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Lead, Zinc, and Silver Deposits at Bowser Creek
McGrath A-2 Quadrangle, Alaska

By Bruce L. Reed and Raymond L. Elliott

Abstract

New occurrences of lead, zinc, and silver of porential economic
siguificance were ldentified during 2 heavy merals investigation of
the southern Alaska Range ln 1967. The deposits, approximately
23 miles gouth of Farewell, are replacement bodies and (issure
veing tn l{mestone and fracture fillings in igneoue breccia, De-
posits In linestone show a close gpatial relationto igneous breccia
and granodlorite porphyry ae wellasto felsite dikes. Ore minerais
are argentiferous galena and sphalerite, Deposits in breccia con-
siat of pyrrhotite and sphalerlie and may represent only part of 2
more extenaively mineralized breccia mase. Although most of the
deposits that crop out are sporadic and discontinuous, the aumber
of occurrences with locally high eitvaer content, thelr possible ¢on-
tinuity beneath surficial deposits, and a favorable geologic en-
vironment suggest that the area hasan economic potential for base
and preclous meétals.

INTRODUCTION

New occurrences of argentiferous galena-sphalerite
and spbalerite-pyrrhotite were identified in the sum-
mer of 1967 during a field geologic evaluation of the
southern Alaska Range ae part of the U.S, Geological
Survey's Heavy Metals program, The deposits occur
in limestone as replacement bodies and fisgure velns
adjacent to granodiorite, igneous breccia, and felsite
dikea, and in the breccia as fracture fillings, The de-
posits appear to be gporadic and discontinuous but
locally are quite rich.

The Bowser Creek area is approximately 23 miles
south of Farewell, a Federal Aviation Agency station
that maintaing a §5,000-foor gravel runway (fig. 1).
McGrath, about 62 alr miles northwest of Farewell,
is the nearest source of gasoline and supplies. No roads
or trails lead to the area., The deposits can best be
reached by helicopter. Small, properly equipped air-
craft can land on gravel bars along the Post River; the
deposits can then be reached by walking westward about
3 miles up Bowser Creek (fig. 2).

Bowser Creek baain is in ruggedtrerrain, with relief
of about 3,000 feet. Thevalley floor ia mantled by sur-
ficial deposits. Talus covers the lower part ofthe sur-
rounding slopes. There ia virtually novegetative cover
in the basin; the nearest trees are along the Post River,

Lirtle geologic information is available about this
remote rugged sector of Alaska, the only previous work
being that of Brooks (1911) who tvaversed the Alagka

Range via the south fork of the Kuskokwim River im
1902, The present reporr is bagsed on2days of exami-
nation and sampling, The area shown in figure 2 was
mapped with the ald of a helicopter in about 5 hours,
supplemented by aerial photointerpretation. The con-
tacts and srructural interpretations must be considered
tentative; additional mapping of this and surrounding
areas will be necessary before the geology and sig-
nificance of the deposits can be fully understood.
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Figure |_.—Locaton of Bowser Creck srea (flg. 2) and McGrath
A=~2 and B-2 quadrangles.
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GEOLOGY

The Bowsexr Creek area is underlain by a folded e~
quence of limestone, siltatone and ghale, and argillite
cur by small Intrusive bodjeg that locally have devel-
oped ngrrow comtact aureoles. Mineral deposits are
spatially related to the igneous rocks and occur bath
in limestone and in the Igneous rocks themselves,

Bedded Rocks

Limestone, and siltgtone with interbedded shaleand
limestone, are the predominant rocks in the Bowger
Creek area. Dark-gray argillite appears co underlie
the llmesrone In a northern tributary to Bowser Creek,
Thus the apparent stratlgraphic succeasion, fromold-
est (0 youngest, is argillite, limestoune, and the pre-
dominantly silcstone unit. Rocka in this part of the
Alaska Range are probably Paleozolc (Brooks, 1911).
Graptolites, Including species of Glyptograptus and
Climacograptus, which lndicate & Middle or Late Or-
dovician age (Michael Chorkin, Jr., oral comumun.,
1968) were found in carbonaceous ghale of the ailtatone
unit on the west fork of Jay Creck approximately half
a mile west of the edge of the area shown In figure 2,

Intrusive Rocks

The sedimentary rocks of che Bowger Creek area
are cut by two igneous hreccla bodies, each about 1
mile acroas, and a small granodiorite porphyry body
about 800 feet across. Many felsite and maflc dikes,
too small to be shown on figure 2, are pregent through-
out the mapped area. Some felsite dikes cut mafic
dikes,

The southernmost lgnecus body formg a promingne
chimneylike masa on the southwest side of Bowser
Creek. It is a light-gray breccla that consists of angu-
lar to subangular rock fragments in a light-gray aph.
anitic macrix. The rock fragmente range from micro-
scopic particles, which form part of the matrixitself,
o blocks a {oot or more acroed. Silicated limestone,
quartz-feldspar rack, and cognate inclugions make up
a large part of these fragments, but many fragments
are so extensively altered to quarcz, epidote, leu-
coxene, sericite, chlorite, calcite, and opaque minerals
that their original nature cannot be determined, Many
fragments show coryosionof their borders. The matrix
is & micro- to cryptocrystalilne paste of plagioclase,
Quartz, and subordinate potassium feldspay and con-
tains abundant fragments of quartz and plagioclasge.
The center of the breccia mass wes not examined, but
the rock glacler which heads near lts center consisLs
of boulders similar {n composition to the outcrops ex-
amined near the edge.

