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()E1';- FILT PlT'(POPT 

Rl.(:ON IS~Ar.(;. SA'I'LINI OF 
L;ACHI AND IVl1, 1LOUT H DEPOSITS, RPV 
iNORTs'ON BAY AND 1O'OTZ ED'E SOUND, 

SEWARD PENI[NSULA, ALASKA 

BY 

Robert V. Berryhill 1/
 

INTRODUCTION AND SUNIARY
 

:)eposits along the shores of the Seward Peninsula, Alaska were 
samlpled by the Federal Bureau of Nines during August 1959. The 
reconnaissance included sampling between: 1) Golovia and Koyuk on 
the south shore of the Seward Peninsula, and 2) between the Goodhope 
D.iver and Alder Creek on the north shore of the peninsula. Bench 
deposits were sampled to indicate their heavy mineral content and to 
determine if detailed studies on individual deposits would be 
warranted. Stream and river deposits were sampled and analyzed for
 
indications of lode deposits which may exist inland from the beach
 
areas. The samples were shipped to the Bureau of Nines laboratory
 
at Juneau for analysis. Of 61 samples analyzed petrographically,
 
10 were bedrock chip samples and 51 were pan concentrates of beach 
and river deposits. Only trace quantities of heavy minerals vere 
recovered from all deposits by single pans.. Traces of tin were 
detected in two samples from the shores of Norton Lay.
 

Travel within the areas examined was by small boat; bedrock
 
formations cropping out along the shore were examined when time,
 
weather, and beaching conditions permitted. No deposits of potential
 
economic value were found.
 

1/ Nine examination and exploration engineer, Region I, Alaska 
Office of Mineral Resources, Juneau, Alaska. 

Work on manuscript completed in February 1962. 
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LOCATION AN4D ACCESSIBILITY
 

The deposits examined are along the shores of the Seward Peninsula. 
in northwestern Alaska (fig. 1). The areas investigated on the penin­
sula include: 1) Deposits between Golovin and Koyuk on Norton Bay 
(figs 2 and 3), and 2) deposits between Goodhope River and Alder Creek 
on Kotzebue Sound (fig. 4). The area on Norton Lay is shown on the 
Solomon and Norton Bay topographic map, 1:250,000 series, U. S. Geological 
Survey; the area on Kotzebue Sound is shown on the Kotzebue topographic 
map, 1:250,000 series, U. S. Geological Survey. 

The Norton Bay area, in the southeastern parF of the Seward Peninsula,
 

is accessible from Nome (approximately 70 miles to the west) by air to
 

siall bus airports at Golorin, Elim, and Koyuk ahd to the Federal
 
Aviation Agency airfield at Moses Point. Virtually all access is by small
 

bush aircraft. The area has no roads or good harbors; most travel is by
 
foot or small boat.
 

The Kotzebue Sound area is on the northern part of the Seward
 
Peninsula. Access is by small aircraft to the bush airfield at Deering.
 
Deering, at the mouth of the Inmichuk River, is the only permanent
 

V 	. community in the area. A road from the village to the placer mines up 
the Inmachuk River is used by the miners in the summer months when 
hauling heavy supplies and equipment from Deering to the mines. Travel 
along the coast is by foot or small boat. 

The prevailing northerly winds are often strong, and can cause a
 
heavy surf. Special care should be taken when traveling the coast by
 

boat.
 

HISTORY AND OWNERSHIP 

Small-scale beach mining for placer gold near the mouth of Alder 
Creek on Kotzebue Sound in 1901 is the only report of beach mining in 
the area examined. 

Host of the beaches smapled along the shores of Norton Sound are 
in the Norton Bay Native Reservation wherein no mining claims may be 
located. The reservation extends from approximately 4 miles northeast 
of-Cape Darby to 1 mile east of Bald Head. 

J 	 . 'a 
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PHYSICAL FPATURiES AN;7 ClIiTATE 

C!lovnin Bay is al shallow batJri we!s{t of the Fwikt Iik 1 oulnta]n ,,alone the eastern shore many small beach deposits have developed :etUzCen a se1(ries of b~edrock exp>osires. Talc weosterrn shores of !Norton 1;:1Iyarecharacterized byssharp hedrocl bluffs beneath which few beach depositshave Uevcloped;lhowever, slmall gravel beaches occur at the T~outhrs of themany creel, wwhich drain into the hay. Similar depoosits occur in thevicinity of Bald lead at the north end of Norton Bay. Sand-y mud deltasoccur at the mouths of the Koyuk and Ttlbutulick-KwiI( Rivers. 

