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Lead, Zinc, and Silver Deposits at Bowser Creek 

McGrath A-2 Quadrangle, Alaska 

By Bruce 1. Reed and Raymond I. Elliott 

Abstract 

New occurrences of lead, zinc, and silver ofpotential economic 
significance were identified during a heavy metals investigarion of 
the southern Alaska Range in 1967. The deposits, approximately 
23 miles south of Farewell, a re  replacement bodies and fissure 
veins in limestone and fracture fillings in igneous breccia. De- 
posits in limestone show a close spatial relation to igneous breccia 
and granodiorite porphyry aswellas tofelsitedikes. Ore minerals 
are  argentiferous galena and sphalerite. Deposits in breccia con- 
sist of pyrrhotite and sphalerite and may represent only part of a 
more extensively mineralized breccia mass. Although most ofthe 
deposits that crop out are  sporadic and discontinuous, the number 
of occurrences with locally high silver content. their possible con- 
tinuity beneath surficial deposits, and a favorable geologic en- 
vironment suggest thar the area has an economic potential for base 
and precious metals. 

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

The Bowser Creek area i s  approximately 23 miles 
south of Farewell, a Federal Aviation Agency station 
that maintains a 5,000-foot gravel r u n w a y (fig. 1). 
McGrath, about 62 air miles northwest of Farewell, 
i s  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 lahd on gravel bars alongthe Post River; the 
deposits can then be reached by walking westward about 
3 miles up Bowser Creek (fig. 2). 

Bowser Creek basin i s  in rugged terrain, withrelief 
of about 3,000 feet. Thevalley floor i s  mantled by sur- 
ficial deposits. Talus covers the lower part of the sur- 
rounding slopes. There i s  virtually novegetative cover 

Range via the south fork of the Kuekokwim River in 
1902. The present report i s  based on2 days of exami- 
nation and sampling. The area shown in figure 2 was 
mapped with the aid of a helicopter in about 5 hours, 
supplemented by aerial photointerpretation. The con- 
tacts and structural 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. 

ALASKA I 

fairbank=\ . McCrath I 

in the basin; the neareet trees a r e  along the Post River. 
0 10 20 MILES 

Little geologic information i s  available about this 
remote rugged sector Of the O n l ~ ~ r e v i o u s  f7igure I .-location of Rowser f. reek area (fig. 2) and McGrarh 
being that of Brooke (1911) who traversed the Alaska A-2 and 13-2 quadranplcs. 
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Figure 2.-Generalized geology and .ample locations at Bowser Creek, McCrath A-2 quadrangle. 



EXPLANATION 

Surficial deposits 
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rainal deposits. Occasional bedrock outcrops may be found 
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Figure 2.-Continued. 



GEOLOGY 

The Bowser Creek area i s  underlain by a folded se- 
quence of limestone, siltstone and shale, 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 Rocks 

Limestone, and siltstone with interbedded shale and 
limestone, are  the predominant rocks in the Bowser 
Creek area. Wark-gray argillite appears to underlie 
the limestone in a northern tributary to Bowser Creek. 
Thus the apparent stratigraphic succession, fromold- 
est to youngest, is argillite, limestone, and the pre- 
dominantly s i 1 t s t o n e  unit. Rocks in thie part of the 
Alaska Range are  probably Paleozoic (Brooks, 191 1). 
Graptolites, including species of Glyptograptus and 
Climacograptus, which indicate 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 1 
mile across, and a small granodiorite porphyry body 
about 800 feet across. Many felsite and mafic dikes, 
too small to be shown on figure 2, are present through- 
out the mapped area. Some felsite dikes cut ma f i c 
dikes. 

The southernmost igneous body forms a prominent 
chimneylike mass on the southwest side of Bowser 
Creek. It i s  a light-gray breccia thatconsistsof 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 matrixitself, 
to blocks a foot or more across. Silicated limestone, 
quartz-feldspar rock, and cognate inclusions make up 
a large part of these fragments, but many fragments 
a r e  so extensively altered to qua r t z,  epidote, leu- 
coxene, sericite, chlorite, calcite, and opaque minerals 
that their original nature cannot be determined. Many 
fragments show corrosion of their borders. The matrix 
i s  a micro- to cryptocrystalline paste of plagioclase, 
quartz, and subordinate potassium feldspar and con- 
tains abundant fragments of quartz and plagioclase. 
The center of the breccia mass was not examined, but 
the rock glacier which heads near its center consists 
of boulders similar in composition to the outcrops ex- 
amined near the edge. 

fragments 0.25-2 inches in diameter make up 60per- 
cent or more of the rock and a re  sharply angular, but 
away from the contact the fragments b e c o m e  more 
widely separated, the amount of matrix increases, and 
the fragments become more rounded. Specksandcbts 
of a sulfide mineral (pyrrhotite?) a re  disseminated 
throughout the breccia, and veins filled withpyrrhotite 
and sphalerite locally fill fractures in the breccia. 

