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A GEOCHEbIICAL IIWESTIGATION I N  T I E  RICHARDSON APZA, 
B I G  DELTA QUADRANGLE, ALASI'A 

By: R.H. Saunders 

INTRODUCTION 

A geochemical i n v e s t i g a t i o n  of t h e  Richardson a rea  was made 
during August 10 through 20, 1964, by PJillow M. Burand and 
Robert H. Saunders. Samples of sediment were c o l l e c t e d  from sand, 
s i l t ,  and gravel  i n  stream beds. The samples were t e s t e d  i n  t h e  f i e l d  
f o r  cold-extractable  heavy metal and were analyzed i n  the  labora tory  
f o r  t r a c e  amounts of copper, lead,  z inc,  and molybdenum. Specimens 
of  the  types of roclc p resen t  were c o l l e c t e d ,  and d i s t r i b u t i o n  of the 
d i f f e r e n t  types i n  outcrops  and f l o a t  was noted. Gravel i n  bars  i n  
some of the  streams was panned, and heavy minera ls  i n  the  panned 
concentrate  were i d e n t i f i e d .  

AND ACCESSIBILITY 

The Richardson a r e a  i s  i n  I n t e r i o r  Alaska on t h e  north s i d e  of  
t h e  Tanana River v a l l e y .  I t  i s  i n  the  sou'chcentral p a r t  of the  B i g  
Del ta  (B-5) quadrangle. The a rea  comprises the watersheds of four  
southerly-flowing streams. 'Pwo of these ,  Tenderfoot and Banner Creeks, 
flow d i r e c t l y  i n t o  Tanana River. The o t h e r  two, Rosa and Keystone 
Creelcs, flow in-to Shaiv Creelc, which empties i n t o  Tanana River near t h e  
southeas t  corner of the  area .  The country t o  t h e  nor th  and west of 
t h e  Richardson a r e a  i s  drained by streams t h a t  a r e  t r i b u t a r y  t o  ~ a l c h a  
River,  which empties i n t o  Tanana River 30 mi les  t o  the  west. 

The Tanana River along the  south boundary of t h e  Richardson 
a rea  i s  a t  about 850 f e e t  a l t i t u d e .  Ridges and h i l l t o p s  i n  the 
northern p a r t  of t h e  a r e a  r i s e  t o  near ly  3000 f e e t ;  t imberl ine i s  a t  
about 2800 f e e t .  Most of t h e  a rea  i s  h e a v i l y  timbered, and rock outcrops  
a r e  sparse.  

The Richardson Highway crosses  the  southern p a r t  of the area.  
The d is tance  by road t o  Fairbanks i s  70 mi les  and t o  Valdez 290 m i l e s .  
A t r a i l  from t h e  highway goes up the  v a l l e y  of Banner Creek t o  t h e  
mouth of Ninlcley Gulch and to Democrat Creel<. This  t r a i l  is  passable  
f o r  four-wheel-drive v e h i c l e s  during dry weather;  i t  i.s seldom, i f  
ever ,  passable  f o r  ord inary  automobiles. Another t r a i l  from the  
highway clinlbs t h e  r i d g e  west of upper Tenderfoot Creel; and goes t o  
t h e  head of Hinltley Gulch. Numerous o the r  t r a i l s  have been made 



throughout the  area by t racked veh ic les .  

Tlie Richardson a r e a  has been included i n  a land s e l e c t i o n  made 
by t h e  S t a t e  under t h e  p rov i s ions  of the  A1asl:a Statehood B i l l .  
Approval of the s e l e c t i o n  has  no t  been given by t h e  Federa l  Government 
a t  the time of t h i s  wr i t ing .  Llineral en t ry  on S t a t e  l ands  may be made 
under provis ions of t h e  S t a t e  Plining Rights Regulations,  copies  of 
which may be obtained from o f f i c e s  of the  S t a t e  Divis ion  of Lands o r  
t h e  S t a t e  Division of Mines and Minerals. 

