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GEOLOGY OF THE BLUFF AREA, SOLOMON 

QUADRANGLE, SEWARD PENINSULA, ALASKA 

By G ,  Herreid 

INTRODUCTION 

The mining camp of Bluff is on the  south coas t  of t h e  Seward Peninsula,  
50 miles  e a s t  of Nome. The p resen t  i n v e s t i g a t i o n  was prompted mainly by 
t h e  desc r ip t ion  i n  U , S .  Geological Survey B u l l e t i n  722  of mineralized s c h i s t  
bands i n  t h e  area.  I t  seemed poss ib le  t o  t h e  w r i t e r  t h a t  these  might be 
r i c h  enough i n  gold t o  mine with a modern open p i t  operat ion.  F ie ld  work 
was done from June 19 t o  J u l y  5, 1964 by the  author ,  capably a s s i s t e d  by 
Michael Mitchel l .  The work was much f a c i l i t a t e d  by t h e  generous h o s p i t a l i t y  
of  M r .  and Mrs. Milton Morgan, John Novak, and Wayne Chambers, prospectors  
and miners a t  Bluf f ,  Thanks a r e  due a l s o  t o  Gene Farland f o r  f l y i n g  mail 
and suppl ies ,  and t o  o the r  Bluff miners f o r  t h e i r  assistance. 

GEOLOGY 

Much of t h e  northwestern p a r t  of t h e  Seward Peninsula i s  underlain by 
lower Paleozoic and poss lb ly  o lde r  limestone and s l a t e .  These rocks a r e  
flanked on t h e  southeas t  by marble and s c h i s t  which, because of s imi la r  
l i t h o l o g y  before  metamorphism, a r e  genera l ly  considered t o  be of about t h e  
same age. These metamorphic rocks under l i e  most of t h e  Seward Peninsula.  
Far ther  e a s t ,  Cretaceous graywacke of the  Koyukuk geosyncline l a p s  onto 
t h i s  metamorphic t e r r a i n  and has  been deformed along with the  underlying 
metamorphics i n  a b e l t  of north-trending f o l d s .  A t  Bluff the folds t rend  
north a l so ,  although they may be much o l d e r ,  and the bedrock i s  s c h i s t  and 
marble. The gold lodes and p l a c e r s  i n  t h e  Bluff a rea  a r e  loca ted  near a 
marble-schist  con tac t  zone, 

Between Eldorado Creek and Koyana Creek a l a r g e  recumbent fo ld  i s  
p resen t ,  here  c a l l e d  the  Bluff a n t i c l i n e ,  which i s  overturned t o  t h e  e a s t  
and plunges north a t  approximately 1 8 O .  Eas t  and west of t h i s  c e n t r a l  a r e a  
t h e  schist-marble contac t  i s  only s l i g h t l y  undulatory and t h e  s c h i s t  over- 
l i e s  the  marble. Interbedding of marble and s c h i s t  a t  t h e  con tac t  a t  
Koyana Creek i n d i c a t e s  t h a t  these  rocks are i n  depos i t iona l  con tac t  with 
one another ,  The s c h i s t  is  probably younger than t h e  marb1.e. 



I n  general ,  the  highlands and c o a s t a l  b l u f f s  a r e  underlain ky narbl2 
which supports  l i t t l e  o r  no vegetat ion,  and the  lowlands are irnaderLal2 by 
s c h i s t  which i s  tundra-covered and has  l i t t l e  o r  no outcrop. Ho-d~eve-r, l ri 
some low-lying covered areas ,  f o r  example along the  west s i d e  of Danie l s  
Creek and i n  Upper Basin Creek, s c a t t e r e d  marble f l o a t  and occasional  oat- 
crops i n d i c a t e  marble bedrock, In  these  a reas  t h e  marble-schist  cor :zxt  has  
no sur face  expression. 

The marble, which crops o u t  along much of t h e  coas t ,  dips nar t , i .~a rd  
under t h e  s c h i s t .  Inland it i s  only exposed i n  a reas  where for3i:rf am3 

f a u l t i n g  b r ing  it t o  t h e  surface.  The regional  geologic maps of the U,S, 
Geological Survey and a i r  photo and v i s u a l  observa t ions  by t h ~  aurho, 
i n d i c a t e  t h a t  t h e  country surrounding the  map a rea  f o r  severa l  mi reti i s  
almost e n t i r e l y  underlain by s c h i s t ,  It i s  probably of gene t i c  s i g n i f i c a n c e  
t h a t  the  gold-producing creeks d r a i n  a l l u v i a l  bas ins  underlain b y  born 
marble and s c h i s t ,  

Lithology 

I n  general  the  s c h i s t  i s  composed of l e n t i c u l a r  l a y e r s  of q7Jartz up 
t o  2 mm t h i ck ,  sheathed by f o l i a t e d  greenish gray muscov i t e -ch lo r~ te  , a y ~ r s .  
These micaceous l a y e r s  a r e  inva r i ab ly  crenulated,  genera l iy  i n  a t - ~ d e  
i r r e g u l a r  manner, b u t  where quar t z  l a y e r s  a r e  t h i n  o r  lack in^, t h e  zock 
becomes more p h y l l i t i c  and t h e  c renu la t ions  a r e  r egu la r  on a f i n e  o c a i e ,  
h%ere c h l o r i t e  predominates, the  s c h i s t  is s o f t  and darlc greenish-gray 
Limy s c h i s t  i s  p resen t  near t h c  marble con tac t s  j u s t  west of Koyar,~ Creek, 
One specimen of s c h i s t  i n  t h i s  a rea  conta ins  about 1C% z o i s i t ~ ,  

I n  t h e  p lace r  c u t s  on Daniels Creek, subangular boulders  w z a t r i ~ r e i  to  
a moderate yellowish brown a r e  f a i r l y  common, These range from sc>as t ,  
predominantly composea of quar t z  separated by micaceous laye-s, t o  sllgl-.tlks 
f o i i a t e d  q u a r t z i t e  with f i n e  s c a t t e r e d  white mica on f o l i a t i o n  s u r f a c ~ s ,  
This  rock l i e s  between mica s c h i s t  and black marble on D a i e l s  Creek abo~it  
830 f e e t  below t h e  old m i l l ,  and between mica s c h i s t  and l i g h t  gray marble 
on t he  e a s t  edge of the  Eskimo Lode a t  t h e  upper edge of  t h e  bluff aJo.?g 

. < t h e  coas t .  I n  t h i n  sec t ion  a p iece  of sch i s tose  q u a r t z i t e  fron r;,.;~ers 
Creek i s  seen t o  c o n s i s t  of about 5% aligned s e r i c i t e  f l a k e s  asd 95% *qua-c 
t o  s l i g h t l y  elongated quar t z  g r a i n s  ( t o  0.4 mrn long)  with sut-~rec? borders, 
The rock apparent ly o r ig ina ted  e i t h e r  a s  a s l i g h t l y  impure sands tor,^ or  aa 
a quartzose replacement before  o r  during metamorphism. Smith (1913, p, 58 1 
a t t r i b u t e s  quar t z  rock found a t  t h e  marble-schist  con tac t s  t o  r e p l  w.-.sner,t 
of t h e  marble, H e  mentions gradat ions  from pure marble t o  pure qunr t -~ ,  
Such gradat ions  were no t  found a t  Bluff . 

