolidated d e p o s i t s  i n  modern s t r e a m  
d r a i n a g e s .  M a t e r i a l  r a n g e s  from c o a r s e ,  unsor ted  g r a v e l  i n  h igh-  
l a n d  v a l l e y s  t o  f i n e l y  bedded s i l t  i n  l a r g e  r i v e r  d r a i n a g e s .  

'?at TERRACE ALLUVIUM---Deposits of  l o c a l l y  v e g e t a t e d  t e r r a c e s  a d j a c e n t  t o  
modern f l o o d  p l a i n s .  Most ly  s a n d ,  s i l t ,  and g r a v e l  w i t h  some wood 
and pea ty  m a t e r i a l .  

Qaf  ALLUVIAL-FAN DEPOSITS---Poorly c o n s o l i d a t e d  g r a v e l s  and s a n d s  w i t h  
c o a r s e r  proximal m a t e r i a l  and f i n e r  d i s t a l  m a t e r i a l .  

F ros t - r ived  d e b r i s  and mass-movement d e p o s i t s  

Q c t  COLLUVIUM AND TALUS---Unconsolidated, a n g u l a r  bedrock r u b b l e  and s o i l  
d e b r i s .  Forms cones  o r  a p r o n s  t h a t  f l a n k  r i d g e s  on h i g h l a n d  a r e a s  
and broad s o l i f l u c r i o n  s h e e t s  on g e n t l e  s l o p e s .  

Q r g  ROCK-GLACIER DEPOSITS---Lobate, tongue-shaped,  and s p a t u l a t e  accumula- 
t i o n s  of a n g u l a r  bedrock r u b b l e  w i t h  v a r y i n g  amounts of  i n t e r -  
s t i t i a l  i c e .  R e s t r i c t e d  t o  c i r q u e s  and mountain v a l l e y s .  A few may 
be a c t i v e .  

G l a c i a l  d e p o s i t s  

D r i f t  s h e e t s  a r e  p r e s e r v e d  a t  d i f f e r e n t  e l e v a t i o n s  and r e l a t i v e  
p o s i t i o n s  i n  major v a l l e y s .  Var ious  t i l l  u n i t s  (Qdt) a r e  mos t ly  composed of  
n o n s t r a t i f i e d  sand and g r a v e l  w i t h  a  s i l t  o r  c l a y  m a t r i x .  The u n i t s  mapped 
r e p r e s e n t  u n d i f f e r e n t i a t e d  d r i f t ,  i n c l u d i n g  t e r m i n a l ,  m e d i a l ,  and ground 
mora ines .  F ive  a g e s  of d r i f t  a r e  r e c o g n i z e d  i n  t h e  map a r e a ,  based  on 
p o s i t i o n ,  morphologic  c h a r a c t e r i s t i c s ,  and 11 rad ioca rbon  age  d a t e s  of 
c o r r e l a t i v e  d r i f t  s h e e t s  n e a r  t h e  s t u d y  a r e a  (Woodward-Clyde C o n s u l t a n t s ,  
1982; Smith ,  1981).  Older  d e p o s i t s  g e n e r a l l y  occur  a t  h i g h e r  e l e v a t i o n s  and 
a r e  l e s s  w e l l  p r e s e r v e d ,  more subdued,  and more h e a v i l y  v e g e t a t e d .  

Qdic ICE-CONTACT DEPOSITS---Material compr i s ing  kames, kame t e r r a c e s ,  
e s k e r s ,  and i c e - d i s i n t e g r a t i o n  f e a t u r e s ;  w e l l  s o r t e d  and s t r a t i f i e d  
t o  u n s o r t e d  and n o n s t r a t i f i e d .  I n c l u d e s  d e p o s i t s  formed i n  narrow,  
g l a c i e r - c o n f i n e d  c h a n n e l s  and i c e - d i s i n t e g r a t i o n  d e p o s i t s  w i t h  
c h a r a c t e r i s t i c  hummocky knob-and-ket t le  topography. E s k e r s  c o n s i s t  
of low, s t e e p - s i d e d ,  s i n u o u s  r i d g e s  formed of p o o r l y  s o r t e d ,  
i r r e g u l a r l y  s t r a t i f i e d  a l l u v i u m  d e p o s i t e d  i n  s u b g l a c i a l  t u n n e l s .  
Some d e p o s i t s  may b e  u s a b l e  a s  road  base  and c o n s t r u c t i o n  m a t e r i a l .  



