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EXPLANATION

Surficial deposits
Includes alluyium, talus, rock glaciers, and various ma-
rainal deposits, Qecasional badrock outcrops may be found
in ravines and on steep slopes

IGNEOUS ROCKS

Ignecus breccia Granodlorite porphyry

SEDIMENTARY ROCKS

Silestone with interbedded shale and gray limestone
ls. llmestone unit, shown tocally

Limestune
Gray, thin to thick bedded

mMiddle or
Upper Crdevician

Argillite

I e

‘Contaéy
Dashed where approximately located, queried where doubtfui,
dotted where concealed. Concealed contacts shown only for
ignecus bodies
? st
v Fault
Dashed where approximately located; queried where doubt -
ful, dorted where concealed U, upthrown side; D, down-
thrown side

Anticline

Showing approximate trace of axial plane, queried where
doubtful; dotted where concealed

R

[a)
—— C I W

QOverturned anticline
Showing approximate trace of axiai plane, queried where
doubtful; dotted where concealed

QUATERNARY

|
|
|

ORDOVICIAN  TERTIARY(?)

ORDAVICIAN
OR
OLDER

}
i
Syncline
Showing approximate trace of axial plane
70 55 60
e e —L;'a A~ AAA
Inclined Vertlcal Overwrned  {rumpled, crenulated or

dulat
Strike and dip of beds oo oY

Dashed symbol indicates attitude estimated from distant
field chservations

—49

Sample location
Mumber refers to table 4

Figure 2. =Continued,




GEOLOGY

The Bowser Creek area ig underlain by a folded se-
quence of limestone, siltstone and ghale, and argillite
cut by small intrusive bodies that locally have devel -
oped narrow contact aureoles, Mineral deposits are
spatially related to the igneous rocks and occur both
in limestone and in the igneous rocks themselves,

Bedded Rocke

Limestone, and siltstone with interbedded shaleand
limestone, are the predominant rocke in the Bowser
Creek area, Dark-gray argillite appears to underlie
the limestone in a northerntributary to Bowser Creek,
Thus the apparent stratigraphic succession, from oid-
est to youngest, is argillite, limestone, and the pre-
dominantly siltstone unit, Rocks In this part of the
Alaska Range are probably Paleozoic (Brooks, 1911y,
Graptolites, including epecies of Glyptograptus and
Climacg_gragws, which indlcate a Middle or Late Or-
dovician age (Michael Churkin, Jr., oral commun.,
1968) were found in carbonaceous shale of the siltstone
unit on the west fork of Jay Creek approximately half
a mile west of the edge of the area shown in figure 2,

Intrusive Rocks

The sedimentary rocks of the Bowser Creek area
are cut by two igneous breccia bodies, each about }
mile across, and a small granodiorite porphyry body
about B0O feet across. Many felsite and mafic dikes,
too small to be shownonfigure 2, are present through-
out the mapped area, Some felsite dikes cut mafic
dikes.

The southernmost igneous body forms a prominent
chimneylike mass on the southwest side of Bowser
Creek. It is a light-gray breccia that congists of angu-
lar to subangular rock fragments in a light-gray aph-
anitic matrix, The rock fragments range from micro-
scopic particles, which form part of the matrix ttself,
to blocks a foot or more acrose, Silicated limestone,
quartz-feldspar rock, and cognate inclusions make up
a large part of these fragments, but many fragments
are so extenzively altered to quartz, epldote, leu-
coxene, sericlte, chlorite, caleite, and opaque mineraie
that their original nature cannot be determined. Many
fragments show corrosion of their borders, The matrix
is a micro- to cryptocrystalline paste of plagioclase,
quartz, and subordinate potassium feldepar and con-
tains abundant fragments of quartz and plagioclase,
The center of the breccia mass was not examined, but
the rock glacier which heade near its center consists
of boulders similar in composition to the OUtCIrops ex-
emined near the edge.