Similar  q u a r t z i t e  i s  p resen t  on t h e  east s i d e  of t h e  headwaters of 
Lost Creek a t  an e l eva t ion  of 480 f e e t ,  both a s  f l o a t  and i n  place i n  t h e  



marbPe. I n  a prospect  p i t  a t  sample s i te  30, qua r t z  l a y e r s  up to .a few 
iwches t3 ick  rcn  p a r a l l e l  t o  t h e  l aye r ing  of t h e  marble ac rcss  a width of 10  
faet, A gxab eample of quar t z  contained 0 - 1  ounces gold per  ton,  0 , 3 3  ounces 
s i l v e r  per ton,  less than O , l %  lead,  and a t r a c e  each of copper and zinc.  
It i s  un l ike ly  t h a t  c h e r t  would conta in  t h i s  much gold and s i l v e r ,  Geo- 
chemical s o i l  samples i n d i c a t e  a moderate lead  anomaly i n  t h e  p i t  and no 
anomalies i n  t h e  marble u p h i l l  from t h e  p i t  (geochemical samples 30, 30a, 
30b; Table 1 5 ,  From t h i s  l o c a l i t y  t o  1020 f e e t  i n  e l eva t ion  on t h e  r idge ,  
scattered patches of white  quar tz  t a l u s  are p resen t ,  A t  e l e v a t i o n  9020 
s i m i l a r  rock crops ou t ,  b u t  interbedded with the marble, The rock here and 
a t  sample s i t e  30 is bone white, f ine-grained, granular  q c a r t z i t e ,  and 
appears to be a r e c r y s t a l l i z e d  sandstone, 

Marble r m g e s  from layered dark gray carbonaceous rock r&ear t h e  s c h i s t  
con tac t s  a t  Bluff md Koyana Creek t o  conspicuousPy c r y s t a l l i n e  w h i t e  rock 
i n  t h e  marble h i l l s  north of Bluf f ,  The marble i n  the  h i l l s  along t h e  
coas t  between B l ' s f f  acd Koyana Creek i s  mainly l i g h t  grzy S%~,dad rock, 
intermediate  &bee--i the two, 

Typical dark gray marble i s  p resen t  a t  beach Level on t h e  e a s t  s i d e  
of t h e  Idaho lode,  This rock i s  medium-grained,rudelyYfoliated marble with 
f o l i a t i o n  su r faces  a d u l l  dark gray due t o  concentrat ion of carbonaceous 
ma te r i a l ,  Crenulat ion of t h e  f o l i a t i o n  sur facesdef ines  a rude l i n e a t i o n  
paraPYeP t o  t h e  d i r e c t i o n  of reg ional  fo ld ing ,  On sG~rfaees  broken across  
the  f o l i a t i o n ,  the  rock i s  a medium-dark gray due to t h e  presence of 
c o l o ~ l e s s  esieite g ra ins  between the carbonaceous layers, The contact 
with t h e  s c h i s t  of  t h e  Idaho lode i s  sharp wi th in  l /4" o r  less, and i s  
i soe l inaP ly  folded with a f o l d  arnpiitude of a few feet, 

I n  the c o a s t a l  cliffs, e a s t  of Gr izz ly  Creek the  marble is a medium 
gray, medim-grained, s t rongly-erenulated rock. Bedding p 1 a r . e ~  2-3 feet 
apart a s  present ,  a s  w e l l  a s  banding on a smaller  scale, Ossas i ,~na% 
para%lel and c rosscu t t ing  white c a l c i t e  ve ins  up t o  a few iaskes thick a r e  
present ,  Deformed white c a l c i t e  va ins  a re  common i,n %he m e d i m  gray marblep 
genera l ly  c o n s t i t u t i n g  less than 5% of t h e  rock, These tsn3 t o  be somewhat 
coarser-grained than t h e  gray marbie matrix,  =d a r e  gvner a l l y  i a u e g u l a r ,  
elongated globs,  oeeas ional ly  i n  the form of  isolated faPds, A t  p o i n t s  1/19 
m i l e  east and P/8 mile southwest (*&;nit  A, f i g u r e  5) sf the nlourh s f  Koyana 
Creek, t he  rraarb3.s cont.ains up t o  53% of s i m i l a r  deformed w h i t e  calci te  
veinf s t s ,  

'Fhe marble iz t h e  h i l l s  inland from Bluff i s  genera l ly  a medim-grained 
rock weathering l i g h t  gray t o  very l i g h t  gray, Fa in t  grayish  banding 
p a r a l l e l  t o  t h e  rude f o l i a t i o n  is  p r e s e n t  i n  p laces ,  F o l i a t i o n  is genera l ly  
only crudely displayed so t h a t  the  a t t i t u d e  of t h e  rock i s  not  apparent 
i n  many outcrops,  No minor f o l d s  were seen, b u t  c renu la t ions  a r e  genera l ly  
present  on f o l i a t i o n  sur faces ,  



2hs I ~ n p ~ s s s i o n  was  gained that  the  very Light gray rnr~bBa north of 
 duff, i n  the  c u r l  of the blcff ar - t i c l ine ,  has developed by rccrys%aBbiz%tion 
Egom ariedium klc: d;az,'k gxsy marble, 