. 11 

Dence underbrush and small spruce -row along the eastern shores ofH.orton bay; the western limit of tinber growth along thie shoreline isnear sample l&. The eastern shores of Golovnin Bay and the slopes ofthe Kwiktalik Mountains are characteristic of the low rolling, roundedhills and trundra country in the western portion of the Seward Peninsula. 

The southern shores of Kotzebue Sound between Goodhope River andiotherwood Point are characterized by a succession of low tundra-covered
heaelands marking the northern extension of low north-south ridges;beach deposits beneath the bedrock headlands are either lacking or poorlydeveloped. Gravel beaches have developed at the mouths of the smallerstreams. The only sizeable shoreline beach deposits are spits at themouths of the Inmachuk and Kugruk Rivers, and shallow bars forming theSullivan Lake Laooon and an unnamed lagoon 2 miles west of the KugrukRiver. Several reindeer herds range the area. 

The seward Peninsula climate is subartic and semi-arid. Strongwinds, light rain, and midsummer snow often make outside work uncom­fortable. 

0 Tide range in both Norton Bay and Kotzebue Sound is 2 to 4 feet;strong persistent north or south winds have a greater effect on thewater level. 

GENERAL GEOLOGY 

Beach deposits at creek mouths on the shores of Norton and GolovninBays are promarily alluvium mixed with smallquantities of surf-erodeddetritus from nearby bedrock exposures. Few beaches have developedwhere the bedrock crops out along the shore. A spit at the mouth of theTubutulik-Kwik River drainage is the only sizeable beach deposit in thearea examined. Beach material at the mouth of the Koyuk River is veryfine sandy and/or silt. Prevailing shore currents in Norton Bay are fromwest to east as evidenced by a well developed spit at the mouth of theTubutulik River. Elevated sea caves along the east coast of the Darby 
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ninsusl.a , andti elevated rijrine depoesits in ii 'tonl L ly o111 elewhlere on 

the SeCard 'Puinisulaare evj(slr-lce of a1 once. bieir base level of erosion. 

'Tile clelvatcd dopo.zAsi h)lVe been rev2orked by stroaws alid they are not 

readily rccot-;n:ized. 

The Leach deposits along the shores of l-otzebue Sound are promarily 

reworked river alluvium. Spits have dcivcloped at the mouths of the 
The shoreline is characterized by aItniachuk and iunruk Rivers. 


succession of low, bedrock headlands and intervening valleys,. beach
 

deposits beneath the headlands are either absent or poorly developed.
 

the eastern shore of Colovnin bay, andGranitic rocks are exposed on 

from, Cape Darby northward to the vicinity of sample 22; livestone and 

black slates are exposed north and eastward to Bald Bead. Recent lava 

flows, massive dolomites and limestones, and a sequence of highlly folded 

schists and black slates are exposed along the shores of Kotzebue Sound.
 

Surf erosion of schist bluffs in the vicinity of Alder Creek produced a
 

beach deposit 1 to.2 feet deep containing small quantities of placer gold.
 

WORK BY THlE BUREAU OF VINES
 

Fieldwork was done in August 1959. Bush aircraft based in Nome
 

provided transportation to the areas investigated; travel within areas
 

was bysmall boat.
 

Because only small river mouth deposits occur along most of the
 

shoreline, most samples were collected upstream from the beach. The
 

concentration of from 12 to 15 pans was often necessary to assure
 

obtaining a satisfactory sample. Only trace quantities of black heavy
 

minerals were found throughout both areas. No wave-concentrated stringers 

or veneers of black sands were observed in any shoreline deposits. The 

samples were concentrated in the field using a 16-inch gold pan. The pan 

concentrates were shipped to Juneau, Alaska where detailed petrographic 

analyses were made by the Bureau petrographer.
 

Sixty-one samples were analyzed petrographically; 10 were bedrock 

chip samples and 51 were pan concentrate samples. Table I is a summary 

of the sample descriptions. Petrographic analyses of bedrock chip samples 

are shown in table 2. Table 3 is a summary of the pan concentrate analyses.
 
