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ABSTRACT

Numerous zinc-lead-silver=copper skarn and replacement bodies
oceur in a 750 ka area near Farewell, McGrath Quadrangle, Alasika.
Interest in the extent and localization of these deposits led to
detailed examination of akerns st Tin Creek, one of the mineralized
areas,

Skarn gtposits are of two types: 1) pyroxene (Hedonber;i:els_as}
skarns with sphalerite and minor chalcopyrite, and 2) garnet (Andra-
ditelz_loo) skarns with chalcopyrite and minor sphalerite. Pyroxene
skarns exhibit textural zoning. Garnets are compositionally zoned
victh alumi{num-rich cores rimmed by prqgreslively iron-rich garnet.
Skarns are spatially zecned, with pyroxene-sphalerite skarns distal to
and garnet-chalcopyrite skarns proximal to the dike swarm center. Ore
minerals reaplace earlier formed calc-silicate minerals.

The Tin Creek skarn prospects compare favorably to zinc-lead
skarns that form near dikes. Deposits have features, such as
structural control of metasomatic fluids and textural and composi-

tional zoning, common to zinc-lead skarns worldwide.
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The alteration of pyroxene to amphibole ar Tin Creek {s similiar
to alteration described in zany Zn-Fb skarn ﬁis:ricts. Fibrous amphi-
bole derived from pyroxsne is known 43 uralice, and the process ig
known as uralizatf{on. Uralization involves the oxidacion of divalent
to trivalent iron; a great loss of caleium; and a gain in siliconm,
alkalies, and in some localities a gain in magnesium (Allen and
Faley, 1957). The oxidation of irom during uralization is indicated
at Tin Creek by the occurrence of hematite, pyrrhotits, and chalcapy~
rite with Ehe awphibole. Allen and Faley (1957) report that amphibole
belonging to the cumingtonite~grunerite serias replaces pyroxena in
the zinc-lead skarn depoaits of che Central Mining Discrice, New Max-
ico. The amphibole from Tin Creek may also belong to this series be-

cause of the similiarities in che formation of the amphibole.
MINERAL RESOURCE ESTIMATES OF THE FAREWELL AREA
Grade and Tonnage Estimates of a Zn-Pb=Ag Skarn Deposit

Estimacion of the grade and tomnage of potential skarn deposits
{n the Farevell area is a challenging task. The Tin Creek skarn pros-
pects are some of the bast axplored areas in che McGrach Quadrangle,
yet to date there has been only limited drilling and detailed
geclogic mapping. Estimates based only on knowledge of the local ares

would be tenative at best due to ths high unceartainties involved.
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Grade-tonnage estimaces £or the Tin Creek area can be postulaced
by examining data from a worldwide collection of zinc-lead-silver
skarn deposits. An {nherent bias in this approach is the assumption
that the Tin Creek ares accually coatains & skn;n deposit and that
this deposit is similiar te an average of zinc-lead-silver skarn
deposits.

Table 9 provides estimates on the grade and the tonnage potential
for a zinc-lead-silver skarn deposit in the Farewell area. Data used
for cthess sstimations is from Singer and Mosier (1981). Numbers givenl
ic each column of table 10 are statiscicsl paramecers davaloped from
the worldwide data base. The numbers in the 1°:h percentile column
are minimum grades or tonnages for 10 percent of the zinc-lead skarns
examinad. The so‘@ percentile column corresponds to the mean or the

average for these deposits,
Estimace of Number of Zn-Pb-Ag Skarn Deposirs in thas Farevell Area

A similiar approach to grade-tonnage esctimates can be caksn to
estipate the number of zinc-load-silver'dcposits likely to be presant
in the Farewell Mineral Belt surrounding the Tin Creek prospects. Tha
Darwin mining districc in eastern California has been used in this
approach due to the similiarity of the geclogic environmeng ce the
Farewaell area, the presence of many zinc-lead-silver skarn deposits
in an area ccuparable to the Farewell area, aand the Darwiti Quadrangle

has been extansively explored. v,
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Table 9,

Grade and tonnage parameters from 47 zinc-lead skarn deposits,

10ch 50th 90th

precantile parcentile percencils

Tonnage (million of tons) 18.0 2.1 0.2%
Zinc grade (percent) 14,0 5.8 2.8
Lead grade (percent) 11.0 3.6 0.54
Silver grade (grams/ton) 390.¢0 98.0 -_—

Copper grade (percent) L.2 g.079 -
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Barris (1984) ciltes aumerous examples where analogy methods were
used to estimate mineral resources. An ares with a known Qumber of
deposits in a well established geologic environment is selected as a
control area. This control ares is alse selected 30 that it t{s as
Stclogically similiar as possible to the area baing evaluaced. The
analogy method of appraisal generally estimates the unknown economic
resources of known modes of occurrence (Harris, 1984). Analogy me-
thods are deficit in the long time frame, but the method 1is suited to
the resource evaluation needed for the Farevell area.

