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GEOLOGIC REPORT NO. 29 

PROGRESS REPORT ON THE GEOLOGY AND GEOCHEMISTRY OF THE 
SINUK AREA, SEWARD PENINSULA, ALASKA 

Gordon Herreid 

INTRODUCTION 

This report  and Division of Mines and Minerals Geologic Report No. 24 describe 
investigations i n  t he  Sinuk d i s t r i c t  made by the author during 1965 and 1966. Sev- 
era l  mineralized l oca l i t i e s  indicated by numerous gossans and geochemical anomalies 
make up  the d i s t r i c t .  Geochemical anomalies found during the 1965 f i e l d  season a t  
the  Quarry and Galena prospects, the Monarch gossan, and elsewhere have been report- 
ed (Herreid, 1966). A geochemical anomaly discovered i n  1966 on Aurora Creek i s  
herein reported fo r  the f i r s t  time. The geology as  mapped to  date i s  shown (f igure  
as well as a1 1 of the geochemical data ( tables  1 and 2) and several new assays 
( t ab le  3 ) .  

Further f i e l d  work in the  Sinuk area i s  planned. 

AURORA CREEK ZINC DEPOSIT 

This apparently new discovery i s  located on the slope eas t  of Aurora Creek, in  
the  headwaters of Cripple River ( f igure  2).  I t  i s  indicated by a geochemical so i l  
anomaly and a scat ter ing of sphaleri te-bearing f l o a t  f o r  a distance of a t  l e a s t  7000 
f e e t  and by stream sediment anomalies in the stream sediments of Aurora Creek. There 
a re  no exposures of ore i n  place i n  the Aurora Creek drainage. 

The deposit was detected i n  Aurora Creek sediments using the  cold extractable  
heavy metals t e s t .  The t e s t s  required from 10 t o  over 20 m i l l i l i t e r s  of dithizone 
for  a distance of 2 miles below the deposit.  Total zinc contents of these samples 
r a n g e  from 310 t o  2600 par ts  per mill ion,  b u t  only background amounts o f  lead and 
copper a re  present in a l l  b u t  one of the  samples. 

The area o f  h i ghes t  grade f l o a t  extends f rom Aurora Creek ( f i g u r e  2, sample F )  
south t o  the  old placer ditch on the h i l l s i de  ( f igure  2 ,  R ) .  A speciman of high- 
grade dolomite-quartzite-sphaleri t e  f l o a t  ore found in Aurora Creek a t  the s i t e  o f  
stream sediment sample 134 ( t ab l e  3 )  contains 10 percent zinc. Under the  microscope 
t h i s  was found t o  be a granular aggregate of dolomite with i r regular  clumps of gran- 
ular  quartz and spha le r i t e  and a scat ter ing of muscovite and ch lo r i t e  f lakes.  

North and south of Aurora Creek the  ore-bearing f l o a t  i s  s c h i s t ,  par t ly  replaced 
by quartz, dolomite and sulf ides .  A t  location F, 1200 f e e t  north of Aurora Creek, 
the  mineral ized f l o a t  i s  muscovite s ch i s t  impregnated with quartz and pyr i te .  

Float a t  location C i s  similar  t o  t ha t  a t  F and consis ts  of muscovite s ch i s t  
with disseminated pyr i t e ,  chalcopyrite, and galena. 

Surf ic ia l  f l o a t  on the  h i l l  south of upper Aurora Creek contains, in  addition 
t o  unmineralized s ch i s t ,  s i l i c i f i e d  and dolomitized s ch i s t  f o r  a w i d t h  of 400 f e e t  



across the s t r ike  of the zone (figure 2 ,  AA and B B ) .  Alcng the uphill s ide of the 
mi~eral ized zone, large f loa t  blocks contain crackled dolomite lenses bor~ered by 
grawl ar quartz-doi omi t e  r ~ c k  with prominent pyri te-1 eucoxene bands. Fractures in 
the dolomite are f i  1 led hi t h  narrow (+  1/8 inch) quartz stringers.  No ore r inerals  
were sEen, b u t  mud from a seepage near the upper side of the zor?e carries 860 p p r  
zinc arid 3 i C  ppni lea6 (figure 2 ,  B B ) .  The s rea t  width c f  tkc zone c f  mineraiized 
f loa t  may be due t o  down-slope creep from a narrow zcne on the uphill side.  

