. enrichment in the center which is gradually replaced outward by ‘lead and 21nc £

;
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‘lWard Fi ., hakagawa, H. M., Harm% F. F., and van Slckle G N.,:1969 Atom1c

' Two samples from ocutside these hlgh copper areas yielded high copper - enrxchment'

',,*high copper ratlos of these samplasrshould be con51dered unreliable.*

ﬁenrlchment oCCcurs perlpherally tn the ccpper«”
- parts of ths sampled area.

ATheadnre T. G., and’ Nash J. T., 1973 Geochemxcal and fluld zonatlon at’ Copper

GEOLOGY~

The now largely abandoned Wlllow Creek mlning district located in the

southwestern Talkeetna Mountains of south-central Alaska, produced nearl}

$18 million in gold and minor Ag between 1909 and the early 1950's (Ray, 1954)

Production came from mineralized quartz veins, most of which occur in Late

Cretaceous to early Tertiary granodiorite of the Talkeetna Mountains bathollthlc
~complex (Ray, 1954; Csejtey, 1974). Some of the quartz veins occur in a schist
 terrane of uncertain age which borders the granodiorite on the southwest. The
‘contact between the granedlorlte and the schist is not well exposed,. but it

may be a fault. Tertiary sedimentary rocks Southeast of the. batholithic complex
are not mlnerallbed The gold-bearing veins occupy. shear zones and joints in

the host granodiorite and schist. The veins are cut by several postminerallzatlon

faults, and durlng mlning, many of the lodes were 1ost because of thls faultlng

The gold~- bearlng veins contain. sulflde and sulfosalt mlneral assemblages*\»
Pyrite, galena, chalcopyrite, and sphalerite occur in the productive veins, . -
whereas pyrite, chalcopyrite, molybdenite and arsenopyrite’ occur in the. ”barren
veins (those that contain subeconomic amounts of gold). (Ray, 1954). " The associa—
tion of gold~SLlVer and base-metal sulfides in the productive and barren veins.
suggests relatively high levels in a mineralized hydrothermal system. The gold- -
and silver, associated with base-metal sulfides, are suggestive of trace-metal
zoning patterns frequently found associated with porphyry copper ‘deposits
(Jerome, 1966). Metamorphosed" roaf pendants and chalcedonic- gossan -zones along
the northern border of the Talkeetna Mountains batholithic complex suggest that
erosion has exposed only the top portions of the: complex (Csejtey, 1974). In
the eastern Alaska Range, lithologically similar but more deeply eroded granitlc’
batholiths contain many porphyry-type, disseminated copper dep031ts (Richtgr
and others, 1975a, b). To evaluate the possibility of copper- m1nerallzat10n at
depth in the Willow Creek area, 2 weeks were spent in the summer of 1975 carrylng
out a reconngissance geochemical sampling program. Approx1mately 100 sampies
of vein quartz, and sheared arnd altered granodlorlte were collected from mxnes,d;
prospects, mine dumps, and outcrop. Due to the extreme steepness of the topo—

'graphy and ‘inaccessibility of most of the underground worklngs a detalled
Sampllng program cauld not. be carried out in the' available times ;‘>~ ﬂ\
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: ANALYSES

H
‘at the U.S. Geologlcal Survey's Field Services laboratcry at Anchorage Alaska._V
Cu, Pb, Zn were analyzed by atomi¢ absorption methods (Ward and othets, 11969)

by M. Criswell. Sequuantltatlve spectrographic analyses for 30 elements Were,
also done on all samples. Selected results of these analysgs yill be reported
§ubseqnentlyi, Most Of the samples c0n31sted of quartz vein: materlal

v . L ; ; :
i : o <;~ Lo ‘RESULTS

The -distribution of Cu, Pb and | Zn are shown on the accompanylng maps.
Enrichment factors for Cu and Pb defined as- Cu/(Cu+Pb+Zn) and’ Pb/(Cu+Pb+Zn) are
klso shown. These ratios were calculateé to attempt to show ateas of - relatlve,
copper enrichment.: The technique has proven useful in locating’ exploratlon DL
targets for copper.mineralization where moderate to strong base~metal anomalleS',*
i>x1st (Sllberman “and others, 1974) :