The northernmost intrusive, also a breccia, under-
lies the basin at the headwaters of Bowser Creek. Its
contacte with the enclosing rocks are largely concealed
by surficial deposits, This intrustve was examined only
along Bowser Creek, where ftisalight-greenish-gray
intrusive breccia similar In composition to the south-
ern intrusive body, Near the southern contact, breccia

fragments 0,25-2 inches in diameter make up 60per-
cent or more of the rock and are sharply angular, but
away from the contact the fragments become more
widely separated, the amount of matrix increases, and
the fragments become more rounded. Specksandclots
of a sulfide mineral (pyrrhotite?) are disseminated
throughout the breccia, and veins filled with pyrrhotite
and sphalerite locally fill fractures in the breccia.

A small body of granodiorite porphyry occurs onthe
north side of Bowser Creek (fig. 2). The contact of the
porphyry with the enclosing limestone 1g covered, but
the dimenstons of the igneous body are approximately
delineated by granodiorite porphyry rubble. The por -
phyry ig yellowish gray with small (0.25-3 mm}, partly
corroded phenocrysts of plagioclase and subordinate
subrounded quartz erystals in a microcrystalline ag-
gregate of plagioclase, quartz, and potassium feldspar,
Scattered prismatic crystals of hornblende are now
altered to iron-rich chlorite and epidote, The plagio-
clase g usuvally turbid from incipient alteration,

Light-gray to white felsite dikes, from | to 50 feet
thick, occur throughout the Bowser Creek basin, They
vary in textvre from an aphanitic equigranular agpre-
gate of quartz, plagioclase, and potassium feldspar to
porphyritic dikes withphenocrysts ofplagioclase (par-
tially altered to sericite, calcite or epidote} and
rounded quartz crystals embedded in z very fine
gralned crystalline groundmass of feldspar and quartz,
The felsite dikes intrude the bedded rocks, and along
the upper reaches of Bowser Creek they cut Igneous
breccia.

Fine-grained dark-greenish-gray porphyritic mafic
dike rocke locally are present. In thin section, altered
phenocrysts of plagioctase and hornblende occur in a
felted groundmase of atrered plagioclase and femic
alteration products, The plagioclase phenocrysts are
extensively saussuritized, chiefiy toalbiteand epidote,
The original hornblende phenocrystshave retained
their prismatic form but now are wholly alteredto ac-
tinolite, epidote, chlorite, and opaque minerals, as are
the primary groundmass mafic minerals.Irre gular
grains of potassium feldspar in the groundmass make
up lese than 35 percent of the rock, Criginally these
dike rocks were probably hornblende andesite.

Metamorphism

Rocks of the Bowser Creek area show little or no
effects of regional metamorphism, However, within a
hundred feet or so of the contact with intrusive bodies,
limestone and pelltic coumtry rock may be converted
to hornfels, Contacts for the most part arepoorly ex-
pesed because of extensive talus cover, but where field
examination wag possible, normally gray limestone is
in many places bleached and recrystallized to a hard
fine-grained silicated marble or calc-silicate horn-
fels. The pelitic rocks are haked and converted to a

‘hard fine-grained hornfels. Such effects are evident

adjacent to the northern intrusive breccia exposed in
the headwaters of Bowser Creek,



The most conspicuous metamorphic effects, and
those which appear to have the greatest potential eco-
nortlc significance, are skarn zones developed near
felsite dikes and granodiorite porphyry. Ore minerals
in the gkarn are pyrrhotite and sphalerite {marmatite)
with associated calc-sillcate minerals, chiefly epidote
and clinopyroxene, The skarnreplaces silicated lime-
stone, Generally within L0 feet of the sulfide-rich skarn
bedies, the rock is altered to light-greenish-gray dense
sillcated marble composed of quartz, epidote, clino-
pyroxene, calcite, and chlorite,

Structure

The sedimentary strara have been deformed fnto
folds which trend north-northeast and plunge to the
south-southwest and morth-northeast. The folds are
locally overturned; axial planes are vertical or dip
steeply to the east-southeast. Subsidiary asymmetric
and disharmonic folde with wavelengths of a few Inches
to tens of feet were noted on the limbs of the larger
folds. Faults, mapped from aerial photographs, areof
two generations. The north-trending fault exposed
south of Bowser Creek apparently accompanied the
main period of folding. Cross faults of small apparent
displacement (not shown in fig, 2) border the southern
intrusive breccia,
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Approximate scale
Contour Interval 100 Feet

The nertheast-trending structural features are cut
by intrusions of igheous breccia and associated felsite
and subordinate mafic dikes. The scuthern breccia body
shown near the center of figure 2 cuts the southwest
end of an elongate locally overturned anticline. The
northern breccia body cuts subparallel folds.

