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PROGRESS REPORT: GEOLOGY AND MINERAL DEPOSITS OF THE
KANT{SHMA HiILLS, ALASKA

By T.K. Bundtzen, T.E. Smith, and R.M. Tosdal
ABSTRACT

The Kantishna Hills is a geologic terrain of two distinct regionally meta-
morphosed rock types. The older is the heterogeneous Birch Creek Schist of
Precambrian or early Paleoczoic age and underlies most of the southern and
central protions of the hills. The younger rock, the Totatlanika Schist of
Mississippian(?) age, makes up most of the northern Kantishna Hills. The
contact between the two rock types is tectonic, possibly a high-angle fault
that was modified by later dynamic metamorphism. The Totatlanika Schist
contains a thick section of slightly metamorphosed volcanic rocks ranging in
composition from basalt to rhyolite. These volcanics are overlain by several
thousand feet of carbonates and volcanogenic strats.

The Birch Creek Schist is a complexly deformed metamorphic rock sequence
that has undergone at least three periods of dynamic deformation. The last
period of deformation generated the broad, northeast~trending antiforms and
synforms that are presently the dominant structural features of the Kantishna
Hills. High-angle faults cut the bedrock throughout the Kantishna Hills, and -
thrusting is present in both metamorphic sequences.

The Kantishna Rills are remarkably devoid of fresh intrusive rock. Only
smaltl stocks and dikes, mostly cropping out in the southern part, have es-
caped regional dynamothermal metamorphism. Most of these have been hydro-
thermal ly altered.

Kantishna is a8 well-known antimony-gold-lead-silver-zinc district, noted
for course placer gold, high-grade silver ores, and at Stampede, Alaska's
largest antimony producer. Known production from this district includes
265,000 ounces of silver, 55,000 ounces of gold, 5,000,000 pounds of antimony,
and about 1,000,000 pounds of combined lead and zinc from its lodes and placers.

Mineralization in the southern mining district occurs as quartz-car-
bornate-sul fide veins structurally controlled along a northeast-trending as-
symmetrical antiform that is locally slightly overturned to the northwest.

A profoundly gossanized metavolcanic zone in the Totatlanika Schist sheds
strong zinc and moderate lead-silver anomaties and should be evaluated for
potential massive sulfide ore deposits. A small contact metamorphic deposit
south of Crooked Creek appears low grade and uneconomic.

The recent upswing in gold prices has stimulated placer mining in the
Kantishna; mine operations involving 30 men produced at least 1,000 ounces
of gold during 1975. Mineral potential in the district is largely unexplored.

The Kantishna has produced metallic sulfides and gold for many years on

a small scale and, barring political land use and boundary changes, will pro-
duce more metallics in the furture.

INTRODUCT I ON

The DGGS examined the Kantishna Hills in 1975 to determine the geologic
framework and economic mineral potential of D-2 land adjacent to Mount



McKinley Mational Park. About 140 man-days were spent in June, July, and
August of 1975 by three geologists mapping 270 square miles of the bedrock
and examining 81 mineral deposits. Most of the work was done on foor. A
helicopter-supported stream-sediment sampling program was completed and is
included in this report. 0.L. Turner of the University of Alaska Geophysical
Institute visited the field party on August | and collected 14 samples for
radiometric age dating.

The authors would like to thank E.R. Pilgrim, owner and operator of the
Stampede Mine, for his valuable information about past mining history; Pau!
Metz, for his information concerning placer gold production in the Kantishna;
the numerous placer miners, all of whom gave time and information concerning
their operations; Cheri Carver, who assisted the program in August, and
Russell Chadwick, Mark Anthony, and Jim Fuksa for their assistance in dis-
cussing the mineral deposits. J.T. Kiine calculated the cumulative frequency
ptots for the geochemical part of this report. Special thanks should be given
to the Moneta Porcupine Mining Company and to E.R. Pilgrim for the use of pre-
viously unpublished production figures. Regards are extended to the National
Park Service for their assistance in allowing ease of access and supply of
camps in the Kantishna via the Mount McKinley Park road.

This report is preliminary and will be superseded by additional work
in the future.

GENERAL AREA

The Kantishna Bille is a northeast-trending range of hills, physio-
graphically separated from the higher terrain of the central Alaska Range
(fFig. 1). 1ts B0OO square miles of hills range from },250 feet on the north
Filank of the Chitsia massiff to 4,982 feet on Kankone Peak in the southern
hills. The lack of recent glaciation has produced a more mature topography
than the Alaska Range proper, a difference that shows up distinctly on ERTS
satellite imagery. The main streams run northeast-southwest, creating similar
trending ridgelines. As streams leave the northeast-southwest-trending
structural grain of the Kantishna Hills, they dramatically swing to the north
(pls. | and 2). Because of the absence of glacial sources, all streams
originating in the Kantishna are clear.

A road leaving Mount McKinley Park near Wonder Lake enters the southern
lJimit of the Kantishna Hills. Seven miles of state-maintained road continues
to the 800-foot-long Friday Creek airstrip, near Moose Creek. A winter haul
road was used during the 1930s and 13940s to haul antimony ores and con-
centrates from Stampede in the east-central Kantishna Hills to the railroad,
56 miles to the east. Parts of this trail were improved in 1960 by the state
to provide a transportation corridor into the district (Stampede Trail), but
work was suspended on it and it is unused by miners and overgrown. An air-
strip 4,000 feet long was constructed by E.R. Pilgrim in the 1940s and used
to haul out antimony ores and concentrates to Nenana from 1947 to 1970. This
airport is still used ana in good shape. The ''180" bush strips at Crooked
Creek and the Clearwater Fork need repair. There are no lakes in the Kantishna
large enough to land conventional float planes. By and large, the Kantishna
Hills are relatively inaccessible.