HISTORY 

Gold was discovered on Tenderfoot Creelc i n  1905 and on Banner 
Creelc soon a f t e r .  On Eanner Creelc the  gold was recovered i n  open- 
p i t  mines, bu t  on Tenderfoot Creelc g rea te r  depth t o  bedrock (180 f e e t  
on the lower p a r t  of t h e  creek)  precluded open-pit mining. There, 
s h a f t s  were sunlt t o  bedrock, and t h e  gold was recovered i n  underground 
mines ca l l ed  d r i f t  mines. Most of t h e  d r i f t  mines operated the  year 
around; gold-bearing g r a v e l  was p i l e d  i n  "winter dumps" a f t e r  the  f a l l  
freeze-up t o  be s l u i c e d  during t h e  spr ing break-up, One hundred and 
twenty men were employed on Tenderfoot Creelc during 1908. 

Mining began t o  d e c l i n e  i n  t h e  a rea  i n  1909, and it appeared 
t h a t  t h e  productive creeks  were nea r ly  worlted o u t ,  b u t  t h e  discovery 
of gold i n  bench ground on Tenderfoot Creek i n  1910 l e d  t o  renewed 
a c t i v i t y .  Seven mines were i n  opera t ion  on Tenderfoot Creelc i n  1916. 
Mininq ceased during t h e  l a s t  p a r t  of the  f i r s t  World War, and, although - 
some of t h e  mines reopened a f t e r  the  war, mining a c t i v i t y  never reached 
i t s  prewar proport ions.  A lode-gold depos i t  on Democrat Creek was 
explored i n  1921; no product ion from the lode was repor ted ,  although 
a m i l l  was b u i l t  on t h e  property.  By t h e  end of 1930, t h e  Richardson 
a r e a  had produced $1,329,300 i n  gold (ak $20.67 per ounce),  mostly 
from Tenderfoot Creek, A few mines i n  i;he a rea  operated i n t e r m i t t e n t l y  
u n t i l  t h e  second World War; s i n c e  t h a t  t.tar t h e r e  has  been l i t t l e  
mininq a c t i v i t y .  A small-scale  operat ion w a s  begun on Hinlcley Gubch 
i n  1350, bu t  it continued f o r  only one season. Current ly  the re  are 
no producing mines, b u t  a l i t t l e  prospecting i s  done i n  the area  each 
year .  

GEOLOGY 

Most of the  Richardson a r e a  is  so heavi ly  covered by s o i l  and 
vegeta t ion  t h a t  d e t a i l e d  geologica l  mapping i s  no t  poss ib le .  The 



geology of t h e  a rea  has been descr ibed  i n  a general  way i n  U.S.  
Geoloqical S u p ~ c y  B u l l c t i n  525, A GEOLOGICIZG RRCOONAISSf%TCE O F  THE 

J - 
FAIREIUJICS QUADPdUTGU, mSI'IZ, by L.11. Pr indle ,  1913: and i n  U.S. 
Geological  Survcy E u l l e t i n  872 , TI33 YUIZON-TANAHA m G I O N ,  ALASIQI, by 
JOB, i i e r t i e ,  Jr., 1337. 

isIost of t h e  rocl: specimens t h a t  vrere col lec ted  during t h i s  
i n v e s t i g a t i o n  came from ou.tcsops : t h e  e:rceptions were specimens of 
g r a n i t c ,  which although found a s  f l o a t  i n  tvro loca t ions ,  were n o t  
found, i n  p lace .  The rocl: types  were i d e n t i f i e d  by Gordon I-Ierreid and 
rb-thur IV. Rose, mining g e o l o g i s t s  fox t h e  Division of Elines and 
I l inera ls ,  P l a t e  I i s  a map of tile geology a s  indica ted  by t h e  out- 
croFs and f l o a t .  

The a r c a  I s e t ~ ~ c e n  ICeystone and Rosa Crcc1:s has  been a catchment 
b a s i n  f o r  sand and s i l ' c  c a r r i e d  n o r t l ~ v ~ a r d  by wind from bars along 
Tanana Rivcr,  Thc r e s u l t i n g  sand dunes a r e  not  heav i ly  covered 
wi th  g rasses ,  bn1s11, and timber. Stream drainage i s  no t  w e l l  developed: 
lob7 p l a c e s  between the  dunes a r e  s v ? q y  and a re  covered by vegeta t ion  
c o n s i s t i n g  mos-tly of sedge tussoclcs and occasional  small  spruce t r e e s ,  
I n  p l a c c s  ICeystonc and Rosa Creelcs a re  i nc i sed  a s  much a s  20 f e e t  
i n  sand cmd s i l t .  Sediment l a r g e r  tllm sand g ra ins  i s  r a r e  i n  these  
t v 7 0  streams. Some land i n  t h e  scmd dune a rca  has  been hornestcaded 
and c u l t i v a t e d .  