MINERAL DEPOSITS

The mineral deposits are of two main types: {1)
galena-sphalerite or sphalerite-phrrhotite depositsin
limestone and (2) narrow pyrrhotite-sphalerite frac-
ture fillings in igneous breccla. The depasits inlime-
stone 4are 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
locations of all three areas are Indicated in figure 2,
All deposits are closely associated with intrusive {g-
necus bodies,

Deposits in Limestona

The galena-sphalerite or sphalerite-pyrrhotite de-
posits in limestone consist of replacement bodies and
fissure veins, Sphalerite (marmatite) and pyrrhotite
are the ore minerals in the replacement bodies: ar-
gentiferous galena, with or without other sulfide min-

EXPLANATION

Surficial deposits
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Felsite dikes

¥ v
eV v

Ignecus breccia

7

Altered limestone

Limestone
(partly covered)

Contact
Dashed where approximately located

80 £0

Inclined Vertical Undulatory
Strike and dip of beds

D) :

Sample location
Number refers to tables | and 2

Figure 3.~Geology and locatlon of samples on southwest aide of Fowser Creck. K
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erals (chiefly marmatite), characterizes the fissure
veins. Pyrite and minor chalcopyrite are locallypres-
ent. The replacement hodies range from a few inches
to 10 feet in width. They are generally tabular or pod-
like and replace silicated limestone, Individual podlike
bodies may consist 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 Bowser Creek,—Deposgits of
sphalerite-pyrrhotite and argentiferous galena are
concentrated inan area onthe southwest side of Bowser
Creek (figs, 2, 3), Analyses for gold, silver, copper,
lead, and zinc, and semiquantitative spectrographic
analyses for the samples collected In this area are
given in tables I and 2.

The largest replacement body examined (table 1,
.samples 3-5) has a vertical dip and anapparent widch
of 10 feet, Chip samples across thig body indicate as
much as 14,7 percent zinc and 6.1 ounces of silver per
ton, Only the south side of the body s exposed: the
contact is parallel to the limestone beds, Qutcrops in
talus downslope indicate a vertical extent of about 50
feet.

b
!

!

i

About 1,200 feet north of the limestone-breccia
contact a group of tabular or veinlike bodies occurs
in altered limestone and showe a close gpatial re-
lationship to felsite dikes (fig, 3). One vein (fig. 4),
consisting of pyrite, galena, sphalerite {(marmatite},
and minor pyrrhotite ina gangue of white milky quartz,
minor calcite, and unreplaced limestone fragments,
follows the contact berween limestone and a felsite
dike. This vein is irregularly massive withoutmarked
banding and is oxidized to a dark chocolate brown,
The vein pinches out upward into silicated limestone:
the lower extension is covered by talus.

A few narrow discontinuous fissure veins consist
of nearly solid argentiferous galena., These veins,
however, pinch and swell irregularly and do not ap-
pear to have great conmtinuity, The maximum width
of massive galena In these veins is 10 inches, but
most are between 2 and 6 inches across. A 20-foot
chip sample {table 1, sample 10} across oxidized
skarn (see fig. 3} containing narrow veins of galena
assayed slightly more than 52 ounces of silver per
ton. The walls of some of these velns are marked by
brownish-yellow gouge. Preliminary examination of
a polished section of sample 11 {see fig. 3, tables
1, 2), which contains 309.8 ounces of silver per ton,

EXPLANATION

T T 1]

3-6 in, of galena

tn 18 in, shear zome ” ;77"
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Galena vein
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v Sulfide minerals
o (Chiefly galena, sphalerite and pyrite)