The field party saw a variety of animals during the summer. Four
caribou resided in the flat area north of Crooked Creek area during June and
July; several were also observed on the ridgelines between VABM Antim
and Spruce Peak. Abundant moose sign is present in the Chitsia Creek-Crooked
Creek drainages. Two wolverines were sighted on high ridgelines of the
Caribou Creek drainage and several fox were seen in various localities through-
out the '"'"Hills."

Three '"active' beaver lodges were present on Chitsia Creek in 1975, A
number of grizzly bear sightings, many observed in the activing mining district,
were reported to Pat Valkenburg, a graduate student of Alaska, who recently
compieted his studies on the brown bear populations adjacent to the north
boundary of McKinley Park. Black bears are common in the Stampede-Crooked
Creek area. Dall sheep are not known to inhabit the Kantishna Hills and
were not observed.

BEDROCK GEOLOGY

The bedrock geology of the Kantishna Hills has been briefly described by
Brooks (1911, 1915), Capps (1940), Wells (1933), White (1942), and Morrison
(1964) . A reconnaissance map by Wells (1933) supplies a summary of rocks in
the mining district and White (1942) supplies an excellent geological study
of the Stampede area, which has been slightly modified for this study.
Morrison's thesis work (1964) is the best petrographic and structural study
done to date on the Birch Creek terrain of the Kantishna Hills. About three-
fourths of the Kantishna Hills was geologically poorly known prior to 1975,
as almost all the previous work concentrated on the southern mining district.
Capps {1940) showed his Totatlanika Schist-Birch Creek contact trending across
southern Chitsia Mountain and up Chitsia Creek. This study found the contact
to trend down Flume Creek in a northeasterly-southwesterly direction. Our
mapping also includes seven mappable units of Totatlanika schist and eight
lithologically distinct units of "Birch Creek' terrain. Three compositionally
distinct dikes were mapped in 1975. No Tertiary exposures were examined, and
they have been added onto the geologic map (pl. 1) from previous sources of
information. The reader is referred to the geologic map during the following
discussion.

8irch Creek Schist

Amphibolitic greenstone (pCq), marble and graphitic schists (pCm),
chloritic and felsic phyllites (pCph), calc magnesium schist (pCcs), graphitic
schist (pCgs), felsic schists and gneiss (pCfs), metaconglomerates and quartzites
(C-pCg), and undifferentiated quartz mica schists {pCh) were lithologic units
mapped in 1975. They are summarized on plate | and will only be briefly
described here.

Hineralogical criteria in all parts of the terrain examined have sug-
gested that the Birch Creek Schists have vndergone at least two distinct
periods of thermal metamorphism. A higher grade amphibolite(?) facies of
metamorphism has subsequently been retrograded by the greenschist facies
(Winkler, 1967). The amphibolitic greenstones commonly show relict oligoclase,
biotite and muscovite replaced by pennine chlorite, calcic plagioclase re-
placed by albite, garnet replaced by magnetite and chlorite, and hornblende’
replaced by biotite.



Wells (1933) described the Birch Creek Schist in the Kantishna ares as
a '""formation which has two distinct facies--a quartz muscovite schist and
a calcareous schist ranging from limestone to chlorite schist.' This is in
reference to the distinct textura) differences from his finer grained
""chloritic schists and impure marbles'' and the coarser grained strongly
schistose-quartz muscovite schist.'' We mapped his ''limestone and chloritic
schist' as pCm and pCph. His '"quartz muscovite schist" is mapped as pCq,
pCh, and pCgs. The apparent metamorphic ''facies' difference can be attributed
to:

1) Differing premetamorphic compositions of pCm and pCph versus pCh,
pCg, and pCas.

2) The pCm and pCph are commonly found at the crest of the Kantishna
antiform and have developed axial-plane cteavage during folding,
thus appearing as a finer grained metamorphic texture.

Some of the felsic phyllites (pCph), particularly the porphyroblastic
varieties, may have a volcanic origin; however, evidence accumulated thus far
is inconclusive.

The Birch Creek Schist in other parts of Alaska is believed to have
originally been a thick wedge of Precambrian guartzose sandstones, with
occasional limestone and metavolcanic horizons (Capps, 1919; Moffit, 1932).
This origin fits the rock compositions in the Kantishna Birch Creek terrain.
The amphibolitic greenstones (pCg) are of almost certain igneous origln based.
on textural, compositional, and structural criteria; however, intercalations
of chtoritic schists and phyllites in pCh and other pC units may have a meta-
sedimentary parentage.

A heterogeneous unit of sheared pebble conglomerate, chloritized green-
stone, massive metacherts(?) and ''green-grit'' porphyroblastic quartzose
schists (C-pCg) has been inferred as being younger than other Birch Creek
units. This unit is exposed at the junction of Marten and Crooked Creeks,
as small outcrops near Stampede, and on the bluffs overiooking the inter-
section of Moon!ight Creek and the Clearwater Fork. F.R. Weber {(personal
communication) has mapped units of very similar lithology in the Yukon-
Tanana uplands as Cambrian-Precambrian age, because of its apparent strati-
graphic position above other Birch Creek units there. Brooks (1908)
originally correlated these rocks with the Tatina and Tonzona group of Pre-
Ordovician age.

In the Kantishna, C~pCg lies in apparent stratigraphic sequence above
most of the other pC units (see cross section C-C', pi. 1). [Its unique
Yithologic character, apparent lower grade of metamorphism (textural) and
stratigraphic position has assigned it to an age younger than other pC units.