Sand and s i l t  a l s o  cover most of t h e  Tenderfoot Creeli drainage; 
t h e  upper 35 -Lo 80 feet of alluvium i n  tihe Tenderfoot Creel: v a l l e y  
i s  repor ted  -to be s i l t  and humus, Roclc outcrops and coarse  f l o a t  
are r a r e .  D r i f t  mine t a i l i n g  p i l e s  provide specimens of the  rocl: 
t m e s  t h a t  nd;e up t h e  coarse p a r t  of the a l l u v i m ,  

I n  t h e  Bailncr Crcek drainage,  roc!: ou.tcrops a re  sonet~hat  nore 
numerous, 1 ~ 1 t  brush i u ~ d  timber cover n o s t  of Lhc a rea  as they clo 
i n  t h e  e a s t e r n  pat. ' ~ l l c  cover of  : v i l l d - ~ ~ ~ o ~ m  mate r i a l  i s  th inner  
and i n  p l a c c s  i n  abscnt;  'uoulders and coarse gravcl  a r e  aabundan.t i n  
t h e  strecam beds. 

The  quar.tz-biotite-feldspar g n e i s s  ( p l a t e  11) i s  a p a r t  02 
t h e  Birch Cree l :  s c h i s t  forr,~a"Lion, ~Al ic !~  has  been assigned t o  a l e  
pre-C3irSrian age. Tile q u u - t z i t e  found west of Bvnner Creeli. probably 
i s  a l s o  a p a r t  of t h e  Birch Creelc s c l l i s t  fornat ion.  The b i o t i t c -  
muscovite g r a n i t e ,  w11ich was found as f l o a t  i n  tv?o p l a c e s  i n  . U I ~  
Rosa Crccl: c l r~ inagc ,  i s  probably yotlmger tllaiz the Bircll Cree:; form- 
a t i o n ,  a l t l~ough it could reprcscn.i; an ~ulshcarcd p a r t  of .the gneiss .  
Tilc pyro::cne l lornfcls  probably v~as Cormcd by contact  nctx~orphism 
and r m y  12c near the contac.l; of an i n t r u s i o n .  Tile rh l ro l i tc  porphyry 
i n  'dlc 2anncr Creel: drainage i s  youilgcr 'dlan -5le gnc i s s  ,and may be of 
T e r t i a r y  age - 



Tl~e  crcelcs i n  t h e  area on vyhich p l a c e r  gold has 'been mined are: 
Tenderfoot Creel:, Democrat Creel:, I-1inl:ley Gulch, the  lower p a r t  o f  
Planncr Creel;, ,and t h e  10~7er p a r t  of Guc1:eye Creel;. 

P lace r  mining on Banner Crcelc cmd i t s  t r i b u t a r i e s  h a s  been 
confined t o  t h e  a r e a  i n  r~h ich  t h e  beclroclc i s  r h y o l i t e  porphyry; 
i n  o t h e r  p l a c e s  t h e r e  a - e  prospect  h o l e s  and t e s t  p i t s  b u t  no mined 
cuts .  The d e p o s i t s  on Democrat Creelc and Hinlcley Gulch w e r e ,  a t  
least i n  part, r e s i d u a l  p lace r s ,  t h e  gold having been derived from 
t he  r l ~ y o l i t e .  Lighter  and l e s s  r e s i s t a n t  minerals  i n  t h e  r h y o l i t e  
have been removed by weathering and eros ion;  the  gold has  been l e f t  
behind and h a s  n o t  been moved f a r  l a t e r a l l y  from i ts  o r i g i n a l  l o c a t i o n  
i n  t h e  rocl;. A l l  t h e  gold may have been disseminated through the 
r h y o l i t e ,  o r  some may have been i n  more l o c a l i z e d  types of  depos i t s .  
A specimen of t h e  r h y o l i t e  s e l e c t e d  a t  random from Democrat Creek 
was assayed f o r  gold and s i l v e r ;  it was found t o  contain a t r a c e  
of gold and 0.24 ounces of s i l v e r  p e r  ton. 110 r h y o l i t e  was found 
on Tenderfoot Creelc, The p l a c e r s  on t h a t  creelc probably were 
formed by t h e  e ros ion  of gold-bearing ve ins  o r  v e i n l e t s  i n  the 
Birch Creelc formation. 