%he in tes3eddi rg  of maxble a~ld  selksk a t  the contact on Koyma Creek 
m2 t h e  p a r a ~ 1 e l i . s ~ ~  0% near-paralXe1ism of composi~ion  banding and f o l i a t i o n  
attitudes ic tihe t . ~ a  zoeks indicates th3% they are i n  cenformable eonkaet 
a~jd have besa sl&jsctad to  the saxe EoEdfrag, At the Bluff lodes t he  
foliation ixx p laces  c rosscu t s  the  m a r b l e  s e l ~ i s t  contact (@,go w e s t  s i d e  of 
Tdzha fade a t  top sf 9 l u f f ) ,  Such strcctures are typic21 in the axial zones 
of flowage type foLds, Tt was prab3bly this f ea tuxe ,  ahosg with the complex 
fold stuizckures,, th9;it maze Brooks 4319989 be%ieys t h z t  tke schist of the 
lodes w a s  &-A 32 a(:zl5d ;EG :-% aei 've,  

f ~ 1 i  ~t io : :  3 kedi ing  at Y ,  k c ( 2 e s ,  minos foi? zxrs ,  arad casn.ilbations 
have been plotted a> 2 sterographis ~ ~ e t  (f igare 2 1, The grouping of f o l d  
axes crezdlatl.c7p;a in 0r3e region on the n e t  i c d i s a t s s  s fair p a r a l l e l i s m  
of fold axes WVEP TI-9 ent i re  map a r e a o  The map area is  the re fo re  a s i n g l e  
struc%ura$ d ~ m a i . ~  i n  w h i c h  cyl indro ida l  fo ld ing  i s  approximated, Tlae average 
plunge of axes, as L,issaPly e s t i ~ : i t e 3  from the p l o t ,  i s  18" No If t h e  m a p  
is viewed Bookicg do;w:-~~asd toward t h e  cor%h st an 18' wgle, the approximate 
px~fiie of the for3 Js seen, This p r o z i l e ,  colrreeted for differences in 
tspaslgsap3y OF. %he gsolsgic map, i r 4 ~ 2 i e ~ t s s  t h r t  t h e  marble hills nor th  of  
Bluff are the c,,eerop sf a bulging faBd overt ;~rr ied to t3e e a s t ,  This g r e a t  
rscsanbe~t foli? ir, (az. area of o t h e m l s e  ger,tly ~ n d u i a t i ~ g  st.rmt.~re is an 
i:,3icakk~on thz t  the rocks behaved more p l ~ s t i c a L l y  than i n  t h e  surrounding 

w area, ~ ~ k .  seeas L Y l ~ i y  that t h i s  plsstiedty was due t,o higher  temperature 
or greater w a t s z  con%er_t LccaEized i n  %Y&e area of t h s  f o l d ,  Such condi t ions  

* 4 

ax2;Ld also bl% c i ) 2 , - i 2 ~ . ~  P. to nobi&L?y of c.:e b a ~ r i r h a  f J l~Lds ,  

r=* 
-'k",cP cOb,($'?n+ L' 'z I%L~L'~ a5 PQIE s of FOJ ia:,ioz a d  kk~3ii-S ax $ reLr,~e~ts the 

prl..'30rnL.7,srjLHyi~e of fl~.? ::ipsn liLlotn I:. $.hi- foltl ar-3 ?%or3 che .?,cast to t h e  
e a s t  WE wcs!, of %.be " ' o ld ,  

n o  . cors",iShirLg OE srnaLL. folds  & ~ d  cr~ :"n i r~z ic i~ns  are widely 
pesses,t, Tria f~1-3f2i-g sf  cornposit i o ~  kar i P L q  ofi c2 scale of a f e w  inches i s  
pr:$s$rLt ir, poseiZLy 5<-13% 3 2  the e ~ t ~ : r o p s  with e . . t t r t ~ d e s  obscured by poor 

P1 exposures ir, na:y of P:':s-a~~.., . . r e ~ , Z ~ t i o ~ s  zre present on most foli5tisn 
sd r f sees  in m r c k l e  x.2 ar- ukiquito-2s oa phyklitic p w t i c g s  i n  marble and 
i n  t h e  s c h i s t ,  Minor faBde ar'S er=culr%isns paraS3,eL ore anofher where both 
m e  present i n  a s in ry l s  outcrop acd s t a % i s t i e a l L y  are roughly parailel 
t h ~ o u g h o u t  kE,s are&, es potad a k o v ,  They are the resul t  of movements t ha t  
w e r e  pervasi\;e ~h r sughou t  the s a ~ l s r  da*ging f of dirng,~~gt-~~amen t s which also 
raauLte5 I n  the majcz folds in t5e azea, Where folds 06 fwtarmedu~te s c a l e  
=-i l%we been rec139niz~:I=I t&ey pbxnge  rsztharT,yb a b m t  p a z a ~ f  c; to the minor 
folds, Yksse irtsrm~dbate f o l d s  hsve  bee^ mapped st the? B l s f f  loties 



I f  igc.re 42, ;..Long t'r $ ;.Y s ', '.k: .i a i . i d  ~ $ 2 5  t 02 FI;i 2:) -lzeek, 3 r d  96Li feet 
east of Koyar,i Cr~9k, '̂P -: f3Yds at. the 13tt71 10ca I . i t y  dt-e s s ~ ~ a r s l  feet in 
amplitude ar.3 are o i o < : r C , ~ i i d  to ;hr aost ( ax ia l  p l ~ r b s  N 4 5 Y ,  5 S L  NE dip), 
Sack of exposuzaes z93rLy . r r ~ c k ~  of tl-e s,-hist-marble s o n t x t  aS.d lack of strong 
campasition b~?i39stg i,f st:'~~'-.ez.? ~ed.~;.r-s the pss ib i ,  i+y of recagcizing inter- 
mediate-sized foi-5s I: ?h? mzp area, 

Slscic f~:;>t..i:g ir. " ' - s  t , lr izz%y f r f a ' k  area has e$,sV7&t.zd the marble 
scar  an are2 of cbc';.p, l/'2 inill- s q ~  %ze,  a "Y"-.sh?.pea sa2ier;t in t h e  center 
of t h i s  block ;:as ciropp: -? rle;nsz & L s F 3  f z ~ P t : s  k h s t  xsn alor-g -:rlzzky Creek 
ar,lSI the next c z ~ $ k  t.0 : '2 easto 

GEL ,3%YiIS?Ai' 

. - . . 
Becads9 0.r t W . l - -  ,. *- .*. :f L= ~ iz f3  :E-. :!r;l%i~z 3~ i~~ t,F,e 'r j.,,,&y~ id*: d e r 3 , 3 i n  by 

rna::bIe. only 3 S ~ + ~ . ~ J G  ;c:iir~??t s m p ~ e e  %ere t2;zn in the rnzp area  (see 
TS216 f j ,  A Pi22 of s a i l  sxnpLes (1-Pi: tat: 3exoss the Flc ; f f  lodes 
does net show ar;j a:ao-s:l$es, Another L i n ~ d ~  ~ a k ~ :  west of C.,.?iels Creek, 
shows a si.agEe l aad  t r  xn.;,iy .sample 22 :  23  jticsrri to Daz L21s Creek, me 
origin of t h i s  azomi. j .  r a ; ~ i  siimil?,r ts ~;-rpLe site L 0 ,  a prospect pit 
with r,o visibl;. s ~ h f  ir;;.s ;.:. 5 with Low go;? ', 'BP-.XE. 1~ qairttd The single 
hi# zirc v a l , ~ a  ( S f - ; . ' . ;  h-.E. C L ~ ~ T L  i r b  z 7 T ~ s p ~ f : t  p i t  wit9 r.2 visible 
s~.Pfides, 

