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Results of Geological and Geochemical Investigations

in an Area Northwest of the Chulitna River

Central Alaska Range

By C. C. Hawley, Allen L. Clark, M. A. Herdrick,
and Sandra H. B. Clark

Abstract

Sedimentary and volganic rock unite of Paleozolc and Mesozoic
age, feulte, and elongate bodieg of Intrusive rock, particularly
serpentinites, have a dominamt northessterly trend in an area
northwest of the Chulitna River hetween Eldridge Glacier and Bull
River. The serpeminiieg locally comaln abnormal (as much as
0.5 percent) concentrations of nickel, have one newly identified
ocecurrence of chromite, and sare hosts to small epigenetic lodes
containing copper, goid, and silver. Other eplgenetic concentrations
of copper or other metgls occur (n Interlayered basalt and lime-
ewone at Partin amd Canyon Creeks in the southwestern part of the
area and in porphyry nesr Costello Creek In the northern part of
the area. Tin nccurs lngrelsen on upper Ohlo Creek, and abnormal
concentrations of tin alsd characterize mineralized rocks along
Canyon Creek and at a progpect near Long Creek. Mineralized
rocks characterized by ailver, lead, and zine crop out near Look-
out Mountain,

Anomalous concentrations of gold and other metals occur in
stream sedimems st lgoleted sitea in upper Long Creek and at
Coal Creek, as well as in peveral aread near known lode mineral
occurrences. Shorgun and McCallie Creeks both contain stream
sedimenta with anomalous concentratlony of metale and borh head
into the basalt-limestone unit which (s the host rock at Partin and
Canyon Creeks: these facts suggest thar other concentracions may
be found.

INTRODUCTION

A mineralized area near the West Fork of the
Chulitna River has been known since the early 1900's
(Capps, 1919; Ross, 1933). The area, called the Upper
Chulitna district (fig. 1), Includes the Golden Zone
mine and Silver King and Copper Kingprospects which
were investigated by the U.S. Geological Survey in 1967
(Hawley and Clark, 1968),

The aim of the Investigations in 1968 was to extend
geologic mapping and geochemical sampling to areas
adjacent ro the Upper Chulitna districe; this report
summarizes geologic findinge and emphasizesresulis
that may have economic¢ significance. The main con-

tributions are the recognition of rocks containing un-
usual concentrations of copper, silver, tin, and other
metals at several places and the {dentification of a
belt containing bodies of alpine-type serpentinite. The
main copper-bearing localities are near Partin, Can-
yon, and Costello Creeks; silver {8 characteristic of
rocks near Lookout Mountain; tin I8 found in greisen
in upper Ohio Creek and with argenopyrite at Canyon
Creek.

The report also summarizes the results of stream-
sediment sampling; the dawa are supplemented by a
Beries of geochemical maps (n a U,S. Geological Sur-
vey open-flle report (Hawley and Clark, 1969),

GEOLOGIC SETTING

The Upper Chulitna district and ad joining areas have
a strong northeasterly structural grain shown by the
orientation of rock layers, folds, and faules, and by
the elongation of (ntrusive bodies of igneous rock (fig,
b.

Layered rocks of Paleozolc and Mesozoic age pre-
dominate, but coal-bearing rocks of Tertiary age crop
out in the Costello Creek coal fields In the northeastern
part of the mapped area (flg. 1), The pre-Tertiary
layered rocks can be divided into four mainunits. The
oldest rocks, principally sjliceous argillite and inter -
layered graywacke-argillite, crop out in the south-
eastern part oOf the area. They are overlain with
angular unconformity by a sequence of red beds and
limestones that grade uvpward into argillite, The red
beds contain much volcanic material. Ross (1933,
p. 298 and 300) assigned the red beds to the Carbonif-
erous, probably Permian, and the limestones to the
Upper Triassic. In some areas a unit of basalt, sub-
ordinate mafic intrusive rock, and bedded chert lies
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Figure 1,—Generalized geologic map showing the location of mineral deposits and occurrences

in the Upper Chulitna district and an area northwest of the Chulitna River, central Alaska
Range.,
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between the argillite-graywacke unlt and the red beds.
Overlying the argillite in the red-bed and limestone
unit ig a distinctive unit of interlayered limestone and
basalt which apparentlythickensaourthward, The
uppermost unit ig composed of dark-colored detrital
rocks—~argillite, graywacke, and conglomerate, A
pelecypod, uchia sublaavis (Imlay, not Keyserling),
collected from thedark-colored detrital sequence near
upper Costello Creek is of Early Cretaceaus age
(David L. Jones, written commun., 1968).

The layered sedimentary and volcanic rocks are
highly folded and faulted. The folds (not ghown in fig.

1) are asymmertric anticlines and syuclines with
northwest-dipping axial planes. Fold axes generally
plunge northeastward.

The sedimentary and volcanic rocks of the areaare
cut by igneous bodies which are ultramafic to granltic
in composition. Serpentinite and gabbro are found Ina
belt along the southeast flank of the area, Granite and
porphyry of intermediate composition occur in stocks
and nummerous bodies too small to show, particularly
{n the northern part of the area. The igneous rocks
were emplaced after folding and some faulting, but
before the deposition of the coal-bearing beds of Terx ~
tiary age,

Faults, including a complex zone called the Uppar
Chulitna faule (fig, 1), also trend northeasterly; most
are high angle, The Upper Chulitna fault and subsidiary
subparallel faults controlled the emplacement of
magses of serpentinite and fine-grained gabbro, A
second ma jor fault separates the red-bed, limestone,
and argillite unit from the interlayered basalt and
limestone in the southwest part of the area,

GEOLOGIC STUDIES OF MINERAL DEPOSITS
AND OCCURRENCES

The mineral deposits or occurrences of the area
comprise syngenetic or nearly syngenetic bodies of
chromite and nickel-bearing minerals and epigenetic
bodiea containing copper, arsenic, gold, and other
metals. Chromium and nickel occur in serpentinized
ulerarmafic rocks; eplgenetic bodies occur in seversl
host rocks,

The epigenetic deposits and occurrences are dig-
tributed widely bur are more numerous and larger in
the area north of Long Creek (fig. 1). That area con-
taing the known deposit at the Golden Zone mine and
the proepects at Silver King and Copper King. Other
occurrences include the Long Creek prospect and the
anes at Costello Creek and Lookour Mountain (fig. 1).
Another zone where epigemetic occurrences 8eém Lo
be relatively numerous extends northeastward from
gouth of Partin Creek to Canyon Creek in the gouth-
wesrt part of the area, -

SYNGENETIC OCCURRENCES IN SERPENTINITE

A discontinuous belc of alpine-type serpentinite
bodies can be traced about 25 miles northeastward
trom Eldridge Glacier to jugt south of che Dunkle coal
mine (figs. 1 and 2), Individual bodies are as much
as 1,000 feet thick and can be traced for more than
4 miles; the largest masges are in the Upper Chulitua
fault zone. The serpentinite {a {interesting economically
because locally it containg anomalous amounts of
nickel, chromium, copper, and gold (table 1),