A small body of granodiorite porphyry occurs on the 
north side of Bowser Creek (fig. 2). The contact of the 
porphyry with the enclosing limestone is covered, but 
the dimensions of the igneous body are  approximately 
delineated by granodiorite porphyry rubble. The por- 
phyry i s  yellowish gray with small (0.25-3 mm), partly 
corroded phenocr ysts of plagioclase and subordinate 
subrounded quartz crystals in a microcrystalline ag- 
gregate of plagioclase, quartz, and potassium feldspar. 
Scattered prismatic crystals of hornblende a re  now 
altered to iron-rich chlorite and epidote. The plagio- 
clase i s  usually turbid from incipient alteration. 

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, plagioclaae, and potassium feldspar to 
porphyritic dikes withphenocrysts ofplagioclase (par- 
tially altered to s e r  i c i t e, calcite or e p  i d o  t e) and 
rounded quartz crystals e m b e d d e d  in a very fine 
grained 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 rocks locally a re  present. In thin section, altered 
phenocrysts of plagioclase and hornblende occur in a 
felted groundmasa of a 1 t e r e d  plagioclase and femic 
alteration products. The plagioclase phenocrysts a re  
extensively saussuritized, chiefly to albite and epidote. 
The original h o r n b l e n d e  phenocrysts haveretained 
their prismatic form but now are wholly altered to ac- 
tinolite, epidote, chlorite, and opaqueminerala, as  a re  
the primary groundmass mafic minerals. I r r e g u 1 a r 
grains of potassium feldspar in the groundmass make 
up less than 5 percent of the rock. Originally t h e  s e 
dike rocks were probably hornblende andesfte. 

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 pelitic country rock may be converted 
to hoxnfels. Contacts for the most part arepoorly ex- 
posed because of extensive talus cover. but where field 

The northernmost intrusive, also a breccia, under- examination was possible, normally gray limestone i s  

lies the bagin at the headwaters of Bowser Creek. Its in many places bleached and recrystallized to a hard 
contacts with the enclosing rocks are largely fine-grained silicated marble O r  calc-silicate horn- 
by surficial deposits. This intrusive was examined only fels* The pelitic rocks are baked and converted to a 
along Bowser Creek, where it is a light-greenish-gray hard fine-grained hornfels. Such effects are  evident 
intrusive breccia similar in composition to the adjacent to the northern intrusive breccia exposed in 
ern intrusive body. Near the southern contact, breccia the headwaters of Bowser Creek. 



The most conspicuous metamorphic e f f e c t  s ,  and 
those which appear to have the greatest potential eco- 
nomic significance, are skarn zones developed near 
felsite dikes and granodiorite porphyry. Oreminerals 
in the skarn are pyrrhotite and sphalerite(marmatite) 
with associated calc-silicate minerals, chiefly epidote 
and clinopyroxene. The skarn replaces silicated lime- 
stone. Generally within 10 feet of the sulfide-rich skarn 
bodies, the rock is altered to light-greenish-gray dense 
silicated marble composed of quartz, epidote, clino- 
pyroxene, calcite, and chlorite. 

Structure 

The sedimentary strata have been deformed into 
folds which trend north-northeast and plunge to the 
south-southwest and north-northeast. The folds are  
locally overturned; axial planes are  vertical or dip 
steeply to the east-southeast. Subsidiary asymmetric 
and diaharmonic folds with wavelengths of a few inches 
to tenb 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 smallapparent 
displacement (not shown in fig. 2) border thesouthern 
intrusive breccia. 