The part of the Darwin Quadrangle to ba used in this conparative
study measures 27 by 22.5 im. The toral matal production from the
Darvin Quadrangle for the pariod from 1878 through (95! was approxi-
aately 6,300 ounces of gold, 8 million ounces of silver, 1,000 tons
of copper, 65,000 tons of lead, 23,000 tons of zinc, and 35,000 shore
ton units of V03 (Hall and MacKevett, 1962). The Pb-Ag-Zn deposits
are concentrated in Paleozoic limestone close to intrusive contaces
(Hall and MacKevett,1962). The largest deposits are adjacent o the
stock in che Darwin Hills in cthe southern section of che quadrangle.
The ore bodiss occur as bedded deposits, irregular replacement bodies
¢lose to major faults, fissure or vein deposits, and small ore bodies
in flat lying structures (Hall and MacKevett, 1958). The Darwin
deposits have average grades of 6 percent lead, & parcent zinc, 6
ounces per ton silver, and small amounts of copper (Hall and

MacKevert, 1962),
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The part of the Darwin Quadrangle selectad as a conerol area (600
8q. Jm) coutains (02 prospacts and 9 deposits, with the distinction
betwesn prospect and daﬁoli: based on distinctions batween principal
and minor mines {a Hall and H;cxavctt (1962). These numbers lead to a
deposit to prospect ratio of 0.09. This racio can thea be applied to
the Farevell Mineral Balt (McGrath A-2 and B=2 quadrangles). The num-
ber of 2a-Pb-Ag skarn Prospects in the Farevall Mineral Balc can be
numerated using Anaconda Minarals Co, data (uopublished) and data
from Cobb (1976),Cobb and Reed (1976, 1981) and ADGCS (Bundtzen, per-
sonal commun., 1985), These sources list 2] prospects that ars Za-Pb=
Ag skarn prospects or relaced to in=-Pb-Ag skarns (ex. distal Pb-Ag-In
velns at Bowser Creek and Rat Fork). The sultiplication of 23 pros-
pects and a deposic o prospsct ratio of (.09 results i{n a analogous
number of 2,1 deposits in the Farewell area. Twe in-Pb=Ag skarn de-
posits with average grades of 5.8% zn, 3.62 Pb, 98 grams/con Ag (3
ounces per ton), and 0.079% Cu and average tonnage of 2.1 millton
tons as detailed earlier is likely in the Farewell area, given that
all of the inherent assumptions of an analogy approach are true.

4

STMMARY

- The Tin Creek skarns are structurally localized along dike
concacts, high-angle faults, and low-angle thrust faults

within interbedded Silurian limestonas and claseic rocks.

LI
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- The Tia Creek skarns can be divided into two skarn types,
pyroxens dominant skarns and garnet dominant skarns. Epi-
dote dominant skarns are & subgroup of both pyroxene and
garnet skarns, produced by later alteration of thess skarn
ainserals. Amphibole dominant skarms are a subgroup of the

pyroxsna dominant skarns,

- Pyroxens in skarns avolve from earlier, fine-grained pyroxeane

to later, coarse-grained pyroxene.

- Petrographic studies of garnet {ndicate a paragenetic sequance
of early, greez, metamorphic garnat to later, clear, meta-
somatic garnet to latest, brown, dbb, mecasomatic girnc:.
Microprobe analyses indicate that this saquencs involves
iron enrichment of the garnet compositions throughout the

deposition of the calc-silicate winerals.

~ The calcesilcats minerals in the Tin Creek skarns are general-
ly iron rich varieties. Pyroxene compositions range from
“dls-as and J°l-15' Garnet grains range {n compositiecn from
AdB-lOO and Sp+Alo_6. Epidote group minerals range in com-
position frem 4 to 32 mola percent Fe, with a maximum of &0
mole percent Fe in natural epidote minerals,

1

- The Tin Creek skarns have a zoned discribution pa:erﬁ. with
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garnet skarns proximal to and pyroxene skarns distal to the

Tin Creek dike swarm center,

- The significant ore mineralization in :h; Tin Crueek area 1is
intimacely sssociated with the skarns, The major minerali-
zation is found within tha skarn bodies or along tha marble

front of the skarus.

- Sphalerite i3 the dominant ore mineral present in the Tin
Creek skarnus, with lessar amounts of chalcopyrice and

galena,

= Sulfide deposicion in the Tin Creek skarn systam is intimately
associated with the davelopment of the calc-silicate miner- .
als in the skarns. Sulfide deposition occurs after the mzin
skarn forming events. Metamorphic cale-silicate sinerals
are unaccompanied by ors minerals and early metasomatic
calc-silicate minersls are dccompanied by minor ore miner-
als. The main period of sulfide deposition is thus contem-
porsneous with to later than che waning formation of garnet

and pyroxaena.

~ Sphalerite is preferentially associated with pyroxene dominant
skarns and chalcopyrite {s usually praferantially concen-

trated in garnet dominant skarns,
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= The preferential association of sphalerite with pyroxene leads
to aresl zoniﬁg of tha ore minersls, with garnet~chalcopy-
rite skarns near che center of the exposed Tin Creek aystenm
and pyroxene-sphalarits skarns peripheral to the garnec-

chalcopyrica skarns.

- Massive sulfide amineralization at the marble front is only as-

sociated with the pyroxess dominant skerns.

In-Fb-Ag ore potential at Tin Creek exiscs at distancas great-
er than 2 I from che dike swarm centar, based on radially

orienced cross-sections through tha system.

Porphyry copper potential sppears to be low act che Tin Cresk

prospects,

The Tin Creek skarn prospects compare favorably to other Zn-Pb
skarns. Some common characteristics include: the skarns are.
associated with structural pathways, the calc-silicate mi-
nerals contain significant amounts of both ferrous and fer-
tic iren, pyroxens {s usually the dominant calc-silicate
zineral, che dominanc ore mineral {s sphalerice, and the

dominant ore sulfides are associated with pyroxeas.

- Analogy methods hava been used to estimate cthe numbc;,of typi-