Copper. content ranges “from’ 0 to. 0. 8 percent.f It is consxstently hlghest =
in the northern part of the sampled area,.in the viclnity of the Black and the
Holland prospects, and near the Schroff~0 Neil ‘and: Marion Tw1n mlnes at the ‘head
of Ctaigie and Purches Creeks. Samples with Cu. contents greater than" 1, 000 ‘
ppm occur only here and at one other locatlon, -about 1 km east of the Gold Cord
mine. Copper is moderately hlgh (as much as 700 ppm) in Several samples” frcm
near the head of upper Willow Creek, and in two samples from the large mlnes ;
1n the. east fork of Flshheok Creek (up to 500 ppm).» o : . ’
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Lead ranges from 0 to about 0. 5'percent' and is generally lower than copper

It is highest (as much as 5,000 ppm, but generally lower than 1, 000 ppm) in_ ‘>3§Q;?

samples from the large mines in the east fork of Fishhook Creek., In the northern

area where copper is highest, lead values do not ‘occur above ‘the crustal average‘"‘"‘

for ‘intermediate rocks, about 30 ppm (Parker, 1967) . Low, but still anomalbus
amounts of lead are found in a few samples ‘near- the eastern and Western marglns
of ‘the mining dlstrlct.; o : r e S

Zlnc content is low, w;th the hlghest values of 600 to 700 ppm in two samples

: ffom the large mines in Fishhook Creek. Only ‘three" other samples toﬁérds the"
eastern and’ southwestern margins of the mining district, have Zo greater thah
crustal average for 1ntermedlate rocks about 70 ppm (Parker 1967)

&

ngh values for the copper enrlchment factor (greater than 0 75) are’” found
in. the northern part of the sampled- area, in an area of abeut' 5 km? ‘The hlghest

~copper values occur near the heads. ofCralgieand Purches Creeks,iand:near the north~

end of the east fork of Flshhook Creek » northeast of ‘the large’ mines. - Anothe”v
- and probably separate area of copper cnrlchment is at the head of Upper\WLlIOW*W
_Creek, where copper content ig moderately hlgh Copper enrichment ratlos‘appear
to drop of f to the east and southwest of ‘the hlghs in this calculated value.

ratio values, but very. small amounts of total base metals. Accordlngly,'tne

“ Lead enrlchment ratios are erratlc, but are con31stently above 0.5 largely
in samples from the mines in the east fork of Flshhook Creek; : :
and copper enrlchment do not overlap, and there’ is'a suggestlon that - lead
'northeastern

S the central and‘

‘CDNCLUSIONSff:f_, _gfg"

Porphvry—type copper deposxts frequently dlsplay a zcnlng pattern af CO?per’

and- flnally by perlpheral precious metals (Jerome, 1966% Theodore and Nash,

1973). At Willow Creek, similarities to this pattern exxst. The- hlgh capperk‘gEff‘f{aw
content of samples in the ‘northern part of- the sampled area drops off’ perlpherally._f;ﬁ

Lead content appears to be hlghest south of ‘the main. copper anomaly.x»Because
of the restricted sample coverage, ‘it cannot yet be demonstrated that a complete
zonlng pattern exists, but our data suggest that the potentlal for dlsseminated
‘copper mlnerallzatlon is present, and - further evaluation of the prbbablllty for
it should be made. ‘Surface samp11ng should be; extended to the ‘north’ of the.
present. copper anomaly in the headwaters 6f Purches and Peters Creeks and ‘the
Kashwitna Rlver drainage. to- the north- of" the mapped ‘area..’ More samples to’ thev,lf'

east and west of the present copper anomaly should be collected tokbetter deflne
lu;anmlexmmt. B o o B S o
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