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Introduction 

Rna,Lyses of rock, s o i l ,  and stream-sediment samples col lec ted  d u r i n g  
t h e  examination of s i x  lode prospects  i n  t h e  Livengood d i s t r i c t ,  enst-1:ttnt r:xl 
Alaska, ind ica te  anomlous ly  I-iigh concenkrations of' ax'scnic, gold, si-lver,  
antimony, molybdenum, mercury, and :?ther metals. 

Bedrock. gold depos i t s  i n  the  Livengood d i s t r i c t  o c c ? ~  i n  silicc.c>us 
graywacke-axgilli te near L i l l i a n ,  Olive, and Ruth Creeks; i n  a l t e r e d  brecci:-i.c' 
and igneous rock on Ruth and Olive Creeks; and i n  silica-cmbonxLe-t:-1.1~ rock 
a t  t h e  G r i f f i n  prospect.  These depos i t s  a r e  spnkia l ly  r e l a t e d  t o  moiizc.~riiti.c 
s tocks  and dikes which cut t h e  s i l i ceous  graywacke-asgilli te.  On t h e  bas i s  
of present  i n f o m t i o n  t h e  known gold lode depos i t s  are economically 
una t t r ac t ive  owing t o  t h e i r  limited tonnages and/or low grade. The lode 
deposi ts ,  nevertheless ,  may be significan-i; i n  t h a t  they  suggest t h e  
p o s s i b i l i t y  of valuable mineral depos i t s  i n  a seemingly favorable l i t h i c  
and s t r u c t u r a l  subsurface environment. 

The chemical analyses presented here ( t a b l e s  1 - 6 )  provide additionn.3. 
da ta  necess:wy f o r  geochemical o r i en ta t ion  s tud ies  p r io r  t o  d i s t r i c t  
evalua-t ion. 

Ruth Creek prospect.  - -Sl ight ly auri?erous (samples ACE-110, ACE-111, t a b l e  1) 
a l t e r e d  igneous brecc ia  (fig. 2)  i s  i n  unconformable contact  with an 
overlying deformed g raywacke-ug i l l i t e  sequence ( ~ h n s ) .  The igneous breccia, 
p rehn i t e  metadiori te  (~zmd), s i l ica-carbonate- ta lc  (pzspl), and se rpen t in i t e  
(pzsp2) a r e  thought t o  represent  an ~ x t e n s i v e b  a l t e r e d  northenst - t rending 
f a u l t  zone complex. A rnonzonitic stock, which crops out approximately 1000 
f e e t  f a r t h e r  t o  t h e  southeast  (upstream) i n  t h e  Ruth Creek val ley,  probably 
c u t s  both t h e  faul t-zone rocks and t h e  metasedimentaxy s t r a t a ;  minor 
meta l l i fe rous  ve in  depos i t s  appeax t o  be associa ted  wit11 t h i s  l a t e  phase of 
igneous a c t i v i t y .  Styeam sediments contained anomaZously hiell concentrations 
of a rsen i c ,  boron, molybdenum, and antimony; t h e  meta l l i fe rous  stream wnter 
from Ruth Creek has a f i e l d -  and laboratory-measured pH oi' approximately 2.75. 
Chemical da ta  from rock and stream sediment analyses a r e  given i n  t a b l e  1. 

L i l l i a n  Creek prospect.--Narrow rzuriferous arsenopyrite-quartz-scoroditc 
veins  occur i n  and near a l imonite-stained dike ( ~ m )  i n  a l t e r e d  and contorted 
g raywacke-ag i l l i t e  (Ihs ) country rock ( f i g .  3 ). Samples contain from < .02 
t o  48 ppm gold as determined by atomic absorpt ion analys is  (samples ACE-218 
t o  ACE-235, t a b l e  2). North of the  prospect,  Light gray porphyr i t ic  
l a t i t e  ( ? )  and dark gray t o  black porphyr i t ic  f e l s i c  rock ( ~ m )  in t rude  
a r g i l l i t e  ( ~ n s )  and a r e  thought t o  be f a c i e s  of' t he  monzonitic stock 
complex which crops out on Ruth Creek approximately 1500 f e e t  t o  t h e  north. 
Anomalously high concentrat ions of a rsenic ,  s i l v e r ,  gold, and antimony i n  
L i l l i a n  Creek stream sediments and arsenic ,  s i l v e r ,  beryllium, and rnt>ly'ucier~um 
i n  s o i l  samples  horizon) probably ind ica te  t h e  presence of small 
me ta l l i f  erous ve ins  and(or ) discordant  igneous bodies. Histograms showirg 
t h e  concentrat ions i n  pa r t s  per mi l l ion  of a rsenic ,  gold, s i l v e r ,  sntimony, 
beryllium, molybdenum, and zinc *om analyses of 83 s o i l  s:xr~ples =are given 
i n  T i m e  b .  