The f i n e n e s s  of the- gold mined i n  the Richardson a rea  h a s  
ranged from 639;i t o  785 - some of t h e  lowest  reported from t h e  
Yulcon-Tanana Region. The unusually low f ineness  i n d i c a t e s  t h a t  
base-metal minera l i za t ion  accompanied gold minera l iza t ion  i n  t h e  
area,  Gold-bearing galena f l o a t  Toas found on Tend.erfoot Creelc i n  
the  course of d r i f t  mining, Galena, s c h e e l i t e ,  tourmaline, and 
c a s s i t e r i t e  ( ? )  have been found i n  p l a c e r  concentrate  from Buckeye 
Creelc 1/# and c a s s i t e r i t e  has  a l s o  been i d e n t i f i e d  i n  concent ra te  
from I-Iinlcley Gulch. 

S ix ty-s ix  samples of stream sediments were taken during this 
i nves t iga t ion .  They were t e s t e d  i n  the f i e l d  f o r  cold-extractable  
heavy meta ls  fol lowing the  procedure given i n  Universi ty  of  Alaska 
Mining Extension B u l l e t i n  No. 2,  ELEDIENTARY GEOCHEMICAL PROSPECTING 
METHODS, by Leo Mark Anthony. Locations where  the samples were taken 
are shown on P l a t e  I and P l a t e  111, and t h e  r e s u l t s  of the f i e l d  tests 
a r e  l i s t e d  i n  Table I. Tne samples were analyzed i n  the  l abora to ry  
f o r  t r a c e  amounts of copper, lead ,  z inc ,  and molybdenum. Resul t s  
of t h e  analyses  a r e  sl~own i n  Table T and on P l a t e  I, 

A graphic  comparison of l abora to ry  t e s t s  and f i e l d  t e s t s  i s  
shown i n  Figure 2. I n  .each sample i n  which t h e  f i e l d  t e s t  ind ica ted  



a high metal content ,  t h i s  was l a t e r  confirmed by t h e  laboratory 
ana lys i s ;  however, t h e r e  were severa l  samples which were found by 
labora tory  a n a l y s i s  t o  contain anomalous amounts of metal t h a t  w e r e  
n o t  detected i n  t h e  f i e l d  t e s t .  This can be a t t r i b u t e d ,  of course, 
t o  the  f a c t  t h a t  t h e  f i e l d  t e s t  d e t e c t s  only t h e  metal t h a t  can be 
ex t rac ted  i n  a co ld  water  solut ion.  

PANNING TESTS 

In  most of t h e  streams, panning f a i l e d  t o  recover any heavy 
concentrates ,  I n  t h r e e  p laces  where heavy concent ra tes  were 
recovered, the minera ls  i n  the  concent ra tes  were i d e n t i f i e d  a s  shown 
i n  Table TI. Panned samples were talcen from t h e  same loca t ions  as 
stream sediment samples with the same numbers, 

PROSPECTING 

Samples from f i v e  t r i b u t a r i e s  t o  t h e  nor th  f o r k  of Banner Creek 
contained l ead  and copper o r  zinc,  o r  both,  i n  amounts higher than 
t11e background f o r  the area.  The anomaly ind ica ted  by those samples 
(126, 128, 130, 132, and 132) appears t o  warrant  f u r t h e r  inves t iga t ion .  
The anomalous a r e a  probably could be de l inea ted  f u r t h e r  by sampling 
the sediments i n  streams to the north and northwest of the north 
forlc. Another anomaly i s  indica ted  by sample 95, which was taken 
from the  d ry  bed of an i n t e r m i t t e n t  t r i b u t a r y ,  and samples 93  and 92, 
which apparent ly show t h e  downstream extens ion  of t h e  anomaly from 
the t r ibu ta ry .  