The go-d 1st~'~ ,:,f.*:r.: ,> f3:n-n 5 " 3  pzzts  p ~ r  miLiion !..?,38"/dk to 16% 
zr se;-.ic, arid p&,@ ps $s;+si, V ;  e . ~ f  :P .:la th.a:t i:il: s06;L ;i:.!u~~7,3 Ii~bgs, are 
assoei;rted with go: S I:.: t t h  :arseao 

. . 9 .  . , pj;a&e-e q.--.-i ; -c PU-L.. wd - 251 fif C:O~,~ . . :~ .~S~P: . -~~JP .~ .  - , I  -:- -::.13 C ; ~ . ~ ~ ~ ~ ' ~ ~ ~ ~  are 
. . presevt j.~, the .z:: - 3 '1;: 3 f ~ P S  C: I: ~ S C S - . , -  , ctr.,y . n i . , 2 ~  O E  p; I . - : - . ~  C J Y G : ~  at the  

D I \ .  . . . , p :. k 169 3 13i , : # 3 ~ ~  19.36 : . . iut i : , r~ppi.ng mo~?t.h of EsI-', 
- . "  

l ~ ~ j , ~  fJe,p~sit;s 0~ t'; ,-: 2 l,;,f'f <r7 ?-,st, i>z A:!a* -,,* E ~ ,  :.',-Y,~: A:-,% , ,  :..._;;: .;.t-,-d F Q O ~  af %ere 
" ? C1a i .m  posts os CF.? c::;;-. c. g A:? ; ?;,:i:;: f I f  Er ,,; Z, s., ;a', ... .A",: 7- ." ,. *I . ,- . an.'- 3 4, 339 feet 

, . - - , r  , , . ' '--> ,. . r , . . . , --:.-: ,a .+ b ,, *, is prcbcl %z-L.n.t in 
tile F;~-Z%;'S anij  13s i;,: .;;;;,, ;.,I.;; ,d s3s srg;l1l Lode p.,~ :::<e-:s ,c.;-- 5n,-.;r?t:. . z L , C ~ ~ ; : ~ E ,  

Placer 9 x 6  h;=-s L >I., rrrk._e.l or., Sauz-.,i'is " I r = e ~ ~  EJ-cS:, ~ ' - t " \ ,  U . ~ t ~ j C  ayd Swede 
G2s lch .  Placcr proepe 2 b,p. are k,r,w+~n on R,ym d c  a Ysy;s-a  +-r"- ;kg, m d  e v i d e c e e  
of prospecting was f z - .  a ZrizA.) Cz;~~rc :.:a ~ 1 1 %  +*,,?,-:< '~31 0% ito 



Buxing o.,r visit to t72e artga, Wayns Cha~-nb~!lg~ w a s  dredging on Eldorado 
~ : h h  a sn.311 jiretA,-s. Milton M0zgm and 3okn N o v a ,  represent ing  t h e  

A..., r i c  Offshs r la  Mfnincj : omp,my, were m a k i n g  p repara t ions  for of fshore  dredging 
~ i t h  a pater  LL3 *~;nadez-~rtar a u c t i o r ~  davice operate~d f r o m  an mphibio'us 
vesse2. , 

Daezil?Sls *"Jree~ k29 be(sn mined on both %he modern channel m d  on a bur ied  
~ ~ , % i ? . , ~ ~ e l  o;? the west  size. From appearweas, the buried ~h<m~n&L w a s  mined 
first, I t  is a narrow st,sep-side gorge (20-30 feet deep by about PO f e e t  
wise: i ~ i  marble be[5al=i-.k whose w a l l s  WH@, before burial, deeply etched and 
zoxnba13 by sck,z=3%k~~ ws 2thering, Cks bedrock is fine-grained m e d i a m  l i g h t  
%o a very Eiy!~t CJE-.:T marble with ~p t o  5% of i t s  v01~.ne  omp posed of p a r a l l e l  

C Z Q S S C U ~ ~ ~ ~ ? L ~  'ik?-,t~, caici te  vairi lsts  laas k . Y u ~ a  P/4 inch t h i c k ,  These 
stand a;p i:; relief n_r* suic5:~ces etrihe? by weathering, Some esmposition banding 
of  rnza'>Ls pahul l s1  ; f s P $ e ~ t i a m  w z s  obsarwved, aiqd also osc;lasio~-,al er i~k led  
phyPiitLc Bdykrs 2: 3 .S,EfLuse pals  xa3dish gray &iron rich) Psysrs p a r a l l e l  
to the bandirg of tfie marble, Oeca~ io r~a l  tiny g r a i n s  of lirnonftized s u l f i d e  
along p h y l l i t i c  layers represent  %3e oz8y s i g n  sf minera l iza t ion  i n  the  area ,  
Ro7;i:~ded p ieces  of Ximonitized f l o a t  of  unknown o r i g i n  up to several. inches 
across are cornon in t h e  creek g r s v e l  -mud i n  panned concent ra tes  from 
C a . i % l s  Creek. Sane c:untai.si p y r i t e  [ ?! cores and one w z s  fszxnd to conta in  11% 
Bead* 

The £ r u t  thzt  cdts across  %Ye upper p a r t  of the mir,ed area br ings  
black marble i n  eonta~t with white m a r b i e ,  R e d  i r on  stain md some bree- 
cistion azs p z z s e r t  a l .0~~9 the f i ? ~ ~ ; ~ " , ,  GpPy  a i f t t lbe  mi;zirdi,a has  been done 
&o\.a the f h b k z s  . L i m o ? i t i z e d  sbearsd  m a b h e  aBor,-j tka tw.Pt, a s s a F  .03 
a u x e s  of g o h l  per  t 6 ~  art9 -33' O C L : C ~ S  of sil.ter, a vsrse of C l e o 8  per tone  

Abor-e tFib rpper cxtert of s n i ~ L ~ . 3 ,  t:pe bsaxl+.l.;9 chL=:-cs, is hidden beneath 
the gcz~t ly  ii-,cz:rline3 w s s t  side slopes cf & c L e l s  Creek, Irt t h i s  ares, a 
s ~ s i d u a l  s ~ L 1  m a r u % L e  f c u r  to f ive  fs%t &hick is csrrapos?i of s r , g ~ ~ l a ~  bfocks 
o f  whit% lmazbls ir r i=r,.cm soi l ,  TTL.;! bct~i56 . ~ l , ~ ~ . ~ ~ ~ l b  La a ~ t .  i r  black marble 
wi"~ic21 is 07 e22=2in ky 'kkis K E L ' ; ~ . ~  05 white rnarbls debk is, FrgidenkBy, dom- 
k i l l  celsEp Y3s krss$-it s ~ r f  kel2P material dormb tk.e s2spe falox the w 3 i t e  