The serpentinite bodies (nclude dark-green to black
masaive serpentinite, sheared serpentinite and soap-
stone, and pale- to dark-greenish-brownquartz~
carbonate rock formed by alteration of serpentintte,
Most gerpentinite samples contain 1,000-3,000 ppm



Table 1.—Analysas of serpan-

[Analysts: Joe Curry, R. L. Miller, Buryl Wescott, Richard Tripp, Harriet Neiman, C. L. Forn,
Riley, W. D. Goes, and Joseph Baffty. Determination of Fe and Cr op sample 10 by Claude
given in percent. Analyses, unless noted, are semiquantitative spectrographic and are re-
ing symbols: N, not detected; L, detected bur below limit of determination; ---, not loocked
tion, limit of determination shown in parentheses: Be (1), Bi (10), cd (20), La (20), Sb
14 (ACL03%) and 100 ppm in 18 (AGJ602); Cd, 300 ppm in 18 (AGJ502); La, 20 ppm in 1 (AGJB78)
shown in figure 2)

Sample Lab. Field

No. No. NG . Ag  As Au' B Ba Co cr Cu Hg* Mo Mn Nb
1 AGJB78 SLik-HSA N N N L 70 50 500 1950 ~=~ N 1,000 L
877 H6B N N N 30 N 70 2,000 20 ~~- N 500 L

878 HEC 15 N .1 30 100 200 20 75,000 --- 1% 15 L

879 HED 1 L .04 30 100 150 150 °20,000 -~~ L 300 L

880 H6E .7 N .02 N 50 S 10 120 --- L 1S L

2 835  ACK293 N N N S0 70 260 1,500 L--- L 700 L
8387 29y N N .02 L 50 70 1,500 10 =—= L 700 L

3 8u6 289 N N N L 1,500 S50 1,000 160 -~- N 1,500 L
847 301 N N N L L 50 2,000 7 w-— N 2,000 L

Y 8us 304 N N N 30 L 150 2,000 15 --——- N 700 L
5 843  ACSB11 N N N N L S0 3,000 7 v-- N 1,500 L
8 suY 818 N N N L 150 7 30 7 -—— N 21,000 L
7 830 CK278 L N .06 10 70 $0 1,500 200 --- 6 1,500 L
831 279A 7 L .0} L 1,000 70 1,500 70 === L 2,000 L

832 282 .7 N .ox 20 80 N 300 7,000 ~-- 7 3,000 L

8 840  ACS801 N N N N L 70 3,000 70 ~-- N 700 L
gu1 802 N N N 20D L 5§00 >5,000 § --- N 1,000 L

842 803 N N N L L 150 3,000 7 --- N 1,000 L

q _ 874  S85-RS0A N N N so0 N 200 >5,0D0 20 ~~~ L 700 L
878 B N N N 20 - S80 70 5,000 0 -~- N 700 L

10 ACLS36 M824 N N -—- 20 100 100 427 2 ~-—— N 2,000 N
11 901 ACX207A N N N L 300 50 1,500 70 --- N 300 L
902 207B N N N 150 N 250 2,000 10 ~~~ N 300 L

903 207¢C N N N 70 N 150 2,000 7 ~== N 300 L

a0y 207E N N N 70 N 150 2,000 15 -——— N 300 L

8058 207F N N N 15 N 100 150 L -~- & 2,000 10

306 207G N N N 10 N 30 150 7 -== N 1,000 L

AGJ 210  ACK210 N N 08 20 70 70 2,000 L ~=~ L 700 L

12 801 201 L N .3 20 70 150 1,500 3,000 -~~~ 10 500 L
13 803 208 N N .02 L L. 70 1,500 10 === N 700 L
1y ACLO08S 67HX263 N 300 N 16 20 50 1,500 100 --- N 1,000 L
037 HX328A N N N 70 § 160 3,000 20 --- N 700 L

038 HX327 N N .02 50 30 8 150 30 --- N 1,000 N

15 ACFO063 67AHX177 N N N 30 N 100 2,000 § -~~ N 700 N
16 ACES14  67HX227 N N N 20 N 100 5,000 L =--~ L 1,500 30
17 AGJBLS SKY0 N N N 500 N 200 3,000 20 0,03 N 700 L
§16 SKLOB N N N 150 N zOD 5,000 50 .DY N 3,000 L

18 601 SK=7 N L N 300 N 100 2,000 00 .08 N 700 L
604 SK-11 .7 300 .02 20 N 150 2,500 3p .08 N 500 L

602 S¥X-3 §00 >10,000 6.6 30 70 L 15§ 2,006 2.0 N 15 10

Limite of detarmination---—-- 0.6 200 0.02 10 5 s 5 5§ 0.0 6§ 12 10

! Atomic absorption.
2 gpecific Ilnstrumental or chemical method.
® Givan in percent.



tinite and asecoiated rooks

Fire assay and quantitative spectrographic analyses for platinum-group metals by L. B.
Huffman, Jr. Results are given in parts per million except Fe, Mg, Ca, and Ti, which are
ported in the geries 0.1, 0.16, 0.2, 0.3, 0.5, 0.7, 1.0, 1,5, and so on, or by the follow-
for; H, interference. Looked for but not detected or detected but below limit of determinas-
(100}, Sn (108), and W (50). Exceptions are (lab numbers in parentheses): Bi, 10 ppm in sample
and 1 (AGJ879); Sb, 3000 ppm in 18 (AGJ602); and Sn, 20 ppm in 7 (AGJB32). Sample numbers are

Ni Pb Pd P’ Rh? se¢  Sr v oY Zn v fe Mg Ca Ti
150 L - - --- 30 200 150 20 200 30 7 3 s 0.2
1,500 L - - --- 15 N 30 L L N 7 10 L .03