The geology betweeri the zone a t  P X  a n d  the cld p l ~ c e r  ditch i s  obscured by 
well developed sol if luction lobes. 

Three thousand fee t  south of AA.  cn the ridge between Oregon Creek and Penny 
River, s l ight ly  mineralized rock i s  exposed in several cld prospect pi ts  f c r  a 
distance of 500 fee t .  The dump a t  the northern-most p i t  contains dolomite boudins 
(lenses) veined by quartz and banded porous sil iceous ore containing sparse sphalerite,  
galena, and chalcopyrite. This ore i s  an isolated pod in schis t .  There i s  no f l o a t  
ore in the rubble exposures surrounding the p i t .  The ore i s  strikingly similar t o  
that  in the zone a t  A A y  B B .  

For 500 fee t  south along the ridge most of the exposed rock i s  unmineralized 
schis t ,  b u t  in several small pits s i l i c i f i e d  muscovite schis t  and some quartz- 
veined dolomite i s  present. No ore minerals were seen. Three l inear gullies cut- 
ting across the s t r ike  of the schis t  in this area are probably cross fau l t s ,  as 
indicated by changes in lithology on opposite sides.  The mineralization in this  area 
may be related in origin t o  this faulting. 

The area between the zone a t  AA and the pi ts  on the ridge was not examined, b u t  
the lack of geochemical anomalies in the dry h i l l s ide  gullies below (figure 2 ,  
samples 137 and 138) suggests that i t  i s  not strongly mineral ized. 

SUMMARY 

This mineralized zone on Aurora Creek i s  a t  leas t  7000 fee t  long and s t i l l  open 
to the north. I t  seems t o  represent lenticular zones of s i l i c i f i ca t ion  and dolo- 
mi t i  zation wi t h  associated pyrite,  sphal e r i  t e ,  and mi nor galena and chalcopyrite, 
possibly controlled by fau l t s  in the schis t .  
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TABLE I 

Analyses of geochemical samples from the  Sinuk area  ( a )  

concentrat ion ( ~ ~ r n ) ( ~ )  F loa t  a t  the  sample s i t e  

-0 
w 
V) 

EaJ 
5 
w n  
LE 
t'a 
cncn 

60 ' 
50 ' 

6 ' 
2-8 ' 
8-20 ' 
8-20 ' 
2-8' 

X 
boulders- 

f i n e s -  
2-8' 

2 1 1 
60 5 
no f l o a t  

X 
10 

s i l t  s t .  1%, Sinuk R .  

T e r t i a r y  congl. 10% 

hematite s t a ined  c a l c i t e  
veins i n  place 
gravel mainly sch,  boul- 
de r s  g r a n i t e  

12 5C302 65 100 15 2 7 X 
13 5L 184 20 115 15 2 18 dry 
14 5L181 20 90 15 - 7 6 X 

c a l c i t e  2% 
c h l o r i t e  sch.  interbedded 
with marble 

I 1  20 2 g r a n i t e  boulders- 78 
10 90 

2 50 4 8 
not  recorded 
much organic mater ial  i n  sample 
unfrozen s o i l  under moss 

Sample loca t ions  shown on f i g u r e  1 
Total metal contents  analyzed by Rocky Mountain Geochemical Labora tor ies ,  S a l t  Lake C i ty ,  Utah, using atomic absorpt ion 
and co lor imet r ic  methods. Reported i n  p a r t s  per  mi 11 ion .  
Mil 1 i l  i t e r s  di  thizone,  cold e x t r a c t a b l e  heavy metals t e s t  (Hawkes, 1963).  I 

I 



Concen t ra t i on  ( ~ p r n ) ( ~ )  F l o a t  a t  t h e  sample s i t e  

h 

C,U 
V)- 
w 
C,. 