Qd t TILL OF UNKNOWN AGE---In S u s i t n a  River  v a l l e y  may c o r r e l a t e  w i t h  
pre-Wisconsin t i l l  ( Q d t 4 ) .  

Q d t 5  EARLY HOLOCENE(?) TILL---Confined t o  n o r t h - d r a i n i n g ,  h igh a l p i n e  
v a l l e y s  s o u t h  of Bu t te  Creek.  

Q d t 4  LATE KISCONSIN TILL---11,000 t o  9 ,000  y r  B.P. C o r r e l a t i v e  w i t h  younger 
B u t t e  Lake g l a c i a t i o n  of Welsch and o t h e r s  (1982) .  

Q d t 3  LATE WISCONSIN TILL---25,000 t o  11,000 y r  B.P. C o r r e l a t i v e  w i t h  B u t t e  
Lake g l a c i a t i o n  of Welsch and o t h e r s  (1982) .  

q d t 2  EARLY WISCONSIN TILL---75,000 t o  40,000 y r  B.P. C o r r e l a t i v e  w i t h  C l e a r  
Va l l ey  g l a c i a t i o n  of Welsch and o t h e r s  (1982) .  

Q d t l  PRE-WISCONSIN TILL---Older than  100,000 y r  B . P .  C o r r e l a t i v e  w i t h  t h i c k  
piedmont g l a c i a t i o n  of Welsch and o t h e r s  (1982).  

G l a c i o f l u v i a l  d e p o s i t s  

Qdo OUTWASH DEPOSITS---Sorted and s t r a t i f i e d  sand and g r a v e l  d e p o s i t e d  by 
s t r e a m s  t h a t  d r a i n  g l a c i a l  t e r m i n i  and margins .  

METAMORPHIC ROCKS 

Metamorphic r o c k s  d e s c r i b e d  below r e p r e s e n t  a  g r a d a t i o n a l  sequence 
a long  t h e  s o u t h  f l a n k  of t h e  Maclaren metamorphic b e l t  (Turner  and Smi th ,  
1974; Smith ,  1981) .  The t e x t u r a l  g r a d a t i o n  from s l a t y  a r g i l l i t e  through 
g n e i s s  r e p r e s e n t s  a  t r a n s i t i o n  from g r e e n s c h i s t  f a c i e s  t o  upper a m p h i b o l i t e  
f a c i e s .  Most metamorphic r o c k s  were r e c r y s t a l l i z e d  from p e l i t i c  p r o t o l i t h s  
whose conglomerate  zone ( J s c )  sou th  of B u t t e  Creek c o n t a i n s  Late  J u r a s s i c  
m e g a f o s s i l s  (Smith ,  1981; t a b l e  1 ) .  

Kgn GNEISS AND HIGH-GRADE SCHIST---Grayish-brown t o  rus t -wea the r ing  
p e l i t i c  g n e i s s  and s i lvery-brown s c h i s t .  Dominantly b i o t i t e - q u a r t z  
p l a g i o c l a s e  b  g a r n e t  w i t h  l o c a l  s i l l i m a n i t e - b e a r i n g  v a r i a n t s .  
G n e i s s i c  t e x t u r e  mainly l a y e r e d  w i t h  l o c a l  f o l d s .  Forms l a r g e  t o r s  
up t o  20 f t  ( 6  m) h i g h  on some r i d g e s .  G r a p h i t e ,  a p a t i t e ,  tourma- 
l i n e ,  and z i r c o n  a r e  common a c c e s s o r y  m i n e r a l s .  I n c l u d e s  l o c a l  
m a f i c  and calc-magnesian h o r i z o n s .  Uni t  i s  e q u i v a l e n t  t o  p e l i t i c  
g n e i s s  i n  a d j a c e n t  Healy A-1 Quadrang le ,  where a  K-Ar age of 6 6 . 2  
m.y. was o b t a i n e d  from hornb lende  i n  t h e  g n e i s s  (Smith,  1981).  