Totatlanika Schist

This study broke the Totatlanika Schist into seven units: calc-schist
(Pcsh), metaquartz-latite (Pgl), graphitic slates (Ps)), metavolcanics and
chert (Pmv), rhyolite porphyry (Prhy), volcanogenic sediments (Pvs), and
fimestone (Pls). Unlike the more complexly deformed Birch Creek terrain to
the south, these units are remarkably continuous along strike. Texturally,
the rocks are lower grade than the Birch Creek Schists.

_L' -



An apparent stratigraphic section near Chitsia Mountain has been
summarized in figure 2. The Totatlanika Schist contains a thick section
of slightly metamorphosed volcanic rocks of felsic composition that is
overlain by several thousand feet of carbonates and volcanogenic strata.
The lower units of graphitic slates and calc schist are folded into smali
isoclinal folds; they are in tectonic contact with the older Birch Creek
terrain. This contact is a low-angle fault in some areas, a high-angle fault
in others (pl. 1).

Metaquartz-latite {Pql) has a subfoliated texture and is extensively

serecitized. 1t has been tentatively interpreted as being part of the Pcsh
section, that is, premetamorphic. However, Pql appears spatially related to
low-angle fault zones and could have been intruded as sill-like bodies along

these zones of weakness. Shear action and postemplacement hydrothermal
activity along these faults could account for the apparent schistocity and
atteration. |If this is the case, Pgl could be significantly younger than
the Paleozoic age that it has been assigned to. Pillow structures in units
of Pmv document submarine volcanism in the Totatlanika Schist.

The Totatlanika Schist has undergone at least two periods of dynamic
deformation, as ijlustrated by the presence of tight isoclinal folds cutting
the locally developed schistocity. Metavolcanic rocks are essentially non-
foliated. The mineralogical assembledge of quartz-aibite-epidote-chlorite
(occasional green biotite) suggests that these rocks have undergone lower
greenschist facies of metamorphism (Winkler, 1967). Cataclastic textures
are common, particularly in volcanogenic rocks (Pvs).

The Totatlanika Schist was first named by Capps {(1940) and assigned to
the Devonian on the basis of long-range correlation with other formations.
Wahrhaftig (1958) suggested that it be assigned to the Mississippian(?) on
the basis of the presence of Syringopora, a coral widely distributed through-
out the Paleozoic. Gilbert and Redman (1976, in press) have correlated the
Totattanika Schist with low-grade metamorphic rocks of mid-Devonian age in
Mount McKinley National Park. No fossils were found during this study and
we assigned the Totatlanika Schist in the Kantishna Hills to a mid~Paleozoic
age.

Dikes

The Kantishna RHills is remarkably devoid of fresh intrusive rock. Only
smail stocks and dikes, mostly cropping out in the known mineral belt, have
escaped regional dynamothermal metamorphism. Most of these have been hydro-
thermally altered. Wells (1933) first mapped these small igneous bodies in
the mining district. At times, he apparently confused postmetamorphic dikes
with premetamorphic amphibolitic greenstones (pCg). Morrison (1964) did
some excellent petrographic studies on the dikes he found, although he did
map a glacial erratic in Eldorado Creek as one of his Tertiary dikes.

Three compositionatly distinct dikes were mapped in 1975: 1) Morrison's
(1964) sanidine-bearing augite olivine gabbros (Tgab); 2) quartz porphyry
(Tap), a potassic-rich rock of intermediate composition; and 3) hornblende
K-spar dacite (Thd). The best examples of (Tgab) can be found on the ridge
east of Twentytwo Gulch. Augite olivine gabbro is found in other locatities
along the mineral belt and usually shows partially to completely reptlaced
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olivine constituting up to |5 percent of the carbonate-rich groundmass.
Quartz porphyry (Tgp) outcrops in the southern mining district and at
Stampede are believed to be the rock associated with the vein mineral-
ization (discussed in Mineral Deposits section). The Bonnell Prospect,
approximatety 2-)/2 miles up f£ldorado Creek, is an excellent example of
quartz porphyry and is the largest exposure of intrusive rock examined in
1975. Hornbliende dacite (Thd) is exposed in the ridge east of Last Chance
Creek at an elevation of 3,150 feet. It is the freshest exposure of dike
material examined in 1975.

AVl these dikes have visible potassium feldspar in the groundmass and
are probably genetically reiated. Some of the potassium feldspar, particu-
lariy in the quartz porphyry, is secondary. Bulk chemical analyses have not
yet been attempted. D.L. Turner of the University of Alaska Geophysical
Insticute is dating some of the dikes using the potassium-argon method of
radiometric age dating. The dikes have been tentatively assigned to the
early Tertiary on the basis of correlation with igneous activity to the
east (Gilbert and others, 1976, in press).

Simitar gabbros to those found in the Kantishna (Tgab) are found
associated with the Mount Eielson lead-zinc deposits. Reed (1934) suggests
that the Mount Efelson intrusives are Mesozoic in age. Kantishna dikes have
been hydrothermally altered and suffer extensive shearing locally; they could
also be Mesozoic in age.

Tertiary Sedimentary Rocks (Ts)

No exposures of Tertiary sediments were examined in 1975. Moffit (1932)
and Reed (1861) show small patches of Tertiary coal-bearing rocks at the mouth
of Moonlight Creek, upper Myrtle Creek, and upper Moose Creek on their geologic
maps; the approximate extents are shown in plate 1. Churn drilling on Glacier
Creek in the 1920s bottomed out into what was thought to be Tertiary sediments
(A. Taylor, pers. comm.). Others believe that the entire lower Caribou Creek
basin near the Lee 8ench may be underlain by Tertiary rocks (Reed, 1961, E.
Pilgrim, pers. comm., 1975). The early miners extracted a small quantity of
lignite from the headwaters of Moose Creek just outside Mount McKinley
National Park in early gold-mining activities (Moffit, 1932; Wells, 1933).