Grif'i'in prospect .  --Massive, sulf ide-bearing,  green-stn.lned silic:-1-c:isbr:r,:.te- 
t a l c  rock (Pzsp)  w i t h  quartz  veining crops out near l i t h o l o g i c a l l y  sirn.il(ar 
a d i t  and p i t  t a i l i n g s  ( f i g .  5 ) ;  t hese  rocks conta in  u.p t o  3.9 ppm golf1 as 
detennincd by atomic absorpt ion ana lys i s  (aumnber. ACE-350, l.,able 3 ). The 
na ture  of t h e  c ~ n t a c t  between t h e  p y r i t i f e r o u s  rnetasedimentary si,r.::.t;a. 
(&s, southwest 3f t h e  adi-t;) and t h e  silica-carb::)nate-tc3.l.c rock i s  unknown; 
anom:il:~ucly high concentrat ions (jf gold i n  soLls near t h i s  int;erf':.icc 
i n d i c a t e  t h e  presence of ep igenet ic  metals i n  ,the underlying bedrock. The 
nick,el-chromium concentrat ions of t h e  mettzlLiferzus silica-carb::na.te-talc 
rock ind ica t e  that t hese  rocks a r e  t h e  metasomtic der ivut jves  of 
s e r p e n t i n i t e .  Chemical da.ta from grab and se l ec t ed  rock ~nmples,  and s r ~ i l  
samples a r e  given i n  t a b l e  3. 

Old Smoky prospect.--Trenching near t h e  head of Olive Creek has e x p ~ s e d  
narraw, northwesterly-trending aur i fe rous  arsenopyri te-quartz  ve ins  i x i  t h e  
ferruginous q u a r t z i t e  footwal l  (&s)  near t h e  i n t e r s e c t i g n  of an a l t e r e d  
po rphyr i t i c  b i o t i t e  monzonite dike ( ~ m )  and a potassium fe ldspar -porphpy 
dike (~m). Selected samples from t h e  prospect (samples ACE-343 t o  ACB-346, 
t a b l e  4) conta in  3 t o  13 pprn gold as determined by atomic a'bsosption, and 
1.6 t o  '7.0 ppm gold as determined by f i r e  assay-atomfc absorpt ion.  A sketch 
map, sample loca t ions ,  nnd chemical da t a  fr\jrn ch ip  and se l ec t ed  rock sLmples 
a r e  given i n  f i g u r e  5 and t a b l e  4 respec t ive ly .  

Sunshine No. 2 prospect.--A ncrthwesterly-trending, crumbly aur i fe rous  f e l s i c  
dike (Tm) with i n t e r n a l  l i m m i t e  v e i n l e t s  ( f i g .  5 )  has cu t  and a l t e r e d  
a r g i l l i t e  country rock ( h s ) .  Rnoma1:ju~ly. high concentra.tions of mercury 
( t a b l e  5 )  were de tec ted  i n  rock samples from t h i s  prospect (scl~m~les ACE-5'TO 
t o  ACE-375). Recent t renching i s  wi th in  a hundred f e e t  of t h e  upper :A' two 
north-northwesterly trending a d i t s  on t h e  o l d  Hudson mercury prospect;  an 
incomplete a r r n s t r e  i s  present  a t  the  o ld  m i l l  s i t e .  Abundant cinnabar 
nuggets were found i n  a clean-up a t  a gold p l ace r  operat ion (o l ive  Creek 
Mines, August, 1967) on Olive Creek about hal t '  a mile downstream froni t h e  
Sunshine Nn. 2. These da ta  designate t h e  Olive Creek t e r r ane  a s  a p o t e n t i a l  
mercury t a r g e t  which warrants  systematic ex-plwation. 