SCHIST---Medium- t o  coarse -g ra ined  b i o t i t e - p l a g i o c l a s e - q u a r t z  s c h i s t  
w i t h  l o c a l  g a r n e t  and f e l d s p a r  p o r p h y r o b l a s t s  up t o  0 .5  mm. 
Dominantly gray o r  brown w e a t h e r i n g .  I n c l u d e s  l o c a l  amphibole- 
b e a r i n g  h o r i z o n s  w i t h  hornb lende  o c c u r r i n g  a s  randomly o r i e n t e d  
p r i sms  on f o l i a t i o n  s u r f a c e s .  S t i p p l e d  p a t t e r n  near  i n t r u s i v e  
c o n t a c t s  i n d i c a t e s  h o r n f e l s e d  zone i n  s c h i s t .  K - A r  ages  of 53 .0  
m.y. ( l o c .  3 ,  t a b l e  2 )  and 57 .2  m.y. (Healy A-1 Quadrangle ,  Smith ,  
1981) were ob ta ined  from b i o t i t e  i n  t h i s  u n i t .  



Kh P AMPHIBOLE-BEARIKG PHYLLITE---Medium-dark-gray spotted phyllite with 
planar compositional laminations. Spotted with porphyroblastic 
biotite. Includes interlayered beds with randomly oriented 
amphibole on foliation surfaces. Amphibole prisms commonly 0.5 to 
3 mm long. K-Ar age of actinolitic hornblende from this unit in 
Healy A-1 Quadrangle is 64.1 m.y. (Smith, 1981). 

PHYLLITE---Silvery-gray, biotite-bearing phyllite; locally calcareous, 
with local biotite porphyroblasts as long as 2 mm. Minor composi- 
tional banding with more quartzose layers parallel to foliation. 
Grades into amphibole-bearing phyllite (Khp) unit. 

SEDIMENTARY AND VOLCANIC ROCKS 

KJa SLATY ARGILLITE, SILTSTONE, AND GRAYWACKE---Black to olive-gray 
argillite, siltstone, and graywacke with incipient to well- 
developed slaty cleavage. Commonly thin bedded with cyclic graded 
intervals up to a few inches thick. Festooned cross-bedding and 
load casts common. Slaty cleavage mainly parallel to, but locally 
oblique to bedding. Graywacke sandstone is fine to medium grained, 
gray or olive gray with varying amounts of chlorite, calcite, or 
epidote. Hornfelsed and hydrothermally altered zones are indicated 
by stippled pattern. Hornfels is typically light gray or tan 
weathering with white siliceous laminations. Limonitic (altered), 
metalliferous hornfels occurs near intrusive rocks south of Gold 
Creek. 

Jsc CONGLOMERATIC SEDIMENTARY ROCKS---Interbedded polymictic conglomerate, 
sandstone, siltstone, and shale south of Butte Creek. Numerous 
repeated fining-upward graded sequences. Conglomerates contain 
subrounded cobbles up to about 4 in. (10 cm); most clasts are 
basalt, diabase, argillite, and graywacke in a dark, calcareous 
graywacke matrix. Exposed section upright and over 1,000 it (300 m) 
thick. 

Amphitheatre Group 

Weakly metamorphosed tholeiitic lavas, agglomerates, and associated 
sedimentary rocks of the Amphitheatre Group are exposed in a broad belt across 
the southern part of the Mt. Hayes and Healy Quadrangles. These rocks are 
similar to the Nikolai Greenstone of the McCarthy area to the southeast; 
however available faunal evidence from central Alaska suggests the 
Amphitheatre Group is slightly younger---late Karnian or Norian versus 
pre-late Karnian for the Nikolai Greenstone (Csejtey and others, 1978). 

TRab BASALTIC PIETAVOLCANIC ROCKS---Grayish-olive to gray-green metabasalt 
and basaltic andesite. Aphanitic to porphyro-aphanitic with 
plagioclase clusters as large as several millimeters. F low units 
vary in thickness from several inches to about 100 it (30 m). Local 
flows and flow tops are amygdaloidal; typically, amygdules are 
filled with quartz, epidote, and calcite. Volcanic rocks consist 
mainly of plagioclase, clinopyroxene, and iron-titanium oxides in a 



subophitic or intergranular texture. Propylitic alteration common, 
especially along shear zones or fractures. Stippled pattern 
indicates thickly bedded massive flows with columnar jointing. 

TRas INTERBEDDED SEDIMENTARY AND VOLCANIC ROCKS---Dark-gray argillite and 
siltstone; tan, gray, white, pink, and light-green chert; gray 
recrystallized limestone and calcarenite; and thin units of 
metamorphosed volcanic flow rock. 