The northernmost intruaive, also a breccia, under-
lies the basin at the headwaters of Bowsger Creek. Its
contacts with the enclosing rocks are laxgely concealed
by surficial deposits. This intrusive wag examined only
along Bowser Creek, where {tisa light-greenish-gray
incrustve breccla simllar (n composition to the south-
ern intruaive body, Near the gsouthernconiact, breccia

fragments 0,25-2 inches in dlameter make up 60per-
cent or more of the rock and are sharply angular, but
away from the comact the fragments become more
widely separated, the amount of matrix [ncreases, and
the fragmenta become more rounded, Specks andclots
of a sulfide mineral (pyrrhotite?) are disseminated
throughout the breccia, and veins filled with pyrrhotire
and sphalerite locally fill fractures in the breccia,

A small body of granodiorite porphyry occura onthe
north side of Bowser Creek (fig, 2), The contact of the
porphyry with the enclosing limestone is covered, but
the dimeneions of the igneous body are approximately
delineated by granodiorite porphyry rubble. The por-
phyry is yellowish gray with small (0,25-3 mm), partly
corrogded phenocrysts of plagioclase and subordinate
subrounded quartz crystals in a microcryatalline ag-
gregate of plagioclase, quariz, and potassium feldspar,
Scattered prismatic crystals of hornblende are now
altered to tron-zich chlorite and epidote. The plagio-~
clase i8 ugually turbid from incipient alteracion.

Light-gray to white felsite dikes, from 1 to 50 feet
thick, occur throughout the Bowser Creek basin, They
vary in texture from an aphanitic equigranular aggre-
gate of quartz, plagioclage, and potassium feldspar to
porphyritic dikes withphenocrysts of plagloclase (par-
tially altered to sericite, calcite or epidote) and
rounded quartz crystals embedded in a very fine
grained crystwalline groundmass of feldspar and quartz,
The felsite dikes intrude the bedded rocks, and aloug
the upper reaches of Bowser Creek they cur fgneous
breccia.

Fine-grained dark-greenish-gray porphyritic mafic
dike rocks locally are present, In thin section, altered
phenocryste of plagiociase and hornblende cccur in a
felted groundmass of alter ed plagioclage and fernic
alteration products. The plagioclase phenocryate are
extensively gaussuritized, chiefly toalbite andepidote,
The original hornbleade phenocrystshaveretained
thelr prismatic form but now are wholly alteredeo ac-
tinolice, epldote, chiorite, and opaque minezale, asare
the primary groundmass mafic minerals.Jrregular
grajns of potassium feldspar in the groundmass make
up less thaa 5 percent of the vock. Originally these
dike rocks were probably hornblende andesite,

Metamorphism

Rocks of the Bowser Creek area show little or no
effecta of regional metamorphism, However, within a
hundred feet or Bo of the contact withinrrugive bodies,
limeatone and pelitic country rock may be converted
to hornfels. Contacts for the most part arepoorly ex-
posed because of extensive taluscover, but where fleld
examination was possible, normally gray limestone ig
in meny places bleached and recrystallized to a hard
fine-grained silicated marble or calc-gilicate horn-
fele, The pelitic rocks are baked and converted to a
hard fine-grained hornfels. Such effects are evident
adjacent to rhe northern intrusive breccia exposed in
the haadwaters of Bowser Creek.



The most conspicuous metamorphic effecrs, and
those which appear 1o have the greatest potential eco-
nomic significance, are skarn 2o0nes devetoped near
felsite dikes and granodiorite porphyry. Cre minerals
in the skarn are pyrrhotite and sphaterite (marmatite)
with agsoclated calc-~sllicaté minerals, chiefly epidore
and clinopyroxene. The skarnreplaces silicated lime-
grone, Cenerally within 10 feet of the sulfide-rich skarn
bodles, the rock is altered to light-greenish-gray denge
silicated marble composed of quartz, epidote, clino-
pyroxene, calcite, and chlorite.

Structure

The sedimentary strata have been deformed into
folds which tresd north-northeast and plunge to the
south-gouthwest and north-northeast. The folds are
locally overturned; axial planes are vertical or dip
aceeply to the east-southeast. Subsidiary asymmetric
and ditsharmonic folds with waveleagths of 3 few inches
to tens of feet were poted on the mbs of the larger
folds. Faultg, mapped from aerial photographs, areof
two generstions. The north-trending fault exposed
south of Bowser Creek apparently accompanied the
main period of folding, Cross faulta of small apparent
displacement (not shown in fig. 2) border the souchiern
imrusive breccia,

0 500 1000 FEET
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The northeasr-trending structural features are cut
by intrusfons of igneous breccia and aggociated felsite
and subordinate mafic dikes. The southern breccia body
ghown near the center of figure 2 curs the southwest
end of an elongate locally overrurped anticline, The
northern breccia body curs subparallel folds.

