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INTRODUCTION AND ACKNOWLEDGMENTS

The [ditarod C-3 Quadrangle lies on the castern edge of the Kuskokwim
Mountains, a maturely dissccted upland of aeccordant, rounded ndges and
broad. scdiment-filled lowlands, Elevations range from 81X ft near the Moore
Creek gold mine to 3,009 ft af VABM Willow. The results presented here are a
continuation of mapping completed to the northeast by Bundizen and Laird
(1982, 1983a, 1983b). This map is prepared n cooperalion with the US.
Geotogical Survey, who are conducting studics n the lditarod Quadrangle
under the Alaska Mineral Resource Assessment Progrim,

We thank Don Harrs of McGrath for discussions of the Moore Ureek
gold placers, the Broken Shovel silver-gold deposiy, and the general mising
history of the map area; and 1.T. Khine (DGGS} for spending several days wiih
the ficld party during 1983 investigations. We appreciate the support ol Joel
Blum (formerly vith DGGS), who provided potassium-argon radiometric ages
(map shect, (able 2); Jim Barker (US. Burcau of Mines), who provided
benefication studies of the chrome placers (map shect, table 3} and MK, Poily,
M.R. Ashwell, T A, Beajamin, and N.C. Veach {{ormerky wath DGGS Mancrals
Laboratory), who provided timely geochemical and major-oxide analyses (smap
sheet, tables 1 and 5). Last, we would like to acknowledge Kline and Marii €.
Miiler (U.S. Geological Survey) for their thoughtful reviews of the manusceripl.

BEDROCK GEOLOGY

The oldest umit in the map area is a thin structural shver of radilarian
chert and willsceous sandstone (JPze) near Deadwood Creck corselative with
rocks of the Palcocoic throvgh Jurassic Innoko terrane o the aortheost
(Chapman and others, 1982; Bundtzen and Laird, 1983a). Major stratigraphie
units in the map asca are poorly exposed sandstone, shale, and siltstone of the
Kuskokwim Greoup {Cady and others, 1955}, ranging n age Irom late Early jo
Late Cretaccous. Ln the study arca, lwo dillcrent sections of the Kuskobwim
Group are juxtaposcd along the Nixon-lditarod faull. Southeast of the faull, the
scetion is composed of folded undifferentiated turbidites and shallow-maurine
and nonmannc clastic deposits, totaling at least 3,500-m thick; the sequence is
not subdivided because of a lack of adeguate bedrock control. Norsthwest of the
Nixon-Iditarod fault, the Kuskokwim Group is 2,700-m thick and can be
subdivided inlo mappabie units. The northwesterly sequence is very similar to
the stratigraphic scetion deseribed by Bundtzen and Laird {19834) 60 km o the
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northeast (map sheet, correlation diagram). All the Cretacecus umis
iaterfinger laterally and vertically.

The oldest recognived Cretaceous unit (Ksh) in the area consists of shale,
siltstone, and fine-grained lithic sandstone deposited as turbidites in a lower- (o
mid-fan cnvironment. Distinctive calcareous (urbidites (Ksl and Ks), rich ia
plant fragments and Inoceramus shell fragments, overlie the fine-grained clastic
turbidites (Ksk). Higher in the section are increasing amounts of volcaniclastic
sandstonc {Ksv) and flora-rich, pebble-bearing, medium- to coarse-grained
lithic and sublithic sandstone (Ksc). These units (Ksv and Kscj probably
represeat a coarse (perhaps iuner) turbidite-fan depositional environment
because of the presence of Bouma Tabe cycles (Bouma, 1962), sand-to-shale
ratios that cxceed 5:1, channclized sandstone bodics, and numerous lule custs.

Near the top of the section are relatively clean quarizose sandstone and
plant-debris-rich shale of the Kssq umt. Lithologic characteristics, the absence
of turbidity-current indicators, and the well-laminated nature of the quartz-rich
sands suggest that this clastic sequence was deposited i a rmarginai- to shailow-
marire (Or nonmarine} environment, possibly mear a storm-dominated(?)
snorehine {Sbarma and others, 1972). Similar units to the norstheast and
southwest contain ieaf beds and thin, discontinuous coal seams (Mertic, 1936;
Patton and others, 1976; Bundtzen and Gilbert, 1983).