TRal RECRYSTALLIZED LIMESTONE---Gray-weathering beds of fine-grained marble 
and calcarenite that form thicker members within the interbedded 
sedimentary and volcanic rocks (TRas). Locally dark gray to black; 
contains numerous calcite veins. Similar limestones from the 
Amphitheatre Group in adjacent Healy A-1 (Smith, 1981) and 
Talkeetna Mountains D-2 (Csejtey and others, 1978) Quadrangles 
yield late Karnian and Norian (Late Triassic) megafossils. 

INTRUSIVE ROCKS 

Butte Lake intrusive complex 

The Butte L ke comp ex is a composite intrusive suite exposed over 2 i! approximately 20 mi (52 km ) on an upland plateau in the central Healy A-2 
Quadrangle. The complex is compositionally zoned with a quartz monzonite core 
surrounded by a grandiorite-diorite border phase. Satellite stocks of 
hornblende gabbro occur on the east and west ends of the complex. 

TKbqm BIOTITE-HORNBLENDE QUARTZ MONZONITE AND GRANODIORITE---Light-gray, 
fine- to medium-grained, equigranular to seriate biotite-hornblende 
quartz monzonite and granodiorite. Locally porphyritic with 
pinkish poikilitic potassium feldspar phenocrysts as long as 1 cm. 
Contains biotite and hornblende in varying proportions, but 
generally mafics total 5 to 15 percent. Mafics and feldspars 
crudely foliated. Disseminated pyrite and limonitic alteration 
present locally. K-Ar age of hornblende from locality 2 in the 
center of the complex is 55.9 2 1.7 m.y. (table 2). 

TKbgd BIOTITE-HORNBLENDE GRANODIORITE---Gray, fine- to medium-grained, 
hypidiomorphic granular biotite-hornblende granodiorite. Textures 
are equigranular to seriate. Moderately foliated along southern 
margin of body. Rounded xenoliths common locally. Contains up to 
15 percent hornblende with minor biotite. Hornblende prisms as 
large as several millimeters parallel foliation. A leucocratic 
phase that contains less than 10 percent mafics occurs in the 
northern part of the unit (indicated by less dense pattern). 
Contains accessory sphene, augite, and apatite with local chloritic 
alteration. K-Ar age dates on hornblende from locality 1 are 63.5 2 
1.9 m.y. and 64.3 ? 1.9 m.y. (table 2). 

TKba EPIDOTE-HORNBLENDE GRANODIORITE---Medium-grained, equigranular to 
seriate, epidote-bearing hornblende granodiorite with minor biotite 
and accessory sphene; pinkish potassium feldspar phenocrysts 



present locally. Epidote occurs in abundant epidote-quartz veins 
and as fine, disseminated subhedral grains that replace plagio- 
clase, hornblende, and olive-brown biotite. Greenish gray on fresh 
surf aces. 

TKbgb HORNBLENDE GABBRO AND DIORITE---Medium- to very coarse grained 
hornblende gabbro and diorite; exposed mainly as rubble crop. 
Includes local pegmatitic phases with greenish, altered plagioclase 
and hornblende prisms as large as 1.5 in. (4 cm). Irregular clots 
of dark hornblende gabbro in foliated diorite common in some areas. 
Biotite to 5 percent present in some samples. Rounded xenoliths 
locally abundant. 

Gold Creek intrusives 

The Gold Creek intrusives are exposed along the low ridge south of 
Gold Creek. They are predominantly of intermediate composition, and those on 
the east end of the ridge are hydothermally altered and mineralized with local 
stockwork fractures, quartz veinlets, and minor fine-grained, disseminated 
pyrite, chalcopyrite, and molybdenite(?). These mineralized intrusives are 
surrounded by rust-weathering, greenish, pyritic hornfelsed siltstone 
(stippled zone) with minor limonitic breccia and quartz veins. This 
mineralized system is a probable source of placer gold in Wickersham Creek and 
Gold Creek. 

TKcqm QUARTZ MONZONITE---Group of small intrusive bodies exposed south of 
Gold Creek. Predominantly medium-grained equigranular or seriate, 
nonfoliated, biotite-hornblende quartz monzonite, with local pods 
of granodiorite and granite. Propylitic alteration common locally 
with chlorite replacing biotite and secondary calcite in feldspar 
sites. 