Glacial History

No surficial map units have been included on the geologic map. Pleisto-
cene deposits are found in Eldorado, Moose, Glacier, and Caribou Creeks (Reed,
1961). This study found no evidence of glaciation north of these areas,
although It has been speculated that the broad plains north of Crooked Creek
has been glaciated (Reed, 1361).

Structure

Both metamorphic terrains in the Kantishna Hills have undergone several
periods of dynamic deformation. The last period of folding generated the
broad northeast-trending antiforms and synforms, presently the dominant
structural feature in the Kantishna Rills.



Structural criteria show evidence of at least three periods of dynamic

metamorphism in the 8irch Creek Schist. This is illustrated by the presence
of:

|) Northwest-trending folds overturned to the northeast, usually seen
on the outerop scale.

2) Northeast-trending folds sometimes slightly overturned to the north-
west, seen in both small (outcrop) and larger regiona! scale (Kantishna
antiform near Spruce Creek).

3) Northeast-trending folds within the limbs of larger antiforms and
synforms.

4) Small isoclinal folds concordant with regional structure but often
cross-cutting schistocity.

ltems 3 and | may be synchronous, but 2 and 4 apparently signify separate
metamorphic events.

Several periods of faulting are summarized below:

1) Northeast fracture patterns associated with regional warping.

2) Northwest fraccures at times offsetting the regiona) northeast fold
trends.

3) Low-angle movement in the mining district resuiting from a compression
to the northwest-southeast.

4) Low-angle movement in the Totatlanika Schist and at the Totatlanika
Schist-Birch Creek contact. ’

A large ltinear recognized by T.E. Smith has been shown on plate 2 as the

‘"Bearpaw Linament.'" it is not known if this linament represents a fundamental
structural break or is the rtopographic expression of the structural grain of
the area. It may be the source of the placer gold found in Crooked Creek and

in the Bearpaw River,

Cataclastic textures are widespread in units of the Totatlanika Schist and
may be the result of regional shearing occurring there; they could also be due
to differential rock competencies during thrusting.

MINERAL DEPOSITS

Numerous authors have described the mineral deposits of the Kantishna
mining district and its subsequent deveiopment (Brooks, 1911, 1816: Capps,
1916, 1919, 1940; Davis, 1920, 1922; Wells, 1933; Pilgrim, 1929, unpub.;
Seraphim, 1860, 1962, unpub.; White, 1942; Morrison, 1964, unpub.; and Saunders,
1962, unpub.).

Wells (1933) gives an excellent account of the southern lode system, and
Brooks (1911 and Capps (1916) give detailed accounts of the early placer
activity. Seraphim's unpublished work (1961) represents the best detailed
work on these particular veins. Examination of Hill's (1933) work suggests
remarkable similarities between the Fairbanks and Kantishna mineral belts.
The authors briefly examined 61 of the known vein deposits and found 18 new
localities. Some cime was spent with all but two of the placer operators.
Suffice it to say, Kancisbna is a well-known and colorful antimony-qold-lead-



zinc-silver-tungsten mining district, noted for course placer gold,
bonanza-grade silver ores, and a nationally significant antimony producer

at Stampede. Most of the mineral lodes crop out in a northeast-trending linear
belt extending from State Creek to Stampede (and possibly beyond in both
directions). The placer deposits are derived from these pre-existing lodes.

A largely unknown potential for massive sulfide lead-zinc deposits, hosted
in Totatlanika Schist, exists in the northern Kantishna Hills.

History of Mining

Placer gold was first discovered in the stream graveils of Chitsia Creek
(p). 1) by George Wickersham during his 1903 expedition to Mount McKinley
(Wells, 1933; Reed, 1961). In 1904, Joe Quigley and Joe Dalton discovered
rich placer ground on Glacier and fureka Creeks and news of these finds
sparked a goid rush into that region during the summer of 1905. The several
thousand men that rushed into the district soon found that the rich placer
ground was limited, and by fall of 1906, only about 50 men continued to work
the rich ground. This scale of placer mining has continued to 13875. Roughly
45,000 ounces (Cobb , 1975) is known to have been produced from small placer
operations on Eureka, Eldorado, fFriday, Moose, Rainy, Glenn, Yellow, Glacier,
Crooked, Little Moose, and Stampede Creeks. A drag-line operation successfully
mined on Caribou Creek during the late 1930s.

The immediate discovery of pebble-to-boulder sized galena and stibnite in
the sluice boxes of the early miners prompted a successful search for lode sul-
fide deposits (Brooks, 1916). Likewise, the high price of antimony during the
Russo-Japanese war prompted Joe Quigley to ship 12 tons of stibnite ore from
the Last Chance antimony mine (E.R. Pilgrim, pers. comm.); thus began the
development of lode mining in the Kantishna.

By 1923, a number of small bonanza-gqrade silver-lead-zinc-qold deposits
was successfully developed and mined. Their production is summarized in
table 1. Shortly afterwards, the silver mining almost ceased because of
excessive shipping costs (ore was not economic if it contained less than
about 100 ounces of silver per ton).

tater, during 1939-42, a larger scale gold-quartz mine similar to the
operations in the Fairbanks district (Hill, 1933) developed the Banjo lode
system (Red Top Mining Company) near lron Gulch (pl. 1); the production
figures are shown in table 2. During 1940, the district produced an all-time
high of 7,000 ounces of gold from lodes and placers (Reed, 1961).