N 
u-0 
7 

a J -  .? - 
LL E 

f r o z e n  s o i l  under moss, much o r g a n i c  m a t e r i a l  i n  sample 
f rozen ,  much o rgan ic  m a t e r i a l  i n  sample 
X No moss 
X I 1  I1 

f r o z e n  s o i l  under moss, much o rgan ic  m a t e r i a l  i n  sample 
X-1" much o r g a n i c  m a t e r i a l  i n  sample 
X 

no moss 
I1 I1 

moss 
no moss 
b l a c k  o r g a n i c  s o i l  
under moss 

X i r o n  s t a i n e d  marble no moss 33 5L 269 
34 5L 279 
35 5L 278 
36 5L 277 
36a 5L 276 
37 5L 155 
38 5C 399 
39 5L 231 
40 5C 319 
41 5C 318 
42 5C 317 
43 5L 232 
44 5L 233 
45 5L 226 
46 5L 234 
47 5L 227 
48 5C 308 
No sample 
50 5L 230 
51 5L 228 

i r o n  I! s t a i n e d  I I sch. [ I  

1  s t r o n g  i r o n  s t a i n  
10 

X s i d e h i l l  r u b b l e  
100 green ish brown s o i l  under humus 

X Cat.  t r a c k  
50 

X abandoned road c u t  

smal l  mudhole i n  muskeg 



Concentrat ion (ppm)(b) F l o a t  a t  the  sample s i t e  

'a'a sn 
V)c- 

Q V) - Q V )  
.r aJ 0 
O D E  m u  

52 52 5L 220 130 
53 53 5L 218 55 
54 54 5L 217 45 
55 55 5L 216 55 
56 56 5C 326 35 
57 57 5L 215 80 
58 58 5L 214 60 
59 59 5L 212 45 
60 60 5L 213 25 
61 No Sample 
62 62 5L 206 55 
63 63 5L 209 30 
64 64 5L 210 25 
65 65 5L 211 80 
66 66 5L 221 40 
67 67 5L 223 30 
68 68 5L 239 40 
69 69 5L 240 15 
70 70 5L 224 20 
71 71 5L 225 20 
72 72 5L 229 30 
73 73 5L 283 25 
74 74 5L 284 25 
75 75 5 L 2 8 5  35 
76 76 5L 286 35 
77 77 5L 287 40 
78 78 5L 288 20 
79 79 5L 289 35 
80 90 5L 237 45 
81 91 5L 238 25 
82 92 5C 332 25 
83 93 5C 334 35 
84 94 5C 284-4 15 
85 95 5C 284-3 10 

2 2 
2 11 d ry  
2 11 d r y  

X X XX do1 omi t e  b recc ia  
p l us  marble boulders sch. bedrock 

100 unmi nera l  i zed 1 ook i  ng 
X 5 

I 

ul 

I 



r L 
C,C,l-wmm 7 

aJ hhb 
0 

uessog 

z ~ ~ e n b  ukaA 

a3 PO L oa 

auoq suaaJg 
. CI 

E. 5 
E+'E- 
* r S V ) S  
- a  aJ 

1 E S E  
0 *r .r .r 
m u  w 

a J u  aJ 
m 3 V )  

aJEa 
s u  s 
.r aJ .r 
't L' t  

1 s 
Lkl V) o =  

L 
a J I V )  

X X X X X X  w m 3  X X X X  X  
7 aJ o =  
3 S F  
0 .r 't 
n' t  

. . 
X X X  E 

m 

a dues 
.pas ur6a.q~ X X X  X X X X  X  X X X X  

( D h m O  N WU, e m 6  ~ m C O h h W a m b m N ~ O c 3  
QICnOIO N NN NNN % N F - F O O - - - - - F - O  

F F FF 7-- F FF--?-FF-?-F?F 



concentration (ppm)(b) 
h .  

C,n u 
V N a J  
01 V) 
C , .  

N E a J  
uu a- 
? a J n  
a J .  L E  
.r- C, 
LLE v, v, 

FF 

ncu 
E n  
a 
m x -  C, 

C , V )  V) 
V )  .r 
. r Q I O  C 
O W E  U 
m- v, 

Float a t  the sample s i t e  
N 

125 15 4 4 X 
620 60 -- 1 10 dry 

95 20 1 1 dry 
60 15 1 2 dry 

250 30 2 10 X 
145 15 3 2 X 

130 20 2 1 X 

Moose Cr. 
Josie Cr. 