Olive Creek prospect.  --A su l l lde-hear ing  l i g h t  t o  dark gray ( l imoni te  
s t a ined  on weathered surface ), sha t te red ,  and a l t e r e d  porphyr i t ic  l a . t i t e  ( ? ) 
plug ( ~ m )  c u t s  graywacke-argi l l i te  (Bas).  Ariomalous concelz-trntions of 
a rsenic ,  s i l v e r ,  bismuth, cobal t ,  copper, zinc, t i n ,  molybdenum, and 
tungs ten  (samples ACE-26, -39, -42, -411, -52, -53,  -57, -58, -59, -74, -75, 
-76, -78, -80, -81, t a b l e  6 )  were de tec ted  i n  s o i l  sample analyses; bismuth, 
copper, and molybdenum (sample ACE-83, -84, and -85, t ab le  6 )  Trorn rock 
samples probably r e f l e c t  mineralized pe r iphe ra l  por t ions  ,:~f t h e  plug and(o r )  
contact  zones i n  juxtapos i t ion  wi th  t h e  i n t r u s i v e  complex ( f ig .  6 ) .  Sample 
ACE-82, a stream sediment seaple,  conta ins  an above-backgrzund concentrat ion 
of a r sen ic  and molybdenum. Histograms showing concentrat ions I n  p a r t s  per  
m i n i o n  of a rsenic ,  s i l v e r ,  bismuth, cobal t ,  copper, z inc ,  t i n ,  tnolybdenwn, 
and tungsten from analyses of 50 s o i l  samples a r e  given in. i ' igure 7. 
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Table 7.--Sample descriptions (fig. 2 and table 1) 

Sample 
No. Description - 

ACE-092 Grab rock sample; talc-carbonate rock 

-093 Grab rock sample; serpentinite with minor carbonate 

-094 Grab rock sample; prehnite-epidote-chlorite metadiorite 

-095 Grab rock sample; quartz-carbonate-serpentine breccia 

-096 Grab rock sample; serpentinite with minor carbonate 

-097 Grab rock sample; serpentine-carbonate breccia 

-098 Grab rock sample; talc-carborate rock 

-099 Grab rock sample; talc-carbonate rock 

-100 Grab rock sample; epidote-chlorite-carbonate metadiorite 

-101 Grab rock sample; carbonate-serpentine breccia 

-102 Selected rock sample; carbonate-chlorite rock 

-103 Stream sediment sample; stream water pH-2.75 

-104 Grab rock sample; silica-carbonate rock 

-105 Grab rock sample; carbonate-serpentine-talc rock 

- 106 Grab rock sample; foliated silica-carbonate rock 

-107 Grab rock sample; carbonate-chlorite-metadiorite 

-108 Grab rock sample; quartz -carbonate-chlorite metadiorite 

-109 Grab rock sample; carbonate-quartz-opaque cataclasite 

-110 Selected rock sample; carbonate-quartz-chlorite-opaque cataclasite 

-111 Selected rock sample; altered breccia 

-112 2.5-foot chip sample (4-inch interval); massive carbonate 

replacing breccia 

-113 Selected rock sample; carbonate cataclasite 

-114 Stream sediment sample 

-115 Grab rock sample; carbonate-quartz-opaque cataclasite 

-116 Grab rock sample; chert pebble metaconglomerate. 



Table 7.--Sample desc r ip t ions  ( f i g ,  3 and t a b l e  2 )  

Sample 
No. Descript ion 

ACE-218 10-foot  ch ip  sample (2- inch i n t e r v a l )  ; l imonite  -s tained (wf:atht: ~ ~ : r i  

su r f ace )  l i g h t  gray s i l t s t o n e  

2 3-foot v e r t i c a l  channel; black a rg i l l i t e -1 imoni t . e - s ta ined  s i l t s to r l e  

-220 10-chip sample (2- inch i n t e r v a l )  r u s t y  quar tz  zone i n  pyritifer.ou:; 

s i l t s t o n e  below a r g i l l i t e  

-221 Se lec ted  rock samples; from ACE-220 zone 

-222 Grab rock sample; p y r i t i f e r o u s  s i l t s t o n e  

- 2 2  Selected rock sample; s i l t y  mudstone near  massive s u l f o s a l t s  