Kantishna is a major antimony district in Alaska. Alaska's largest pro-
ducer, the Stampede Mine, began development in 1937 and has produced high-grade
stibnite ores and concentrates on a fairly continuous basis through 1970
(table 3). This mine fulfitled a considerable percentage of United States
antimony requirements during the late 19305 (White, 1942). A large antimony
deposit on Slate Creek has undergone development during the last 25 years by
both government and private groups, and the Last Chance lode on Caribou Creek
has produced ore during the last 10 years (Killeen, 1951; Joestings, 1943: A.
Taylor, pers. comm.). A stibnite-quartz vein on Eureka Creek produced antimony
ore during the early 1900s (Mining & Engineering Journal, 1915). Known pro-
duction figures are summarized in table 4.

Because gold prices have made a dramatic upswing during the last severa)
years, there has been an increase of activity in Kantishna's placer grounds.
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During 1975, nine placer mines involving about 30 men produced at least 1,000
ounces of gold on Caribou, Glacier, Yellow, Eureka, Friday, Eldorado, Spruce,
and Glenn Creeks.

Renewed interest in the Quigley Hill! galena-silver Gold Dollar lode in
1973 led a lessee to construct a 35-ton/day flotation mill at the Red Top
mine, just above the airstrip. About |20 tons of ore were processed and the
concentrates shipped to a smelter in British Columbia.

Lode Deposits

Plate 2 shows the locations of sulfide veins in the Kantishna Hills.,
Because previous workers have made rather thorougb descriptions of many of
the individual prospects, only the more important ones will be briefly dis-
cussed in this report. Pertinent geologic and mineralogic information of
each sulfide occurrence has been keyed to table k.

Most of the old workings were caved and largely inaccessible in 1975, but
good exposures of mineralization are present at Stampede (66), the Bunnell
prospect (4), the Arkansas clain (46), the Bosart prospect {36) the Weiler
prospect (40), and at the Slate Creek deposit (1).

The reopening of the Gold Doltar shaft {23) in 1976 may allow a good
view of the galena-silver mineralization there.

Southern Mining District

Mineralogy

Gold, arsenopyrite, pyrite, sphalerite, galena, chaicopyrite, tetrahedrite,
freibergite (argentifferous tetrahedrite), scheelite, siderite, stromeyrite,
bouronite, stephanite, stibnite, pyargyrite, cassiterite, and their oxidized
products scorodite, azurite, malachite, cerussite, stibconite, and kermesite
are metallic minerals that have been reported from this district (Wells, 1933;
Seraphim, 196}, unpub.; Capps, 1916, 1919; and Brooks, 1911). Gem-quality
rhodonite has been found in the placers of Glenn Creek.

Preliminary polished section studies by T.K. Bundtzen and N.C. Veach of
DGGS have shown that polybasite, proustite, jamsonite, anglesite, and boulange-
rite also occur. It is thought that pelybasite may have often been mistaken
for the more uncommon pyrargarite. |In addition, it is likely that several
sulfosalts of lead and antimony may have often been mistaken for stibnite.

Gangue minerals include quartz, calcite, and siderite. The most common
sutfides recognized In the field are pyrite, arsenopyrite, galena, sphalerite,
stibnite, and tetrahedrite.

Wells (1933) recognized three distinct types of mineralization in a com-
plex vein system: 1) quartz-arsenopyrite-pyrite-gold veins containing minor
galena and sphalerite, 2) galena-sphalerite-tetrahedrite-pyrite-chalcopyrite
“massive sulfide" veins with minor gangue minerals, and 3) massive quartz-
stibnite veins.

Polished sections examined during this study suggest transitions between
the above vein types. Stibnite is found with galena-sphalerite-tetrahedrite-
chalcopyrite-siderite veins at the Bunnell prospect, the Alpha mine, and the
McGonnagil prospect on Glacier Peak (table 4). Arsenopyrite-pyrite-quartz
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mineralogy is found with '""massive suifide' galena-sphalerite-tetrahedrite~
siderite veins of the Little Annie, Gold Dollar, and Red Top veins. Welis
(1933) suggests that the presence of antimony in other base-metal sulfides
may belong to the quartz-stibnite affiliation.

Structure

Atmost all the Kantishna veins strike N. 30-70 E. and dip steeply to the
southeast; a few dip steeply to the northwest (table 4). Those veins that do
dip steeply to the northwest intersect the southeast-dipping veins (Wells, 13933).
This crosscutting relationship has localized the bonanza-grade ''galena-silver"
lodes on Quigley Hill (Seraphim, unpub., 1961) and the large massive stibnite
lodes of Stampede (White, 1942; €. Pilgrim, pers. comm.), thus producing the
elongated kidney-shaped ore bodies that were mined. Some of the veins in the
Glacier Peak-Spruce Peak area and others scattered through the district strike
N. 20-40 W. and dip steeply to vertically. They appear to be only weakly
mineralized. The mineral veins range in length from less than 200 feet to
well over 1,500 feet and vary in width from 3 inches to over 25 feet (Moffit,
1931; Wells, 1933; Seraphim, unpub., 1961; Bundtzen, pers. examination).

These veins are structurally controlled by high-angle fractures that
generally paraliel a northeast-trending assymetrical antiform that is locally
slightly overturned to the northwest (pl. 1). Northwest-trending high-angle
faults offset this fold structure, in block-faulted fashion, as much as 3
kitometers (Moose Creek fault, Wells, 1933). There is only minor offset of
a few tens of meters along these northwest fractures within each block. Earlier
workers noted that the ''galena-silver'' veins are offset along northwest fractures
only a few tens of feet.

The marble and graphitic schists (gCn) and the chloritic and felsic
phytlites (pCph) have been mapped for 17 miles of continuous strike length
in the southern mineral belt; the rocks are also found at Stampede. Many of
the mineral veins are confined to this rock belt, particularly the more brittle
types such as the felsic phyllites and siliceous schists. Those rocks that
deform more plastically during dynamic metamorphism such as marble and chloritic
phyllites are poor hosts of the sulfide veins.

