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R. R. Asher 

A B S T R A C T  

The I r o n  Creek area i n  t h e  Kruzgemapa R i v e r  dra inage on t he  Seward Peninsu la  was an 
impor tan t  p l a c e r  m in ing  d i s t r i c t  i n  t h e  e a r l y  1900's.  Lode depos i t s  o f  copper and 
l ead  a re  a l s o  i n  t h e  v i c i n i t y .  Fo r t y -n i ne  stream sediment geochemical samples were 
c o l l e c t e d  du r i ng  a  f i ve -day  v i s i t  t o  t h e  area i n  June, 1968 and a  reconnaissance 
geo log i c  map was prepared. Mica s c h i s t ,  massive 1  imestone, and subord ina te  b l a c k  
s l a t e  a re  t he  ma jo r  rock  types.  

Copper i s  l o c a l i z e d  i n  the  massive l imestone near s c h i s t  con tac ts .  The known copper 
depos i t s  a re  t o o  low grade t o  be o f  economic i n t e r e s t ,  b u t  t he  assoc ia ted  s c h i s t  may 
c a r r y  economic concen t ra t ions  o f  go ld .  East  o f  I r o n  Creek geochemical samples i n d i -  
ca te  an unexposed i n t r u s i v e  near the  head o f  S h e r r e t t  Creek w i t h  assoc ia ted  b e r y l l i u m .  
Known l ead  depos i t s  a re  too  smal l  t o  mine. 

I N T R O D U C T I O N  

PURPOSE AND SCOPE 

The I r o n  Creek area was an impor tan t  p l a c e r  m in ing  d i s t r i c t  d u r i n g  t h e  e a r l y  h i s t o r y  
of t h e  Seward Peninsu la .  W i t h i n  t h e  I r o n  Creek dra inage and t h e  S h e r r e t t  Creek d r a i n -  
age t o  t h e  east ,  t h e r e  a re  a l s o  l ode  depos i ts .  The l ode  depos i t s  were d iscovered i n  
t h e  e a r l y  1900's;  some o f  these con ta i n  l e a d - s i l v e r  m ine ra l s  and o the rs  c o n t a i n  copper 
m inera ls .  T h i s  p r o j e c t  was planned t o  s tudy t he  known l ode  depos i t s  and t o  l ook  f o r  
s i m i l a r  s t r u c t u r a l  and l i t h o l o g i c  s e t t i n g s  t h a t  m igh t  be t he  s i t e s  o f  o t h e r  depos i ts .  

F i v e  days were spent  i n  t h e  area between June 20 and June 25, 1968. Snow hampered 
geo log i c  observat ions,  and i c e  i n  many o f  t he  streams made geochemical sampl ing d i f f i -  
c u l t .  Approx imate ly  50 stream sediment geochemical samples were taken, and 13 square 
m i l e s  were mapped i n  reconnaissance fash ion .  

LOCATION AND ACCESS 

I r o n  Creek i s  t r i b u t a r y  t o  the  Kruzgemapa R i v e r  f rom t h e  southeast .  The Kruzgemapa 
f l ows  n o r t h  and j o i n s  t h e  K u z i t r i n  R ive r .  Waters o f  t h e  K u z i t r i n  reach t h e  Ber ing  Sea 
through Imuruk Bas in  ( f i g  1 ) .  

The area s t u d i e d  i s  i n  t he  no r t heas te rn  p a r t  o f  t h e  Solomon D-6 quadrangle near  64" 
55'N 1  a t i  tude  and 164" 40'W l ong i t ude .  The abandoned Seward Peninsu la  R a i l r o a d  crosses 
t h e  mouth o f  I r o n  Creek about 50 m i l e s  no r t heas t  of Nome, Alaska. A wel l -graded g r a v , j l  
road  t h a t  o r i g i n a t e s  a t  Nome fo l l ows  t h e  nor thwest  s i d e  of t h e  Kruzgemapa R i v e r  and 
passes t h e  mouth o f  I r o n  Creek on t h e  oppos i t e  s i d e  o f  t h e  r i v e r .  



PREVIOUS WORK 

I n  1907 Smith r epo r t ed  on t he  p l a c e r  depos i t s  o f  t h e  I r o n  Creek reg ion .  He does n o t  
d iscuss t h e  l ode  depos i t s ,  b u t  t h e  r e p o r t  in61udes comments on t h e  physiography and 
t h e  source o f  p l a c e r  g o l d  i n  t h e  r eg ion .  i n  1908 Smith presented a  b r i e f  d i s cuss ion  
o f  t h e  lode  copper depos i t s  w i t h  comments on t h e i r  probable  e x t e n t  and commercial 
s i g n i f i c a n c e .  

M e r t i e  (1917) nientions t he  Wheeler copper p rospec t  a t  t h e  head of S h e r r e t t  Creek 
( f i g  2 ) .  The remainder o f  M e r t i e ' s  d i scuss ion  i s  taken d i r e c t l y  from Smith (1908).  