Cripple R .  

Aurora Cr. 
'I 'I 

I' I' 

Aurora Cr. Trib. 
Aurora Cr. 10% zinc i n  
f l oa t .  
Aurora Cr. 
sphaleri t e  and pyrite- 
bearing gossan 

marble bedrock 
I' I' 

bedrock; med. gy. marble 
trib. to Oregon Cr. 
bedrock sch. Short Gulch 

Oregon Cr. Trib. 

Nugget Gulch 
1im.m. breccia 
Oregon Cr. Trib. 
Oregon Cr. 



Concentrat ion (ppm)(b) F l o a t  a t  the sample s i t e  

90 15 2 4 X 1-2 '  
105 15 2 2 X 1-2 '  
125 25 2 4 X 2-8 '  
125 15 2 2 X 
120 20 4 5 X 

10 10 2 2 X 8-20' 
85 15 1 1 X 8 ' 
95 15 2 1 X 3 ' 

105 15 4 1 X 4 ' 
95 15 2 1 X 8 ' 

100 20 2 1 X 4 ' 
90 15 2 1 X 4 ' 
30 5 1 3 X-2" 
80 10 2 8 X 2-8' 

110 20 2 5 X 2-8' 
90 15 2 3 X 2-8' 
70 15 2 9 X 2-8' 
65 5 2 5 X 1-2 '  
90 10 1 2 X 6 ' 
80 15 2 2 i n t e r m i t t e n t  

C l  evel  and C r  . 
I I ' I  

Cleveland C r .  T r i b .  
C l  evel  and C r .  
Cleveland C r .  T r i b .  

I I I' 'I 

C l  evel  and C r .  gossan 

C r i pp le  C r .  T r i b .  
l i m o n i t e  s t a i n  on a l l  
rocks 

dolomi t e  outcrop 
upstream 

35 52 1 2 
f 1 ows over moss 
63 25 2 
69 25 1 
95 5 
70 25 3 
76 20 2 
98 1 
80 10 5 3 

marble bedrock 



Concentrat ion (ppm)(b) 
d 
CU 

G 

No sample 
5L 250 35 9 0 
5L 251 25 120 
6C623 30 110 
No sample 
5L 253 15 6 5 
5L 254 30 105 
5L 257 30 115 
5L 255 65 135 

F l o a t  a t  the  sample s i t e  

- .  3 
C, a 0  N 

t 'n -0 u 7- aJ C, 0 
v)- aJ .r n s L C, 
a~ V) 3 zn o QI rd 
C, - P C ,  J aJw V) 

5 v)rn - QI V) -+ 0- c C,C, Y 
-0-0 rd- +JY) cn rb .r .r L z c V) 7 a J Q  aJ FQV)  *r C L rb 
O, . L E  L .raJ0 -t: L a -  'r V) IU 0 
.r7 +J rb -U O W E  0 a L O  9) 0 L-r 
L E m m  m m- m a n  > C3 C3-0 

El 
tr 

X-2 100 
1 X 8 '  92 5 2 1 A r c t i c  C r .  
3 X 2 ' f lows over  moss 
1 X 6 ' 7 4 1 25 Bowhead C r .  
1 X 4 ' 86 4 ca l  c i  te-10% 
2 X 4 '  f i n e s -  100 

medi urn- 100 
coarse- 100 

1 X 3 ' 90 10 
1 X 5 ' X f lows over  moss 
2 X 4 ' I I I' I I 

1 X 10 '  93 7 
2 X 2 ' 94 5 1 
1 X 3 ' 9 9 1 
1 X 3 ' 9 5 5 
3 X 1 ' f lows over moss 
2 X 2-8' 100 

d ry  1 -2 '  marble blocks on h i l l s i d e  on sch. bedrock. 
X 2-8 '  X 

c a l  c i  te-2% 
dra ins  marble sch. , 
con tac t  w 

I 



Concentrat ion ( ppm) (b) 