0 500 1000 FEET - 
Approximate scale 

Contour Interval 100 Feet 

The northeast-trending structural feature8 are  cut 
by intrusions of igneous breccia and associated felsite 
and subordinate mafic dikes. The southern 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 d ep  o s i t s are of two main types: ( I)  
galena-sphalerite or sphalerite-phrrhotite deposits in 
limestone and (2) narrow pyrrhotite-sphalerite frac- 
ture fillings in igneous breccia. The deposits in lime- 
stone are  in two areas, one southwest and the second 
northeast of Bowser Creek. The deposits in igneous 
breccia a re  near tEe headwaters of Bowser Creek, The 
locations of all three areas are  indicated in figure 2. 
All deposits are closely associated with intrusive ig- 
neous bodies. 

Deposits in Limestone 

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 

Felsite dikes 

Igneous breccia 

Altered limestone 

Limestone 
(partly covered) 

---- 
Contact 

Dashed where approximately located 

"aJ % Lo 
Inclined Vertical Undulatory 

Strike and dip of beds, 

Sample location 
Number refers to tables 1 and 2 

Figure 3.-Geology and location of samples on southwest side of Bowser Creek. 



e ra l s  (chiefly marmatite), characterizes the f issure 
veins. Pyri te and minor chalcopyrite a r e  locally pres-  
ent. The replacement bodies range from a few inches 
to 10 feet in width. They aregenerally tabular o r  pod- 
like and replace silicated limestone. Individual podlike 
bodies may consist of a s  muchas 85percent combined 
sphalerite and pyrrhotite. The long axes of the pods 
a r e  generally parallel to the bedding of the limestone. 
Many bodies were observed to pinch out within a few 
feet. 

Area s o u t h  w e s t  of Bowser Creek.-Deposits of 
sphalerite-pyrrhotite and argentiferous galena a r e  
concentrated in an area  on the 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 a rea  a f e  
given in tables 1 and 2. 

The largest replacement body examined (table I, 
samples 3-5) has a vertical dip and an apparent width 
of 10 feet. Chip samples across  this body indicate a s  
much as 14.7 percent zinc and 6.1 ounces of silver per 
ton. Only the south side of the body i s  exposed; the 
contact i s  parallel to the limestone beds. Outcrops in 
talus downslope indicate a vertical extent of about 50 
feet. 

in. 
in. 

About 1,200 feet north of the limestone-breccia 
contact a group of tabular o r  veinlike bodies occurs 
in altered limestone and shows a close spatial r e -  
lationship to felsite dikes: (fig. 3). One vein (fig. 4), 
consisting of pyrite, galena, sphalerite (marmatite), 
and minor pyrrhotite in a gangueof whitemilky quartz, 
minor calcite, and unreplaced limestone fragments, 
follows the contact between limestone and a felsite 
dike. This vein i s  irregularly massive without marked 
banding and i s  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 f issure veins consist 
of nearly solid argentiferous galena, These veins, 
however, pinch and swell irregularly and do not ap- 
pear to have great continuity. The maximum width 
of massive galena in these veins i s  10 inches, but 
most a r e  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 veins a r e  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 

Figure 4.-Cliff face showing sulfide veln adjacent to felsite dike in area southwest of 'Bowser Creek. 
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shows that approximately 85-90 percent of the sample 
i s  galena. Other primary minerals include sphalerite, 
pyrite, and minor amounts of tetrahedrite. Sm a 11 
grains of other m i n e r  a 1 s, perhaps members of the 
copper -ar senic sulfide group of sulfo-salts (Arthur 
Radtke, oral commun., 1968), also a re  present. Sec- 
ondary minerals developed along galena cleavages 
include cerussite, hematite, and mimetite(?). 

Area northeast of Bowser Creek.-The deposits 
northeast of Bowser Creek (figs. 2,  5) show a close 
spatial association with the small gxanodiorite 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 collected from them 
a r e  given in table 3. 

Much of the area shown a s  limestone in figure 5 
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 
pyrrhotjte and sphalerite (marmatite), associatedwith 
a variety of silicate minerals including epidote, cli- 
nopyroxene, quartz, and chlorite. The iron-bearing 
sulfide minerals weather to a deep reddish brown. 
There a re  scattered exposures of skarn in talus along 
the east side of the granodiorite porphyry. The skarn 
zones a re  a s  much a s  25 feet across, and if they prove 
continuous beneath talus cover, then a north-trending 
skarn zone at least 1,000 feet long i s  indicated (fig. 5, 
samples 34-40). 