Ca thca r t  (1922) presented d e t a i l e d  d e s c r i p t i o n s  o f  the  known prospects  i n  t h e  v i c i n i t y .  
H i s  r e p o r t  con ta ins  t he  most complete d i scuss ion  of l ode  depos i t s  i n  t he  I r o n  Creek 
reg ion .  I n  1926 Wimmler presented a d d i t i o n a l  i n f o r m a t i o n  on some o f  t he  l ode  depos i t s  
near  I r o n  Creek. H is  r e p o r t  supplements C a t h c a r t ' s  work. 
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G E O L O G Y  

ROCK TYPES AND STRATIGRAPHIC RELATIONS 

S c h i s t  and l imestone a re  t h e  dominant rock  types i n  t he  I r o n  Creek area. Greenstone 
and s i l i c e o u s  b l ack  s l a t e  t h a t  resembles t h e  Hurrah s l a t e  i n  t he  Solomon C-5 quadrangle 
a re  a l s o  present .  The rocks a re  thought  t o  be p a r t  o f  t h e  Norne s e r i e s  o f  Pa leozoic  age. 

The r i d g e  t h a t  forms the  d i v i d e  between I r o n  Creek and S h e r r e t t  Creek on t he  eas t  i s  
composed o f  massive, c r y s t a l l i n e ,  l i g h t  b l u e  l imes tone  ( f i g  2 ) .  The l imestone b e l t  i s  
a  m i l e  t o  a  m i l e  and a  h a l f  wide; i t  t rends  nor thwest  across t h e  area. C h l o r i t e  and 
muscov i te  s c h i s t  c rop  o u t  a t  lower  e l eva t i ons  around t he  f l a n k s  o f  t h e  r i d g e  and i n t e r -  
r u p t  t h e  c o n t i n u i t y  o f  t h e  l imes tone  b e l t  near Ber tha Creek on lower I r o n  Creek ( f i g  2 ) .  

The s c h i s t  sequence con ta ins  i n t e rbeds  o f  l imes tone  and b l ack  g r a p h i t i c  s l a t e .  On 
upper I r o n  Creek, near Dome Creek, t h e  in terbedded l imestone and b l a c k  s l a t e  a re  w e l l  
exposed on t h e  l imbs o f  a  s y n c l i n e  ( f i g  2 ) .  

Small greenstone masses i n t r u d e  t h e  s c h i s t  a t  p laces.  One greenstone mass i s  we1 1  
exposed on a  t r i b u t a r y  t o  Rabb i t  Creek on t h e  west s i d e  of I r o n  Creek ( f i g  2) .  

Age r e l a t i o n s  a re  n o t  c l e a r  because o f  complex s t r u c t u r a l  and s t r a t i g r a p h i c  r e l a t i o n s  
t h a t  would r e q u i r e  d e t a i l e d  mapping t o  i n t e r p r e t .  C h l o r i t e  and muscov i te  s c h i s t  se- 
quences con ta i n  l imestone beds t h a t  a r e  sch i s t ose  i n  charac te r .  A t  con tac ts  t h e  l ime-  
s tone beds a re  h i g h l y  con to r t ed  and complexly fo lded .  The broad b e l t  o f  massive l ime-  
s tone on t h e  eas t  s i d e  o f  I r o n  Creek i n  t u r n  con ta ins  lenses and beds o f  s c h i s t  10 t o  
50 f e e t  t h i c k .  Contacts a t  such l o c a l i t i e s  a re  a l s o  h i g h l y  defonned. 

Whether t h e  apparent i n t e r b e d d i  ng i s  r e1  a ted  t o  v a r i a t i o n s  i n  t h e  d e p o s i t i o n a l  env i ron-  
ment d u r i n g  accumulat ion o f  sedimentary m a t e r i a l s  o r  whether t h r u s t  f a u l t i n g  and f o l d i n g  
have r e d i s t r i b u t e d  t h e  rocks i s  n o t  known. It i s  l i k e l y  t h a t  b o t h  processes have had 
an ef fect ,  b u t  s t r u c t u r a l  adjustments a re  p robab ly  t h e  more impor tan t .  





Figure 2 
GEOLOGICAL - GEOCHEMICAL MAP, IRON CREEK REGION 

SOLOMON D-6 QUADRANGLE, SEWARD PENINSULA, A L A S K A  



STRUCTURAL GEOLOGY 

On the eas t  s ide  of Iron Creek, on the slope leading t o  the ridge of massive limestone 
fur ther  e a s t ,  small patches and isola ted outcrops of shattered and brecciatrd blue 
massive limestone a re  present. The limestone oc~tcrops a r e  aligned northwesterly, They 
are probably erosional remnants of a thrust sheet  t h a t  was more extensive i n  the past .  
The thrust f a u l t  probably follows the base of the limestone, and the limestone-schist 
contact marks the surface t race  of the  f a u l t  plane. 

A northwest-trending f a u l t  cuts the massive limestone near the head of Cold Creek and 
extends to  the northeast across the ridge t o  the,head of Sherre t t  Creek. Rocks on the 
north s i de  of the f a u l t  appear t o  be displaced westward. 

In upper Iron Creek near Dome Creek, there is schis tose  limestone and black graphi t ic  
s l a t e .  The s l a t e  is in the trough of a syncline t h a t  plunges t o  the northwest ( f i g  2 ) .  

Att i tudes of planar elements in the rocks of the area a re  highly var iable .  The general 
trend i s  northwest; the rocks dip southwest o r  northeast.  