_3/ U.S. Geological Survey Circular  331, RECONNAISSANCE FOR RADIO- 
ACTIVE DEPOSITS I N  EXTEPJI INTERIOR f i I a ,  1946, by Helmuth VJedow, Jr . , 
POL.  Icilleen and others ,pg .  13. 



Analyses of Stream Sediment Samples 

Sample Parts per fiUUion F ie ld  Test 
l , bbe r  Cu Fb Zn Mo fils. Dye Bedrock Float  

90 45 5 50 3 9 None Silt 

91 10 10 3 5 2 2 None Sand and silt 

9 3 15 20 110 2 1 None Sand and s i l t  

9 4 5 10 50 3 1 None S i l t  

9 5 35 15 7 5 2 12 Iron e S i l t  

96 10 10 40 3 2 None Sand and s i l t  

97 15 10 50 3 2 None S i l t  

99 15 10 4.0 3 1 None Sand and s i l t  

100 15 10 45 3 2 None Sand and s i l t  
f 

40 101 10 5 3 1 lone S i l t  

102 1 5  10 4 0  3 1 None Sand and s i l t  

103 10 10 4 0  3 1 None Sand and s i l t  

104 X )  10 60 2 2 None Light-colored igneous; 
qtz.  1$ 

105 10 10 45 2 1 None Light-colored igneous; 
q t z .  1% 

106 1 5  10 60 2 2 None Light-colored igneuuo 

1 None Light-colored igneous 

108 10 10 45 3 1 None Gneiss 5@, It. igneous 
4574, qtz. 55 

109 X) 10 50 3 1 None Gneiss 50$. It. imeaus 
5@ 

111 20 10 5 5 3 6 None Sand and s i l t  

112 20 10 60 2 2 None SSlt 



TABU3 I (continued) 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Gneiss 

None 

None 

None 

None 

None 

None 

None 

S i l t  

S i l t  

Gneiss 

Sand and s i l t  

Sand and s i l t  

Sand and s i l t  

Sand and s i l t  

S i l t  

S i l t  

S i l t  

Gneiss 49, rhyol i t .  
4% qtz.  2$ 

Rhyoli te  6@, meis. 
39, q t z *  1% 

Sand and S i l t  

Gneiss 

Gneiss 5#, It.- 
colored igneous 5% 

Gneiss TO$, 1t.- 
colored igneous 5@ 

Sand and s i l t  

Gneiss 

Sand and silt 

S i l t  

S i l t  



TABLE I (continued) 

IJorle Gneiss 

None Silt 

None Silt 

None ~ h y o l i t e  50$, gneiss 
5 6  

None Rhyolite 

None Rhyolite 50 $, gneiss 
M, dark-colored ignecn 
mf, 

None Rhyolite 80"P, gneiss 
19% qtz* 1% 

None Gneiss 

None S i l t  

None S i l t  

None Smd and silt 

None S i l t  

Gneiss Gneiss, qtz. - 1$ 
None Sand 

Rhyolite Rhyolite, qtz. -1% 

None S i l t  



TABU I (continued) 

None 

None 

None 

None 

None 

None 

None 

Sand and silt 

S i l t  

Sand and silt 

Gneiss 

Gneiss 

Gneiss 

Gneies 



TABLE I1 

bClnerals i n  Panned Concentrates 

Sample 108 - Magnetite, hematite, i lmenite, zircon, tourmaline 

Sanrple 109 - Magnetite, i h e n i t e ,  zircon, schee l i t e  (one piece) .  

Sample 142 - Magnetite, hematite, i lmenite,  zircon, tourmaline, scheel i te .  



Copper 

METAL CON77Z'NT- PARTS PER M I L L I O N  

FIG. 



M L  3. O F  SOL N. U S E D  /iV F/ELD TEST 

I I 
L A8 TESTS - PAR= PE@ M / L L / U N  

I Copper p/us Lead p/us Z/hc 