MINERAL DEPOSITS

The mineral deposics are of two main types: (1)
galena-gphalerite or sphalerite-phrrhotite depoeitsin
limestone and (2) narrow pyrrhotite-gphalerite frac-
ture fillings in igneous breccia, The deposits inlime-
stone are in two areas, one southwest and the second
northeast of Bowser Creek. The deposits In igneous
breccia are near the headwaters of Bowser Creek. The
locationg of all three areas are indicated in figure 2,
ANl depoasits are closely associated with intrusive ig-
neous bodies,

Deposits i Limestons

The galena-sphalerite or sphalerite-pyrrhotite de-
posits in limestone consist of replacement bodies and
fiasure veina. Sphalerite (marmatite) and pyrrhotite
gre the ore minerals in the replacement bodies; ar-
gentiferous galena, with or without other sutfide min-
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Figure 3.~Geology and Jocation of samples on southwest side of Bowser Creek, '
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erals (chiefly marmatite), characterizes the fissure
veins, Pyrite and minor chalcopyritearelocallypres-
ent. The replacement bodies range from a few inches
to 10 fear in width. They are generally tabular or pod-
like and replace ailicated limestone, Individual podlike
bodies may coneist of as muchas 85 percent combined
sphalerite and pyrrhotite. The long axes of the pods
are generally parallel to the bedding of the limestone,
Many bodies were observed to pinch out within a few
feet.

Area southwest of Bowaer Creek —Deposits of
sphalerite-pyrrhotite and argentiferous galena are
concentrated inan area onthe southwest gide of Bowser
Creek (figs. 2, 3). Analyses for gold, siiver, copper,
lead, and zinc, apd semiquantitative spectrographic
analyses for the samples collected in ¢hig area are
given in tables 1 and 2.

The largest replacement body examined (table [,
sampleg 3-3) has a vertical dip and anapparent width
of 10 feet. Chip sampleg across this hody indicare as
much ag 14,7 pexcent zinc and 6. 1 ounces of silver per
ron. Only the south side of the body is exposed; the
congact lg parallel to the dimeatone beds. Outcrops in
talus downslope |ndicate a vercical extent of about SO
feet,

‘._‘L

Abouwt 1,200 feet north of the limestone-breccia
contact a group of tabular or veinlike bodies occurs
In altered Mmescone and shows a close spatial re-
latlonship to felsite dikes (fig. 3). One vein (fig. 4),
consisting of pyrite, galena, sphalerite (marmatite),
and minor pyrrhotite ina gangueof white milky quartz,
minor calcite, and unreplaced limestone fragments,
follows the contact berween limestone and a felsite
dike, This vein ig Irregularly massive without marked
banding and is oxidized to a dark chocolate brown,
The vein pinches out upward inro silicated limestone;
the Jower extension i8 covered by talus.

A few narrow discontinuous figsure velns consist
of nearly solid argentifercus galena. These Veins,
however, pinch and swell {rregularly and do not ap-
pear to have great ¢ontinuity. The maximum width
of massive galena in these veins I8 10 Inches, but
most are between 2 aund 6 inches across, A 20-foot
chip sample (table 1, sample 10) across oxidized
skarn (see fig. 3) contalning narrow veing of galena
asgayed slightly more than 52 ounces of silver per
ton, The walls of some of these veing are marked by
brownigh-yellow gouge. Preliminary examination of
a polished sectlion of sample 1) (see fig. 3; tables
1, 2), which containa 309.8 ounces of gilver per tom,
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shows that approximately 85-90 percenct of the sample
|8 galena, Other primary minerals include sphalerite,
pyrite, and minor amounts of tetrahedrite. Small
grains of other miner als, perhaps members of the
copper -arsenlc sulfide group of sulfo-salts (Arthar
Radtke, oral commun,, 1968), algo are present, Sec-
ondary minerals developed along galena cleavages
fnclude cerussite, hematite, and mimetite(?).

Area nort of Bowse eek,~-The deposits
northeast of Bowser Creek (figs, 2, S) show a close
spatial agsociarion with the small granodiorite por-
phyry body or with feisite dikes. A description of the
deposits examtned and analyses for gold, silver, cop~
per, lead, and zinc of samples coliected from them
are given in table 3.
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Much of the area shown as limestone in figure 3
is covered by talus. However, mineralized skarn
which appears to have potential economic signific-
ance locally crops out near the granodiorire porphyry
and felsite dikes, The skarn typically consists of
pyrrhotite and sphaterice (marmatite), agsociated with
a variety of gilicate minerals including epidote, cli-
nopyroxene, quartz, and chlorite, The iron-bearing
suifide minerals wearher 1o a deep reddigh brown.
There are scattered exposures of skarn in talus along
the east side of the granodiorite porphyry. The skarn
zoneg are as much as 25feet across, and if they prove
continuous beneath talus cover, then a north-irending
skarn zone at feast 1,000 feet long ia Indicated (fig. S.
samples 34-40).
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Other deposits in thig area occur along shear zonee
which border felsite dikes (table 3, samples 27-33).
The sulfide minerals replace limestone, and locally
the dikeg are parcly replaced. Most deposite are
narrow and discontinuous and pinch out within a few
teet (fig. 6).

--Depositae in Breccia

Small fractures filed with pyrrhotice and sphal-
erite occyr in the northern igneous brecciz body.
Individual deposits appear to be small, but poor ex-
posures prevent delineation of their true exrent, The
fracture fillings may represent only part of a more
extengively mineralized breccia maas.