Chip sample
»
yon " iron-stained silicated limestone
v I
. Mk
61 sray limestone
4 " (Partly covered)
» v
o
: v o Brecciared limestone
4 v /O
4 .
” @
e Sample location
Number refers to tables | and 2
10 FEET

Flgure 4. —CIiff {ace showing sulfide veln adiacent to feisite dike In area southwest of Bowser Creek,




shows that approximately 85-90 percent of the sample
is galena, Other primary minerals include sphalerire,
pyrite, and minor amounts of tetrahedrite. Small
grains of other minerals, perhaps members of the
copper-arsenic sulfide group of sulfo-salts (Arthur
Radtke, oral commun., 1968), also are present, Sec-
ondary minerale developed along galena cleavages
Include cerussite, hematite, and mimetite(?),

Area northeast of Bowse reek, —The deposits
northeast of Bowser Creek (figs. 2, 5) show a close
spatial association with the small granodiorite por-
phyry body or with felsite dikes. A description of the
deposits examined and analyses for gold, silver, cop-
per, lead, and zinc of samples coliected from them
are given in tahle 3,

a 500 1000 FEET
L i |

Approximate gcale
Contour Interval 200 Feet

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 granodlorite porphyry
and felsite dikes. The skarn typically consists of
pyrrhotite and sphalerite {marmatite), associated with
a variety of silicote minerals including epidote, cli-
nopyroxene, quartz, and chlorite, The iron-bearing
sulfide minerals weather to a deep reddish brows,
There are scattered exposures of skarn in tajus along
the east side of the granodiorite porphyry, The skarn
zones are as much as 25 feetacross, and if they prove
continuoug beneath talus cover, then a north-trending
skarn zone at least 1,000 feet long isindicated (fig. 5,
samples 34-40),

EXPLANATION

Surficial depogits

Granodiorite porphyry

v

Siltstone and shale

EEr R
P

Limestone
{Partly covered)

Argillite

Approximate contacrt
(Short daghed where inferred)

—— Vo
Vertical Undulatory

Strike and dip of beds

LV T R R B
Shear zone
{Queried where doubtful)

@)—

Sample location
Number refers to table 3

Flgure 5.~Geology snd tocatton of samples on northesst side of Bowser Creek.




Other deposits in this area occur along shear zones
which border fe!site dikes (table 3, samples 27-33),
The sulfide minerals replace limestone, and locally
the dikes are partly replaced. Most deposits are
narrow and discontinuous and pinch out within a few
feet (fig. 6).

--Deposits in Brecela

Small fractures filled with pyrrhotite and sphal-
erite occur in the northern igneous breccia body,
individual deposits appear to be small, but poor ex-
posures prevent delineation of their true extent, The
fracture fillings may represent only part of a more
extensively mineralized breccia maes,

Atea at head of Bowser Creek, —Depositsin igneous
breccia were examined only along the headwarers of
Bowser Creek (fig, 7). Descriptions of the individual
localities and analyses of samples from these locali-
ties are given in table 4 {samples 43-58), The de-
posits consist of small sulfide veins largely con-
trolled by northwest-trending fractures in lgneous
breccia (fig. 7). Specks and clots of a sulfide mineral
(pyrrhotite?) also are disseminated. in the breccia,
The veins have steep to vertical dips and strike N,

a ‘ M AVLYLY,Y;
M VAYAYAYY
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0 ) 10 FEET
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Approximate scale

40°~60° W, Significant replacement of the breccia
does not appear to have occurred, because in many
places vein walla match, None of the veins exceed
2 feet in width, and some veins end abruptly, Sur-
ficial deposits prevent tracing the veins for more
than 10 feet, The veins consist of pyrrhotite with
minor sphalerite (marmatite), chalcopyrite, and a
trace of galema, One 4- to 6-inch vein (table 4, sam-
ple 54) comtains 85 percent of sphalerite, Although
the pyrrhotite has little curremt economic value,
further exploration in this area may find significant
concentrations of gphalerite,