Sparce paleocurrent data from high-energy flow-regime structures in the
turbidite units (Ksle, Ks, and Ksc) suggest southwesterly or westerly currcnf
directions; however, paleocurrent directions from low-cnergy {low-regime
indicators n the Kssq unit are dominanily northeasterly (table 6).

Overlying the Cretaceous clastic rocks is a 300- to 500-m-thick package of
subacrial volcanic rocks that is part of a 400-km® volcanic field best exposed 1n
the Beaver Mountains to the north (Bundtzen and Laird, 1982). The volcanic
pile can be subdivided into five mappable units that range from rhyolite Lo
basalt bur predominate in porphyritic to nonporphyritic pyroxcne andesite. The
basal unit (Kvt), composed of altered andesite and dacite, contains interbedded
sublithic sandstone and shale wdentical to hthologies in the undertying lithic to
sublithic sandstone unit Ks. This relationship suggests conformity between the
undestying Kuskokwim Group and the overlying volcanic rocks. The basal unil
(Kwt) is successively overlain by intermediate volcanic rocks (Kvi), porphyritic
andesite (TKvip), volcanic agglomerate (TKwva), and mafic volcanic rocks
(TKvm)---mainly clivine-avgite basalt.
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a
Table 6.° Paleocurrent dafab from selecied Cretaceous sedimentary rocks, Iditarod C-3 Quadrangle,
southwestern Alaska

Azimuth Grand
Map Ficld corrected for tike mean Flow
no. no. {decgrees) (degrees) regime

1 B3HT16 10 8.7 banwer

2 838111 70 30.6 [ower

3 83BT18 240 2375 Upper
235

4 831386 160 144.2 Upper
{45
162
110

5 838B71%7 230 241 Upper
225
2145
240
265

6 83161 210 2005 Upper
A0

188

35ce map sheel for tables 1-5,
Measured by T K. Bundizen on striations, groove casts, flow casts, and cross-beds.

Southcast of the Nixon-Iditarod fauk, an coigmalic unit of agglomcrale,
cherl, and breceaiated voleanics (Kae) crops out from Moore Creck northeast 1o
the head of Shoaty Creck. The stratigraphic position of the volcanic unit is
unceriain; hence, 1t is unclear whether the wait is equivaleat 1o the Late
Cretaceous to carly Tertiary Beaver Mountains voleanics or to older volcanics
interbedded with the Kuskokwim Group.



Four small (2- 10 4—km2) monzonite to quartz morzonite plutoas intrude
the volcanic rocks near Maybe, Willow, and Moore Creeks, and a fifth pluton
infrudes the Cretaceous section on the south flank of Camelback Mountaio.
Hoenfels aureoles extend about 0.5 km from the contact zones of the plutons.
The three porthernmost plutons are crudely aligned in a 12-km-long, north-
trending zone that extends from the Nixon-Iditarod fault at Moore Creek to
Moaose Creek, suggesting emplacement along a cross-fracture syseem.

Results of major-oxide analyses and CIPW normative mineralogy for
igneous rocks in the map area (map shect, table 5) are similar to results
previously published for igneous rocks to the morth (Moll and others, 1981;
Bundtzen and Laird, 1982, 1983a, 1983b). Andesite, rhyolitc, and quartz
monzonile show=broad calc-alkaline trends; menzonitic stocks and ptutons are
subalkaline and silica saturated. Basalt and basaltic andesite have higher than
average alkali content and usually contain both normative and modal olivine
and occasionally normative nepheline. Corundum-normative dacite to alaskite
domes or sills inirude the Nixon-Iditarod and Moore Creek fault zones both
within and north of the map area. Bundizen and Swanson (1984) suggested
that, overall the suite is alkali-calcic and represents a trassition {rom cale-
alkaline to alkaline rocks.