Ore Paragenesis

Several previous workers recognized the likely genetic relationship of the
small, hydrothermally altered plugs and dikes of intermediate composition to
the mineralized veins (see Bedrock Discussion). These igneous bodies are elon-
gated parallel to northeast fracture patterns and are spatially retated to the
fold structure that controls the mineral veins. At the Bunnell prospect on
Eldorado Creek, galena-sphalerite-stibnite~tetrahedrite-quartz-carbonate veins
are found in the quartz porphyry body. On the ridge between Moonlight and
Canyon Creeks, copper mineralization is disseminated in a gabbro dike swarm.

Three distinct periods of mineralization are recognized at Stampede
(White, 1942; €. Pilgrim, pers. comm., 1975); 3t least four avents are recorded
at the Red Top and Lictle Annie veins (Wells, 1933). Bundtzen believes that
atthough several mineralizing pulses can be recognized, all the veins are re-



lated to a single intrusion-fracture episode that does not significantly
span geologic time,

Results from this study suggest that the Kantishna veins show telescoping
metal zonation away from an intrusive source.

According to Wells (1933):

"The minerals in order of their deposition from oldest to
youngest are arsenopyrite, pyrite, sphalerite, galena, chalcopyrite,
tetrahedrite, jamsonite, and marcasite. Quartz came prior to the
sulfide minerals, but calcite did not come until after the arseno-
pyrite and pyrite."

Polished sections examined during this study generally confirm the above
paragraph although "siderite' should replace '‘calcite.'' The galena-sphale-
rite-tetrahedrite-siderite silver lodes on Quigley Hill and Eldorado Creek
are near altered quartz porphyry (Tgp) bodies. These complex sulfide ore
bodies show postpyrite-arsenopyrite-quartz mineralization of galena, sphale-
rite, tetrahedrite, polybasite, and siderite in all cases studied. The
higher temperature arsenopyrite-pyrite-scheelite-gold veins are found
spatially farther from igneous sources than the massive sulfide ''galena-
silver' bodies (pl. 2).

There is also topographic expression of this: the quartz porphyry bodies
crop out at lower and intermediate elevations and the ''gold-quartz’' veins
usually are found on the highest slopes. There is about 1,500 feet of relief
in the Quigley Hill area. During the mining of the Banjo lode, it was thought
that base-metal mineralization increased at depth in the vein system (Morris,

1939) .

There are no good spatial relationships with the stibnite-quartz veins
and the igneous source, since they appear to be found both far from and near
to their apparent hydrothermal sources.

Preliminary X~ray diffraction work by N.C. Veach on samples of the mineral
veins suggest a potassic introduction into the ore in the form of secondary
orthoclase, kaolinite, and uncommon potassic arsenides (table 5).

Potassic alteration is evident in the altered igneous bodies (see Geology
section).

A summary of events in the mineralization is:

1) Longitudinal fracturing caused by warping of terrain into northeast-
trending fold structures.

2) Shallow emplacement of porphyry igneous bodies; subsequent hydrothermal
alteration and outgassing.

3) Initial higher temperature arsenopyrite-pyrite-scheelite quartz vein
deposition along fractures away from their igneous source.

4) Crosscutting of the earlier fractures and deposition of the cutting
galena~sphalerite-tetrahedrite-siderite-quartz veins near igneous bodies;

subsequent cross fracturing and a weaker phase of arsenopyrite-pyrite
mineralization.



5) Low-temperature stibnite-quartz veins deposition ajong cross cuts,
and reintroduction into previous veins.

The following summary may add some insight to the future examination of
the Kantishna veins.

1) The 'Kantishna antiform'' is the regional structure that controls the
mineralization and should be explored along strike for more undis-
covered sulfide veins. The veins are preferrentially hosted in rocks
that have undergone brittle deformatior, for example, quartzose.
phyltites, and schists.

2) Chlorite phyliites and marble are poor hosts of economic sulfide
material.

3) There is no textural evidence for supergene enrichment of the bonanza
silver veins, although some enrichment by oxidation may c~-=yr at the
surface (Wells, 1933; Seraphim, unpub., 1961; this study). This
implies that these high-grade ""kidney-shaped ore bodies' can exist at
depth in the vein systems, most likely in close spatial relationship
with porphyry igneous bodies.

4) The bonanza silver veins and the large massive stibnite-quartz veins
are located where a northwest-dipping vein intersects a southeast-
dipping vein. This fracture relationship could be a structural guide
for ore.

5) Polybasite, argentifferous tetrahedrite, and minor pyragarite are the
known silver-bearing minerals. Thus copper (in the tetrahedrite) has
been found by Seraphim (1961) to be an effective geochemical guide for
the exploration of high-grade silver lodes.

6) Siderite is a conspicuous component of the high-grade ore shoots. f{ts
recognition in the field may tead to the discovery of additiona) material.
A resistivity survey and possibly a magnetic survey couid detect siderite.

7) Fissure vein systems in districts throughout the world show similar
telescopic metal zonation (Parks, 1970; Jerome, 1966). They are often
rooted in mineralized porphyry systems. The potassic alteration of
the small porphyry igneous bodies, the argillic alteration present in
most of the veins and porphyry bodies, the potassic content in the
veins, and the abundant disseminated sulfides found in several of the
dikes (particularly at the Bunnell prospect) lend evidence toward this
type of mineral system.

Totatlanika Mineralization

Galena, chalcopyrite, barite, pyrite, anrd arsenopyrite are sulfides that
are known to be found in mineral deposits of the northern Kantishna Hills.
Nine previously unreported deposits containing sulfide mineralization were
examined (table 5).