50 10 -— - --- 5 N 70 L 200 L 20 .3 L .05
70 L -—- --- - 20 N 200 15 200 20 20 2 05 .2
L 1$ ——- —-—- -— 5 N 15 10 L 20 3 .05 N2
2,000 N <0.00%  <0.01 <0.005 S N 30 L N L 7 10 L .01
1,500 10  <.0Qu <.01 <.005 7 700 30 L N L 5 10 3 .005
150 L . a—n -~= 70 150 300 10 N30 10 7 7 .7
1,500 L --- ——- --- 5§ 300 30 L L L s 7 7 .03
3,000 L — -—— -7 L 30 L L L 10 >10 .3 H
1,500 L - _— ——— 7 300 30 N N L 7 7 3 L
3o L ——— -_—— - 7 N 70 N N S0 10 .7 05 15
700 L .005 <.01  <.005 15 70 150 15 L 50 77 5 5
1,000 L <.00n <,01 <,005 10 150 70 10 L 20 7 7 10 .15
100 L —— —— --—- 20 N 200 15 L 80 15 7 .07 .3
1,500 L _— - -—— 5 N N N N L 7 07 1 .007
7,000 L i S --—- L N 20 N L L 15 10 1§ .002
1,500 L — — -—— 15 N 30 N N L N 10 7 .00%
5,000 N — -—- ——- 10 N 50 N L N 10 10 L .007
1,500 L - - -—— 10 L 70 10 L 30 7 8 1 .15
1,000 N  <.00y <.0l .019 7 10 700 N N N '9.1 10 0.7 0.Q7
150 N - — -—— 30 200 150 L N 30 3 3 .3 .18
1,500 N — — -— 7 ¥ 20 N N N 3 7 L .003
1,500 N — -— -— 5 N 15 N N N 3 10 L .005
1,500 N —— _— -—— L N 15 N N N 3 7 L .003
100 L _— — ——— 30 1,500 300 30 N 70 10 2 2 .3
200 N .- —— —e= L N 1§ N NN 2 L L .007
1,000 N -— —-—- --== 5 150 10 N NN 3 3 >20 L
1,500 N <.00u <,01 <,005 7 70 16 N 200 N 20 7 .7 .00$
1,500 N .00} <,01 <.005 § 300 10 N N N 3 7 5 L
1,500 L ——- -— -— 5 N L N N N 7 7 .5 .01
2,000 N — - -~ 10 N L N N N 10 510 .07 <.001
50 L _— _— - 5 150 30 N N L 1.5 1p 20 .1
1,000 N —— P -—- 10 N 15 N N N 5 7 .7 .007
1,500 L _— _— ——— 5 N 15 N N N 0 7 .5 .003
5,000 N ——— _— — 5 L 18 N L N 15 -10 3 L
5,000 N —— _— — 5 L 5 N L N 10 >10 5 L
5,000 L —m I -——— 7 100 S0 N N N 7 10 s .015
5,000 19 ——— ——- —_ 7 ¥ 10 N N N 15 >0 L L
10 7,000 — _— -—— L N 20 L 10,000 N 10 L L .03
5 10 0.004 D.DL 0.095 S Sp 10 10 200 20 D-0b 0.02 0.05 0.001




Description of samples given in table |

Sample No.
shovn in .
rig. 2 Lab. No. Degaripéion

N AGJIB76----- Malachite-otainedaerpencinite;
staining ‘confined to fracture sur-
faces,

&77---~-- Blocky mussivegreeniah-black
serpentinite,

878-w---- Pyrite-rich and chalcopyrite-rich
(more than 50 percent} rock:
quartz matrix,

879--vn-- Pyrite-rich (more than 50 percent)
rock, :

880------ Vuggy quartz.

p (O AGJB3S------ Serpentinlte,

837------ Quartz-carbonate rock. Pyrite lo-
catly abupdant,

o AGl846--- - --Serpentinized basgalt cut by jas-
peroid veinlets,

847 e Altered ultramafic rock, chiefly
quartz-carbonate rock; vuggy,

4ocmmmmeen AGJI848------Highly sheared serpentinite,

e AGJ843------ Limonite -stained quartz-carbonate
rock which forms a 75-foot~wide
zone between serpentinfte and
bagalt,

[ T, AGIB44------20- to 30-foor-wide serpentinice
with Jocal quartz-carbonate
20pes,

Jemaeme e AGJ830------ Dark-green sheared serpéntinite.

83)------ Serpentinite in feult zone,

832------ Matachite-stained sheared basalt
adjfacent to eerpentinite,

Bommvmaaan AGJB0Y-----~ 5-foot-wlde zone of quartz-carbo-
nate rock berween bagaltand ser-
penttnite,

802.--nu- Serpentinlte with well-devaloped
antigorite(?) films (o velniets and
on fracture eurfacea.

803------ Limonite-atained quartz-carbonate
zone about 20 feet wide in ser-
pentinite,

[ EEEEEEEr AGJI874------ Greenlsh-black massive serpen-
tinfte.

875------ Pele-browm quartz-carbonate rock.
Disseminated pyrite.

[ BT ACL536-----~ Magsive chromite,
1l-mcnncannn ACL90l-----:Altered quartz monzonite; forms

the south border of serpentinite
magsg. Unlt about 7 feet wide,

(parte per million) of both nickel and chromium (table
1) or approximately thefr normal amounta in ultra-
mafic rocks (Turekian and Wedepohl, 1961). Locally,
however, the samplea contain as much as 5,000 ppm
(0.5 percent) nickel and more than 5,000 ppm chro-
mium. The rocks highest in nickel were found at lo-
calities 9, 17, and 18 in figure 2; the rocks highest in
chromium, at localities 10 (massive chromite), 8, 9,
16, and 17,

The copper content of serpentinite is generally low,
but epigenetic copper occurrencea in serpentinite near
Eldridge Glacler (locality 1, fig. 2) contain as much as
7.5 percent copper. The serpentinite at locality 1 is
cut by irregular and veinlike zones of massive pyrite

Sample No.
shown in
fig. 2 Ladb. ¥o. Desoription
e--momm- ACLS02--—--- Quartz-carbopate-rich aerponti-

nire, locally masgive quartz-car-
bonate material, Zone 3 feer wide,
adjacent to ACLS0I,

903------ Danse black serpentinite cut by thin
veinleta of sheared antigorite(7),
Zone approximately 100 feer wide,
Adjacant to ACLS02,

904------ Serpentinite,

905------ Sheared and alcered basalt. Zome
about 25 feer wide, Adjacent to
ACL904,

906------ Sheared fibrous materisl (antigo-
rite(?)) from black serpenitinite
(ACLSG3).

AGJ210- ----- Jasperold-calcite rock from small
plug in basale, Basalt {8 adjacent
to serpentinite,

12--nccannan AGIBOL-~---- Sheared black serpentinite, jocally
contatns inclusions of fade(?).
Disseminated pyrite, locally aa
much as 20 percem.

[3--cnememns AGJBO8~----- Strongly sheared and sllicified ger-
pentinlte,
14-acmeaenn ACLOBS~- - - Sheared serpentinite,
037~--c-- Strongly sheared, greenigh-black
serpent{nfte in a fault zone,
038~----- Prle-gray bleached brecclared ba-
ealt,
15-—c--mm- ACF063+----- Brownish-whitp altered aerpenti-
niee,
£6=acmmaam ACE6 4o amna Dark-grey serpentinized pyroxe-

nite, locally cut by 1/16-inch
veinlera of cromy-fiber mineral,

17--mmmmmee AGJ618~am-- Masslve to sheared greenish-black
serpentinite,
616~----- Same a8 AGJSIS,
18-mmnmemmn AGI60%«----- Quarwz-carbonate rock,
604~ e-- Quartz-carbonate rock,
602« ----- Arsenopyrite-quartz veln (Bagle

vein) on hanging wall of Berpen-
tin{te body. Vein a8 much as |
foot wide, comaing 50 percent

arsenopyrlite.

and chalcopyrite at least 3 feet across. Locglities 7,
12, and L8 also have epigenetic occurrences of copper
or silver and gold.