Potassium-argon dates obtained from biotite, hornblende, plagioclase, and
whole-sock samples in the map area ranged from 58 to 71 m.y. (map sheet,
table 2), typical of ages reported from coeval volcanic and plutonic units in the
Medfra (Moll and others, 1981) and Innoko-Takotna areas (Bundizen and
Laird, 1982, 1983a).

QUATERNARY GEOLOGY

Quaternary deposits were subdivided by photogeology and ground
recomnaissance. Most of the study area was not glaciated during Pleistocene
time; however, the 2,700- to 3,000-ft uplands at the headwaters of Montana
Creek on Camelback Mountain and of Maybe and Moore Crecks morth of
Camelback Mountain were probably occupied by at least three small valley
glaciers. Modified cirque morphology suggests correlation with the early
Wisconsin Bifarcation Creek glaciation i the nearby Beaver Mountains
(Bundtzen, 1981).

Tertiary through Quaternary uplift alopg the Nixon-Iditarod [fault
accelerated erosion of old pediment surfaces and terrace alluvium. On Fourth
of July and Witlow Crecks, exicnsive aprons of alluvium and cofluviem were
deposuted where streams emerged from upland souree arcas. Evolation ol a
fan-terrace complex (Qctl) along the trace of the Nixon-Idiarod [sult may have
important signilicance for concentralion of heavy-mineral placers near Moore
Creek. Widespread deposits of organte st are presently accumudating over
lowland arcas; however, thermokarst processes are modifying these and other
Quaternary deposits in the study area,

STRUCTURAL GEOLOGY

The Nixen-tditarod faali, the major structural featwre inthe s arca, is o
high-angle, transcurrent fault thut juxtaposed the voleanie and sedimentary
rocks to the norihwesl against the turbidite-dominated clastic deposits to ihe
southeasl.  Belween 63 and 69 million years ago, bodies ol rhyolite were
emplaced atong (he fuult; thus the age of the system s at least Late Cretacesins
Acrial photogruph anadysis of the fault systemy ndicated that a promacat
escarpment cals Quateenary fan-terrace (Qatf) and wnditferentisted  (Ou)
deposits from Moore Creek 1o Fourth of July Creek, sugpesting tectomc ativity
in Pleistocenc---possibly Holocene---time.  Acrial photograph interprelation
also tndicared distinctive right-lateral drag along the trace of the Moore Creck
{ault, which 15 evidenced by deformed bedding ncar Banner Creck.

Volcanic and sedimentary rocks northwoest of the Nixon-tditarod fault have
been folded into broad, northeast-trending synchnes amd anticlines with
araphitodes ol 2 1o 3 km; plinge ditections of these Tokds are wnknowa,
Exicnsive Quoatcrnary cover prevented detailed (old snalysis southeast of (he
Nixon-dtarod faull; however, structural frends and  bedding  mititedes
determined [ram seriad photographs suggest significant compressional stress
dirceted i (he wedge-shuped block belween the Moore Creek and MNixon-
iditarod faukis.

Columnar jointing in some culcrops of the andesite {TKva) and basalt
(TKvm) units indicatcs that volcanic flows were deposited tn a subacrial
environmceal that postdated marsine deposition of the Kuskokwim Group.



ECONOMIC GEOLOGY

Mineral deposits of economic significance in the area include the gold-
cinnabar-chromite placer deposits on Moore, Fourth of July, and Deadwood
Creeks, the Broken Shovel sitver-gold Jode, and sand- and-gravel deposils in
tailings along Moore Creek. Geochemical resulis of a reconnaissance chip-
sampling program are reported ia table 1 (see map sheet); samples are from
ferricrete gossan in volcanic and plutonic rocks, mineral prospects, and fault
zoones. We emphasize that most of the sampling was neither uvniform nor
represcntative; however, chip-chanael samples collected at the Broken Shovel
lode are believed Lo be fairly representative of parts of the mineralized system.
The sampling effort revealed sublte mercury, silver, and lead anomalics in the
gossan zones of the altered andesite and dacilc unit (Kvt). Pervasive alleration
s the unil may be wholly stratigraphic in origin or may have been thermally
induced by emplacement of the plutons on Maybe and Willow Crecks.