E C O N O M I C  G E O L O G Y  

PLACER DEPOSITS 

Smi th  (1907, p 160) s t a t e s  t ha t  many placer gold deposits on the Seward Peninsula were 
derived from mineralization disseminated along limestone-schist contacts. Because 
limestone is abundantly interbedded in the s ch i s t  there  a re  numerous contacts ,  conse- 
quently there a re  numerous sources of placer gold in the Iron Creek region. 

LODE DEPOSITS 

Lode deposits in the Iron Creek region a re  of two types: lead-s i lver  and copper. Lead- 
s i l v e r  deposits are  associated with s ch i s t  and interbedded limestone. Copper deposits 
a re  localized in massive limestone, b u t  in most places the deposits a re  near a s ch i s t  
contact.  

Lead-Si lver  Deposits 

Cathcart (1922, p 210, 211) discusses the  Wheeler lead prospect, s l i gh t l y  north of the 
mouth of Iron Creek (No. 6 ,  f i g  2 ) .  Mineralization i s  on both s ides  of the Kruzgemapa 
River. Galena and pyr i t e  a re  localized in s ch i s t  and an interbedded limestone member. 

According t o  Cathcart (1922, p 210) a section exposed along the r i ve r  bank shows the  
following sequence of rocks. A t  the north end of the exposure there  is 50 t o  75 f e e t  
of blue marbleized limestone t ha t  is overlain by 40 f e e t  of quartz-muscovite s ch i s t .  
Galena and pyr i te  a re  localized near the contact.  The s ch i s t  is overlain by another 
bed of limestone about 50 f e e t  th ick;  a t  the lower contact of this second limestone 
there i s  a greenstone in t rus ive .  The limestone i s  succeeded t o  the south by s ch i s t .  
The contacts between the limestone and s ch i s t  a re  highly deformed and the limestone i s  
s l i gh t l y  schistose.  The beds s t r i k e  N70W and dip 10 N .  

Cathcart (1922, p 211) says t ha t  the mineralized zone i s  typical  of a schist-limestone 
contact along which adjustments have occurred. The 1 imestone underlying the s ch i s t  i s  
folded and crenulated. I t  i s  schis tose  a t  the contact ,  b u t  extreme deformation extends 
fo r  only 20 f e e t  in to  the limestone. Beyond 20 f e e t  the limestone i s  c ry s t a l l i ne  and 
s l i gh t l y  schis tose  i n  character. The ore zone is i n  the limestone. Lenticular pods of 



galena, which p robab ly  rep laced t h e  l imestone,  a r e  30 f ee t  from t h e  con tac t  (Cathcar t ,  
1922, p  211). 

Wimrnler (1926) g i ves  a d d i t i o n a l  in fo rmat ion  on t h e  Wheeler galena prospect .  On the 
eas t  bank o f  t he  r i v e r  t h e r e  a r e  severa l  smal l  p i t s  and a  25 f o o t  a d i t  t h a t  was 
d r i v e n  t o  i n t e r s e c t  t h e  m ine ra l i zed  con tac t .  A sma l l  k idney o f  ore,  8 t o  10 f e e t  
long,  6 f e e t  wide and 18 inches t h i c k  was removed from the  a d i t .  The k idney o f  o r e  
was made up o f  heavy l i m o n i t e ,  f i n e  g ranu la r  galena and p y r i t e  i n  a gangue o f  s i l i c e o u s  
1 imestone, quar tz  and c a l c i t e .  The o v e r l y i n g  s c h i s t  shows some p y r i t e .  

On t he  west bank o f  the  r i v e r  about 900 f e e t  nor thwest  of t h e  a d i t  t h e r e  i s  a c u t  about 
30 f e e t  long. A k idney o f  galena o re  was removed f rom i t. The o r e  was i n  l imestone 
about 30 f e e t  f rom a  s c h i s t  con tac t .  Wimmler (1926) a l s o  descr ibes a  k idney o f  o r e  
exposed i n  t h e  face  o f  t he  t rench.  The o r e  zone i s  about t h r e e  f e e t  wide. Greenstone 
i s  exposed nearby i n  the bank o f  t he  cu t .  About 50 f e e t  beyond the  face  a  20 f o o t  
sha f t  was sunk on the  p r o j e c t i o n  o f  t he  orebody b u t  i t  d i d  n o t  pene t ra te  t he  o v e r l y i n g  
s c h i s t .  

According t o  Wimrnler, p y r i t e ,  f i n e l y  c r y s t a l  l i n e  galena, and minor  s p h a l e r i  t e  a re  i n  
t h e  face o f  t h e  cu t .  Wimmler took a  sample across two f e e t  o f  what appeared t o  be 
t he  h i ghes t  grade ore.  An assay showed 0.30 ounces o f  g o l d  per  ton,  2.30 ounces o f  
s i l v e r  per  ton, and 2.95 percen t  lead. The owner of t h e  c la ims a t  t he  t ime o f  Wimmler's 
v i s j  t repo r ted  t h a t  a  sample he took assayed 22.87 percent  l ead  and 20.0 ounces o f  
s i l v e r  per  ton. Another sample by t h e  owner gave 14.2 percent  l ead  and 14.5 ounces o f  
s i  1  ver  per  ton. 