Area at head of Bowser Creek, —Deposits in igneous
breccia were examined only along the headwaters of
Bowsger Creek (fig. 7). Descriptions of the individual
localirles and analyses of sampies from these locali-
tles are given in table 4 (samples 43-S58), The de-
posita consist of emall sulfide veins largely con-
trotled by northwest-crending fractures in igneous
breccia (fig. 7). Specks and clots of a sulfide mineral
(pyrrbotite?) also are disseminated in the breccia.
The veing have steep to vertical dips and strike N,

s VAVAVAVAVAVAVL VLV,
S PAVAVAVAVAV,LY _
-

L 10 FEET

Approximale scale

40°-60° W, Slgnlficant replacement of the breccla
does not appear to have occurred, because in many
places veln walls match. None of the veins exceed
2 feet in wideh, and gome veins end abruptly. Sur-
ficial deposits prevent tracing the veins for more
than 10 feet. The veing consist of pyrrbotite with
minor gphalerite (marmatite), chaicopyrite, and a
trace of galena. Ope 4- to 6-inch vein (table 4, sam-
ple 54) contalus 85 percent of sphalerite. Although
the pyrrhotite has little current economic value,
further exploration in this area may find significant
concentrarions of sphalerive,

Other Deposits

The locations of other scattered occurrences north
angd west of Bowser Creek are shown in figure 2, Semi-
quantitative spectrographic analyses of samples from
these localities asd a brief description of the samples
are given in table 4 (samples 59-64), Of parcicular in~
terest are samples 63 and 64 from the ridge west of
Bowser Creek. Although the outcrops are small, and
deposits are consequently of unknown extent, they do
suggest that lead-zinc-silver mineralization extends
for at least one-half mile southwest of thearea shown
in figure 3,
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SUMMARY AND SUGGESTIONS
FOR PROSPECTING

Metalliferous deposits in the Bowser Creek area
occur aa replacement bodies (skarn) and fissure veins
In limestone and as fraccure fillings In igneous breceia,

Ore minerals in rthe replacement bodies and fissure
veins are sphalerite and argentlferous galena. These
deposits otcur near igneous breccia and granodiorite
porphyry. In many places the sulfide deposits are
adjacent to felsite dikes,



Fracture fillings in igneous breccia consist of pyr-
rhotite and sphalerite with minor chalcopyrite and
galena. The exposed veins are controlied by norch-
west-trending fractures and do not exceed 2-feer in
width,

Most of the deposits are gporadic and discontinuous,
but the number of occurrences with tocally high metal
concentrations, cheir possible continuity beneath sur-
ficial deposits, and a favorable geologic environment
(limestone cut by graniric Intrusive rocks) suggest
that the area has an economlic potential for base- and
precious-metal deposits that meyicg further investiga -
tion.

The most attractive sites for exploration in the
Bowser Creek area are near the intrusive bodies.
Although no sulfide deposite were found at the contact
between the limesione and the southern intrusive
breccia (fig. 2), the high copper, lead, zinc, and silver
values from g0il eamples (fig. 3 and table 2, samples
1 and 2) suggest the pregence of concealed base-metal
and silver minerals. Widespread iron staining on the
southwest side of this fntrusive body and north of and

along the steep walls at the headwaters of Bowser
Creek have not been invegtigated and should be of
interest to the proapector. Northeast of Bowser Creek,
the small body of granodiorite porphyry, with its as-
sociated mineralized skarn, the pyrrhotite-sphalerice
fracture fillings in the northern intrusive breccia (fig.
7), and the replacement and vein deposits ghown in
figure 3 all appear to warranc physical exploration to
further define the extent and tenor of known sulfide
occurrences. The mineralized bodles examined todate
are locally rich, but their exploration may be vexatious
because apparently they are small, cerminate abruptly,
and are capriciously distribuced, Sotl apnd stream-sgedi -
ment sampling should serve ag useful guldes to other
areas of mineralization in the districr.

REFERENCE CITED

Brooks, A. H., 1911, The Mount McXinley region,
Alaska, with descriptions of the igneous rocks
and of the Bonnifield and Kantishna districes, by
Izdé‘tM. Prindle: U.S. Geol. Survey Prof, Paper 70,

p.
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TABLES 1-4







Table 1.--Apalyses of bedrock samples frow the southwest slde of Boweer Creek

[anelysts: W, D, Goee, Clsude Huffwan, Jr., J. A. Thomas, L. B, Riley, and V, £, Shaw. Qold determined by
fire mseay, silver by atomie absorptlon and gravimetric fire assay, lead and copper by atcwlc absorption, and
zinc by atomic ebsorption sud gravimetric apslysis]