Maaajve chromite (locality 10, tig. 2) is assoclated
with serpentinite that is locally altered to quartz-
carbonate rock. The serpentinite body i@ lenticular
and is ae much as 1,000 feet acroas and more than 3
miles long. Locally, the quartz-carbonate rock con-
taine disseminated pyrite and is stained with garni-
erite, The chromite was not- found in place, but
massive chromite blocks a8 much 24 a foot across
were found in talus. A sample of material estimated
to contain more than 95 percent chromite contains 39,5
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percent Cro03 and has & Cr203:Fe203 ratio of 3.1:1,
The chromite has only a trace of platinum metals
(semple 10, table 1), principatly rhodium,

EPIGENETIC DEPOSITS AND OCCURRENCES

Epigenetic deposlis and occurrences described be-
low are characterized by arsenic, copper, and gold;
generally aubordinate but locally deminant are silver,
antimony, lead, zinc, rin, and bismuth.

Mineralized areas in southwestern
half of area

Extensive mineralized areasare located near Partn
and Canyon Creeke in the southern part of the mapped
area (fig. 1). The mineralized area in Partin Creek
i& probably the one discovered by Albert Partin in
1917 and formerly cavered by the Combination and
Caribou claims (F. L. Thurmond, uopub, data, 1918).
The mineralized area on Caryon Creek includes the
"Ready Cash prospect (Capps, 1919, p. 228-223; Ross,
1933, p. 318-320) and extends for at least a mile norch
of It,

Both mineralized areas are wast of a major fault
that is subparalle]l to and about 1% miles to 4 miles
west of the Upper Chulimma fault (fig. 1); they are in
a unit of interlayered basalt and limestone which is
faulted againgr red beds, argillite, and limestone to
the east,

Partin Creek voourrence

Sulfides in the Partin Creek area (fig. 3) occur {n a
zone at least 3,000 feet long and as much as 1,000 feet
wide, elongated parallel to the local structural grain.
Rocks within the area contaln visible pyrite, arseno-
pyrite, pyrrhotite, and chalcopyrite. The calcarepus
rocks of the area are stained with limonite; locally,
ounly a limonite goasan remains, Sultides inthe baszaltic
units are generslly freah and occur ag disseminations
and veinletg gnd locally, in vesicules inamygdaloidal
basalt. Analyses of randomn composite samples of
gulfide-bearing rock (samples A-G, |, J)andofa grab
sample from a quartz-areenopyrite vein (sample H)
are given in table 2. The samples contain 20-7,000
ppm (0,7 percent) copper, and most contain barely
degectable to abundant silver, gold, and arsenic. Analy-
815 of sample K (rable 2)isfrom copper -bearing rocks
exposed south of Partin Creek mpproximately at long.
150°00" W. (tig. 1).

Canyon Creek ooourrence and Ready
Cash prospaot

Minerslized rocks in the Canyon Creek area occur
in a unit of basalt and interlgyered limestone with
minor amounts of hornfelsed argillite (fig. 4). The area
containing gulfides i{¢ more than a.mile Iong and is
elongated subparallel 1o a north-trending fault. A
gsecond fault 18 Infexred In the valley of Canyon Creek,
The mineralized bodies are velps of quartz, arseno-
pyrite, and other sulfides, and sulfides are dissemi-~
nated in basalt, limestone, and hornfels. Occurrences

of mineralized rock were sampled in three parts of
the area (fig. 4). Analyses of these samples (rarnples
1-8, table 3) suggest that copper, arsenic, tin, lead,
zinc, silver, and minor amounts of gold are charac-
teristic of the mineralized ayea. With che exception of
tin, these metalg or their minerats were reported by
Capps (1919) and Ross (1933) at the Ready Cash pros-
pect at the south end of the mineralizedarea. Tin waa
detected in all but one sample and exceeds 0,1 percent
in one quartz-arsenopyrite-galena vein,

The Ready Cashprospect was samnpled and described
by Capos (1919), Ross (1933), and F, L. Thurmond
(unpub. daca, 1918). Thurmond reported a maximum
silver assay of 183 oz per ton (ounces per ton) on Be-
lected gazlena from the prospect gnd a range of 5-120
oz per ton of silver on other sulfide-rich semples. A
maximurn assay of about 15 oz per ton of silver was
determined In samples collected during our brlet in-
veatigation. Ross (1933, p. 318-320) believed that the
numerous vein exposures in the vicinity of the Ready
Cash prospect weretheresultofthe faulting of a gingle
lode, but helicopter reconnaigsance suggeststhat there
are severdl] distince veins,

Sulfide wmineral occurrences (sample localitiea
9-12) are aleo found In precipitous terrain about 2%
miles northeast of the Ready Cash prospect (fig. 4).

A possible extension of the mineralized area exposed
near Canyon Creek is indicated by anomalousconcen-
frations of copper or zinc in strearn-sediment sam-
ples from nesrby drainages (fig. 4).

Ohio Crask tin-bearing greigen

A greisen-type tiz occurrence was found 3% miles
northwest of the Canyon Creek area on upper Ohio
Creek, The occurrence conslats of musgcovitre and
rourmaline-bearing greisen and quartz-arsenopyrite
veins in a tourmaline-bearing granite stock, The atock
{s about a mile long and one half of 2 mile across

(fig. b).

One traverse was made across the parc ofthe stock
east of the Qblo Creek Glacier, and greisen was found
adfacent to a biotite-rich inclugfon. This inciuvaion {8
at least 150 feet long and is elongated approximately
parallel o 8 southwesterly trending gulch, A zone of
tourmaline greisen as much as L0 feet thick onthe
south and goutheast sides of the Inclusion contains a8
much as 300 pom tin (lab. No. AGJ976, table 4), The
tourmaline gretsen grades Inlo muscovite-bearing
greisen that {5 g8 much aa 3 feetthick and contains
more than 1,000 ppm tin (lab, No. AGJ975, table 4).
Another sample of greisen collected southeast of the
gulch also containad more than 1,000 ppmtin(lab, No.
AGJ977)., The upper 3-10 feet of the granite neax ita
contact with country rock in the northeastern part of
the stock locally containg pegmatitic quarez~
argenopyrite veins, and they parallel the 50° NE. dip
of the contact, A grab eample of one of these veing con-
tained more than 1,000 ppm tin (lab, No. AGJ978).