The tinThe petrographer detected traces of tin in samples 25 and 32. 


found in sample 25 indicates the possibility of a bedrock source within the
 

small drainage area of the stream sampled. The tin found in sample 32 may
 

have originated anywhere in the large drainage area of the Koyuk River Basin.
 

r i~~~~~~~~~~~~~~~~~~~~~. 
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TABLE 1. - Sa7nlle des;criptlons 

Saiz'Ple of pall;S i8hsr tion
 
Concentrated
 

1 4 aClpo:,At,lBeach ioatly platy schist.
2 5 Creek 8ravi2lrs--taken 100 feet+ inlald from beach.
3 4 Creek pravc1s---tazk-cn 3/4 mile inlalld from bench.
4 :-Bedrock exposures on slhore. 
S 1 Small cree7. rtoutli beach deposit.
* . 4 Creek gravel--takcen 1NO feet+ inland from beacch.7 6 Creek gravels--taken OO feet+ inlandl frombeach.0 s5 Creek gravels--tahen 300 feet+ inland from beach.9 Creek gravels--taken 450 feet +inland from beach.1i 12 Creek gravels--taklen 300 feet+ inland from beaclh.
ll 10 Creek gravels--takien 100 feet+ inland from 1u-ach.12 10 Creek gravels--taken 150 feet+ inland from beach.13 10 Creek gravels---taken 150 fect+ inland from Leach.14 10 Creekl gravels--taken 50 feet+ inland from beach.15 
 - Bedrock exposure on shore.
 
16 10 Creek tgravels---taken 100 feet inland from beach.
17 ­ Bedrock exposure on shore. 

8 Small creelk mouth beach deposit.
19 10 
 Creek gravels--taken 150 feet+ inland from beach.20 S Creek gravels--taken 50 feet+ inland from beach.21. 12 . Creek gravels--takten 450 feet-F inland from beach.22 - Shear zone 340° Az te 700 N with traces of sulfide 

minerals. 

23 1( Snall creek mouth beach deposit.
24 12 Creelc-gravels--taken 150 feet+ inland from beach.25 10 Creek gravels--taken 50 feet+ inland from beach.26 12. Creek gravels--taken 50 feet+ Inland from heach.27 12 Creek gravels--taken 20 feet+ inland from beach,
2S 3 Creek mouth beach deposit.
29 -- Lmonite float pebbles from Iron Creek.
30 15 Creek tands--- taken 600 feet inland from beach.
31 10 Beach gravels.
32 8 Beach sand deposit.
33 12 River -ands--thken 1 mile inland from beach.
34 10 
 River gravels--taken 1 mile inland from bveach.

12 Creek sands--taken 100 feet4 inland from beach.3s1 15 Creek sands--taken 50 feet + inland from beach.
37 15 Creek gravels--taken 25 feet+ inland- from beach. 

15 

39' 15 

'l lS Creek gravels---taken 300 feet+ inland from beach.
 

Creek mouth beach deposit, few fines.
 
40 15 Creek mouthI beach deposit, few fines.
 
41 . 15 Creek mouth beach deposit, few fines.
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I~sTABL 1. - Sarpl1e lie'3crlptirxn5 (coil.) 

.:till~~~~~~~~l,,{r~ ~ ~ ~ ~ Fl' 

Saimple of ]).'l1S 

concentratecl 

* 

= 

>fi 

42 
43 
44 
45 

46 

47 
48 
4. 
,0 
51 
5 

. 

15 
--
-

15 

15 
* 
15 
7 
-
-

-

Grcek J>rvels- u~Vcu 2.!,1vfeet + irnland from
L~erock ex,;Ost;rc on shore. 
l'edrockl expostire on shore. 
Creek gravels---taken ahout 1/2 mile upereckSullivan Lalke. 
Creek gravels--taken about 1/4 mile upcreekSullivan La'.e. -
Creek. gravels--takcn 1/3 mile + inland frombeach gravelsk. 
Bedrock exposure on shore. 
Bedrock exposure on shore. 
Bedrock eXPOsure on shore. 
Bedrock exposure on shore. 

[each. 

from 

from 

beach. 

'53 

54 
55 
:6 
57 
58 
59 
60 
61 

10 
.15 

7 
10 

5 
9 
6 
7 
3 

Inmachiuk Spit gravels.
TKugruk Spit gravels. 
Iagoon barrier bar gravels.
Beach sands, narrow deposit. 
Beach gravels at river moutlh. 
Beach gravels at rivcr mouth. 
Beach gravels at river mouth. 
Beach gravels at river imouth. 
Beach gravels beneath shcist bluffs, trace Au. 