Sample Lab, Fileld Ro. Au Ag Cu Pb Zn Semple typel
No. No. (ppm) (oz per ton) {percent)
3 ACGBSL  67AMB251 0.03 2.4 0.1 0.09 5.95 81, Includes 3 £t of limestoue.
b ACJOLS R3534 b 6.1 .49 78 .7 5-1. Contiguation of sample 3,
5 016 R3538 .05 3.9 .32 .1b T.h2 Selucted,
6 oLy R35h4A .06 2.k .0b .09 2.55 §ud
7 018 R354B «,02 W ,01 .03 .61 5-1. Continuatiou of sample 6,
8 019 R35LC .03 .9 .08 .03 5.4 8. Continuation of sample T,
g ACa8s3 Ma250 a2 2 .01 .02 22 30-1, .Includes § &% of limestone.
10 852 Mazhg  <.02 3 52.2 Al 27.2 1.59 20-1
11 658 RINLI 2 313,.8 Ak 60,0 2.17 Selected,
13 850 Ma208a .05 1.9 .19 .2 3,18 12-1. Includes 2 ft of aike.
b AcJosh RILD <02 3 56,3 .25 39,0 5.70 Selected.,
18 ACe85) Me2iB8B .03 3 20.5 .07 16.0 3.72 20-1
22 ACTOXM R351 b 2.4 .15 DY 4.3 5wl

lvnless poted, samples are chip samples, First pumber is length in feet and second number is intsrvel
be’ogee'n chlpe in feet; that L&, 8-1 1e ap 8-ft-chip sample with chipe colleeted every foot,
Anglyses by atomic sbeorption.
ravimaetric fire assay.

DESCRIPTION OF SAMPLES

Sewples 3-S5, 10-ft-wide maselve gkarn 20ne adjacent to limestone. Sksrn copplsts of brecciated silicated
limestone (quartz, clioopyroxane, mipor epidote) replaced by apbalerite amd pyrrhotite, Sulfide minerals
make gp 50-90 percent of wone. Outcropa {v tzlus downslope indicate & vertical extept of about 50 ft.

Sawples 6-3, Silicated limestone with dimcontipuouns Btringers end pods of sulfide minersls (sphalerite, pyr-
rbotite); bighly oxidized.

Sample 9. Takep acrose oxidized skarn (quartz, clinopyroxeve, epidote); po freeh sulfide minersls viaible 1in
outerop.

8ample 10. Taken about 50 £t below sample 9 across oxidized skarn adjacent to felslte dike (quarzz, plaegioclase,
potrsdiup feldspar). 8hear zopes in ekarn locally coptaip thin stringers apd lendes »f galema frow L to 10
in, thick. Lenses of pyrite, galepa, and mipor sphalerite as much as 2 ft wide sleo occur sporadicslly 1n
skarp; pinch out to thin stringers over & vertical distance ct a few feet,

Sample 11. A gelected pample of galena from gshear zone,

Sswple 13, Highly oxidized vein of pyrite, galepa, Sphalerite, and minor pyrrhotite 3-5 £y wide betweén FPel-
site dike and limestone; oxidized cepping of vein expo2ed over a vertical distance of about %0 £t, lower
exteneion covered by talue, pinches out upward (filg, L). Tocation of sawples about 75 Pt below seople 10.

Sesple 14. A eelected sample of pyrite and galemm with winor ephalerite, guartz, and calcite frem wideet part
of vein,

Bample 18, Takep across eilicated limestone (quartz, clibopyroxene, calcite): Replacement by galena occure
along 6mall shear zones io limestone; lenses of pyrite, galena, and winor sphalerite also cccuxr gporedic~
ally in liwestone,

Sample 22. 8iringers and lenses of oxidized sulfide minerale (pyrite, galeva, arnd ephalerite) in skarn sdja-
cent to felelte dike; wineralized zone pinches out upward, lower part covered by talus.

13



Teble 2.--Semiquagtitative gpeactrographic snalyses and pold anslyses of poil and bedrock samples
from the scuthwest side of Bowser Creek

[Analystp: A, L. Suttom, Jr., Arnold Parley, Jr., spectrographlc; A, L. Meler, R. L. Miller,
and 1. A, Roemer, gold-atomic absorption. Epectrogrephic epAlysea reported ip parte per
oilliop to tbe pearest pumber io the series 0,5, 0.7, 1,0, 1.5, 3.0, 5.0, 7.0, 10, 15,
and 60 oo, which represent approximate midpointe in s geometric scsle. The preciston of
& reported value ie approximetely plus 100 percept or minue 50 percent. See figure 3 for
location of tawmples. Sywbols used: >mgreAter thany <=detected, but below Limit of de-.
terwipation; Aspot detected; Iminterfercuce; ND=pot determined; Mms)O percent)