-224 Se lec ted  rock sample; 2-inch s u l f o s a l t  ve in  flanked by gray 

s i l t y  mudstone 

-225 7-foot  chip sample (2- inch i n t e r v a l ) ;  narrow (Q k h e s )  quar tz -  

sulfosal t  v e i n  

-226 Selected rock sample; ACE-225 ve in  ma te r i a l  

-227 Selec ted  rock sample; q u a r t z - s u l f o s a l t  ve in  ma te r i a l  

- 2 2  Selected rock sample; qua r t z - su l fosa l t  ve in  

-229 5-foot chip sample- (2-inch i n t e r v a l ) ;  ac ros s  1.6-foot a l t e r e d  dike 

-230 Grab rock sample; a l t e r e d  d ike  rock 

Grab rock sample; s i l t s t o n e  country rock 

Se lec ted  rock sample; s u l f o s a l t  ma te r i a l  from dike 

10-foot  ch ip  sample (2- inch i n t e r v a l ) ;  l imoni te -s ta ined  s i l t s t o n e  

5-foot  ch ip  sample (2- inch i n t e r v a l ) ;  ac ros s  a l t e r e d  d ike  

Se lec ted  ma te r i a l ;  reddish s i l t s t o n e  with quar tz  v e i n l e t s  

S o i l  samples (B-horizon where developed) 

Stream sediment sample 

S o i l  samples (B-horizon where developed) 



Table 7. --Sample descr ip t ions  ( f i g .  3 and t a b l e  2 )  --Continued 

Sample 
No. Descript ion 

ACE-280 Stream sediment sample 

-281 S o i l  samples (B-horizon where developed) 
to -303 

-304 Grab rock sample; a l t e r e d  porphyr i t ic  l a - t i t e  ( c h i l l  zone f a c i e s ? )  

-305 S o i l  samples (B-horizon where developed) 
to -308 

-309 Grab rock sample; a l t e r e d  po rphyr i t i c  l a t i t e  

-310 S o i l  samples 
t o  -311 

2 Grab rock sample; sheared and a l t e r e d  porphyri t ic  l a t i t e  

-313 S o i l  samples (B-horizon where developed) 
to -329 

-330 Stream sediment sample 



Table 7.--Sample 6escriptions (fig. 5 and table 3) 

Sample 
No. Description 

ACE-347 Grab rock sample; greenish-gray, foliated talc-carbona-te rock 

-348 Grab rock sample; green-gray, massive talc-carbonate rock 

-349 Selected rock sample from adit tailings; green-stained, sulfide- 

bearing, gray talc -carbonate rock. 

-350 Selected rock sample from adit tailings; green-stained, sulfide- 

bearing, gray talc-carbonate rock. 

-351 Grab rock sample; greenish-gray, foliated talc-carbonate rock 

-352 Grab rock sample; gray, pyritiferous limy mudstone 

-353 Selected rock sample; greenish-gray talc carbonate rock with 

sulfides and green staining near quartz veining 

-354 Soil samples (B-horizon where developed) 
to -356 

-357 Grab rock sample ( scree) ; gray, pyritif erous limy mudstone 

-358 Soil samples (B-horizons where developed) 
to -364 

-365 Selected rock sample; green-stained, sulfide-bearing talc- 

carbonate rock 

-366 G,rab rock sample; pyritif erous mudstone 

-367 Grab rock sample; vuggy, limonite-talc-carbonate rock 



Table 7.--Sanlple desc r ip t ions  ('iF, 5 and t ab le  4) 

Sample 
No. 
7 

Descript ion 

ACE-331 Grab rock sample; a r g i l l i t e  hornfe ls  

-332 5-foot chip sample (app.rox. 2-inch i n t e r v a l )  ; b i o t i t e  monzonite('i ) 

-333 5-foot chip sample (approx. 2-inch i n t e r v a l ) ;  b i o t i t e  monzonite 

-334 ?-foot  chip sample (approx. 2 -inch i n t e r v a l )  ; a l t e r e d  b i o t i t e  

monzoni t e  

-335 6-foot ch ip  sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  b i . o t i t e  

monzonite 

-336 5-foot chip sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  biotite 

rnonzonit e 

-337 5-foot chip sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  b i o t i t e  

monzonite and k-spar porphyry 

-338 5-foot ch ip  sample (approx. 2-inch i n t e r v a l ) ;  k-spar  porphyry dike 