. 0_ 



"FABIJE 2. * !t!:o Ilc anialv!;o+. of bedrock f;av 'p1 

I'rC(ioti:inanlt 5r) perccnt: X saiple 
tA A-tbundant 11) 50 p5 rcunit - Soul1it hiut not detected 
S - Stluhordilnate 2 10 p ercent f Flitortnccnrit 
, -- i r .5 - 2 percent R V.adioactivc 

F iFew .1 .5 percent Niumerals percent 
T Trace Less than .1 percent 

Le+'end: 1 Over I -ietected in 

Samples 

_ __ _ _ 4 15 17 22 29- 43' 44 49 50 51 52 

IRock classification:
 
Quartz diorite . X X
Q I~iLimestone . X X X X 
CUilorite schist X
 

Vein quartz and phyllite X
 
,inerals: .
 

Altbite 
 S
 

Andesine A A A
 
Biotite F H S
 
Calcite 
 A A F P P P 
Chlorite ;A T S S A 
Clays S 

ihornblende - A T M
 
Lin.onite 
 M P H F 
flicrocline 'A A A 

I'ascovite F 

(Ili-oclase T 

Pytite S N 

Quartz A A N P M SA A P M M 
Splenen F T 
Zircon T - ­

Remarks: ,Traces of copper and zinc were detected spectroscopically in
 
sample 22. Fluorescence was not detected except as zircon
 
in sample 1. Radioactivity was not detected.
 

a ~ 



TALE 3. Petrogra-p ic analyses of pan concentrates 

Legend: P - Prerominant Over 50 percent X - Detected In sample
A - Abundant 10 - 5() percent - Sought but not detected
S Subordinate 2 10 percent f Fluorescent 
l - Minor .5 2 Rpercent' ladioactive 

F - Few .1 - .5 percent Nuimrnls percent
T - Trace Less than .1 percent 

Samples 
1 2 3 5 6 7 8 9 10 11 

Rock fragments:
 
Biotite schist X 
Chlorite schist 
 X X T T
20 XDiorite 
Hornblendite X X 
Granite 
 X I
 

Minerals:
 
Albite 
 S S M F T -
Andesine 
 S M M M S A A A S
Apatite 
 F 	 P MM S
 
Augite 
 A S S A A P A
Riotite 
 T TT T
 
Chlorite 
 S A T ' F
 
Dolomite 
 - F
 
Epidote 
 M M T T T F F
 
Garnet 
 TFS 
 A M F M A A 
Hematite 
 T T T T T - F 
h1ornblende 
 S M A S A S t M
hiypersthene 
 T T
 
Ilmnenite 
 T M F M S-S 	 A
Limronite F F F T T F F F F 
tMagnetite 7 	 T- T F 0.6 F T T T A AMuscovite 
 F 
Olivine 
 M T
 
Orthloclase 
 A T A A A A A A A SPyr:tte 
 T T
 
Quartz A A A A A A A A A A
Sphene F M M M F M M F 
Staurolite 
 T M - F
 
Tourmaline 
 T - - F' 
Zircon 
 T T F F F M M F M M
 

Remarks: 	 The radioactivity detected was associated with high zircon
 
concentrations. 
 Scheelite was not detected. Beryllium, lead,

tin, indium, and bismuth were not detected spectroscopically.
 



TAOL. 3. -Petrooraplbic ancyi. of couCetrntle; (con.) 

~~_ _ __ Cs _________ 

_ __ 13_12 14 18 19 20 21 23 24 

Miinerals:
 

AiRljte -" -- S
 
PAndle <ine - - il II ! M 4M S 
AIpetite T T 
Aut<;ite S 11 F T T F M 

M - T . M M S 
S
MDiotite 

Calcite S 
Chlorite HM. M L F-- F M4 N. M S 
Dolomite -

Fnipote T . T F 
Garnet A F - - if F F F F 
horriblende M. S S S S A S S A Nl 
Ilmenite 1M iT 1 11 F F T F F 
Livonite F F F F F F F F F F 
.4al~netite F T ­ T M if S T S M 
0~li~oclase , S M M 
Olivine F M T 
Orthoclase A A A A A S A A A A 
Quartz .A A A A A P A A A A 
SpIhene NI S F M 14 S M F M F 
Zircon T F T T N1 M F T F T 

Remarks: Scheelite was not detected. No radioactivity was detected.
 

0~~~~~~~~~~~~~~ 



TABL, 3. 'troraic aly-._of an concentrate.^, (con.) 