Sempls Lab Field
Ra, Ho. Ro. Ag As An B Ba Be Co Or Cu La Mn Mo Wb
b ACJOT2  67AR352 20 A <0.02 ND 15 2 200 3 10,000 A 50,000 A &
2 073 353 70 A .02 §ND 7 2 150 15 10,000 A 10,000 A A
1 ACG68T R31LI  »1,000 >10,000 .05 70 200 ¢l <10 A 1,500 <20 1,500 7 <20
12 686 3118 »>1,000 300 .06 10 <100 <1 <10 A 2,000 <20 300 <5 <20
1% 682 311D >1,000 700 .O% <10 <100 <} <10 A 2,000 <20 1,500 <5 <20
15 683 318 700 >10,000 Ok S0 100 <L 20 A 700 <20 700 I <20
16 68h r 150 <200 ,05 70¢100 <l 100 A 2,000 <20 1,000 I <20
17 685 3114 30 <200 .06 100 <100 <1 100 A 1,500 <20 TOO I <20
A9 680 3118 70 <200 1.0 50 ¢100 <) 150 10 3,000 <20 2,000 7T <20
20 681 31C 200 <200 .04 <20 <100 <)l 10 A 50 <20 2,000 <5 <20
21 679 3114 VT <200 ,02 30 <100 ¢l <10 A 150 <20 1,000 <5 <20
Limit of detectibility:
Samples L and 2 Y 2,000 .02 WD 2 1 3 1 1 30 1 3 0
Samples 11-20 .5 200 .02 X0 20 ) 10 5 20 2 2
Bepple Ca Feo Mz byl Sample
No. Ni o 8¢ Br V Y Zn V54 (percent) type
1 50 7,000 XD W A A M A 1.0 1.5 0.7 0,02 Boil
2 30 15,000 ND 30 20 A 100,000 15 1.0 1.0 N .05 Soil
11 <@ »5,000 <5 <10 <)0 15 >10,000 <20 .7 15 .03 .015 Selected.
12 22 >5,000 <5 <10 <10 <5 >10,000 <20 <, 05 T «,02 ,001 Selected,
1% <2 >5,000 <5 <10 <10 <5 >10,000 <20 .5 7 .02 .02 Belected,
15 <2 55,000 <§ €10 <10 <5 10,000 <20 07 20 <,02 ,007 Selected,
16 10 3,000 ¢ 10 10 7 »>10,000 <20 15 >20 <02 02 Selected.
17 10 1,500 <5 15 15 7 »>10,000 <20 .3 >20 .03 .03 Selected.
19 <2 300 <5 30 30 S5 >10,000 70 10 15 K .o7 Grab.
20 2 »5,000 <5 20 20 5 >10,000 70 15 7 3 .03 Selected.
21 <2 30 <5 1 11015 500 <20 T 5 .2 .02 Grab,
Limit of detectibility:
Samplae¢ 1 apd 2 3 10 N0 S 710 200 10 Q05 .001 .005 .0002
Samples 11-20 2 0 5 50 5 9 200 10 .05 .08 .02 002
DESCRYPTION OF SAMPLES
Bample 1., From brown horiz0n 12 in. below surface. Semples 16, \7. Spbalerite with minor galena apd
Semple 2. PFrom 2-ip, greevish-gray horiron below pyrrhotite, For description of vain see gam-
sample L. ple 13 lo table 1.
Samples 11, 12. QGsalepa from shear zose in sili- Sawple 19, Oxidized skarnp.
cated limestone, FPor sseay and description see Sample 20, 8karp contaiping galena and sphalerite.
samples. 10 and 11 in table I. For further description see semple 18 in table 1,
Somples 14, 15, Pyrite and galepns with mivor ephal- Semple 2L. Felalte dike that cuts eilicated lime-
erite, quartz, and calcite, For assay and fur- stope,

ther description see sample 14 ip table 1.
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Table 3.--Analyses of bedrock semples from the northeast side of Bowser Creeck

[Analyate: W. D, Gose, Claude Huffman, Jr., J. A, Thomas, L, B. Riley, and V, E. Shaw, Gold
determined by fire assay; silver by atomic absorption, lead and copper by atomic absorption,
and zinc by atomlc absorption and gravimetric analysis)

1
Sample Lab, Field No., Au Ag Cu Pb Zn Sample type
No. Mo, (ppm) (oz per ton) (percent)
23 ACGS595 6T7AEr2hs 0.3 3.5 2,44 0,02 4,02 3-.5. Includes 18 in, to 2 ft of limestone.
24 596 Er2hé Nerg 1.9 .65 ,02 1,04 3-.5, Includes 18 in. to 2 ft of limestone.
25 597 Er2h7 .2 5.6 1.10 .05 4,72 3-.5, Includes 18 in. to 2 ft of limestone,
26 T00 R327 <,02 11.5 .02 24,0 .16 Selected,
27 ACJOOL R328 .02 1.2 .07 .15 5,95 Selected,
28 002 R3294 .5 .5 .03 .0h 4,83  3-.5
29 003 R329B T 3.0 .55 26 22,1 Selected.
30 00k R3304 <.02 .9 L02  1.55  2.96 5-.5
31 005 R330B .03 3.7 .07 11,5 1%.7 Selected,
32 006 R331A ~<,Q2 1 03 .01 .03 5-.05.
33 007 R331B -] 2,2 ,96 L06 12,2 Selected,
3l 008 R334 1.1 1.6 .08 L8 7.hh s
35 009 R3344 3.k 5 ,02 .02 2,88  5-1
36 010 R334B .8 .6 ,05 ,03 L4, 76 8-1., Continuation of sample 35.
37 011 R335 LT .5 o2 Lok 4,55 5-l
38 o1z R336A 2.0 .5 Kol .02 14,5 10-1
39 013 R336B 1.6 R ,02 17 k.3 15-1. Continuation of sample 38,
4o AcG8s56 Ma25h .2 1.6 06 08 7.4 15-1
41 855 Ma252 L02 3.7 ,13 .24 4,97  25-1. Includes 2 ft of limestone and 2 £t
of dike,
k2 AcJOR0 R356 .03 10.1 .33 2.1 8.55 Selected,

1 . . .

Unless noted samples are chip samples, First number is length of chip in feet, and second number is interval
betgeen chips in feet; that is, 8-1 is an 8-ft-chip sample with chipe collected every foot.