Table 2.—Analysaes

Joe Curry end R. L. Miller.

of esamples from the Partin (rec¢k area

Gold analyses by atomic absorption, Other analyses are

[Analysts: . -
) : : ctrographic and are reported in the series 0.1, 0.15, 0.2, 0.3, 0.5,
Se'?q‘{a?trf‘.‘}f“inzp;o on% of‘ by the following symbols: N, not detected; L, detected but be-
1éw,1iﬁi% of éetepmination~ Results are given in partg per million exeept Fe and Ti, which
are given in percent. Sample localities, except K (south of Partin Creek), shown in figure 3]
Sample Lab. Field Ag As Au Cu o Pb 8b Zn Fe Ti
Locality Na. No. )
L503 6B8ACK3UYA 0.7 1,500 0.1 200 L L N L 10 0.5
a ACL e 3548 ) >700 § 1,500 15 L N oL 20 .7
c S05 3uhc N N N 20 L 20 N N 3 .5
D 5086 uyD N N 1 Qo S L N L 15 »>1
E 507 3UUE L N 9 700 L L N N 10 »>1
F 508 34T N 3,000 7 700 7 L N L 15 >1
G 50¢% 3uuG 300 N 1 20 L N N L 7 »>1
H 510 344H 1 »>10,000 63 7,000 30 100 7,000 300 20 .al5
1 511 kLN .8 500 .2 700 7 L N L 15 >
J 512 3y44J .5 L .02 700 10 L N 200 20 »>1
K AGJ843 68ACK308 N N .2 1,500 L L N L 20 »>1
Limits of determination---- 0.5 200 0.02 5 10 10 100 200 0.05 0.001

Samples of greisen or vein material mentioned above
and altered cowntry rocks algo contalameasurable
amounts of sjlver, gold, copper, lead, zinc, and cung~
sten (table 4),

Stream sediment from the gulch contaios about 150
ppm tin, 200 ppm arsenic, 300 ppm copper, 7 ppm
beryilium, 5 ppm silver, 700 ppm zinc, and & trace
of wngsten,

Mineralized areas in northeastern
half of area

Minera} deposite and occurrencesg are relatively nu-
merous In the northeagtern part of the area (fig. 1),
sometimes called the Golden Zone-Silver King minera -
ized area. Disseminated mineral occurrences were
identified in 1968 near Costello Creek 2) miles east-
southeagt of the Silver King prospect and in upper
Camp Creek 3 miles northeast of the Silver King (flg.
1), The occurrences are in porphyry and, although
low grade, seem large enough towarrant further scudy
and sampling. The dominant elements In the Cosrello
Creek deposit are copper, arsenic, and goid; elements
present ln gmaller amounts are gilver, bismuth, and
tin, Another disseminated mineral occurrence isnear
Lookout Mountain {fig. 1), where the mireralized
rocks contain silver, lead, zinc, andtracesofarsenic,
gold, and tin. Apparently, neither the Lookout Moun-
tain nor the Costello Creek occurrences have been
prospecied. An occurrence south of Long Creek has
been partly exposed in trenches but notdescribed pre-
viously, It Is characterized by arsenie, copper, bis~
muth, tin, and gold.

Coestsllo (reek occurranag

A fine-grained locally garnetiferous diorite por-
phyry contains swfides both on fracture gurfaces and
disseminated over an area about one-fourth of a mile

wide by three-fourths of a mile long (fig. 5). The por-
phyry is part of the stock that underlies the low hills
northeast of Costello Creek (fig. 1). Porphyry near
samples LA and 24 (fig, 5, table 5) is estimated to con-
tain from -3 percent sulfides; arsenopyrite, pyrite,
pyrrhotite, and chalcopyrite are visible megascopi-
cally, At sample locality 3A, the rock is brecciared
fine-grained porphyry with minor hornfels. At sample
Jocalities 3A, 4A, and 5A sulfides are estimated to con-
gtirute from Y%-2 percent of rhe rock, A sample (6A) of
a granite porphyry dike that cuts diorite porphyry did
not contain metals in anomalous concentration,

Camp Cregk ocourrenoes

Mineralized rock is exposed over approximately
one-fourth of a mile in upper Camp Creek in sec, 5
and near the center of sec. 9, T, 19 S., R, 10 W. (fig.
5). Exposuresg are poor, but the mineralized rock is
altered fine-grained porphyry which protrudeas through
coal-bearing Tertiary rocks (fig, S5). In sec, 9, an in-
trusive body i8 In contact with pre-Tertiary rocks o
the east.

The highest metal concentration in samples from
Camp Creek (sample 6B, table 5) was 0.6 ppm gold,
500 ppm copper, and 1,000 ppm zinc, Other samples
contained appreciably less metal, but mineralization
in all samples except sample |B was indicated by the
presence of zInc, bismuch, and antimony.

The occurrences in Camp Creek and mineralized
rack noreh of Costello Creek suggest thac milneralde-
posits may he buried beneath the extensive cover of
Tertiary and Quacernary rocks at the north end of
the Golden Zone-Silver King mineralized area.

Lookout Mountain occcurrence

The mineral occurrence at Lookout Mountain isina
small, locally brecciated, and poorly exposed body of
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quartz porphyry and felsite emplaced In strongly
sheared dark-gray to black argillite and quarczite.
Scattered exposures (fig. 6) suggest that the intrusion
is roughly ¢lrcular with & 'diameter of 1,200 feet.

The intrusive rock ig light colored and varies from
uniformly fine-grained felaite to quartz porphyry with
quartz phenocrysis 2-3 mm (millimeters) in size.

10

Four samples of mineralized intrusive rock collected
along the main gulch (samples 1-4, table 5) contain
anomalous amounts of zinc, lead, and silver, and trace
amounts of tin, A 10-foot-wide dike of quartz porphyry
exposed one half of a mile downstream (¢ample 5) con-
tains traces of the sarne suite of elements. Shear -zone
material in the main {ntrusive (samples 6 and 7) ig
also characterized by zinc, lead, silver, andtin, as ig



Table 3.—Analyeses of sample

lAnalysts: Joe Curry and R. L. Miller. Analyses
graphic and are reported in the series 0.1, 0
or by the following symbole: N, not detected;
Results given in parts per million except for

g from the Canyon Creek area

s unless noted, are semiquantitative spectro-
.1%, 6.2, 0.3, 0.5, 0.7, 1.0, 1.5, and so on,
L, detected but below limit of determination.
Fe, which is given in percentl]