The most extensive mineralization examined is a profoundly gossanized
zone of metavolcanic rocks in the Pmv unit that can be traced for 6 miles of
strike length. Local areas of Lhis zone contain up to 30 percent visible
pyrite when fresh; but more often than not, the rock is extensively leached
and weathered. No base-metal sulfides were recognized in the fiald; however,
polished sections examined with an ore microscope found exsolved blebs of
sphalerite (Zns) present in some of the pyrite. Geochemical analyses of rock



chips and stream sediments show strong zinc anomalies and moderate lead and
silver anomalies (table 6, prospects 70, 72, and sample locations (9, 23,
k4-50, 52, 53, 58).

This mineralization could represent: 1) high base-metal background in a
pyritized metavolcanic sequence, 2) indications of massive-sulfide mineral-
izacion related to the premetamorphic volcanism, or 3) mineralization related
to low-angle fault zones that are present in Pmv.

Other mineralization related to the northwest-striking fissure system
appears to be of low grade and presently uneconomic. Silicified zones of

rhyolite porphyry (Prhy) may hold a potencial for larger low-grade metal
deposits.

Placer Deposits

Placer gold is found in most of the streams that drain the Kantishna
Hills and originated from lodes that have intruded the polymetamorphic bedrock
terrain. |t has been economically extracted from Eldorado, Efureka, Flat,
Friday, Moose, Rainy, Yellow, Glenn, Glacier, and Caribou Creeks in the southern
hills and Stampede, Little Moose, Crooked, and Bearpaw Creeks in the central
hills area (Capps, 1916-1919; Brooks, 1911; Wells, 1933; Reed, 1961). Its ex-
traction constitutes most of the more recent mining activities. Associated with
the gold in the heavy concentrates---particularly in the southern mining dis-
trict---are sulfides of lead, antimony, copper, silver, and zinc, along with
the more common garnel, magnetite, and ilmenite. Minor amounts of rhodonite,
scheelite, and rarely cassiterite have also been reported (mine operators, pers.
comm., 1975). Kantishna's placer production has been about 45,000 ounces,
small compared to most other districts in Alaska. Generally, smail-scale
operations have extracted the metal because the paystreaks are usually re-
stricted in extent. The gold is unusually course, and found in the lower 1-3
feet of gravels that overlie the bedrock. The weathered bedrock itself con-
tains gold to 3 feet in depth, and is often ripped up with the stream gravels
during ptacer mining.

Four of the producing streams have been occupied by glacial ice; placer
gravels along Moose, Glacier, Eldorado, and Caribou Creek lie below glacial
terraces (Reed, 1961; P. Metz, and Bundtzen, pers. examination, 1975). Either
some of the paystreaks formed after an older glaciation or the glaciation did
not significantly dilute the gold deposits. Some of the known high-grade pay
streaks in the former stream channels have been exhausted, and exploring the
large gravel deposits below the glacial terraces may disclose economic-grade
placer material. Some of the producing ground in the southern mining district
has been worked at least twice and still yields paying quantities of gold.

1975 Activity

Dozers and front-end loaders were used intermittencly in placer mines from
mid-June to September 25th. Two operations were primitive ''pick and shovel"
types {pl. 2). All were located within 10 air miles of the old town of
Kantishna.

Northwest Mining Company operated a sophistocated sluicing plant at the
mouth of Eldorado Creek. A front-end loader and dozer supplied the paydirt.
For most of the summer, this operation encountcered numerous mechanical problems
and undoubtedly will be modified for the 1976 season. Toward the latter part
of the season they encountered a rich pay streak on a ''faise' bedrock silt
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surface and successfully recovered a good quantity of gold. When fully
operational, they processed 400-700 cubic yards daily.

Two operations produced gold from pay streaks on Eureka Creek. D. Stone
and partner operated a hydraulic mine about 1/4 mile above the mouth of
Eureka Creek. Using a single monitor, they stripped stream channel-bench
gravels into a sluice box that used water from the stream bed. Gold recovery,
judging by the hints, was encouraging. They processed 100-300 cubic yards a
day. Imperial Mining Company successfully operated a gravity sluicing plant
at the mouth of Iron Gulch on Eureka Creek by using a dozer and front-end
loader. They mined intermittently for about 80 days, producing 4-6 ounces
from 500-700 cubic yards of material daily.

Airley Taylor and associates mined stream gravels on Glacier Creek about
I mile downstraam from Fifteen Gulch. This plant was just getting into
operation in mid-August, when the O0GGS field party was leaving the district,
and the results are unknown.

Paul and Eric Wieler operated a placer mine at the junction of the East
and West Forks of Glenn Creek. They pushed paydirt through a 2-1/2 by 35-
foot sluice box with a dozer, occasionatly having problems with ltarge boulders,
Two settling ponds were constructed below the mining activities. The Wieler's
recovered remarkably coarse goid; several |-ounce nuggets were found in a
singte cleanup. (Glenn Creek has produced 7-ounce nuggets in the past.) The
Wieler's processed 20-50 cubic yards daily. Their claims constitute some of
the richest pay streaks in the district. '

W. Copley and associates ran a successful gold placer mine on Spruce
Creek, about 2-1/2 miles upstream from its mouth. This was the largest
operation in the district; they processed several tens of thousands of cubic
yards during the summer. A sluice box, converging at its outlet, was fed water
at pressures of 2000 pounds per inch white a front-end loader and dozer supplied
the paydirt. There is several hundred thousand cubic yards of reserves left in
this claim block. Gold production was consliderable.

A sluicing plant operated on the Lee Bench of Lower Caribou Creek for most
of the season. The mine, operated by Karponek and partners, was an engineering
success and few mechanical difficulties were encountered. However, gold pro-
duction was less than satisfactory. This ground does not yield course gold as
other streams in the district do, probably because of its distance from the
quartz-suifide lodes.