Analyses by atomic absorption :

DESCRIPTION OF SAMPLES

Samples 23-25, Irregular lensatic sulfide bodies (sphalerite with minor chalcopyrite, pyrite) in silicateid
limestone (clinopyroxene with subordinate epidote, quartz, and calclte) along discomtinuous fractures. Lime-
stone cut by felsic and mafic dikes,

Sample 26, Sporadic 2« to 3-in,-wide lenses of galena as much as 1 ft long in skarn adjacent to felsite dike.
Mineralized within 1 ft of dike,

Samples 27-31. Shear zone (strike N. 55° W., dip 75° NW.) adjacent to felsite dike that cuts limestone. Sphale
erite, galena, and minor chalcopyrite localized along shear as small pods and stringers; sulfide minerals re-
place both skarn (epidote, calcite, quartz, and chlorite) and dike, Maximum width of pods is 20 in.; most
pods pinch out within 10 ft along dip of shear,

Bamples 32, 33. 18-in,-wide lens of sphalerite in skarn along shear zone; shear exposed for 6 % along dip,

Sample 34. Silicated limestone with veins of sphalerite and pyrrhotite 4-5 in. wide in limestone (strike
N. 10° E., dip 90°), Outerop is 8 ft wide, 25 ft long; extensions covered by talus., About 100 ft downslope
to south a similar small outcrop with minor content of sulfide winerals.

Samples 35, 36. Poorly. exposed outcrop of oxidized skarn isolated by talus.

Sample 37. Small outcrop of skarn with sphalerite and pyrrhotite; isolated by talus.

Samples 38, 39, Poorly exposed small cutcrops of skarn (chiefly sphalerite, pyrrhotite, quartz, clinopyroxene,
and epidote); pods of gphalerite and pyrrhotite as much as 10 in, wide,

Sample 40. Body containing 40-80 percent sulfide minerals (chiefly sphalerite and pyrrhotite) about 4 £t by
20 ft in skarn; body pinches out downward; may extend upward to sample 38.

Samples L1, 42, Zone of sulfides 10 in., to L4 ft wide in skarn adjacent to felsite dike. A 5-ft-wide vein of
sphalerite and pyrrhotite extends upward from sulfide-rich skarn zone for about 30 ft--pinches out (fig, 6),
Lower part of skarn zone and dike covered, Mineralized skarn zone contains about 75 percent sphalerite and
pyrrhotite in a ratio of about 1:1, Silicated limestone contains quartz, epidote, calcite, and minor chlo-
rite (sample taken 5 ft from sulfides), Chip sample taken across minerallzed skarn zone and dike,
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Table Y4, --Semiguantitative spectrogrsphic anslyses and gold analyses

(Analystse: A. L., Sutton, Jr., Arnold Farley, Jr., spectrographic} A. L, Meier, R. L. Miller, &and
the nearest oumber {n the series 0.5, 0.7, 1.0, 1,5, 3.0, 5.0, 7.0, 10, 15, and so opn, vhich
proximately plug 100 percent or minus 50 percent. See figures 2, 7 for locatiopn of samples.
I=interference; M=>10 percent )

Bample Lab, Fleld No. Ag As Au Ba Bea Co Cy Cu La Mn
No. Ko,
ha Aoaggg 67AEr232 10 A 0.07 3,000 A 50 5 500 A 100
Y 233a 20 A 02 2,000 A 50 3 1,500 A 300
L3 585 2338 70 A ,0b 500 A 150 1 10,000 A 1,000
L6 590 234a 20 A .02 3,000 A 50 10 1,500 30 300
47 569 210 100 A 1 A 200 A 3,000 A 200
48 591 234R 100 100,000 ,03 500 A 200 1 3,000 A 3,000
L9 592 235 7 A <, 02 3,000 A 30 5 500 30 200
50 568 208 300 A .08 50 A 200 A 20,000 A 2,000
51 567 207 100 A .08 150 A 150 A 3,000 A 200
52 566 206 10 A 06 500 A 200 1.5 2,000 A 50
53 593 238 5 A <.02 3,000 A 7 7 200 20 3,000
54 565 205 200 A 0 20 A 500 1.5 30,000 A 2,000
55 564 203 200 7,000 .05 3,000 a4 150 5 15,000 20 2,000
56 562 2024 A A Lok 1,500 1 7 7 15 20 300
57 563 2028 A A .0k 1,000 1.5 10 30 50 30 700
58 594 2k A A .03 1,500 A 20 10 200 30 3,000
59 966  6T7ABULYS 50 A <, 02 700 A 15 50 150 20 2,000
6o 570  6TAE»215 30 A <.02 100 A 7 5 200 A 15,000
61 5T 67ABr217 100 A .05 7 1.5 Lo 70 30,000 50 5,000
62 572  67AEr218 100 A .05 20 1.5 50 7 20,000 A 5,000
63 904  67ABul3L 300 1,500 06 30 A 7 2 1,500 A 50,000
6l 905  67ABul3R 5,000 30,000 .08 50 A A 15 1,500 A 1,000

lUnless poted samples are chip samples, First nuwmber 1s langth of chip in feet, apd second pumber 18
DESCRIPTIOR OF SAMPLES