Both Wimmler (1926) and Cathcar t  (1922) express t he  op in i on  t h a t  t he  o r e  occurs i n  
smal l  d isconnected bunches and i t  i s  t oo  low grade t o  be of economic i n t e r e s t .  Very 
1  i t t l e  cou ld  be seen a t  the  prospect,  hence no a d d i t i o n a l  i n f o r m a t i o n  was learned. 

On a  low r i d g e  two m i l e s  southeast  o f  the  mouth o f  I r o n  Creek a t  t he  base o f  the  n o r t h  
end o f  the r i d g e  o f  massive l imestone,  galena i s  p resen t  ( f i g  2). Qua r t z  f l o a t  w i t h  
disseminated, f i n e l y  c r y s t a l 1  i n e  galena i s  sca t t e red  a long t he  r i d g e .  The source o f  
t h e  f l o a t  was n o t  found, b u t  f u r t h e r  p rospec t ing  a t  t h i s  l o c a l i t y  m igh t  be j u s t i f i e d .  

Copper Deposi ts  

Copper m i n e r a l i z a t i o n ,  mos t l y  ma lach i t e  and a z u r i t e ,  i s  widespread on t h e  eas t  and 
west s ides  o f  t he  r i d g e  o f  massive l imestone separa t ing  I r o n  Creek and S h e r r e t t  Creek. 
Ca thcar t  (1922) mentions t he  f o l l o w i n g  1  ocal  i t i e s  between Benson and Penny Creeks. 
Both o f  these  streams a re  t r i b u t a r y  t o  I r o n  Creek f rom the  eas t  ( f i g  2).  The l o c a l i -  
t i e s  i n c l u d e  the  Wheeler copper prospect  (No. 1, f i g  2 ) ,  t he  head o f  Benson Creek 
(No. 2, f i g  2 ) ,  t h e  head o f  S h e r r e t t  Creek (No. 3, f i g  2 ) ,  head o f  L e f t  Fork Creek 
(No. 4, f i g  2), and t h e  f o r k s  o f  L e f t  Fork Creek (No. 5, f i g  2 ) .  

Snow cover prevented s tudy ing  and sampling t h e  copper occurrences du r i ng  t h e  course 
of t h i s  study. Ca thca r t ' s  d e s c r i p t i o n s  i n d i c a t e  t h a t  copper i s  disseminated along 
con tac ts  between massive 1  imestone and s c h i s t .  Malachi te ,  a z u r i t e ,  1  imoni t e ,  and 
sparse p y r i t e  and c h a l c o p y r i t e  a re  i n  s i l i c i f i e d  1  imestone. S i  1  i c i f i e d  l imestone 
t h a t  does n o t  con ta in  copper i s  a l s o  common. The s i l i c i f i e d  zones a r e  l e n t i c u l a r  and 
a r e  conformable t o  t h e  bedding i n  the  l imestone. 

The o n l y  copper occurrence i n  t h e  area t h a t  has been explored by underground workings 
i s  t he  Wheeler prospect.  A summary o f  Ca thca r t ' s  d e s c r i p t i o n  f o l l o w s  (1922, p  214). 



The 'ospect i s  a t  t he  head of She r re t t  Creek on the  east  s i d e  o f  the  r i dge .  ' There 
are ~ ~ e v e r a l  smal l  p i t s ,  a  90-foot v e r t i c a l  sha f t ,  and a 200-foot a d i t .  The a d i t  was 
d r i v  dn t o  connect w i t h  t h e  bottom o f  the sha f t ,  bu t  t he  connection was never made. 
The 3 d i t  i s  i n  barren l imestone. 

The s h a f t  was sunk on an exposure o f  malachi te  t h a t  i s  e i g h t  f e e t  wide a t  the  sur- 
face. A t  25 f e e t ,  s c h i s t  was encountered i n  the  s h a f t ,  i t  i s  s ta ined w i t h  malachite.  
Thc s c h i s t  p e r s i s t s  f o r  60 f e e t ;  t he  l a s t  f i v e  f e e t  o f  t he  s h a f t  i s  i n  barren l ime- 
s  tgne. 

I n  an open c u t  lead ing  t o  t he  s h a f t  t he  l imestone i s  c l o s e l y  folded, marbleized, and 
schis tose a t  places. The l imestone i s  bleached along c e r t a i n  planes and has a banded 
appearance. A t  the contac t  t he  s c h i s t  i s  fo lded i n t o  t he  l imestone and i t  i s  s ta ined 
by malachite,  b u t  most o f  the  copper i s  i n  l imestone. 

Wimmler (1926) repo r t s  t h a t  the  o re  i n  the  s h a f t  i s  h igh  grade fo r  the f i r s t  30 feet ,  
where a f i v e  f o o t  bed o f  s c h i s t  was encountered. Below the  s c h i s t  i s  barren l imestone. 
Wimmler descr ibes the  o re  zone as a s i l i c e o u s  replacement o f  l imestone t h a t  i s  under- 
l a i n  by a t h i n  bed o f  s c h i s t .  The ore  zone conforms w i t h  t he  bedding th(7: s t r i k e s  
N18W and d ips 35 SW a t  the  sur face.  The hanging w a l l  o f  t h e  o re  zone i s  banded, marbl 
i zed  l imestone. Ma te r i a l  on the dump cons is ts  o f  s i l i c i f i e d  l imestone w i t h  seams o f  
1  imoni t e  and a l i t t l e  ma lach i te  two t o  t h ree  inches wide, quar tz  and a l i t t l e  chalcopy- 
r i t e  are a l s o  present.  