=_y_ of jn = Sarnpilos____ ___ 

- ~Rock fragments: 
Carbonaceous sciLists X X 

Minerals: 
Actinolite T 
Albite 
An(iesine 
Apatite 

: 
M1 

1 
M 

1 21 S 
H 
T 

1` 
A 

S S 
S 

- S 

00 

: :Augite 
Calcite 
Cassiterite 

A 

Sn-T 

M S1S A F 
M A M 

H 
F 

Cfilorite 
C1hioritoid 
20loinite 
Epidote 
Carnet 

. 

. 

-S 
-. 

14. 

S 

nI 
F 

h 

A 
M4 
F 

H 

A 
: 

S 

F 

S 

T 

14M 

s 

S 
F 

-T 

S 
T 

T 
Goctlhite after pyrite A A; A S 
Graplhite - M1 

. - t-ieomatite 
1iornblende .T 

t ',T 
T T Di 

Ili-.enite 
Limonite 
i LagEnetite 

Lu.n;covite 
Oligo clase 

: 
T 
F 
M 

- M 

T 
M 

T 
.M 

4 
T 

F 
T 

14 

M4 
T 
1 

S 
F 
S 

T 
S 
T 

H; 
T 

M 
T 

Olivine 
Orthoclase S S A 

T 
A A 

1 
M 

A 
-

M 
-

S 

Ouartz 
Sphene 
Staurolite 

:T 
.T 

A A 
F 

A P A 
F 

S A. 
S 
F 

A P 
T 

P 

Tourmaline 
Zircon 

-T 
T 

T 
T . T T T T 

T 
f -- - T 

Renlarks; Less than 0.001percent En was detected in samples 26, 34, and 
35. Tr scheelite was detected in sample 30. 
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TABLE 3. - petrographIc ofpin concentrates (con.) 

36 37 33_ 39 40 41 42 45 46 47 

1Rock fragzcnts: 
Carbonaceous schist 4 f X X X 
Nica schist |A A X 
Olivine basalt X X T A 

Minerals' 
Ailbite M M 14 2I F it M i; .! 
Atueitc: - Pi i 14rs 
iliotite T ' 

6 CIlorite 
Cblori.toid 

M 
T 

M M1 
F 

F M M M 
T 

MI 
T. 

I 

*- Lidote It S S S S S 

Garnet T T T 
(Glaucoplane T 
Goothite :4 S S 
lerlatitc T F T 

! ' I].r1nonite TT 
LiJ-ionite MA IIt H F M M M It 

i~h;,.netite T T T T T T - - - T 
"uscovite 141 it T 
Olig-,oclase H 
Olivine S A M A P S M M S 
Orthloclase T 
Quartz P P P A A P P p P P 
Spliene T 
Zircon T T T T T T - T T T 

Pao .emarks: Less than 0.001 percent Zn was detected in samples 40 and 46. 
A trace of scheelite was detected in sample 41. 
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;lsalyscn
TAPIJ-1 3. - P'etrorra of pbic?an coiicontrate.; (con.) 

48 53 54 55 56 5 7 58 5I Q 61i 

,a',,onaccou9s schsts X T X -Xt x x T X 
. . I-olor-i~te A A H! z S A 14 ' 

Grcz'nschist r x x x x 
kiornblende gacise X X 
Nica Schip't X X x 
Clivine basalt T T X 

- Minera1s: 
AElbi te 
Apatite 

M M F M . I 21 M 
T 

I; 

.. 9 I .. 'F rsniteF M M .1 M F 
Liotitc It F Ii 
C.Jcite : F M. 
Chlorite M 3 M, I.I M S. -M I S 14 
Chioritoid M T iT F T T -T T 
Diopside 
Lpidote 

(blue f) 
.M 

Tf 
.-

. 

H 'I 
Tf 
s 1 M 

G.lrnct :. T - S A S S S S S 
Glaucophene T T 
Coetilite A M M 1 S .M 1: S S T 
-iornbrilende - F F 1I S S S F 
IIlMonite F F F M F M 14 
Linonite T F M F F F F M 
,legnetite . T T T T T T T T T T 
Olivine 1.4 S F S If 14 M l 4 
urtLoclase - F F F F F M F 

AV% vlartz P P P P P P.P P P 
S,)ltene T 
Zircon T- T T F T T T T T T 

Remarks: Scheelite was not detected. Less than 0,001 zinc was 
detected in samples 48, 54, 56, and 61. 

I~~~' , 