, m;?r_-bl,e are% bast  of f"74 & m , L t  { S C S  f f,~j'sire 2 ,  . 3'he ~It:%pe i s  ~ e - ~ ~ ~ k ~ t b n t  
drops dbsl;a't: 15 feeL ira % :S %a%t,, 5irther sakth on C k -  2-3" side of the 
creek w?.srs t k u  s8ap~ is 5; .  .? ~r 2 zas f e e b  102, ;reBI--2-;.+,oped s o i l  
~ o Z ' ~ Z B ~ ! S  W~P:Y 3 ~ $ i y  3 ; ~ y a z  a ~ Q W  il' C ~ ? S  b9hW t?8 Q ,n"f '~.- l  ci'e p ~ b ~ e l l i j t ~  This  
s lope is prokzLl;r too f ;xi" for actie 'e clreep to +=ike p: ire, 

Brooks (1908, p, 2933 baEls~al.3 that  t h e  gold w a s  ate~ivad from the s c h i s t  
rjsar t'b-19 marb1e C C : : . ~ G . C ~ ~  Hs poin%ed 0 7 i t  khzt t l-4 BScf f h2es which run  
zilocg the east sise ~f the creek 3 2 3  cross it 3503 feet fxsm the beach are 
%%:: logical  socrr~~s ol rhe ~02d. H 0 ~ ~ $ ' B g b ' ,  pZ,=ee.~ rnini:$q ztspped a l i t t l e  



-ve t he  f a u l t ,  1000 f e e t  below t h i s  i n t e r s e c t i o n ,  This  suggests  some 
complexity i n  t h e  o r i g i n  of the  p lace r ,  b u t  no o the r  l i k e l y  source of gold 
i s  p resen t  i n  t h e  area, It is i n t e r e s t i n g  t o  note  t h a t  gold can be panned 
from. t h e  s o i l  mantle along both t h e  east l i m i t  of t h e  p l a c e r  c u t  below 
the  s c h i s t  and t h e  w e s t  l i m i t  of t h e  creek on t h e  s i d e  where only  marble 
i s  present ,  The occasional  p h y l l i t i c  l a y e r s  i n  t h e  marble appear t o  be 
poorly mineralized and i n s u f f i c i e n t  i n  amount t o  be an important source of  
gold,  No evidence w a s  seen t o  support  t h e  suggestion by Cathcart  (1922) 
t h a t  Daniels Creek i s  c u t  along a mineralized s c h i s t  l a y e r  from which it 
derived i t s  gold. Study of f i g u r e  3 i n d i c a t e s  t h a t  t h i s  could only  be 
true on lower Daniels Creek, a s  most of t h e  creek is underlain by marble, 

Some gold may have come from t h e  c r o s s  f a u l t  i t s e l f ,  bu t  it seems un-' 
1 i k s l y  t h a t  t h i s  is  a s u f f i c i e n t  source f o r  a l l  t h e  gold on Daniels Creek, 

The Bluff lodes  crop o u t  on t h e  b l u f f  a thousand f e e t  e a s t  of t h e  mouth 
of  Daniels Creek and extend northward t o  c r o s s  Daniels Creek about 3500 
feet above i ts  mouth (see f i g u r e s  3 and 4 ) -  A t  p resen t  t h e  only  exposures 
a r e  along t h e  sea c l i f f s ,  b u t  i n  t h e  p a s t  many s h a f t s  have been sunk, mainly 
i n  t h e  a r e a  where t h e  lodes  c ross  Daniels Creek, The 'lodes" as t h e  term 
h a s  been used by Cathcart  (1922), r e f e r s  t o  bands of quartz-mica s c h i s t ,  
only p a r t  of which appear t o  conta in  s i g n i f i c a n t  amounts of  o r e  minerals. 

The only outcropping s u l f i d e  showing seen along t h e  Bluff lodes  is 
on t h e  Idaho lode, about s i x  f e e t  above beach l e v e l .  This  showing c o n s i s t s  
of a roughly hor izon ta l  l e n s  of s o l i d  a rsenopyr i te  and p y r i t e  about four  
f e e t  wide by 20  f e e t  long, A t  t h e  west end it is  covered by a t a l u s  s l i d e  

a t  t h e  e a s t  end it pinches down t o  a quar t z  ve in  one f o o t  wide, The 
s u l f i d e  l e n s  and quar tz  ve in  appear t o  plunge very gen t ly  nor th  i n t o  t h e  
h i l l ,  The surrounding rocks a r e  much folded and crenula ted ,  This  showing 
may be l o c a l i z e d  along a north-plunging f o l d  hinge of moderate s i z e ,  

The por t ions  of t h e  Idaho lode and t h e  Seagul l  and Eskimo lodes  i n  t h e  
sea c l i f f  exposures c o n s i s t  of moderately i ron-stained quar t z  mica s c h i s t .  
A r ep resen ta t ive  grab sample (D, Table 2 )  across  t h e  20  f o o t  width of  t h e  
Seagul l  lode a t  t h e  top  of t h e  b l u f f  assayed $14.70 per  ton,  

The northward extension of  t h e  lodes has  been t r aced  f o r  4700 f e e t  
across  a covered a rea  by a s e r i e s  of  shallow s h a f t s  and t renches,  now 
mostly sloughed i n ,  The dwnps show variously:  bar ren  looking ve in  quar tz ,  
bar ren  s c h i s t ,  moderately l imonit ized s c h i s t ,  and i n  some of  t h e  diggings 
nor th  of t h e  o l d  m i l l ,  h igh ly  oxidized s u l f i d e ,  Schee l i t e  can be panned 
from some of t h e  s u l f i d e  mater ia l .  T a b l e  2 g ives  analyses  and d e s c r i p t i o n s  
of samples taken on t h e  more favorable  looking dwnps and on some of t h e  
Lean ones. There appears t o  be a considerable  q u a n t i t y  of  $1-$2 o r e  along 
with an unknown amount of $6-$14 o re ,  Trenching and more d e t a i l e d  sampling 
w i l l  be necessary t o  adequately sample t h i s  zone, 