The Brokea Shovel lode {map sheet, geologic sketch and table 1, site 33) is
a tetrahedrite-arsenopyrite-quartz-tourmaline vein + scheelite, hosted in a
shear zone of altered monzonite of Lthe Moore Creek pluton. It was discovered
and explored by Warner Stewarl of Flat, Ataska, sometime prior to World War
1[ and remained dormant until 1981 when the deposit was crosscut by lwo larpe
expleration trenches. The vein is 1- to 4-m thick, dips steeply to the southcast,
and has sharp contacts wilh the enclosing monrzonite.  Although obscured by
vegetation and collavium al both ends, # can be traced along strike for at least
100 m. The miperalized vein includes 5- to 10-percent tota]l sulfides.
Arscnopyrite is commonly altcred to scorodite, and tetrahedrile grains arc
gencrally surrouaded by malachite stains.  Fluid-inclusion homogenization
temperatures from quartz in Lhe shear zone range from 254 to 380 °C and
average 297 °C (N=14). In mincratogy, structural style, and melal content, the
vein is similar Lo the Cirgue and Tolstoi deposits 45 km north (Bundtzen and
Laird, 1982) and to the Golder Hora deposit al Flat, 60 km to the southwest
(Bundizen and Gilbert, 1983). All of these deposits contain copper, silver, gold,
lungsten, and minor bismuth or tin and are localized in recenily unroofed
cupolas of differentiated, sub-alkaline plutons or stocks that intrude the
Cretaceous clastic section (Bundtzen and Swanson, 1984),

A 300-m® arca of agale and distinctive green to hght-blue chaicedony veins
cuts aliercd volcanic rocks (Kvt) near the head of Moose Creck (map sheet,
table 1, sites 10, 11 and 13}. The veins vary from 2- (0 20-cm wide but cannot be

traced along strike because much of the maierial is contained in frost-riven
rubble, Samples of the agate and blue chalcedony have been polished in
tumblers and forrm handsome stones suitable for show or jowelry. {Additional
agate localitics are indicated on the map.)

Anomalous copper, Jead, ziac, and silver occur in fault breccias and
contact zones in hornfels near the Camelback Mountain plutos (map sheet,
table 1, sitcs 35, 37, and 38). No placer-gold concentrations, however, are
known downsircam of Lthese mineralized areas.

Virtually all mincral production in the study arca has been derived from
gold placcrs on Moore Creck (map sheet, places-site 4). These placers, and
thosc on Nevada Guleh, were initially hand mined in 1913, coostatuting 1he ferst
gold discoverics in this subupit of the Iditarod mining district.  During the
twenties, thiclics, and fortics, Finpish immigrants Utilta and Kutun mined the
lower beaches and modern siream altuvium on Moore Creek for a distance of
nearly 2 km. About 20,000 oz (622,000 g) of placer gold were recovered, muinly
from 1935 to 1943. During the fiftics and sixties, Joc and Jules Stover mined
bench gravels ncar the modera-day gold camp on Moore Creck.

Total mincrat production from Moore Creek is estimated al 54,000 oz
(1,675,400 g) of gold and 12,500 oz {388,750 g) of silver based on examinalion of
unpublished U.S. Minl selurns through 1968 and discussions with Don Harris,
current owner of Lthe claims. Gold fiacness averages 758 wilh sitver and copper
as major impuritics. (Gold size is generally coarse; tn receat years, nuggels have
ranged to 19 oz (391 g).