5 
s 
a, 

F l o a t  a t  t h e  sample s i t e  
i 

214 6L 557 45 125 25 4 1 X 4 ' 
21 5 6L 558 50 430 80 5 4 X 4 ' 
21 6 6L 559 45 120 25 3 2 X 12 '  
21 7 6L 561 40 115 30 2 1 X 6 ' 
21 8 6L 562 60 120 20 1 1 X 6 ' 
21 9 6L 569 40 105 25 3 1 X 6 ' 
220 6L 563 35 70 15  1 1 X 5 ' 
221 6 L 5 7 0  40 110 30 5 1 X 5 ' 
222 6L 574 40 120 30 4 1 X 7 ' 
223 6L 576 55 125 40 6 1 X 5 ' 
224 6L 578 40 105 25 5 1 X 4 ' 
225 6L 579 30 100 25 5 1 X 4 ' 
226 6C 918 75 205 35 6 4 X 4 ' 
227 6C 916 45 115 25 2 1 d r y  
228 87 5L 191 25 85 1 0  2 3 X 2-8 '  
229 88 5L 192 20 45 1 0  1 2 X 2-8' 
230 89 5 L 1 9 3  45 105 15  2 2 d r y  
231 98 5L 199 35 100 15  2 1 X 1-2 '  
232 101 5L 194 15 65 1 0  2 2 X 2-8 '  
233 103 5L 196 20 60 1 0  2 2 X 1 -2 '  
234 104 5L 197 30 135 20 2 2 X 2-8 '  
235 1 0 5 5 L 1 9 8  35 140 15  2 4 X 20-60' 
236 6C 644 15 85 15 1 2 X 6 ' 
237 102 5C 347 15 65 5 2 15 X 2-8 '  

** poss ib le  i n t e r f e r e n c e ,  b ismuth ? (h igh  i r o n  content )  
1 i m  .m. 1 imoni ti zed marble 
brec.  b r e c c i  a 
sch. s c h i s t  
congl . conglomerate 

9 9 
9 8 
9 9 
97 2 
97 
9 9 
98 
9 9 
99 
9 9 
98 
95 

X X 
X X 

90 
10 88 2 
10 88 2 
10 90 

100 
50 50 
10 80 10 
80 10 10 
45 50 
f i n e  mud 

X 
10 

X 1 i m .  marbl e boul  ders 

r u s t y  s t a i n  on g rave l  



Table 2. Analyses of geochemical samples from Aurora Creek, Sinuk area 
(a)  

Concentration (ppml Float a t  sample s i te  
P 
aJ 
aJ 
V) 

+20 30 - 340 20 3 Cr. 4'  70 15 5 
18 30 310 20 2 C r . 1 5 '  30 44 18 5 
10 50 540 45 2 C r . 10 '  49 30 20 
15 20 350 40 2 Cr. 2' 60 30 10 

(Creek f l o a t )  assay sample, see table 3 
+20 75 2600 425 5 Cr. 5' 43 50 

4 75 125 15 4 Cr. 6'  23 75 
+20 40 340 25 2 Seep 8" 1 00 
+20 30 670 35 2 Seep 6" 100 

assay sample, see table 3 

20 20 290 25 3 
15 55 410 35 3 

assay sample, see table  3 
assav s a m ~ l e ,  see table  3 

Seep 3" 99 
Seep 6" 100 

X 

Seep 1" 100 
Seep 1 ' 70 

4" 100 
8" 100 

10" 100 
8" 100 

10" 6 5 
4" 100 

Cr. 6 '  
2" 100 

Aurora Cr. 
3 I' 

1 'I 

Aurora Cr. t r i b .  
zi nc-10% 

2 5 Aurora Cr. outcrop: 
ch lo r i t e ,  muscovite, 
quartz sch i s t  w i t h  rusty 
spots 

2 Aurora Cr. 

from 14 t o  15: no gossan 
f l o a t ,  1 block(3'xlO' ) 
white vein quartz 
Northernmost ore f l o a t  
seen 

2.3% zinc 
3.7% zinc 

Aurora Cr. 
taken just above ditch on 
l e f t  l imi t  of Aurora Cr. 