According t o  Wimmler (1926) i n  1917 o r  1918 a l o t  o f  sor ted  malachite-az u r i t e  o re  was 
shipped t o  the  smel ter  a t  Tacoma, Washington. The ore  was from above 20 f e e t  i n  the  
s h a f t  and i t  assayed as fo l l ows :  0.33 ounces o f  s i l v e r  per ton,  35.68 percent copper, 
7.60 percent i r o n ,  and 15.40 percent s i l i c a .  Another shipment from deeper i n  the shaf t ,  
most ly  from t h e  s c h i s t ,  y i e l d e d  1.82 ounces o f  go ld  per  ton,  5.16 ounces o f  s i l v e r  per  
ton,  and 17.18 percent copper. 

About 2500 f e e t  south o f  t he  s h a f t  a  d i f f e r e n t  type o f  m i n e r a l i z a t i o n  i s  present accord- 
i n g  t o  Wimmler (1926). A t  t h i s  l o c a l i t y  there  appears t o  be two p a r a l l e l  m inera l i zed  
zones i n  h igh l y - fo lded  l imestone. The zones s t r i k e  N15W t o  N20W and d i p  20 t o  30 SE. 
The ore zone i s  a replacement o f  l imestone by copper and s i l i c a  along a shear zone. The 
replacement conforms t o  the bedding bu t  i t  extends i r r e g u l a r l y  i n t o  t he  w a l l s  a t  places. 
The zones are th ree  t o  f i v e  f e e t  wide. Sampl i ng  done by Wimmler a t  a  p lace  where copper 
was p a r t i c u l a r l y  abundant gave the  f o l l o w i n g  r e s u l t s :  0.04 ounces o f  go ld  per ton, 0.20 
ounces o f  s i l v e r  per  ton,  and 1.75 percent copper. 

SUMMARY, ECONOMIC GEOLOGY 

1. S i l ve r -bea r ing  galena i s  associated w i t h  l imestone near s c h i s t  contacts.  Limestone 
t h a t  i s  l i k e l y  t o  be minera l i zed  w i t h  l e a d - s i l v e r  o re  i s  probably an interbedded 
member of t he  s c h i s t  and o l d e r  than the massive l imestone. 

2. One galena deposi t has been explored. The ore occurs as smal l  disconnected 1 enses. 

3. Galena occurs i n  f l o a t  a t  t he  n o r t h  end of the I r o n  Creek-Sherrett  Creek d i v i d e  i n  
sch i s t .  The ex ten t  o f  the  depos i t  i s  no t  known. 

4. The known copper deposi ts  i n  t he  massive 1 imestone are  1 e n t i c u l a r  and low grade. 
Of  s i g n i f i c a n c e  i s  the  f a c t  t h a t  a  shipment o f  o re  der ived  from s c h i s t  i n  a shaf t  
on t h e  Wheeler copper prospect c a r r i e d  h igh  go ld  values. Copper m i n e r a l i z a t i o n  i s  
commonly l o c a l i z e d  near s c h i s t  contacts,  b u t  known deposi ts  are o f  l i t t l e  i n t e r e s t  
f o r  t h e i r  copper content.  The presence o f  copper, however, may i n d i c a t e  good go ld  
values i n  t h e  associated s c h i s t .  



5. Schist-1 imestone contacts, whether mineralized with copper or not, probably 
contributed a significant amount of the gold in the Iron Creek placer deposits. 

G E O C H E M I S T R Y  

A total  of 49 stream sediment geochemical samples were taken from Iron Creek and i t s  
t r ibutar ies .  The.Dorne Creek-Telegram Creek portion of the Iron Creek region marks 
the south boundary of the area sampled ( f ig  2 ) .  The upper portions of some streams 
entering Iron Creek from the east  could not be sampled because the streams were frozen. 

SAMPLING A N D  ANALYTICAL METHODS 

Samples of fine material were taken from the active stream bed where possible. A t  
some places i t  was necessary to collect material from the bank because of high water. 
Samples were transported in plast ic  bags; they were tested in the f i e ld  by the di thi-  
zone method described by Hawkes (1963). The samples were then sent to the laboratory 
for  further analysis. Appendix I shows f i e ld  data,  the resul ts  of cold extractable 
metals t e s t s ,  and the results of laboratory analyses for copper, lead, and zinc. 

The samples were forwarded to the Division of Mines and Geology laboratory in College 
for  drying. The dried samples were then sent to  the U .  S. Geological Survey f ie ld  
geochemical laboratory in Anchorage for atomic absorption and 30-element semiquanti- 
ta t ive  emission spectrographic analysis. Data on analytical 1 imi t s  for the spectrograph 
are shown in Appendix 11. The results of a l l  laboratory analyses are shown in Appendices 
I11 A and 111 B. In the appendices sample f i e ld  numbers and sample map numbers are 
l is ted.  Each sample was assigned a map number for  plotting purposes, b u t  the corre- 
sponding f ie ld  number i s  indicated in case i t  should be necessary to  trace a sample 
back to the original f ie ld notes. Sample numbers used in the following discussions are 
the map numbers. 