Other Deposits

The locations of other scattered occurrences north
and west of Bowser Creek are shown in figure 2, Semi-
quantitative spectrographic analyses of samples from
these localities and a brief description of the samples
are given in table 4 (samples 59-64), Of particular (n-
terest are samples 63 and &4 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-gilver mineralization extends
for at least one-half mile southwest of the area shown
in figure 3. '

EXPLANATION

[
' Sulfide minerals
0' {Chiefly sphalerite and pyrrhotite; cross-
. hatched where highly oxidized)
? .
'Chip sample ¥
+
+
- +*

Felsite porphyry dike

Limestone

Sample location
Number refers to table 3

Figure 6, —Sulfide bodles it samplie location 41=42 (fig. S} locking northeast ar small cliff,
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EXPLANATION

.

Surfictal deposits

Locally covers at least 50 percent of areas

shown as bedrock outcrop

lgneous breccia

Limestone and argillite

Contact
Dashed where approximately located

e
Strike of vertical bed
— 5
Vertical Inclined
Strike and dip of joincs
e il
Vertical Inclined

Vein showing dip

Stream

®

Sample location
Number refers to table 4

o]
L

Approximate scale

2(')0 FEET

Figure 7.—Geology and iocation of samples at the headwaters of Bowser Creek,

SUMMARY AND SUGGESTIONS

FOR PROSPECTING

Metalliferous deposits in the Bowser Creek area
occur as replacement bodies (skarn) and fissure veins
in limestone andas fracture fillings in igneous breccia,

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




Fracture {illings in igneous breccia consist of pyr-
rhotite and sphalerite with minor chalcopyrite and
galena. The exposed veins are controtled by north-
west-trending fractures and do not exceed 2 feet in
width,

Most of the deposits are sporadic and discontinuous,
but the number of occurrences with locally high metal
concentrations, their possible continuity beneath sur-
ticlal deposits, and a favorable geologic environment
(limestone cut by granitic Intrusive rocks) suggest
that the area has an economic potential for base- and
precious-metal deposits that merits further investiga-
tion.

The most attractive sites for exploration tn the
Boweer Creek area are near the intrusive bodies.
Although ro sulfide deposits were found at the contact
between the llmestone and the southern intrusive
breccia (fig. 2), the high copper, lead, zinc, and silver
valueg from soil samples {fig. 3 and table 2, samples
1 and 2) suggest the presence of concealed base-metal
and silver minerals, Widespread iron staining on the
Bouthwest gide of this intrusive body and north of and

along the steep walls at the headwaters of Bowsger
Creek have not been investigated and should be of
interest to the prospector, Northeast of Bowser Creek,
the small body of granodiorite porphyry, with {te as-
sociated mineralized skarn, the pyrrhotite-gphalerite
fracture fillinge in the northern intrusive breccia {fig.
7), and the replacement and vein deposits shown in
figure 3 all appear to warrant physical exploration to
further define the extent and tenor of known sulfide
occurrences, The mineralized bodies examined todate
are locally rich, but their exploration may be vexatious
because apparently they are emall, terminate abruptly,
and arecapriclously distributed, Soil and stream-sedi -
ment sampling should serve as useful guides to other
areas of mineralization in the district,
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TABLES 1-4




Teble 1.--Analysee of bedrock smmples from the southwest side of Bowser Creek

[Analysts: W, D, Gose, Clmude Euffman, Jr., J. A, Thomas, L. B. Riley, and V. E. Shaw, Gold determined by
fire massay, silver by atomic absorption and gravimetric fire aseay, lead end copper by atemic absorption, and
zinz by atomic absorption and gravimetric apalyeie]

1
Sample Lab, Field Wo. Au Cu Pb 2 Sample type

Ag
No. Na, {ppm) (oz per tom) {percens)

3 ADGESL  67AMa251 0,03 2.4 0,11 0.09 5,95 B-1, 1Includes 3 ft of limestone,
4 ACJIOLS R353a WA 6.1 ) .18 Akt 5-1. Continuation of sample 3,