Sample Lab, Fielad
No. No. No. Ag As Au' Cda Cu Mo Pb SH Sn Zn Fe
1 AGJY79 S7—9 150 >10,000 0.3 300 '7,800 10 1,000 100 300 7,000 18
2 ACJ869 y $00 »>10,000 .4 500 3,000 7 >20,000 700 >1,000 10,000 18
3 8695 1 ? N .4 N 5,000 15 N N L L 10
866 1B .7 N .02 N 700 7 N N L N 7
I 867 2 3 700 .06 N 150 7 300 N L L )
5 868 3 3 500 .04 N 300 7 15 N 10 200 10
6 590 M—812 3 L .02 N 300 L 70 N 700 300 7
7 591 M—281Yy 16 >i0,000 .3 N 1,000 10 100 500 150 L 15
592 81UB 3 200 ,02 N 700 5 10 N 150 L 10
8 593 915 N N .0« N 100 N L N N N 2
q 881 S6—~U43 N N o1 N 'is0o s L N N 200 20
10 883 us 2 L .8 N Tu,000 15 L N N L oas
11 88y ug N N .1 N 1500 L L N N N 7
12 897 BB 3 700 .8 N 300 S 300 3,000 N 200 10
Limits of
determination-——=---~ 0.5 200 0.02 20 S 10 10 100 10 200 0.05
{pAtomic absorption.
5 Lab, a Sample Lab. Sample .
a‘;g?a No. Si:.;p)i Dggeription ”I;A Ho. thpe Deseriptlon
lvveonsr AGJ979~~-2-fo0t Chip v= - Chalcopyrite-arsenopyrite Jarmemn AGJ39t---~. Crab «~ava-- 1%- 1o 2-foor quartz vein,
vein in Canyon Creek ap- approximatety S0 percent
proxjmately 100{est from sulfides, mainly arseno-
portal of lower Ready pyrite with minor chalco-
Cash adit, pyrite and teirahedrite(?).
2enienn AGJIB6Y----- Grab ------. Quartz-arsenopyrite velin 392----- Crap -~.e--v Same a& AGIS91.
material, 8o----- AGI93----- Grab ~------ Dark-green to black amyg-
3reane -AGIBOS- - -~ Chip ~s=-nena Copper -stained gossan ma- daloida) basal.
terial, QeruaamAGIBBl-m~--Crab ------- Contact zone beiween ba-
866~ - Grab ws--a.- Iron-stained hornfels, salr and limneerone,
PO AGJB67- - -CRIP ~vemsna- Iron-stained argillitz and 10---nn- AGJ8BI----. Grab --=----1- to 1%-fcot vein or pod of
quattz-pyrite vein mate- quartz and sulfldes. Near
ria}; inferred fauli zone. contact of diorite porphy-
Seme-rn AGIB6B- - - -~ Grad «------ Iron-stained basalt unttap- ry and hornfelged argil-
proximately 30 feet wide. lire,
[ T AGJ390----- 30-100t = cnen Reddish-brown aliered ba- Llememn- AGJBB4- - - GCrafy ------- Sulfide-bearing hora-
chip salt, Dark-green amyg- fets, Lesa than 2 percent
dutes, pyrrhotlte, chalcopyrite,

a Hmonjte-gsrained sericitic breccia (sample 8), Simi-
lar breccia, which contains fragments of both intrusive
and country rock, is exposed west of the guily. Silver
i8 also present, but near che limit of detection, in the
adjacent clastic coumry rocks (samples 9,10, and 11).

Long Creek prospeot

Shallow trepches and prospect pits south of Long
Creek (fig. 1) expose a weakly mineralized area ap-
proximately 300 by 600 feet (fig, 7). Minor amounts of
galena, sphalerite, pyrite, and chalcopyrite oceur in
masgive quartz-arsenopyr ite velns and asdissemina-
tions in the country rock. Sampling of the area (table
S) indlcales anomalous ¢oncencrations of gold, silver,

(8

and sphalerite,
12-r---~ AGIB97----- Surficial ----Colluvium below AGJ884.

arsenic, and copper, and minor amounts of molyb-
denum, bismuth, lead, antimony, tin, and 2Inc. The
metal suite of the occurrence igtypical ofthe area, but
biemuth, antimony, and tin are present in larger con-
cen¢rations and in more sampies rhan in most nesrby
deposits,

The country rocks of the mineralized area are denge
dark-gray hornfelsed conglomeraies, breccias, and
shales that are cut by a emall plugand dikes of quartz
porphyry. The metamorphosed country rock contains
1-2 percent disseminated sulfides, primarily pyrite
and arsenopyrite with minor amounts of chalcopyrire.
The intrusives are stalned with limonite and localtly
contain abundant pyrite and arsenopyrite.
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Most exposures in the area areinpits and trenches,
and some of these are caved. Massive arsenopyrite
vein material was found inplace inonly two pite (sam-
ples A and N, table 5), although massive vein material
was also found on four other dumps, Thig fact and the
uniformity of gold cdntent in five of the six eamples
suggests that vein material may have been moved to
some of the pits from one or anothér of the veln out-
crops. Although the sfgnificance of the prosgpect Cannot,
therefore, be asseseed without further sampling, the
country rocks are sulfidized. Vein materials contain
gold and appreciable amounts of stlver, bjemuth, and
tin, and sediment in the stream drajning the prospect
area shows 7 ppm Ag and 70 ppm Pb (Hawley and
Clark, 1968, sample 44, table 3).
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GEOCHEMICAL ANOMALIES IN STREAM SEDIMENTS

One hundred and sixty five stream-gediment sam-
ples, Including some duplicates, were collected in the
area in 1967 and 1968. The samples were collected,
where possibte, from active streams, and the -80megh
fraction was anslyzed for gold by an atomic -absorption
method and for 30 other elements by a semi-
quantitative-gpecrrographic method.

Of those ¢lements, silver, gold, copper, lead, zinc,
and argeni¢ occur in enough samples and had sufficient
range In concentration to be generally useful in de-
termining enomalies, Mediars, shown below, and limits
of anomalous concentrations were estimated from




Table 4.--Analyses of samples from the Ohio Cresgk ocourrence

{Analysts: Joe Curry, R. L. Miller, R. Tripp, W. R. Vaughn, and E. E, Martinez. Analyses, un-
less noted, are samlquantitative spectrographic and are reported in the series 6.1, 0,15,
0,2, 0.3, 0,5, 0.7, 1.0, 1,5, and so on, or by the following symbols: N, not detected; L,
detected butr below limit of determination; H, interference. Results are given in parts per

m{llion)
Lab.  Field ,, As Aut B Be Bi Cd Cu Ho Ppb Sb sn W 2n
No. No.

AGJS873 S7—6A 3 L 0.0 >2,000 5 L N 10 N 30 N 15 70 700
74 6B 5 N a4 >2,000 5 10 1S0 150 L S0 L 200 L 2,000
875 8D 30 3,000 .0y H >50 3 30 50 150 N 200 £ >1,000 150 L
976 6F 7 L .04 >2,000 5 20 N 1,500 L 20 N 300 N 700
977 8G 70 300 .02 30 15 N N 150 N 30 N >1,000 SO L
978 6 20 >10,000 .04 30 3 20 N 1,000 I, 300 180 >1,000 30 L

vimits of Jde-

termination-~ 0.5 200 0.02 10 1 10 20 5 5 10 109 10 S0 200
'Atomic absorption.

Lab. Ao. Deacription Lab. Na. Dagoription

AGIIT3ee--- Quartz.tourmaline veined grantre (in floar), AGIOT6w -~ Tourmaline gra_ise_n.
974-----Mica schist (ta Moat, passibly from inclusion). 977w~ Quartz-muscovite grelsen exposed.

975--- --Muscovite-quartz-argenopyriie grejaen adjacent ¢o 978----- Quartz-arsenopyrlte veln parallel 1o contact of gran-

tourmaline greisen AGI976.

Cumulative frequency digeribution dlagrame, These are
given with geochemical mape in the supplementary
open-file report (Hawley and Clark, 1969).