Lawrence E.  Heiner, Mining Engineer, University of Alaska, wrote a program for the 
University' s IBM 360 computer t o  f a c i l i t a t e  data processing. The computer tabulated 
a l i s t  of samples and calculated s t a t i s t i c a l  measures of central tendency for each 
element detected. The mean value and the standard deviation were used t o  calculate 
a threshold and anomalous value for  each element. Threshold i s  taken as the mean plus 
two standard deviations; the anomalous value i s  taken as the mean plus three standard 
deviations. Averages and standard deviations are shown in Appendix 111 C .  

The method of calculating an anomaly discussed above i s  valid for  normally distributed 
data. The further the data depart from normalcy the less rel iable  i s  the calculated 
anomalous or threshold value. Frequency distribution histograms for gold, copper, lead, 
and zinc are presented in Appendix IV. 

DISCUSSION OF ANOMALOUS SAMPLES 

The following table shows the anomalous and threshold value calculated for  each element 
detected in the samples. 



Anomalous and threshold values of stream sediment samples, 
Iron Creek area ,  Solomon D-6 quadrangle, Alaska ( a l l  values 
in parts  per mil l ion ,  unless indicated otherwise; (1)  
indicates atomic absorption da t a ) .  

Threshold Anomalous Threshold Anomalous 
E 7 anent -- *- 

Value --- Value Element Value ---- .- Value- 

Gold ( 1 )  
Copper (1)  
Lead ( 1 )  
Zinc (1 )  
Copper 
Lead 
Zi nc 
Cobalt 
Chrotni urn 
Nickel 
Manganese 
Titanium (%)  
Iron ( % )  

Magnesium (%) 
Calcium (%) 
Bari u m  
Strontium 
Boron 
Beryl 1 i um 
Zi rconi um 
Lanthanum 
Niobium 
Scandi urn 
Yttrium 
Vanadi um 

When the concentration of an element i n  a sample is below the  threshold value the  con- 
centrat ion i s  i n  the  background range of values. A sample is possibly anomalous i f  
the concentration of an element i s  between the threshold value and the anomalous value. 
If the concentration of an element in a sample i s  above the anomalous value the sample 
i s  probably anomalous. All sample locations a r e  shown on f igure  2 and samples contain- 
ing possible and probable concentrations of elements a re  indicated. 

Sample No. 5 contains 120 parts  per mil l ion gold. All the other samples contain gold 
in the range of 0.01 t o  0.10 par ts  per mil l ion.  The value f o r  sample 5 was not includ- 
ed in the calculat ion t o  determine the threshold and anomalous values fo r  gold. 

Values f o r  copper, lead, and zinc were determined by atomic absorption methods and by 
spectrographic methods. Atomic absorption zinc is more r e l i ab l e  than spectrographic 
z inc ,  but f o r  lead the reverse is t rue .  The spectrograph value fo r  lead i s  the best 
one of the two. Samples t ha t  show anomalous concentrations of zinc as  determined by 
atomic absorption a re  indicated on f igure  2 ;  spectrographic zinc anomalies a re  not 
indicated. Samples anomalous in lead t ha t  a re  indicated on f igure  2 r e f l e c t  spectro- 
graph data,  atomic absorption values f o r  lead are  not shown. 

Copper values determined by atomic absorption and by emission spectrograph a r e  not i n  
close agreement. In general spectrograph values a r e  two t o  ten times higher than 
atomic absorption values, b u t  the var ia t ion f luctuates  over a broad range from l e s s  
than or equal thc atomic absorption value t o  150 times greater .  Although copper i s  
abundant in the rocks of the area i t  is not concentrated in stream sediments. Only 
two possibly anomalous samples a re  shown, one i s  from atomic absorption data the other 
is  from spectrographic data. 

Sample 17 is probably the most s ign i f i can t  sample taken i n  the Iron Creek area. The 
sample was collected near the head of a northern branch of Sherre t t  Creek. The loca- 
t ion is just below a f a u l t ,  the sample i s  anomalous in lead,  beryllium, zirconium, 
1 anthanum, and niobium. T h i s  associat ion of elements is indicat ive  of a1 kaline intru- 
s i ve  rocks. In the draw leading t o  the  sample s i t e ,  loose f l o a t  contains fragments of - 
porphyri t ic  rock t ha t  looks as i f  i t  were derived from an in t rus ive  dike. The local 



area and par t icular ly  the f a u l t  zone should be prospected fo r  lode deposits of 
beryllium and lead. 

Samples from near the  head of the main fork of Sherre t t  Creek contain anomalous 
amounts of gold and strontium. The stream heads a t  a limestone-schist contact and 
the samples may point to  a lode gold deposit.  Strontium i s  indicative of in t rus ive  
rocks, and i t  i s  l ikely  t ha t  an unexposed dike o r  other in t rus ive  is in the v ic in i ty .  