5 016 R353B .05 3.9 .32 W14 T. b2 Selected,

6 017 R355LA 06 2.1 Ok 03 2.5 5.1

7 juk) R354B <. 02 A 01 ,03 LBl 5-1, Cootinuatiop of sample &,

8 019 R358C 03 .9 8 .03 2.4 8.1, Comtinuation of sample 7.
] ACGH53 Ma250 .02 .2 .01 L02 .22 30-1. 1Includes 5 ft of limestone,
10 852 Ma2ky <02 I sz L1 27,2 1.59 20-1

11 698 R3111 2 3 309.8 L 60.0 2.17 Selected,

13 850 Ma2kBa .05 1.9 A9 L2 3.18 12-1, Includes 2 £t of dike,

18 ACTOSM R311ID <02 3 56,3 .85 39.0 5.70 Selected,

18 Aco851 Ms2488 .03 3 20.5 .07 16,0 3,72 20-1

2p ACIOLL R35L Lk 2.4 .15 AT 43 5-1

lUnless noted, samples are chip samples, First nmumber is length in feet end second pumber is ipterval
betgeen chips ip feet; that is, 8-1 is an B-ft-chip sawple with chips collected every foot.

_Anglyses by atomiz absorption,

Mravimetric fire assay.

DESCRIPTION OF SAMFLES

Sawplee 2.5, 10-ft-wide maesive skarn zone sdjacent to limestone, GSkarn copsiste of brecciated gilicated
limestone (guartz, clipopyroxene, minor evidote) replaced by ephalerite and pyrrhotite, Sulfide minerals
make up 50-00 percent of zope, Outcrops in talus dowpslope indicate a vertical extent of sbout 50 ft,

Samples 6-8. Silicated limestope vith disconmtinuous stringsrs znd pode of sulfide minerals (ephalerite, pyr-
rhotite}; highly oxidized,

Sample 9. Taker scross oxidized akern {quartz, clinopyroxene, epldeote); po freeh sulfide minersle visibie in
outcrop,

Sample 10, Taken about 50 £t below sample % acrose oxidized skern adjacent to feleite dike (quartz, plagioclsse,
potassium feldspar!, BShear zonee in skarn locally contain thip stringers end lenses of galena from 1 to 10
in. thick, Lensee of pyrite, galena, and mincr sphalerite as much as 2 ft wide alsc occur sporadically in
skarn; pinch out to thin stringers over & vertical distanre of & few feet,

Sg .= 11, A selected smmple of galena froz shear zone,

Se: ple 13. Highly oxidized vein of pyrite, galena, sphalerite, mand minor pyrrhotite 3-5 £ wide betwesy fel-
eite dike and limestone; oxidized capping of vein expoeed over a vertical distupce of about kO Pt, lower
=xteneion covered by talus, pinches out upward {fig, L). Location of pamples about 75 ft below pample 10,

Sample 14. A selected sample of pyrite and galepe with minor sphalerite, quartz, and calcite from widest part
of wein.

Sample 18, Tekep across silicated limestone {vuartz, clinopyroxene, calcite}: Replacemsnt by galena cccurs
along small shear zones in liwestone; lenses of pyrite, galens, and minor sphalerite aleo ccour sporadic-
ally in limestone,

Semple 22, Stringers and lensee of oxidized gulfide minersals {pyrite, galens, and sphalerite) ip skarn adja-
cent to felsite dike; mipermlized zope pinches out upward, lower part coversd by talus,




Table 2, --Semiquantitative spectrogravhic analyses and gold analyses of soil and bedrock samples
from the sguthwest alde »f Bowser Creek

{Analyste: A. L. Suftcn, Jr., Arnclé Farley, Jr., spectrographlc;
end T, A, Roemer, gold-mtomic absorptiom,
million toc the nearest number in the series 0.5, 0.7, 1.0, 1.5,

end g0 on, which represent approximete

lozation of samples,

Symbeoles used:

midpeints in a geometric scale,
8 reported velue is approximately plue 100 percent or minup 50 percent,
»=greater than; <=zdetected, but below limit of de-

terminetion; As=not detected; Isinterference; NDanot determined; M=:1D percent]