Elament Median  Lower limit of anomalous
consentrations
(partg per million)
Ag------ <0, 0.5
Ag-acm-- <200 Detected (Mmic of determi- -
nation ie 200 ppm)
Ale~emmm <,02 .02
Cue--e-- 70 150
Pb------ 15 30
Zav----- <200 200

Becauge of the high limies of detectability of silver,
araenlc, gold, and zinc compared o their relative
gcarcity in the area, medians could not be calculated
directly. However, projections on the cumulative fre-~
quency diagrams show that the median concentratlons
are probably lesg than one-half of the limit of anoma-
lous concentration, Antimony and tin are found ip a
vary few samples; these alements are jikewise gcarce
compered to their analycical detectability and are con-
sidered anomalous if seen spectrographically,

Elements auch aa copper and gold (ligted inthe pre-
ceding section) are found locally in anomalous con-
centrations in stream sediments not only below known
occurrences but also in dralnages in which metallized
rocks have not yet been found, The analyses presented
graphically in the companion open-file report (Hawley
and Clark, 1969) are summarized in figure 8, The map
shows which elementa are present in anomalous con~
centrationg in stream-sediment sampleg of the area,

ite and coumry rock.

ANOMALIES RELATED TO KNOWN DEPQSITS
OR OCCURRENCES

Anomalies related to known occurrences are found
in several areas, such as near Lookout Mountain, the
Long Creek prospect, Golden Zone, Cahyon Creek,
upper Partin Creek, and the Ohio Creek rin-bearing
greisen, Maximum metal concentrations in stream
gediments from these areas are shown in table 6. In
the upper Partin Creek area, anomalous concentrations
of one or more metals persist at least 2 miles below
the occurrence; in Bryn Mawr Creek, betow the Golden
Zone, several elementspersist for more than 2% miles,
and arsenic remains at or ahove 3,000 ppm to the
mouth of the creek. Mineralization in and near Canyon
Creek i8 marked mainly by high metal concentracions
in tributary valleys but not inthebroadaliuviated val-
ley of Ohio Creek.Inthe upper Ohio Creek area, max-
imum concentrations of tin and other elements and
vigible greisen (northernmost sampie) are found in
the gulch, However, the presence of copper, antimony,
zinc, and a trace of tin and tungsten in a triburary to
Ohlo Creek below the occurrence suggests that related
mineralization extends east of the granite stock into
the next drainage besin,

ANOMALIES OF UNKNOWN ORIGIN

Anomaljes of unknown origin are grouped into two
types: (1) Those with abundant metals, and (2) those
with metal concentrations at or near the limtt of anom-
alous values. The concentracions in the first type are
simtilar to those found below known metal occurrences
and probably indicate nearby mineralized rocks. The
anomalles in Coal Creek and Long Creek (fig. 8) are
of this type; both show gold equal to or greater than
0.1 ppm, while the Coal Creek sample bas 3 ppm Ag
and 700 ppm Zn, aod the richest Long Creek sample

13
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has 500 ppm As and 150 ppm Cu, A high concentration
of chromium and nickel at Coal Creek (fig. 2) suggests
that metallized rock 8 may occur in or near serpen-
tinite,

Anomalies of the second type are represented main-
1y by samples from Shotgun and McCallie Creeks and
from the upper Costello Creek area (fig. 8). Shotgun
and McCallie Craeks head in the interlayered basalt-
limestone terrane (flg. 1), which is the host rock of
deposits at Partin and Canyon Creeks; both streams
have mulciple-element anomalies, In conttast, only
one of four sampies from Lictle Shotgun Creek, which
heads in red beds, has an anomalous amount of metal.
The metals found in Shotgun and McCallie Creeks are
gold, copper, and, less commonly, zinc, arsenic, and
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antimony. These metala also ¢haracterize the occur-
rences at Partin and Canyon Creeks, andthe data sug-
geat that hitherto undiscovered mineral ocCurrences
may be located Inthe l{imestone -basalt terrane berween
these two areas. The metal concentrations of the sam-
ples from Shotgun and McCallie Creeks are near the
timit of anomalous concentrations; thatis, gold ranges
onrly from 0.02-0.06 ppm, copper 18 150 ppm, arsenic
and antlmony are barely detected, and zinc {8 200 ppm,
Although these relatively low concentrations may in-
dicate only weak metallization, most of the sample
sites are more than a rmile from the mosr }kely host
for lode occurrences—the limestone and basalt—and
caould, therefore, indicate normal downstream dilution
of an anomaly,



Table 5.—Analysee of eamples from vaourrences in the Golden Zone-Silver King mineralised area

[Analysts: Joe Curry, E. E. Martipez, and R. L. Miller. Gold analyses by atomic absorption. Other
analyses are semiguantitative spectrographi¢ and are raported in the series 0.}, 0.15, 0.2, oga,
0.5, 0.7, 1.0, 1.5, and o on, or by the follouing symbols: N, not detected; L, detected but be-
low limit of determination. Results are given in parts per million except Fe and Ti, which are
given in percent, Samples 15 {from Lookout Mountain) taken from felsite and guartz porphyry,
samples 8 and 7 from a shesr zone, sample 8 from breccis, and samples 9—l1 from black argillite