On the west s ide  of Iron Creek in the Rabbit Creek area,  copper, cobalt ,  and iron 
are  concentrated in the  stream sediments i n  anomalous amounts. These anomalies are  
probably related t o  the greenstone i n  the area and a r e  of doubtful significance.  

Sample 5 was collected about half way up  the f i r s t  t r ibu ta ry  to  Iron Creek above i t s  
mouth. The sample contains 120 parts  per million gold. The significance of t h i s  
sample in re la t ion to  bedrock i s  unknown. 

S U G G E S T I O N S  T O  P R O S P E C T O R S  

Reconnaissance geology and geochemistry in  the Iron Creek area brings out the follow- 
ing points: 

1. The head of Sherre t t  Creek, eas t  of Iron Creek, i s  the best par t  of the region 
f o r  prospecting. Geochemical anomalies indicate the  presence of in t rus ive  rocks 
and possible associated beryl 1 ium mineralization. Geologic observations indi- 
ca te  tha t  a f a u l t  crosses the head of Sherre t t  Creek. Lead and other metals may 
be concentrated in the f a u l t  zone. 

2. Known copper deposits disseminated i n  the massive limestone of the  area a re  not 
of economic significance.  However where copper i s  present a mineralized lime- 
stone-schist contact i s  indicated,  and even though the copper i s  uneconomic 
there i s  some evidence t ha t  the associated s c h i s t  may contain gold i n  economic 
quant i t ies .  

3 .  One lead-si lver deposit has been explored and shown to  consist  of small dis-  
connected lenses of galena and pyri te.  Galena occurs i n  the f l o a t  a t  the north 
end of the Iron Creek-Sherrett Creek divide. The potential of t h i s  occurrence 
i s  not known. 
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Appendix I 

Geochemical f i e l d  data ,  r e su l t s  of cold extractable  metals t e s t ,  
and comparison t o  laboratory analyses for  gold, copper, lead and 
zinc. 

Concentration ( ppm) (1 ) 
M ~ P  Sam~le  Field Stream Float 
No. - ~ b .  Gold Copper Lead Zinc Test (2)  Wid th  Bedrock(3) a t  sample s i t e ( 3 ,  4) 

2 1 .01 12 5 60 1 -2'  sh-50, qtz-50 

3 3 .01 2 5 15 74 1 20- 60 ' sh 1s-45, sh-45, qtz-5 

4 4 15 1 2-8' sand 

sand 

sand 

sand 

sand 

( 1 )  Gold, copper, lead,  and zinc analyses by U.S.G.S. Field Laboratory, Anchorage; values 
in parts  per million (atomic absorption value fo r  gold, copper, zinc;  spectrographic 
value f o r  lead).  - 150" - Anomalous value, - 135 - Threshold value. 

( 2 )  Field t e s t  measured in m i l l i l i t e r s  of di thizone,  cold extractable metals t e s t  
(Hawkes , 1963). 

( 3 )  gr-grani t e ,  gs-greenstone, 1s-1 imestone, qtz-quartz , sh-schist  , s l - s l a t e .  

( 4 )  Percent of rock types a t  each sample s i t e  shown in f igures  a f t e r  the symbol. 



Concentration (ppm) (1 )  

Gold Copper Lead Zinc 

.08 5 10 0 

.02 16 15 

.02 23 15 

.01 19 10 62 

.02 2 1 15 46 

.02 16 10 

.01 26 2 0 

.01 14 15 38 

.O1 5 10 25 

.02 19 5 

.01 2 1 15 

.O1 23 10 

.O1 - 3 6 10 

.O1 28 20 

.02 2 0 

.01 3 3 2 0 

Map 
No. - 

Sample 
No. 

Field 
Tes t  ( 2 )  

S t  ream 
Width Ejedrock(3) 

F loa t  
a t  sample s i t e ( 3 ,  4 )  

sand 

sh-100 

Lost data  

.02 28 20 100 

.02 15 50 36 

.01 22 5 42 

.01 20 5 

.08 2 0 5 



Map 
No. - 

Sample 
No. 

Concentrat ion (ppm) ( 1 )  

Gold Copper Lead Z inc  - 
.01 29 5 

20 

.01 26 

.06 2 8 2 0 

2 0 

.01 15 5 

F i e l d  Stream F l o a t  
Tes t (2 )  Width Bedrock(3) a t  sample s i  te (3 ,  4) 
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Appendix I l l  A 
Atomic Absorpt ion and Semi-quant i ta t ive  Emission Spectrograph A n a l y t i c a l  Data, Stream Sediment 
Samples, I r o n  Creek Area, Solanon D-6 Quadrangle, Alaska ( A l l  va lues i n  p a r t s  pe r  m i l l i o n  
unless i nd i ca ted  o therwise,  ( 1 )  i nd i ca tes  A t m i c  Absorpt ion da ta ) .  