A, L, Meier, R. L, Miller,
Spectrographic analyses reported in parts per

3.0, 5.0, 7.0, 10, 15,
The precision of
See figure 3 for

Sample Lab Field
No, No, Ko, Ag Ae Au B Ba Be Co fr Cu La Mn Mo Wb
1 ACJOT2  €TAR352 20 A <002 ND 15 2 200 3 10,000 A 50,000 A A
2 073 353 70 A .02 ND T 2 150 15 10,000 A 10,000 A A
1 ACGE87 R311I >1,000 »10,000 .05 70 100 <1 <10 4 1,500 <22 1,500 T <Z0
iz 686 311 »1,000 300,06 10 <100 <1 <10 A 2,000 <20 300 <5 <20
1k 682 311D »31,000 700 .0k <10 <100 <1 <20 A 2,000 <20 1,500 <5 <20
15 683 311E OO *10,000 .04 S0 100 <1 20 a T30 <20 OO 1 <20
16 £8L 31IF 150 <200 L,05 TO €100 <1 100 A 2,000 <20 1,000 1 <20
17 &85 311G 30 <200 06 100 <100 <1 100 A 1,500 <20 Too I <20
19 /50 3118 70 *200 1.0 50 <100 <1 150 20 3,000 <20 2,000 T <20
20 681 311c 200 <200 ,04 <10 <100 <1 10 A 50 <20 2,000 <5 «20
21 679 3114 ST €200 .02 30 10D ¢l <10 A 150 <20 1,000 <5 <20
Limit of detectibility:
Sagplee 1 and 2 1 2,000 ,02 ND 2 1 3 1 1 30 1 3 10
Samples 11-20 .5 220 .02 10 20 1 10 5 2 20 20 2 10
Sanpple Ca Fe Mg Ti Sample
No, Ni b 8 S8 ¥V Y Zn Zr (percent} type
1 50 7,000 ND 10 A A M A 1.0 1.5 0.7 o.02 8cil
2 30 15,000 ¥D 30 20 A 100,000 15 1.0 1,0 T .05 Seil
i <@ 25,000 <5 <10 <10 15 >10,000 <20 .T 15 .03 .01 Selected,
12 ©2 5,000 <5 <10 <10 ¢5 >10,000 <20 .05 T <, 02 001 Selected,
14 €2 35,000 <5 <10 <10 <5 »>10,000 <20 5 7 <.02 .02 Selected,
15 <2 5,000 €5 <10 <10 5 510,000 <20 .07 20 «, 02 007 Belected,
16 10 3,000 <5 10 10 T »10,000 <20 A5 »20 <.02 02 Selected,
17 10 1,500 <5 15 15 7 10,000 <29 .3 »20 .03 .03 Selected,
19 €2 300 «5 30 30 5 10,000 70 10 15 .T .07 Grab,
20 2 »5,000 <5 20 20 5 10,000 70 15 7 .3 .03 Selected,
21 <2 30 <5 0 1015 500 <20 7 5 2 .02 Grab,
Limit of detectibility:
Samples 1 and 2 3 10 HD 5 7 10 200 1o .005 .00l ,005 .0002
Samples 11-20 2 10 5 50 55 200 1o .05 .05 02,002
DESCRIPTION OF SAMFLES

Semple 1, From brown horizom 12 in, below surface,
Sample 2. From 2-in, greenish-gray horiron below
gample 1,

Samples 11, 12, Galens from ghear zone in sili-
cated limestone, For assay and deccription ses
semples 10 and 11 ip teble 1,

Sewples 14, 15, Pyrite and galepm with minor ephal-
erite, quartz, and calcite, For sseay and fur=-
ther description see mample 1L ip table 1.

1h

Samplee 16, 17. Sphalerite with minor galena and
ryrrhotite. For descriptlion of veip ase sam-
ple 13 ip table 1,

Sampl= 19, Oxidized skarn.

Sample 20. BSkarn conteining galena apd sphalerite,
For further deecription eee sswple 18 ip table 1,

Sample 21, Felsite dike that cuts silicated lime-
stone,