TKcd INTERMEDIATE DIKES---Small, dark-gray, aphanitic to porphyritic, 
nonfoliated dikes of intermediate composition in the Gold Creek 
vicinity. Locally pyritic. 

Other intrusive bodies 

TKgd BIOTITE-HORNBLENDE GRANODIORITE TO DIORITE---Konfoliated, medium- 
grained, equigranular biotite-hornblende granodiorite with local 
dioritic phases. Xenoliths of foliated to nonfoliated, fine- 
grained country rock as large as several inches are common. Biotite 
and hornblende generally compose 10 to 20 percent total volume. 
K-Ar age dates of 48.8 2 1.5 m.y. (biotite) and 44.8 2 1.3 m.y. 
(hornblende) were obtained from this intrusive body about 3 mi (4.8 
km) west of the study area (Turner and Smith, 1974). 

TKi SMALL INTRUSIVES OF INTERMEDIATE COMPOSITION---Medium- to coarse- 
grained, slightly foliated biotite-hornblende diorite to 
porphyritic quartz monzonite with local potassium feldspar and 
quartz phenocrysts. Occur mainly within high-grade metamorphic 
terrane in northwest part of quadrangle. 



Mz i SMALL STOCKS, DIKES, AND SILLS---Mafic and i n t e r m e d i a t e  i n t r u s i v e  
b o d i e s  o f t e n  a s s o c i a t e d  w i t h  t h e  Amphi theat re  Group of T r i a s s i c  
age .  I n c l u d e s  d iabase  s i l l s  and p l u g s ,  b a s a l t i c  d i k e s ,  hornb lende  
porphyry ,  and d i o r i t e  b o d i e s .  O f t e n  weakly metamorphosed. 

We t h a n k  T .K .  Bundtzen, D.L. S t e v e n s ,  and R . D .  Reger f o r  t h e i r  r ev iew.  
J .T .  K l i n e  p rov ided  a d v i c e  and a s s i s t a n c e  w i t h  t h e  s u r f i c i a l  geology.  
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CORRELU"l'ON OF MAP UNITS 

Oct Org 

METAMORPHIC ROCKS 

L.t. ~ ~ u r  CRETACEOUS 
(y. of mrtamorphln) 

SEDIMENTARY AND VOLCANIC ROCKS. 

L!Ei Mlddyt)  ud t TRIASSIC 

M Late Rkdc 

- QUATERNARY 

Gold Creek . 
Butte W e  
lnlrurirr complex 

- TERTIARY AND 
CRgTACEO UB 



GEOLOGIC MAP SYMBOLS 

Contact, dubed where appmxinubly l o a b d ,  dotted whom conceded 

High-angle fault, duhed where approximately located, dotted rbas 
conceded 

Inferred thnut hult, extended to mrp area from adpcent H d y  A-1 
Quadrangie (Smith, 1981) 

Lineunent, inferred from airphotos, may nprsrent kulh 

Moninrl ridges, rearlting &om stillstands or readvancer of i a  terminus 

Sollfluction lob- especially pnrrlent on gentle dopea covered with 
veneer of older glacial drift 

IOneour dike, with appropriate rock type from map legend 

Strike and dip of bedl 

Indined, bed8 upright 

Indined, top of bedr unknown 

VertIal bedding 

Strike and dip of foliation and cleavage 

Indined foliation 

Vertial foliation 

Prominent deavage, in most arr probably a x i a l - p h  cleavage 

Strike and dlp of jolnta and minor folds 

Indincd joint 

Vertical joint 

R u q e  of minor fold uer  

Sbsu row a h o d q j  dip 

Foril k a l i t y  (table 1) 

K-Ar age date loallty, H - hornblende, B - blotite (bbb 2) 

Loatbn of rock nmple d y z e d  for major e h m t t  (trblr 3) 



Figtm 1. (a) AFM plot showing ukzl lul ine mtum of m i t o i d  rocks (table 3). 
(b) Nonnative Or-Ab-An plot of plutonic rock. (tablo 3) rhowing similarities 
to Tertiuy and Cret.ceous rocks (x) from adjacent H d y  A-1 Quadrangle 
(Smith, 1981). Rock ckriiicrtion field& from Hietanen (1963). 