Koyana Creek 

Nine hundred f e e t  e a s t  of Koyana Creek, banded s c h i s t  con ta ins  numerous 
quar t z  veins .  The quar t z  ve ins  are p a r a l l e l  t o  the  s c h i s t o s i t y ,  of r a t h e r  
i r r e g u l a r  shape, mainly less than one inch wide, and have been folded wi th  
t h e  s c h i s t ,  The amplitude of t h e  f o l d s  i s  genera l ly  1-2 inches. Limonitized 
s u l f i d e s  ( ? )  make sparse ly  s c a t t e r e d  s p o t s  along t h e  veins ,  About 500 f e e t  
e a s t  of Koyana Creek i n  t h e  v i c i n i t y  of an o ld  a d i t  (Cathcart ,  1922, p. 188) 
a number of c rosscu t t ing  quartz-arsenopyri te  ve ins  a r e  present .  These f i l l  
j o i n t s  s i x  inches t o  two f e e t  apa r t ,  which pinch o u t  along t h e i r  s t r i k e  and 
a r e  present  over a wide area,  b u t  have an appreciable  s u l f i d e  content  only 
near t h e  o ld  a d i t ,  The l a r g e s t  exposed ve in  i s  four  inches wide and about 
10 f e e t  long, with s o l i d  p y r i t e  and arsenopyr i te  i n  p laces  and with s c a t t e r e d  
s u l f i d e s  i n  quar tz  elsewhere, The a d i t  w a s  apparent ly dr iven  t o  i n t e r s e c t  
t h i s  vein.  

These t w o  types of veins ,  p a r a l l e l  and c rosscu t t ing ,  have been c a l l e d  
re spec t ive ly  o l d e r  and younger by Smith (1910, p ,  Also p resen t  i n  
t h e  a r e a  a re  ve ins  intermediate  between the p a r a l l e l  ve ins  and t h e  t a b u l a r  
c rosscu t t ing  veins .  One exposed on t h e  beach j u s t  e a s t  of Koyana Creek 
is 3 inches wide, i r r e g u l a r l y  shaped, and c rosscu t s  the s c h i s t  a t  a moderate 
angle, A sketch of it i s  shown i n  f i g u r e  5, upper l e f t  hand corner.  Quar tz  
from t h i s  ve in  assays 0.01 ounces per  ton of gold (Table 3# #5), t h e  same 
a s  the  enclosing s c h i s t  (Table 3, #7). 

The d a t a  i n  Table 3 i n d i c a t e  t h a t  the  o l d e r  quar t z  ve ins  c a r r y  l i t t l e  
more precious metal than t h e  s c h i s t  and t h a t  t h e  younger arsenopyri te-  
bearing ve ins  a r e  r i c h e r .  The values i n  the s c h i s t  near t h e  marble con tac t  
a r e  high enough t o  account f o r  t h e  presence and loca t ion  of t h e  gold p lace r s ,  

Svede Gulch 

Swede Gulch h a s  been p lace r  mined f o r  gold i n  a c u t  t h a t  extends 600 
f e e t  north from t h e  edge of t h e  b l u f f ,  A prominent g i n  pole  and a cabin 
i n  poor r e p a i r  remain from t h e  mining opera t ion ,  Cinnabar w a s  p resen t  i n  
the  p lacer ,  and lode cinnabar showings have been prospected," 

The sketch map ( f i g u r e  6 )  shows p a r t  of t h e  a rea ,  A 4 "  x 6 s h a f t  
has  been sunk about 20 f e e t  i n  pink m a r b l e ,  This pink marble shows up i n  
the s h a f t ,  i n  the t rench  e a s t  of the  s h a f t ,  and down t h e  face  o f  t h e  b l u f f .  
Assays i n d i c a t e  t h a t  t h e  pink co lo r  i s  due t o  i r o n  and no t  cinnabar,  Breccia 
o r e  containing tan-weathering marble c l a s t s  cemented by white c a l c i t e  and 
cinnabar was seen on a small  dump, No showings of o re  a r e  p resen t  i n  the 
s h a f t  o r  w e r e  seen elsewhere i n  place.  Evidently t h e  dump material w a s  
hand picked from s m a l l  pockets. A patch of snow on the  b l u f f  f ace  may 
lave covered t h e  showings descr ibed by Anderson. 



Locally the  fine-grained medim gray marble from t h e  p lace r  c u t  h a s  
f r a c t u r e s  and b recc ia  f i l l e d  with white c a l c i t e  and pink-stained c a l c i t e  
similar.  t o  some of t h e  iron-stained rt~arbPe found a t  A and B i n  f i g u r e  6. 

Analysis of pink carbonate f s a c t a r e  and b recc ia  f i l f l ing with a Lemaire  
type S-1 mercwy de tec to r  i n d i c a t e s  a mercury content  of about one p a r t  per  
mi l l ion  i n  two samples from t h e  area ,  Barrec-appearing l i g h t  gray marble 
showed no mercuryo Microscopic e x m i n a t i o n  of crushed ve in  ma te r i a l  in- 
d i c a t e s  t h a t  t h e  co lo ra t ion  i s  mainly due t o  l imonite ,  Evidently t r a c e  
amounts of cinnabar w e r e  introduced with the Ibirnonite, For t h i s  reason, 
l imonite  may be a guide t o  o re  i n  t h i s  area, 

*"Bluff Cinnabar Deposit - A t  t h e  mouth of Swede Creek about 1 1/2 
m i l e s  e a s t  of  Bluf f ,  a cinnabar Pods has  been prospected w i t h  two s h o r t  
tunnels  and a few small s h a f t s ,  Equipment f o r  wo~rkiwg a ~ d  r e t o r t i n g  t h e  
o r e  w a s  shipped i n  seve ra l  yea r s  ago a ~ ~ d  i s  s t i b l  i d l e  on the  beach, 
The two tunnels  apparent ly were begun i n  pockets of o re ,  bet most of 
t h e i r  lengths  a r e  i n  bar ren  l imestons,  The cinnabar occurs  i n  l imestone 
beds exposed on a c l i f f  overlooking Bering Sea. Several  beds i n  t h e  
limestone a s  much a s  10  f e e t  w i d e  a r e  s ta ined  by hemati te  t o  a co lo r  
very s i m i l a r  t o  t h a t  of t h e  cinnabar ore .  Assays of  these zones var ied  
from 0.04% t o  0,14% Hg, and they cannot be eonsidered a s  p o s s i b l e  o re ,  
Adjacent t o  the  p o r t a l  of t h e  easternmost tannel i s  a small  pocket of 
ore ,  exposed only on t h e  c l i f f  face, An 18-inch chip  sample across  t h i s  
kidney assayed 6,76% Hg. A 7-foot chip smpbe across t h e  same kidney 
and i n t o  lower grade o r e  on both sides a m l s d  2"36% Hg, Channel samples 
would probably give somewhat Power values, The kxdney i s  not  more than 7 
feet long and does no t  j u s t i f y  more than hand pzospe@%ifige The depos i t ,  
however, has  not  y e t  been thsaough%y saxtpled," CAnderson, 1946, p ,  3 3 ) .  