-339 5-foot ch ip  sample (approx. 2-inch i n t e r v a l ) ;  k-spar porphyry and 

footwal l  a l t e r e d  b i o t i t e  monzonite, 

-340 ?-foot  ch ip  sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  b i o t i t e  mon- 

zonite  

-341 5-foot chip sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  b i o t i t e  

monzonl t e  

-342 5-foot ch ip  sample (approx. 2-inch i n t e r v a l ) ;  a l t e r e d  b i o t i t e  

monzonite 

-343 5 -foot chfp sample (approx. 2 -inch i n t e r v a l )  ; b i o t i t e  monzonite - 
q u a r t z i t e  contact  zone with 3 narrow arsenopyri te-quartz  veins 

i n  t he  q u a r t z i t e  

-344 Vein grab sample 

-345 Vein grab sample 

-346 Vein grab sample 



Table 7.--Samwle desc r i s t ions  (fig. 5 and table  5 )  

Sample 
No. Description 

ACE-370 10-foot channel sample; l imon i t i c  dike rock 

-371 Grab rock sample; altered dike rock 

-372 10-foot channel sample; a l t e r e d d i k e r o c k a n d a s g i l l i t c  

-373 Grab rock sample; a l t e r e d  dike rock 

-374 10-f o o t  channel sample; l imoni t ic  dike rock and a r g i l l i  t e  

-375 Grab sample; l imoni t ic  t a i l i n g s  mater ia l  



Table 7.--Sample descr ip t ions  ( f i g .  6 and t a b l e  6)  

Sample 
No. Descript ion 

ACE-001 LO-foot chip sample (continuous i n  s o f t  mater ia l ,  2-inch interval 

i n  bedrock); a l t e r e d  porphyr i t ic  l a t i t e ( l )  

-002 10-foot chip sample; a l t e r e d  porphyr i t ic  l a t i t e ( ? )  

10-foot chip sample; a l t e r e d  porphyr i t ic  l a t i t e ( : )  

LO-foot chip sample; a l t e r e d  porphyr i t ic  l a t i t @ ( ? )  

10-foot chip sample; a l t e r e d  porphyr i t ic  l a t i t e (  ? ) 

10-foot chip sample; a l t e r e d  porphyr i t ic  l a k i t e ( ?  ) 

Grab rock sample; l a t i t e ( ? )  replaced by carbonate-chlori te  

10-foot  ch ip  sample; a l t e r e d  f e l s i t e  

Grab rock sample; a l t e r e d  f e l s i t e  

Grab rock sample; black a r g i - l l i t e  inc lus ion(?  ) 

10-foot  chip sample; a l t e r e d  f e l s i t e  

10-foot chip sample; a l t e r e d  f e l s i t e  

LO-foot chip sample; a l t e r e d  f e l s i t e  

Grab rock sample; a l t e r e d  f e l s i t e  

10-foot chip sample; a l t e r e d  f e l s i t e  

10-foot chip sample; a l t e r e d  f e l s i t e  

6-foot ch ip  sample above hornfelsed a r g i l l i t e  

10-foot chip sample; a l t e r e d  f e l s i t e  between hlack a r g i l l i t e  
inc lus ions  

-019 Grab rock sample; s u l f i d e  -bearing porphyr i t ic  l a t i t e  ( :l ) with 

s i l i c a  nests and v e i n l e t s .  

-020 10-foot chip sample; a l t e r e d  f e l s i t e  and a r g i l l i t e  



Table 7.--Sample desc r ip t ions  (fig. 6 and table 6)--continued 

Sample 
No. Description 
- 

-021 10-foot  chip sample; a l t e r e d  r c l s i t e  

-022 LO-foot chip s m p l e ;  a l t e r e d  f c l s i t e  

-023 12-foot  chip sample; a l t e r e d  f c l s i t e  

-024 10-foot chip sample; a l t e r e d  f e l s i t e  

-26 S o i l  samples (B-horizon where developed) 
to -81 

- 82 Stream sedimen,t; stream water pH -\ 5. 

-83 Grab rock sample; porphyr i t ic  l a t i t e (  ? ) 

-84 Grab rock sample; porphyritic Latite( ? ) 
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