EXP LANA'FION 
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Granodiorite porphyry 
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Siltstone and shale 
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Figure 5.-Geology and location of samplee on northeast side of Bowser Creek. 



Other deposits in this area occur along shear zones 
which border felsite 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 Breccia 

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 mass. 

Area at head of Bowser Creek -Deposits in igneous 
breccia were examined only along the headwaters 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 igneous 
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. 

40"-60" W. Significant replacement of the breccia 
does not appear to have occurred, because in many 
places vein walls 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 galena. One 4- to 6-inch vein (table 4, sam- 
ple 54) contains 85 percent of sphalerite. Although 
the pyrrhotite has little current economic value, 
further exploration in this area may find significant 
concentrations of sphalerite. 

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 in- 
terest are samples 63 and 64 from the ridge west of 
Bowser Creek. Although the outcrops are small, and 
deposits a re  consequently of unknown extent, they do 
suggest that lead-zinc-silver mineralization extends 
for at least one-half mile southwest of rhearea shown 
in figure 3. 

' 0  . '  10 FEET 

Approximate scale 

EXPLANATION 

Talus 

Sulfide minerals 
(Chiefly sphalerite and pyrrhotite; cross- 

hatched where highly oxidized) 
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Sample location 
Number refers to table 3 

I Figure 6.-Sulflde bodies Bt sample location 41-42 (fig. 5); looking northeast at small cliff. 



EXPLANATION 

Surficial deposits 
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shown as bedrock outcrop 

Igneous breccia 

I . . . . . . .  

Limestone and argillite 

--- 
Contact 

Dashed where approximately located 

-#- 

Strike of vertical bed 
--C- 

Vertical Inclined 
Strike and dip of joints 

* A5 
Vertical Inclined 

Vein showing dip 
-. -,- 

Stream 

Sample location 
Number refers to table 4 

0 200 FEET 
u 
Approximate scale 

Figure 7.-Geology and location of samples at the headwaters of Bowser Creek. 

SUMMARY AND SUGGESTIONS Ore minerals in the replacement bodies and fissure 
FOR PROSPECTING veins a re  sphalerite and argentiferous galena. These 1 

Metalliferous deposits in the B~~~~~ creek area deposits occur near igneous breccia and granodiorite 
occur as replacement bodies (skarn) and fissure veins porphyry* In many places the "lfide dep  are 
in limestone and as  fracture fillings in igneous breccia. adjacent 'felsite dikes. i 



Fracture fillings in igneous breccia consist of pyr- 
rhotite and sphalerite with minor chalcopyrite and 
galena. The exposed veins a r e  controlled by north- 
west-trending fractures and do not exceed 2 feet in 
width. 

Most of the deposits a re  sporadic anddiscontinuous, 
but the number of occurrences with locally highmetal 
concentrations, their possible continuity beneath sur-  
ficial 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 si tes for exploration in the 
Bowser Creek area a r e  near the intrusive bodies. 
Although no sulfide deposits were found at the contact 
between the limestone and the southern intrusive 
breccia (fig. 2 ) ,  the high copper, lead, zinc, and silver 
values from soil. samples (fig. 3 and table 2, samples 
1 and 2 )  suggest the presence of concealedbase-metal 
and silver minerals. Widespread iron staining on the 
southwest side of this intrusive body and north of and 

along the steep walls at the headwaters of Bowser 
Creek have not b e e n  investigated and should be of 
interest to the prospector. Northeast of Bowser Creek, 
the small body of granodiorite porphyry, with its as-  
sociated mineralized skarn, the pyrrhotite-sphalerite 
fracture fillings 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 to date 
a r e  locally rich, but their exploration may be vexatious 
because apparently they a r e  small, terminate abruptly, 
and a r e  capriciously distributed. Soil and stream-sedi- 
ment sampling should serve a s  useful guides to other 
areas  of mineralization in the district. 
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TABLES 1-4 





Table 1.--Analyses of bedrock samples from the southwest aide of Bowser Creek 

[Analysts: W. D. Goss, Claude Huffman, Jr., J. A. Thomas, L. B. Riley, and V. E. Shaw. Gold determined by 
f i r e  assay, s i lver  by atomic absorption and gravimetric f i r e  assay, lead and copper by atomic absorption, and 
zinc by atomic absorption and gravimetric a n a l y s i ~ j  

I 
Sample Lab. Field No. Au Ag Cu Pb Zn Sample type 

No. No. ( P P ~  (02 per ton) (percent) 

3 ~ ~ ~ 8 5 4  6 7 ~ ~ a 2 5 i  0.03 2.4 0.11 0.09 5.95 8-1. Includes 3 f t  of limestone. 
4 ACJO15 R353A - 4  6.1 .49 .78 14.7 5-1. Continuation of sample 3. 
5 016 R353B .05 3.9 .32 -14 7.42 Selected. 
6 017 R354A .06 2.4 .04 .09 2.55 5-1 
7 018 ~ 3 5 4 ~  c .02 .4 . O 1  .03 .61 5-1. Continuation of sample 6. 