Table 1. Mepafod dak 

a e o ~  A ~ O  of 
Locality unit Anembhge ~ m m  bhge Reference 

F1 JE Buehia rugoa Late Jurassic D.L. Jon- 
Oxy t o m  rp. (Kimmaidighn) (writtan 
Plewomya(?)  
rp. Pectinid 
ckm Ditripa(?) 
.p. (wonn tube) 

Comments 

FoPiL and lithology 
remukabty dmiLr 
to rock. of the Grrviru- 
Nutzotin t m n e  of 
& a n  Alark Range 
( k g  and other4 
1972). 

Tabk 2. Pofarriurn-ogon age dater o f  inmuirn and metamorphic rack4 
Healy A-2 Quadmngle, Ahdm fmm Turner and Smith ( 1  9 74).  

Map no. Unit Mined dated .4ge * 16(m.y.)  - 
l a  TK bgd Hornblende 64.3 f 1.9 

l b  TKbgd Hornblende 63.5 f 1.9 

2 TKbqm Hornblende 55.9 f 1.7 



T a b  8. Yqjorekmrrt ch.mirb.yl and normative mttmlo#y  of whctod *wow and m8hmorphk m)r 

TOTAL 99.8 99.9 98.9 99.1 

Q- 
orthockw 
albite 
umrthik 
dbpride 
h y ponthene 
magnetite 
ilmenite 
r p t i k  
0lMne .- . 
corundum 

99.7 99.5 

CIPW Nornu 



r -- J 
. . I 

, . - ,  - 
~1 . , -, . >  

I H C A L Y  A-2 MIWLRAL O C C U I I R C M C C  LOCATlOW M A P '  - -. . ,  . I . .  - 
> . . . , I ,  _. -;; >-T y - - - 

. SCALE I:ZSO@QQ , ' L ,  '~ 
I , .  . ) 

- - - * , ' * - . '  - '  - -  - . . L . . - L , _ , ' - . . -  
, . .,, 

. . . . \ .  

, .'.. ' d .  L t , ' ,  
. > I - 

-- . , . . 
\ ' I . ' "  ." ' . < .  . - r -. , z >  \ I  ' 

'~' ' , 14  ; - - L - . . ,  
. . 

. . 
: 8 

' - , - :--, 
, . .,-', - - '  . .:-, . . * .  , . , . , 

. .  - . . , '  . . . 
! -  ~ 

<,-, ,  * '  
I .  

. \ '  , - + 
> ' .  , - . '  

r - - - . . 2 _ - -  - - . ,  
n 

. ?  - 1 ' . . 
01 ~ , - .  , v ', 

- .  

1 Gold Hill: Minerdbed quut. moaronit. stack and adjacent h o d e l a d  
d t r t o n r  Selectad rock sampler contain visible pyrite, chrlcopyrh. .nd 
molgbdenite(7) and u e  .aodou. in copper and gold., 

2 Gold Creek: Small amount of pkcar gold discovered in 1903; no record 
of mining. 

3 Wickemham Creek: A little p l r a r  pld found in 1903; not luccedully 
m h d .  

44b.c. Butta Creek: Copper minerd4 mainly chalcopyrite, with minor nuk- 
chik, azurite, and barnib in volcanic rocks muth of creek. One copper 
occurrence is in fault zone in Limestone and ugillite. Magnetite in Wur 
p m h b l p  daived h m  unphibolik .nd limestone. Placer gold in amounk 
too d l  for profitable mining reported from unknown location dong 
Butte Creek. 
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6 Unnund: North.uC4riking zone with abundant magnetite and u o c k t e d  Kaufman, 1964, p. 10,12. 
~lty-colored iron rL.ining at 4,300-ft elevation in talu dong faulted con- 
tact zone between i n t a b d d d  ugiilite/lknedone d unphibolitsr that 
~ 0 n h h  bUk d & ~  b o t h -  ~ & k d  ~d-co lored  Zone of a r b 0 ~ t e  
mining with ncoDduJ copper that trendr N. 20° E. cub the amphibolite 
( m n y d  a t  0.1% cu). 

6a,b Unnamed: Tdur  containr minor malachite and azurite asmockted with Kaufman. 1964, p. 10. 
quartz and epidote within volcanic mckr. 

Zn Indicatm loation of momdous B e a m - d i m e n t  mmple (element indicated). Smith and others, 1976. 