ORIGIN OF M I N E W  DEPOSITS AED THEXR P X : ' T I , B N  TO W 2 3 R  STRUCTmES 

The p lace r s  and p$aees prospects  on Koyara, Banbsls, and ELdorado 
Creeks and Swede Gulch a11 l i e  on or r2ar the band of s - )h i s t  t h a t  has been 
infolded with m d  now under l i e s  t h e  marble of t h e  B l lb f f  a n t i c l i n e ,  The 
p laces  depos i t s  are probably a11 associatzd with nearby Bode depos i t s ,  
The lack of placer gold d i scover ie s  elsewhere i n  the m a p  area and t h e  
surrounding region emphasizes tthe close assoc;ation of mineral d e p o s i t s  
with the band of s c h i s t .  This s p a t i a l  assse i ,a t io2  suggests a s t r u c t u r a l  
con t ro l  of gold (and cinnabar]  mi?~era2ieatisw by the Plcff anticline, 

Quar tz-s~l f ic2e  ve ins  i n  the axsa oc~~-rr only in sc;h.is% consist of 
t w ~  types: s m a l l  folded veins up t o  a few iicc3as wJdi--, acd l a r g e r  t a b u l a r  



ve ins  up t o  one OK t w a  feet widel caY'l;.d rsspectiveky older and younger 
quar tz  ve ins  by Smith (1923, p a  90-92j0 The older veins p a r a l l e l  the 
f o l i a t i o n  of t h e  schist and a r e  probably a synkinernatic segregat ion of  quar t z  
l i b e r a t e d  by the breakdown of silicate minerals  during me%morphisrn, The  
younger veins generally ocegpy joicts OK f a u l t s  t ha t  e rosseu t  the f o l i a t i o n ,  
and a r e  o f t e n  subperparrdiczalar t o  t h e  regional  a x i s  of  fa9ding, They formed 
after fo ld ing  ceased, 

The younger ve ins  o f t e n  contain gold and visible mounts  of arseno- 
p y r i t e  and p y r i t e ,  whereas the o lde r  ve ins  conta in  only oecas ionzl  r u s t y  
specks which may represent l imonit ized s u l f i d e  grains, The older veins 
are common i n  t he  schist, whereas the  yoxnger wains are not, 

Veins which apge3r to be i r t t ~ m e d i a t e  between the tjao types a r e  p resen t ,  
These a r e  a few irsce--;s w i d e ,  c rossca t  the f o l i a t i o n  s l i g h t l y ,  and are p a r t l y  
folded, The  youngen veins  are apparent ly the &atest members of a s e r i e s  
of  veins whose empfacsrnent began wsiiz netamoaapkisan was s t i l l  in progress, 

Deformed and t a b a f a r  calcite bvei~s in t h e  marble are probably t h e  
equiva lent  of the e a r l y  =d late q ~ s r t z  veins i n  t h e  s c h i s t ,  They a r e  no t  
mineralized. 

1, The known Lode deposits are ioeared along tha margins of the band 
of schf st tha% extends front Koyar--1 Creak t.o El3orzfio Creek,  The p lace r  
gold depos i t s  hcvs bee9 f s  ,nd a:~.-g t.3e s me bsLr, 

2 0  663.4 depcsits rz63gfrq EF : z i . i r ?  fTom TS. t3 S E  per  ton appear t o  be 
p resen t  over widths as great  as s:~,:ra?l  l-ar,b5red fe-t;, The arsecic content  
of this material ranges from 804 p a r t s  p e r  m i l l i o r c  (8,08%) in the lowgrade 
t o  seve ra l  percent  ir, some of tF.5 % e , n s ,  

3 ,  The presenve of disscf.misr:.ed gojl.d or? assayirg $&4070 per ton  over 
a width of 20  feet or* the E s k i m o  I sde  ssl,ggests tha t  et isrurr ,~c gold concent- 
r a t i o n s  may be prasarzr. in wLdtlr,s e ~ . i t ? t . % c  f o r  operi p i*  m S . L l c q ,  T h i s  a r e  
c a r r i e s  1,6"4 arser.ie, 

4 ,  Much of t h e  s ~ ~ ~ h i s t  band is  cs.&tre3 wi th  shallow s~rficfal. d e p o s i t s  
and tundra. Arserric anoma$$es i n  the so i l  =,d small drainages should 
provide an e f f e c t i v e  guide to covered gold depos i t s  along the s e h i s t  belt, 
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T a b l e  1 

Geochemical Analyses i n  Bluff Region 

Copper Lead Zinc S o i l  

( P P ~  ( P P ~  ( P P ~  Depth Sample F loa t  or s o i l  type Location Sample No. 

Brown c lay  

I@ I 1  

I 1  II 

II II 

II I t  

I 1  I 1  

I t  II 

II II 

II I 1  

II I 1  

II II 

I 1  I 1  

I 1  I 1  

R e d  brown c lay  
Brown c lay  

II II 

Gray marble 

Sample l i n e  acror 
Bluff l o d e s  

Sample l i n e  west 
of Daniels Creek 

wh. M. w/red s t a i n  I t  

-who M., bn. c l ay  I t  

Black M., bn. c lay  I1 

Brown so i l  I 1  

Wh,  M., gy.-gn c lay  I1 

Gy.-bn. c l ay  I t  

Blue c l a y  I1 

Blue c lay  II 

Wh.-gy. M., bn. c l ay  I1 

Who-gy. M, w / ~ e  s t a i n ,  
bn. c l ay  II 

Bn, c l a y  Sch. a r e a  W of 
Bluff 
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Table 2 

Assays of  the  Bluff lodes  

Au ~g Value Cu P b  Zn A s  
oz/t o z / t  $ % % % % 

A* 0.18 0.35 6.75** T r  n i l  n i l  16.5 Idaho lode a t  beach, ch ip  sample 
across  4 f t .  pod of arsenopyri te ,  
p y r i t e  & greenish  yellow oxida- 
t i o n  product ,  Pod exposed f o r  
length of 2 0  f t ,  Q u a l ,  X-ray spec- 
Major: As,S,Fe; Trace: A l , S i , K ,  
Ca,Ti,Mi,Ag(?) 

B 0.19 0.16 6.85 T r  n i l  n i l  2 I a . o  lode a t  beach, chip sample 
-30 .26 10.83 ( r e p e a t  sample ) across  1 f t ,  q t z o  ve in ,  No f r e e  

mi l l ing  gold,  

C 0.01 0.55 .98 -01  tr tr Seagull  lode,  halfway up b lu f f :  
grab sample of qtz. r i ch -zone  i n  
moderately l imoni t i zed  s c h i s t .  