The Moore Creck placers occur in terrace, fan-terrace, and modern
siream alloviem that varics from 3- to 5-m thick and averages about 2-m thick.
Rounded stream-gravel clasts average 30-cm diam and consist of augite basalt
{60 pereent), silicilicd sandstone (20 percemt), monzonite {10 percent), and
minor shale {10 percent); heavy minerals include magnetite, chromite, and
zircon, minor cinnabar, and traces of schecliie, native silver, and tetrabedrile.
The bedrock surface of the paystreak s Cretaceous shale and sandstone,
contawning local iron-rich concretions to 20-cm diam (map shect, table 1,
site 34},

The source of the Moore Creek placers is probably the deeply dissceted
monzonite plug lhat crops out on the hillside 2.5 km northwest of Moore Creek




placer camp. The moazonite plug hosts numerous crosscutting, mineralized
sulfide-quartz veins, including the Broken Shovel silver-gold lode previousty
described. During earlier years, the modern streams draining the monzonile
were mined for placer gold.

The Nixon-lditarod fauk forms the southern structurai boundary of the
Meore Creck pluton and has experienced right-lateral strike-slip movement of
up to M km since Cretaceous lime (Grante, 1966; Patton and others, 1984). We
speeudate that through Tertiary and Quaternary lime the placer deposits were
offset from their Jode source by the right-lateral faul movement so that the
deposits become progressively younger 1o the northeast.  Therelore, older,
undiscovered bench placers may occur farther to the southwest (tex fig. 1)

Places gold was discovered and developed on Fourth of July Creek (map
sheet, placer-site 3) in 1915 {(Donald Harris, oral commun., 1984). Recent
exploration and development aclivity continues. No past production fizures are
avatlable, but Roberl and Manzie Magnuson of McGrath recovered modest
amounts of pold during the 1982-83 fickd seasons. Two minc-concentrate
sampics from the creck, analyzed by the DGGS Mincrals Laboratory, yiclded
fineness values of 853 and 899.

The Fourth of July Creek deposits appear to be contained catirely in
Holocere alluvinm thal consists of rounded clasts of basalt, hornfcls, and
monzonite 10 1-m diam. The large size of the boulders has presented a
recovery problem dunng placer-mining activities.  In addition to free goid,
heavy-mincral concentrales o the creck include chromite, cinnabar, frec
mercury, and polybasite. Bedrock consists of decomposed andesite and tuff of
the Kvt untl, which 1s probubly a poor catchment surface for placer gold. The
present placer cul ds in a high-cnergy part of the stream wilh hydrologic
gradients o 250 m/km.  Better prospeclive pay could possibly be found 2 wo
3 ke below the presentl operation at the canyon breakout, where the bedrock
surface is Cretaceous clastic rock and the hydrologic gradient is more mature,
averaging 80 m/km. The probable source of gold in Fourth of July Creek is at
the southern conlact of Maybe Creek pluton. At the northern contact of the
pluton on Maybe Creck (placcr-site 2), pan-concentrate samples from our
studics have revealed consistent gold anomatics.

During the 1984 mining season, Don Harris began developing a large,
shatlow, low-grade placer-gold deposit near the head of Deadwood Creek (map
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Figuee 1. Speculalive cvolusion of Moore Creck placer deposits, Iditarod C-3
Quadrangle, southwestern Alaska, showing successive displacement of
drainages by right-lateral movement along the Nixon-Iditarod [ault.
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sheet, placcr-site I). According to Tovio Rosander (oral commun., 1983), the
depostt was discovered in the late 1930s and consists of fine gold in shatlow
gravels 2- to 3-m thick with 1 10 3 m of muck overburden. The source of the
gold may be a former stream (now captured) that drained the wineralized
Maybe Creek pluton to the east.

Benefication studies of low-grade chromite placers at Moore and Fourth
of July Creeks are summarized in table 3 (see map sheet). Table
concentrations of 0.23-percent chromium were obtained at Moore Creck and
2.08-percent chromium at Fourth of July Creek. Both values are too low 1o be
cconomically significant.

Sand-and-gravel deposits are widespread in terrace-alluviem, fan-terrace,
and modern flood-plain deposits. At least 2 million tons of high-quatity,
washed-and-stacked aggregale exist in the placer tailings of Moore Creck.
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