and quartzitel

Sample Lab. Field .
aﬁg. No. No. Ag As Au B €4 Cu Mo PO Sb  Sn Zn fe Ti

Costello Creek (gsample localities shown in fig. 5}

1A AGJE4S HB6—~MSI a,7 >10,000 0.3 160 N 500 L 10 N 15 N 1§ 0.7
2A 846 MSh ) 200 .4 3 N 1,000 N L N L N 20 1
3A 956 MH—-835 L N N N R 70 N L N 15 N 10 .S
YA 957 83§ T 300 3 30 N 150 L N N N L 7 .3
SA 358 437 3 4Y00 N 30 N 700 1L N X 50 L 10 W7
BA 859 4378 L L N N N 10 KN 20 N L L 3 .15
TA 841 HB6—MuL 7 N 2 N N 500 N L 150 N N 5 W7
Camp Creek (gample localities shown in fig. §)
1B ABJB3U 6BACK1IYOD L N N N N 70 N 10 N N 5 0.2
2B 831 14) L N N L N 70 L 18 150 N L 10 .5
3B 632 147 L L .02 L N 10 N 100 N N L 10 .8
yg 633 148 L N N L N 100 L 150 L N 700 7 .5
5B §3u 143 W5 L N L N 10 7 Sa L N S00 7 .5
6B 638 150 7 N .6 L 30 500 20 50 150 N 1,000 15 1
Lookout Mountain (sample localities shown in fig. §)
1 AGJ985 68AC2856D 10 N N N N 20 N 300 N 10 500 3 0.05
2 336 8858E 195 L N N N 10 N 150 L 30 500 2 .05
3 937 858F 3 L N N N 18 N 150 N 1§ 500 3 .05
] 239 886 30 L D4 N N 150 L 700 L SO L 7 W5
5 941 8588 .7 N N N N 20 L 1,s500 300 50 700 3 .2
6 933 858D 3 N N N N 30 N 150 N 15 500 5 .5
7 33y B58C 3 N N N N 100 L 70 N 10 200 7 .5
8 938 861 15 N N N N 20 N 500 L 30 700 3 .18
g 832 857 1 N N N N 20 L 30 N 10 N 3 N
10 §97 862 1 N N N N 20 L 30 N L N 3 .5
XL 340 867 .6 N N N N 20 N L N N L 3 .3
Long Creek prospect (sample localities shown in fig. 7)
A AGJ808 68ACK230A 500 >10,000 2.8 300 soo 3,080 7 3,000 3,000 10D>10,000 20 8,01
B 810 B 1 L W2 15 N 500 L 20 N N L 7 .3
[o 811 C 200 >10,000 3.2 $00 70 1,000 7 1,500 1,500 N 3,000 20 .03
D 817 D 2 1,500 .2 L N 300 L 30 N N N 1 4
E 813 E 1 N .0h N N 200 L 1s N N L S .3
£ 814 F 2 N W1 N N 200 L 15 N N N ? .5
] 816 G N 300 .06 N N 200 1 10 N N N 7 S
H 816 H 100 10,000 3.1 150 N 3,000 7 1,004 1,500 10 300 >2¢ .02
I a17 )¢ W7 00 .06 L N 300 L 1s N N L 7 .5
J 818 J 1.5 200 .06 L N 300 5 20 N L L 7 S
K 81¢ K 5 3o .3 15 N 500 L 50 100 L L 7 .3
L 820 L 70 >10,000 3.6 150 N 700 7 apg 1,000 L 300 18 .03
] 821 M L L .04 N N 150 L N N N N 1.6 .18
N 8422 N s >10,000 1) 1,000 N 700 7 50 500 N N 10 .07
0 823 0 L L .0y ¥ N 200 L 10 L L L 7 .5
P 824 P L 300 .06 N N 150 L 10 N L N 3 .03
Q 82% qQ L N .04 N N 150 L L N L L 7 .5
R 826 R 7 3,000 2 10 30 700 L 200 L 100 700 7 .3
S 927 S 700 »10,000 3,2 160 500 3,000 7 3,000 2,000 700>.0,000 >20 .015
T 828 T 1.5 500 .06 N N 150 & 30 N 15§ 300 7 .5
X 829 232 70 1,500 1.9 300 N 1,800 7 100 N 18 200 20 .3
Limits of
datermination~«--«~=~ - 0.5 200 0.02 10 20 5 5 10 100 10 200 0.05 0.001

1§
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Figure 6. —Geologic map of the Lookout Mountain area.

Table §.—Mazimum alement concenirations, in parte per
million, in stream-gadiment samplea balow known de-
posils and ooeurrences

[N, not deteatad; L, detected but below limit of de-

termination]

Lovkout Long Golden Canyon Partin Ohio

Mountain Creek Zone Creek Creek Craek
Ag---- 0.7 U 3 2 0.7 1s
Aa---- 200 N 5,000 200 700 200
Aumasem N N 7 -02 M N
Cu---- 150 70 300 500 S00 300
Pb---- 70 70 200 70 30 20
Sb==—= N N N L L L
Sp—--» N N N 150 N 200
2n---- 500 L 200 500 200 700

Anomalous concentrations of zinc, arsenic, copper,
and lead seem tocharacterizeanareadrained by upper
Costello Creek. The same elements, especially zinc,
are algo found at several gites in lower Ohio, Cope-
land, and Long Creeks, and anomalous concentrations
of zinc occur (n upper Long and Copeland Creeks and
in the area dve west of the Golden Zone, The concen-
trations of the elements found in upper Costello Creek
and the other sites mentioned are generally near the
minimum for an anomaly; that is, inparts per million:
Ag, 0.5~0.7;, As, detected; Cu, 150; Pb, 30; and Zn,
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200-300. The distribucion of these low values suggests
a broad mineralized zone centered around the Golden
Zone-Silver Xing area.

SUMMARY AND RECOMMENDATIONS FOR PROSPECTING

Deposite or occurrences of copper - , gold- , silver- ,
and tin-bearing rocks are widely digtrlbuted throughout
the ares studied (fig. 1), and anomalous amounts of
chromium or nickel are found at acattered localities
along a linear zone of serpentinites (fig. 2). Although
many of the known occurrences appear to be small or
of low grade, the potencial of the area appears good
because of (1) the total number of occurrences, (2) the
presence of favorable host rocks such as limestone,
basale, and tuff, (3) the diverse elementé contained in
the mineralized rocks, and (4) the exigtence of a known
significant deposit at the Golden Zone.

An attractive site for exploration lg the elongate
Parrin Creek-Canyon Creek mineralized area. The
occurrences {n the area are poorly known. but sul-
fidized rocka crop out over distances measured in
thousands of feet at Partin Creek and Canyon Creek,
and the host rocks are favorable for replacement de-
posits, The geochemical anomalies in Shotgun and
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Figure 7.—Map of Long Creek prospect showing sample locations.

McCallie Creeks are probably ¢caused by undiscovered
mineralized rocks in the limestone and basalt in the
headwater areas,

NARY

TERTIARY(?) QGUATER-~

Capiial leiter refers 10 1able 5; lower case letiers
show type of maleriol
v, vein
al, dike
du, dump
Number is length of ehannel sample. in feet. Sam-
ple X collected spproximarely 300 ft southwast
of samples Q and P

The discovery of mineral occurrences in thenorth-
ern part of cthe area near Costello and Camp Creeks
suggests that sparse outcrops north of that area, such

The granite with tin-bear{ng grelsen in upper Ohlo as the outcrope along the Bull River, should be exam-

Creek has not been thoroughly investigated, and the ined.
amounté of tin at Canyon Creek and the Long Creek
deposit are of interest,
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18



SELECTED REFERENCES

Capps, S. R., 1919, Mineral resources of the upper
Chulitna region: .S, Geol, Survey Bull. 692, p. 207 -
232,

Hawley, C. C., and Clark, A, L., 1968, Occurrences of
gold and other metals in the Upper Chulitnadis-
erict, Alaska: U.S. Geol, Survey Circ. 564, 21 p.

Hawiey, C. C., and Clark, A, L., 1969, Geochemical
maps Of an area northwest of the Chulitna River,
central Alaska Range: U.S. Geol, Survey open-file
report.,

19

Ross, C. P., 1933, Mineral deposita near rhe west fork
of the Chulltna River, Alaska: U.S. Geol, Survey
Bull, 849-E, p. E289-E333,

Tuck, Ralph, 1934, The Curry district, Alaska: U.S.
Geol. Survey Bull, BS7, p. 99-140.

Tureklan, K, K., and Wedepoh}, K. H., 1961, Dissri-
bution of the elements in some major unics of the
earth's cruar: Geol. Soc. America Boll., v. 72, no. 2,
p. 175-192.

PNYRAIF—HEOLDSICAL FORVES WARAINULLN b L

1age