8 019 R35k -03 .9 .08 .03 .48 8-1. continuation of sample 7. 
9 Ac~853 ~ a 2 5 0  -02 .2 . O 1  .02 .22 30-1. Includes :, f t  of limestone. 
10 852 Ma249 C.02 52.2 .11 27.2 1.59 20-1 
11 698 R311I 2 309.8 .14 60.0 2.17 Selected. 
13 850 Ma2k8.4 -05 1.9 . l 9  .2 3.18 12-1. Includes 2 f t  of dike. 

14 ACJ054 'R311D <.02 56.3 .25 39.0 5.70 Selected. 
18 Aa8.51 Ma248B -03 20.5 .07 16.0 3.72 20-1 
22 ACJO14 R35l .4 2.4 .15 .17 4.3 5 -1 

b n l e s s  noted, samples are  chip samples. F i r s t  number i s  length i n  f ee t  and second number i s  interval  
b e t ~ e e n  chips in feet ;  tha t  i s ,  8-1 l a  an 8-ft-chip sample with chips collected every foot ,  

Analyses by atomic absorption. 
%ravimetric f i r e  assay. 

DESCRIFTION OF SAMPLES 

Samples 3-5. 10-ft-wide massive skarn zone adjacent t o  limestone. Skarn consists of brecciated s i l i ca ted  
limestone (quartz, clinopyroxene, minor epidote) replaced by sphaler i te  and pyrrhotite.  Sulfide minerals 
make up 50-90 percent of zone. Outcrops in t a lus  downslope indicate a vert ical  extent of about 50 ft. 

Samples 6-8. Si l icated limestone with discontinuous s t r ingers  and pods of sulf ide minerals (sphalerite,  pyr- 
rhot i te) ;  highly oxidized. 

Sample 9. Taken across oxidized skarn (quartz, clinopyroxene, epidote); no fresh sulf ide minerals vis ible  i n  
outcrop. 

Sample 10. Taken about 50 f t  below sample 9 across oxidized skarn adjacent t o  f e l s i t e  dike (quartz, plagioclase, 
potassium feldapar). Shear zones i n  skarn local ly contain thin s t r ingers  and lenses of galena from 1 t o  10 
in. thick. Lenses of pyrite,  galena, and minor sphalerite as  much as  2 f t  wide also occur sporadically in 
skarn; pinch out t o  thin s t r ingers  over a vert ical  distance ci a few feet .  

Sample 11. A selected sample of galena from shear zone. 
Sample 13. Highly oxidized vein of pyrite,  galena, sphalerite,  and minor pyrrhotite 3-5 f t  wide between fel- 

s i t e  dike and limestone; oxidized capping of vein exposed over a vert ical  distance of about 40 ft, lower 
extension covered by talus ,  pinches out upward (f ig .  4). Location of samples about 75 f t  below sample 10. 

Sample 14. A selected sample of pyri te  and galena with minor sphalerite,  quartz, and calci te  from widest par t  
of vein. 

Sample 18. Taken across s i l i ca ted  limestone (quartz, clinopyroxene, calci te) :  Replacement by galena occurs 
along small shear zones in limestone; lenses oP pyrite, galena, and minor sphalerite also occur sporadic- 
a l l y  in limestone. 

Sample 22. Stringers and Lenses of oxidized sulf ide minerals (pyrite,  galena, and sphalerite) i n  skarn adja- 
cent t o  f e l s i t e  dike; mineralized zone pinches out upward, lower part covered by talua. 