Samples 43-b9. Veins of pyrrhotite with minor chalcopyrite and spbalerite in igneous breceis, Velns show
strong localization along N. 40°-60° W, fractures, There ia no replacement of wallrock--ip wany places
oppoeite sldes of velp match, Lack of contipuous expogure prevents tracing of veipe for more than 10 ft,
and except where noted, lengths of veins ars dafined by surficial cover, Some veins pipeh and swell and
may end abruptly, Sample 43: 2-3 ip, wide and b Pt long; ploches out on one end. Samples bi-k5: 2 f3
wide and B ft lopg. Ssmples h6-LB: 2 £t wide and 10 ft long; probably a continuation of vein 48,
Ssmple 49: 3-5 in. wide and 8 ft long,

Semples 50-52. Narrow northwest-trending veinlets of pyrrhotite, spbalerite, and minor chalcopyrite ip ig-
neous breccia, Sample 50: 2 in., wide; UO peraent pyrrhotite, 30 percept ephalerite; 1O percent chalco-
pyrite, trace of galena, 20 percent guartz, Sample 51: 8 in, wide; pyrrhotite with subordinate chalco-
pyrite and sphalerite., Sample 52: 3-8 in. wide; chiefly pyrrhotite.

Sample 53. Narrov (1 in, wide) porthwestrtrending vesplete of pyrrhotite in lgneous breocia,

Sample 54, Y- to 6-1n.-wide northwest-trending veip of eulfidee ip igneous breccia; 85 percent ephalerite,
S percent chalcopyrite, S percent pyrrhotite, 5 percent gangue,



of bedrock samplee near the hemdvaters of Bowser Creek

T. A. Roemer, gold-~atoumic avsorpvion. BSpectrographic anslyses reported in paerts per million to
represent approximate widpoints in a geowetric acale. The precision of a reported value 18 ap-
Sywbole used: »>mgreater thep; < -~detected, but below Limit of determination; A=not detected;

Mo T N Po 8¢ v Y o Z2r Co Fe Mg  Ti Sazple”
: (percent) type
¢5 A 5 200 500 50 15 A 100 0.15 7 0.1 0,15 3-.5
<% A 5 200 200 30 10 4 M .2 M A .15 5-.5
<5 A 10 1,000 2 A A 30,000 15 .15 M ,03 .01 8elected.
<5 A 7 150 500 50 15 1,000 WO .2 10 .15 .2 5-.5
<5 A 10 700 7 A A 3,000 A 0L M .01 015 Selected.
<5 A 15 3,000 20 A A ¥ 20 .03 N .02 .03 Jelected.
c5 A 7 100 500 50 10 509 00 .3 5 .3 .2 3-.5
<5 A 7 3,009 10 A A 100,000 A .5 M .02 .002 grab,
¢S5 A 7 1,000 7 A A 2,000 A 02 M LOL  ,005 Grab,
<5 A 50 30 30 10 A 5,000 A 15 M .01 0L Grab,
3 A 5 150 500 50 15 2,000 150 2 2 7 .2 3-.5
<5 A 15 50 A A A M A A M 2 .001 Grab,
<5 A 5 700 500 30 A M 50 .7 M L07 .15 Selected,
A 10 7 20 $00 70 30 A 100 3 1.5 7 .15 Orab.
A 10 15 50 700 100 20 1,000 150 5 1,5 1.5 .15 Grab.
A A 20 15 500 70 20 A 200 S 3 2 .5 3-.5
<5 10 100 10,000 20 %0 10 5,000 100 .05 M 1 .2 Belected,
A A 15 7,000 1,000 A 10 20,000 A X 5 3 .01 Belected,
<5 A 50 500 7 10 30 5,000 W00 3 10 5 .2 Belected.
<6 A 100 30 100 )00 10 2,000 A 5 10 2 015 Belected,
<5 A 15 M 7 A A 50,000 A 07T X .05 .015 Selected.
<5 A 7 M B 15 A 30,000 10 .15 10 .07 .05 Selected.

interval between chips in feet; that is, 5-.5 is a 5-ft-chip sample with chipa collected every ope-half foot.
DESCRIPTION OF SAMPLES

Sample 55, BSmall oreccls zone 3-4 in. wide consistipng of angulsr fragweste of silliceted limestone and feleite
cemented by sphalerite with winor chalcopyrite eand pyrrhotite, Sulfidez make up about 30 percent of rock.

Samples 56, 57, Igneous breccls containing less thap 5 percent of disseminated specks and clote of sulfide
minerals. GSawplée tekea withip 50 £t of breccia-limestone contact.

Sample 58, Discontinuous parrow (8-10 ip. vide) oxidized zobe of pyrrhotite and ephalerite in silicated lime-
gtone,

Sample 59. Pyritized mafle dike,

Sample 60, Narrov mineralized shear zope; highly oxidized,

Ssmple 61, 3-Ft-wide mineralized shear(?) in mltered, highly oxidized argillite (pyrite with minor chalcopyrite).

Sample 62, Small outcrop of wafic rock with disseminated pyrite, pyrrhotite, and sphalerite,

Sample 63, Irom oxide-stasved sbear zome ip limestone.

Sample 64, RNarrovw vein of galeva (2-6 ip. wide) in limestope--poorly exposed, extent unknown,
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