Table 2. Continued 

Concentration (ppm) F loa t  a t  sample s i t e  

780 200 2 - - 
790 210 2 - - 
600 220 2 

1500 180 3 - 
1000 145 4 - - 

l e ,  see t a b l e  3 
Seep 

1 II 

1 5 II 

1 20 II 

5 (do1 omi t e  brecc ia 
w i t h  c a l c i t e  f i l l i n g )  - - 

I1 

II 

II 

one 4 '  b lock q u a r t z i t e  

f 1 oat blocks : crack1 ed - . - 
dolomite boudins w i t h  
1/8" quartz ve in  f i l l i n g ,  
i n  banded do1 mi te-quart-  
z i t e ,  Blocks t o  6 f t .  long 

15 65 - 860 - 370 3 Seep3" 80 5 10 5 seepage near upper s ide  
o f  minera l ized s i l i c i f i e d  
s c h i s t  replacement zone 
400 ft. wide. 

(a) Analyses of -80 mesh f r a c t i o n  by Rocky Mountain Geochemical Laborator ies 
(*) F i e l d  t e s t  by Hawkes" co ld  ex t rac tab le  heavy metals method. 



Table 3. Assay data from the  Sinuk area 

Ounces / ton** Weight percent*** 

Sample Field No. Gold Si 1 ver Copper Lead Z i  nc Antimony Arsenic Other 

97 f i g 1  
97 * f i g  1 

227 f i g 1  
227 * f i g  1 
162 * f i g  1 

C f i g  2 

F f i g 2  
G f i g  2 

134 f i g  2 
AA f i g 2  

n i  1 n i  1 
0.01 t race  
t race  n i  1 
0.1 n i  1 
n i  1 n i  1 - - 
- - 

t race n i  1 
0.01 n i  1 

n i  1 0.40 

nd nd 
nd nd 
nd t race 
nd t race  
nd nd 

0.06+.05 - 0.35.1 

t race  
t race  
t race  
t race  
t race  
0.75.2 

2.3+.5 
3.7T.7 
i o+i. o 
3.45.6 

nd 
nd 

t race  
t race  
t race  

t race  barium, manganese, 
cadmium, chromium 

t race  t race  chromium 
t race  

nd 
t race  

All samples have less  than 0.0002% Molybdenum, except F which was not run. 
* location keyed t o  th i s  geochemical sample s i t e  

** f i r e  assays by Donald R. Stein,  assayer, Division of Mines and Minerals 
*** X-ray spectrometric and analyses by Namok Cho, x-ray mineralogist, Division of Mines and Minerals 

, Sample Description of sample 

I 97 f ig .  1 

I 
I 

227 f ig .  1 
227*fig. 1 

162*fig. 1 
C f ig .  2 
G f ig .  2 
FPig .  2 

134 f ig .  2 
AA f ig .  2 

Monarch gossan, east  end of large trench extending west from saddle. 
Goethite surface rubble 
Monarch gossan, west end of large trench extending west from saddle (300 F t .  west of 6L518). Goethite 
surf ace rubbl e 
Antimony prospect i n  Last Chance Cr. drainage. Gossan from prospect p i t  about 300 f t .  north of upper ad i t  
Saddle about 200 f t .  northeast of #227 (6C915). Vein quartz f l oa t  (2 lmm) from 60 f t .  wide zone of porous 
s i l i c i f i e d  black s la te .  Saddle marks location of Penny River f au l t .  
Knob of black s l a t e  containing deformed quartz veins located 0.8 mile eas t  of #I62 
Float i n  tundra: s i l i c i f i e d  sch i s t  ore, northernmost ore seen on Aurora Cr. 
Float i n  tundra: s ch i s t  w i t h  quartz, sphaler i te  vein bordered w i t h  pyri te  and sphaler i te  
Float in tundra: s i l i c i f i e d  sch i s t  w i t h  disseminated pyri te and pale ye1 low sphaleri te  
Float i n  Aurora Cr. : granular carbonate rock wi t h  scattered quartz and sphaleri t e  grains 
Float blocks: crackled, dolomite boudins i n  a matrix of banded dolomite, quar tz i te  rock w i t h  disseminated 
pyr i te ,  sphaleri t e ,  and 1 eucoxene 