Table 2.--Semiquantitative spectrographic analyses and gold malysss of a o i l  and bedrock samples 
from the ~outhwest s ide of Boxaer Creek 

I~na lys t s :  A. L, Sutton, Jr., Arnold Farley, Jr., spectrographic; A. L, Meier, R. L. Miller, 
and T. A. Roemer, gold-atomic absorption. Spectrographic analyses reported in  parts  per 
million t o  the nearest number i n  the ser ies  0.5, 0.7, 1.0, 1.5, 3.0, 5.0, 7.0, 10, 15, 
and so on, which represent approximate midpoints i n  a geometric scale. The precision of 
a reported value is  approximately plus 100 percent or minus 50 percent. See figure 3 for  
location of samples. Symbols used: >=greater than; <=detected, but below l i m i t  of de- 
termination; A=not detected; Idnterference; NDaot determined; M-,100 percent] 

Sample Lab Field 
No. No. No. As Au B Ba Be Co C r  Cu La Mn Mo Nb 

L i m i t  of detect ibi l i ty:  
Samples 1 and 2 1 2,000 .02 ND 2 L 3 1 1 30 L 3 10 
Samples 11-20 -5 200 .02 10 20 1 10 5 2 20 20 2 10 

Sample 
NO. 

Ca Fe Mg Ti 
N i  Pb Sc Sr V Y Zn Z r  (percent) 

Sample 
type 

1 50 7 , 0 0 0 ~ 1 1  10 A A M A 1.0 1.5 0.7 0.02 Soi l  
2 30 15,000 ND 30 20 A 100,000 15 1,O 1.0 .7 .05 Soi l  

11 ( 2  >5,00O ~5 <10  ~10015  >10,000 ~ 2 0  .7 15 .03 .015 Selected. 
12 c 2  >5,000 ( 5  (10 <10 < 5  110,000 r 2 0  0 7 c .02 ,001 Selected. 
14 ~2 + ~ , O O O  c5 ~ 1 0  < 1 0 < 5  >10,000 ~ 2 0  .5 7 c.02 -02 Selected. 

15 ~2 ,5,000 r 5  ~ i o  < l o  .5 > ~ O , O O O  <20 .97 20 c.02 .oo7 Selected. 
16 10 3,000 ~5 10 10 7 ~L0,000 q20 .15 >20 r.02 .02 Selected. 
17 1 0  1,500 < 5  15 15 7 >lO,OOO 220 .3 >23 .03 .03 Selected. 
19 *2 300 <5 30 30 5 >lO,OOO 70 l o  15 .7 .07 Grab. 
5% 2 >5,000 < 5  20 20 5 >lOJOOO 70 15 7 - 3  e03 Selected. 
21 -22 30 (5 10 10 15 500 <m 7 5 -2 .02 Grab. 

Limit of detect ibi l i ty:  
Samples 1 and 2 3 10 Nn 5 7 10 m0 10 .005 .oOl .005 .OOO2 
Samples 11-20 2 10 5 50 5 5 203 10 .05 .05 .02 .002 

DESCRIITION OF SAMPLES 

Sample 1. From brown horizon 12 in. below aurface. 
Sample 2. From 2-in. greenish-gray horiron below 

sample 1. 
Samples 11, 12. Galena from shear zone i n  s i l l -  

cated limestone. For assay and description see 
samples 10 and 11 in table  1. 

Samples 14, 15. Pyrite and galena with minor aphal- 
e r i t e ,  quartz, and calci te .  For assay and fur- 
ther  description see sample 14 in table  l. 

Samples 16, 17. Sphalerite with minor galena and 
pyrrhotite.  For description of vein see sam- 
ple 13 in table  1. 

Sample 19. Oxidized skarn. 
Sample 20. Skarn containing galena an& sphalerlte.  

For fur ther  description see sample 18 in table  1 
Sample 21. Fe l s i t e  dike tha t  cuts s i l i ca ted  lime- 

stone. 





Table 4,--Semiquantitative spectrographic analyses and gold analyses 

[Analysts: A. L. Sutton, Jr., Arnold Farley,  Jr., spectrographic;  A. L. Meier, R. L. Mi l ler ,  and 
t h e  neares t  number in t h e  s e r i e s  0.5, 0.7, 1.0, 1 .5 ,  3.0, 5.0, 7.0, 10, 15, and so  on, which 
proximately p lus  100 percent o r  minus 50 percent.  See f igu re s  2, 7 f o r  locat ion  of samples. 
I l i n t e r f e rence ;  M=,lO percent ] 

Sample Lab. F i e ld  No. Ag As Au Ba Be Co C r  Cu La Mn 
No. NO. 