D 0.42 0.45 14.70 -01  -01  tr 1.6 Seagul l  lode,  a t  t o p  of b l u f f ;  
grab sample a c r o s s  20 f t ,  
weathered s c h i s t ,  

E 0.02 0.32 1.15 n i l  n i l  n i l  

F 0.02 0.26 1.03 n i l  n i l  n i l  

G 0.02 0.18 1.04 tr  tr  n i l  

H tr  0.15 019 tr n i l  t r  

C a l c i t e  v e i n l e t s ,  s e l ec ted  chip  
sample ac ross  30 f t .  on N wa l l  
of sea  cave, 

sample of narrow r u s t y  zone 
along minor f auPt i n  dark gray 
marble, E s i d e  of Idaho lode, 

Vein qtz on o l d  dump of o ld  s h a f t  
(POu deep)=- 

Old dump bes ide  10 f t ,  ahaf t .  
Black marble and s c h i s t  present ,  
s c h i s t  sampled, 

I 2.76 1.49 98.52 0.1 n i l  n i l  17.3 C m p  bes ide  o l d  s h a f t  with hand 
h o i s t ,  S t rocg  i r o n  s t a i n ,  blocks 
of oxidized a r senopyr i t e  (sampled). 
Schee l i t e  ( 3 2  panned. 



Table 2 {Continued: 

0.1 t r  013. G'LTP st 026 ib2-I5' s h a f t ,  moderate 
i r o n  stsiz,  no s ~ ~ l f  i d e  on dump. 
Tracks fro:n m i l l .  lead here ,  were 
never i ~ a t a l % e d ,  

K 0.03 0.66 1.90 n i l  n i l  tr 

L 0.06 0.65 2-93 0.2 n i l  0.1 

Barren lookicg s c h i s t  bes ide  o l d  
10  ft, s h a f t ,  

Rusty dqmp by 3 prospect  p i t s  a t  
schist-marble e m t a r t ,  N o  s u l -  
fides 03 dilunp, 

13up 1.y caved p i t ,  s c h i s t  frag- 
ner- ks =s. rzd f iaes pann'sd ,, no 
C O ~ O E S  0 

0 , l  t r  n i l  Nons,Lf 5 s  material from old  dump, 

0,1 0.1 tr 2.3 Oxidized s ~ i f i d e s  f r o m  s m a l l  p i l e  
on dump, 

tr n i l  n i l  6' deep p i t  03 b r i g h t  r ed  s t a i n e d  
calcite cementsd m a r b l e  b r e c c i a ,  
Abcst on s t r i k e  of Daniels  f a u l t -  
No s u l f  i d s  r n i n ~ r ~ ~ i z a t i o n ,  

Linonitiz*%d marble shear  zone, 
t r a c z s  of su i f  ide and f r e e  gold ,  

* L e t t e r s  r e f e r  t o  l o c a t i o n  on Fig. 3 
** Au $35/oz Ag $l029/oz A s  not  irePuded, 



Chip samples taken along coas t  near Koyana 

Gold Si lve r  Lead copper Zinc Arseni c Value (S i lve r  a t  $1,29/oz sample Noo 
( 0 z D )  ( o z / T )  (%I (%I (%I (%I 

1 o 32 -24 n i l  n i l  17-1 $11-51 Qtz-Asp vein  near old 
a d i t  (younge~  quar t z  
vein ,I 

2 .04 .I8 tr  n i l  tr .8 1,63 Boudined q t z  vein at 
p o r t a l  sf o l d  a d i t .  

3 -03 .l6 . 1 t r  n i l  . %  1,415 700' chip at 10' i n t e r -  
v a l s  - qtz (mainly o lde  

I q t z  v e i n s )  
)-. 
OI 
I 4 07 .65 n i l  n i l  t r  .08 3,16 700' chip a t  10' i n t e r -  

v a l s  - s c h i s t  

5 .01 .29 tr n i l  n i l  

n i l  n i l  t r  

-72 Crosscut t ing deformed 
vein 

S c h i s t  w i t h  p a r a l l e l  
( e a r l y )  qtz v e i n l e t s  

- 2 5  n i l  tr tr .67 Sch i s t  without qtz. 
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Figure 1. Graphical summary of geochemical data. 
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Figure 2. lower hemisphere, equal area projection of a11 measured attitudes 
In the map area. 



Figure 3 

GEOLOGIC M A P  OF THE DANIELS CREEK AREA 
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Figure 4 



Marble-schist contact west of Koyana Creek - Figure 5 

quartz veins - 
3 inches 

H 

1 inch 

C----l 

200 feet 

Profiles of small deformed calcite Geological sketch map 
veins, looking north Figure 5 

A Marble, medium gray, medium grained with prominent white calcite 
boudins, hinges, and lenses. 

B Limy sericite-chlorite echist, yellow brown weathering, light gray 
on fresh surface. Calcite and quartz lenses and boudins. 

C Black marble, with 1-22 white calcite rods. Phyllitic surfaces and 
a granular look due to white calcite grains scattered through 
rock. Marks fingers black. Similar in appearance to black marble 
at Bluff. 

D Sericite-chlorite schist, slightly limy, medium greenish gray, about 
5X vein quartz. Quartz veins up to a foot or more wide crosscut 
the schistosity at considerable angles, but are boudined, This 
suggests the veins were emplaced fairly late in the period of meta- 
morphic deformation. In places, especially around these late 
kinematic veins, the rock is strongly rust stained. Smaller quartz 
veins, parallel to the schistosity and presumably synkinematic, 
have sheaves of green chlorite associated with them. 

Old adit driven on a late kinematic vein. Selected chips of 
vein quartz near the adit (Table 11, #2) assay 0.04 oz./~ gold. 

E Black limy echist interlayered with sericite-chlorite schist. 



100 feat 

Cream to medium gray marble. 

Ore pile next to old blacksmith shop. 
Breccia ore: tan weathered clasts 
with white calcite-cinnabar filling. 

4' x 6' vertical shaft, about 20 feet 
deen, collared in white rnarb1e;from 
1 foot to bottom pink marble (0.7X 
Fe, nil H2S). 

Pink marble to depth of more than 60 
feet.  

X Soil sample 

Exposed pink marble 

Exposed cream to medium 
gray marble 

Geochemical Analyses 

cu (PP) Pb (PP) Zn (PW) Hg* Hg (PP) 
Scale Units (approx. 

169a 2 5 3 5 2 00 1.1 2.2 
169b 20 20 145 0.35 .7 
169c 3 0 4 0 145 0.55 1.1 
169d 30 4 0 140 +2 0 +4 0 
C (pink marble from shaft at C) 4.5 9 

* Analyzed in field with Lemaire type S-1 mercury analyzer. 

Figure 6. Geological sketch map of Swede Gulch cinnabar prospect 