~ N ~ O N N N W N N W W W W N W W W ~ W W + ~ N N N ~ ~ W ~ C W ~ ~ C N N N U ~ N W ~ ~ ~ ~ W N N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J O ~ O ~ O ~ O ~ ~ O O O O O O O O ~ O O V I ~ O O O ~ ~ O O ~ O O ~ O O ~ O ~ ~ O O ~ ~ ~ ~ ~ ~  Magnesium (%) 
0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

I n n  ;a P 
m m c r  
r Xln D? 
--5w 
- m  rt 
v w 

d. r 0 
d. 3 
a Vl 

Et2g 
E 9 "  
.-to VI 

r rr.-  
z a 9  

C " ' 0 4. ' " W I  I 

Boron 

a m m  X 
w h-* 
6"s = - . - ( A  - 

D U - m  - n  W 
rt < -i 

N 0 ...I a 

c 7 m w  
VI -0 5 
d 

3 3= 

W N  
N 

~ e r  ~ Y N ~ ~ ~ ~ ~ N ~ W N N W W ~ - N W W C N W N N W L ~ W N N ~ ~ ) N W W ~ W N N N ~ ~ ~  %G' 
0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 0  

* ,-i 
Lanthanum m d. 

0 ~ 0 o ~ ~ ~ 0 n 0 n o o 0 0 0 0 o ~ o 0 0 o n o 0 0 ~ 3 n n 0 0 ~ 0 o ~ ) o o o o 0 ~ ~ o o ~ ~ o ~  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

n x 2 
-7 

3 z 
C. C C -. rt 

d w 
d" 4. 

0 in Y r t  

c m 
2 %  

N , -C+NC C N C C  
ln Vl 

Scandium ur m  
n 

d. A. 

3 3 a m  
d. 3 n rt 

r r N  U i W N W ~ W W W W W W W N W e W V I N N N N C N W W W C L I l N r C W W u ) W W W ~ N W ~ V I ~ W  rt Vl 
0 w o o o o ~ o o o o o o o o o o o w o 0 0 0 0 o w 0 0 0 0 0 0 o ~ 1 ~ 1 0 0 0 0 0 o ~ o o ~ 1 o ~ 1 o  Yt t r i um m  w a 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
00u000000000000000000000000000000000000000000000 
0 0 0  c ~ O O O O O O O O O O O O o o O 0 o O o O O O O O O O O O O O O o O o o ~ o o o o o o o  

S 
E 

V I N V I . ~ W ~ N W ~ + ! ~ V ~ ~ N J I W ~ ~ J ~ ~ W W ~ V ~ W W N W ~  r - U W W W Y N r N W N W W N  

0 0 0 ~ )  . . . . . . . . . . . . . . . l . . . . . . . . . . . . . . . . . . . . . . m a . ~ a a . s a .  ~ ~ ~ 0 0 0 0 0 n 0 o ~ 0 0 o o O o o o G n o o o o o o o o o o o o o o o o o o o o o o o  bandd~um 
O P D L  ~ ~ n 0 n ~ n ~ 0 0 0 r c ~ n 0 o o n n o o ~ 1 ~ ~ ~ ~ n r ) 0 0 ~ ~ ~ ~ ~ o 0 o o o ~ o a o o o  
C I - C  ~ ; ~ ~ : O ~ ~ O O O O O O D O O O O O . ~ O O O O O O O O O O O O O O O O ~ ) O O O O O O O O O  



Appendi x I I I - C  

Averages and s tandard dev ia t i ons  o f  r e s u l t s  o f  analyses 
stream sediment samples, I r o n  Creek area, Solomon D-6 
quadrangle, Alaska (Values i n  p a r t s  p e r  m i l l i o n  un less 
i n d i c a t e d  otherwise;  ( 1  ) i n d i c a t e s  atomic abso rp t i on  
da ta ) .  

Standard Standard 
Element Average Dev ia t i on  Element Average Dev ia t i on  

Gold ( 1 )  2.75 18.09* Magnesium ( % )  2.10 0.69 

Copper (1 )  19.00 7.75 Calcium (%)  4.63 5.23 

Lead (1 )  12.88 4.05 Barium 1052.55 556.19 

Z inc  (1 )  52.42 20.53 S t r o n t i  um 189.67 262.87 

Copper 73.11 48.80 Boron 185.53 132.76 

Lead 1 5.32 15.16 Bery l  1 i um 1.09 1.07 

Z i n c  110.00 30.51 Z i  r c o n i  urn 324.89 151.41 

Coba l t  20.30 13.84 Lanthanum 27.66 27.28 

Chromi um 119.79 51.56 Niobium 7.23 4.52 

N i cke l  101.17 45.96 Scandi um 16.49 8.20 

Manganese 1814.89 1060.35 Y t t r i u m  26.17 9.90 

T i t an ium (%) 0.99 1.12 Vanadi um 288.30 149.41 

I r o n  (%) 10.23 4.82 

* Sample 5, t h a t  con ta ins  120 p a r t s  pe r  m i l l i o n  go ld ,  was inc luded  when t he  
average and s tandard d e v i a t i o n  were ca lcu la ted .  Thus t he  values a re  much 
h igher  than  would norma l l y  be expected. 
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Appendix I V  
FREQUENCY DlSTR I B U T l  ON HISTOGRAMS 

FOR GOLD, COPPER, L E A D  & ZINC S T R E A M  SEDIMENT SAMPLES 
IRON CREEK A R E A ,  SOLOMON 0-6 QUADRANGLE, A L A S K A  