b l e s s  noted samples a r e  chip samples. F i r s t  number is length  of chip i n  feet, and second number is 

Samples 43-49. Veins of py r rho t i t e  with minor chalcopyr i te  and s p h a l e r i t e  In igneous breccia.  Veins show 
s t rong loca l i za t ion  along N. 40'-60' W .  f r ac tu re s ,  There i s  no replacement of wallrock--in many places  
opposite s ides  of vein match. Lack of continuous exposure prevents t r ac ing  of veins fo r  more t h a n  1 0  ft, 
and except where noted, lengths  of veins a r e  defined by s u r f i c i a l  cover. Some veins pinch and swell  and 
may end abruptly.  Sample 43: 2-3 in .  wide and 4 f t  Long; pinches out  on one end. Samples 44-45: 2 f t  
wide and 8 f t  long. Samples 46-48: 2 f t  wide and 10 f t  long; probably a continuation of vein 48. 
Sample 49: 3-5 in .  wide and 8 f t  long. 

Samples 50-52. Narrow northwest-trending ve in l e t s  of py r rho t i t e ,  spha le r i t e ,  and minor chalcopyr i te  i n  i g -  
neous breccia.  Sample 50: 2 in.  wide; 40 percent py r rho t i t e ,  30 percent spba le r i t e ,  10  percent chalco- 
py r i t e ,  t r a c e  of galena, 20 percent quartz.  Sample 51: 8 in.  wide; py r rho t i t e  with subordinate chalco- 
p y r i t e  and spha le r i t e .  Sample 52: 3-8 in .  wide; ch i e f ly  pyrrhot i te .  

Sample 53. Narrow ( 1  in.  wide) northwest-tr6niidg. ve in l e t s  of py r rho t i t e  i n  igneous breccia.  
Sample 54. 4- t o  6-in.-wide northwest-trending vein of s u l f i d e s  i n  igneous breccia;  85 percent spha le r i t e ,  

5 percent chalcopyrite,  5 percent py r rho t i t e ,  5 percent gangue. 



of bedrock--plea near th_e headwaters of Bowser Cre_eA 

T. A. Roemer, golrl-atomic absorption. Spectrographic analyses reported i n  par ts  per million t o  
represent ap2roximate midpoints i n  a geometric scale, The precision of a reported value is ap- 
Symbols used: >=greater than; <-detected, but below l i m i t  of determination; A=not detected; 

Mo Nb N i  Pb Sr V Y Zn Z r  Ca Fe Mg T i  Saaple 1 

(percent) type 

200 5 
loo .05 

A M 
100 3 

A 5 

3-. 5 
5-.  5 
Selected. 
5--5 
Selected. 

Selected. 
3". 5 
Grab. 
Grab. 
Grab. 

3-.5 
Grab. 
Selected. 
Grab. 
Grab. 

3-.5 
Selected. 
Selected. 
Selected. 
Selected. 

Selected. 
Selected. 

interval  between chips in  feet;  tbat is, 5-.5 i~ a 5-it-chip sample with chips collected every one-half foot. 

I 
DESCRIPTION OF SAMPLES 

Sample 55. Small breccia zone 3-4 in .  wide consisting of angular fragment6 of s i l i ca ted  limestone and fe ls i te  
cemented by sphalerite with minor chalcopyrite and pyrrhotite.  Sulfides make up about 30 percent of rock. I Samples 56, 57. Igneous breccia containing lesa than 5 percent of disseminated specks and clots  of sulf ide 
minerals. Samples taken within 50 ft of breccia-limestone contact, 

1 Sample 58. Discontinuous narrow (8-10 in .  wide) oxidized zone of pyrrhotite and sphalerite in s i l i ca ted  lime: 
stone. 

Sample 59. Pyritized mafic dike. 
Sample 60. Narrow mineralized shear zone; highly oxidized. 
Sample 61. 3-ft-wide mineralized shear(?) in altered, highly oxidized a r g i l l i t e  (pyri te  with minor chalcopyrite). 
Sample 62. Small outcrop of mafic rock with disseminated pyri te ,  pyrrhotite,  and sphalerite.  
Sample 63. Iron oxide-stained shear zone in limestone. 

I Sample 64. Narrow vein of galena (2-6 in. wide) in limestone--poorly exposed, extent unknown. 
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