A primitive placer operation on Yellow Creek using pick, shovel, and wheel
barrel, fed a small sluice box. A few ounces of gold were recovered.

J. Fuksa mined on his claim on Friday Creek, about 3/4 mile above the

mouth. Several ounces of course gold were retrieved below an automatic dam,
constructed by the operator.

A placer mine coperated on lower Moose Creek below the canyon, but DGGS
personne! did not visit this operation and know nothing about it.

Geochemistry

Procedure

The geochemical program was aimed at delineating areas of anomalous base-
metal concentrations in the Kantishna Hills. This was accomplished by using
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continuous helicopter support for 8 days to form a reconnaissance stream-
sediment sampling net, by collecting rock chips from prominent gossans in
the area, and by mapping on foot. In addition, 81 prospects and mines were
also sampled and analyzed for potential ore-grade material. Locations

of 400 stream-sediment samples and 30 gossan samples are shown on plate

2.

Atomic-absorbtion analysis for all samples was under the supervision of
H.S. Potworowski of the DGGS Minerals Lab. A 10.00-gram sample was digested
with an appropriate amount of aqua regia. The digestate was diluted to 100
milliliters with distilled Hy0 and filtered. The elements copper, lead, zinc,
silver, and antimony were aspirated directly into an air-acetylene flame, and
gold was determined following & DIBK/Aliquot 336 solvent-solvent extraction.
Molybdenum was aspirated into a nitrous oxide flame. We regret that the
elements tungsten, tin, mercury, and arsenic were not looked for in this study.

Table © summarizes the results. Cumulative frequency plots for four of
the elements are shown in figures 3-6. Anomalous values were chosen at the
appropriate break in the curve; the anomalous elements were then plotted on

plate 2 with the sample localities. Below i5 a summary of the anomalous areas
discovered:

) Kantishna antiform: Slight to moderate copper, lead, and in particular,
zinc anomalies signature the regional antiform that controls the veln
mineralization in the Kantishna mining district. {n addition, anomalies
in the Canyon Creek drainage suggest the possibility of undiscovered
deposits in that geologically poorly known area.

2) Chitsia Mountain area: Moderate to strong copper and zinc anomalies
are found in creeks that drain the gossanized felslc metavolcanic
rocks hold good potential for massive-sulfide mineralization. A
profound gossan zone in the Pmv unit 5 miles long and | mile wide
assays locally up to 0.52 percent zinc. These rocks constitute a
high priority in any mineral assessment. This area should be explored.
in addition, the rhyolite porphyry in the area (Prhy) is responsible
for lead and silver anomalies. Prhy is known to have base-metal vein
mineralization (prospects 73, 77, 78, plate ) and table 5) and should
be examined for large low-grade metallic potential and smaller high-
grade mineralization.

3) The felsic schists and gneisses (pCfs, pl. 1) north of Crooked Creek
are the sources of molybdenum anomalies in the stream sediments. It
is not known whether these values point toward economic mineralization
or mirror the bedrock elemental background.

4) VABM Antim in the central hills radially drains strong copper, lead,
zinc, and silver anomalies. The possibility of undiscovered mineral-
ization should be explored.

5) Analyses of the numerous gossans in the Kantishna, particularly in
the mineral belt, commonly yield anomalous amounts of molybdenum,
silver, and zinc (for example, Stampede Fault, sample 253a). These
gossans may be the surface expression of sulfide mineralization and
should be explored with geochemical and geophysical surveys.



MINERAL POTENTIAL

Because of the nature of the deposits mined and the lack of adequate
transportation into the district, the Kantishna has been but a small-scale
metal producer. Total past production, in February-1976 gross metal
values, would amount to about $15.5 million. The area has been inadequately
explored for mineral deposits. Except for the development work at Stampede
and the Banjo Mine (Red Top Mining Co.), no diamond~drilling programs have
been attempted in the district. The area has been classified as a federal
D-2 withdrawal since 1971, and has not received modern systematic ex-
ploration, as have other districts in Alaska. On the basis of known geo-
logic criteria, the potential for mineral development lies in 1) continuing
smaller scale placer gold production, 2) small~ to moderate-sized base-
and precious-metal lode producers in the southern mining district, 3) tungsten
mining, 4) continued sporadic production of antimony from known and un-
developed vein deposits, and 5) discovery of ''massive sulfide' deposits in-
the northern Kantishna Hills.

Placer Mining

Ignoring future land-use decisions and political boundary changes,
Kantishna will probably continue to be a small-scale placer gold producer.
Kantishna gold is '"jewelery gold," and is worth significantly more per ounce
than fine gold. A gold dredge has never operated in the Kantishna Hills. A
large-scale hydraulic operation attempted to extract gold on Moose Creek During
the 1920s, but it was unsuccessful (Davis, 1922).

A drag-line operation successfully extracted gold for 3 years (1939-41)
on Caribou Creek. This remarkable plant produced up to 300 ounces of goid
per week. In 1942, its generated capacity was needed for the war effort and
the entire plant was removed. A drag line operated on Glacler Creek during
the same period, but nothing is known about it. Lower Caribou and parts of
upper Moose Creek hold some potential for large-scale production. An un-
published report written in 1925 for the Carrington Company inferred from
trench sampling that 40 million cubic yards of gravel averaging $1.80/yard
(at $35/ounce) is present on the Lee Bench of Caribou Creek. Severa)l tons
of very high grade sulfide concentrates containing Pb, Ag, Zn, and Au are
recovered from each of the present sluicing operations and may be shipped
to smelters in the future.

This study concludes that small! operators will continue to produce several
hundred cubic yards dally from their individual sluicing plants for many years.

Lode Mininag

Base- and Precious-Metal Vein Deposits

Kantishna has a potential for future primary silver production, The lead-
silver lodes mined during the 1920s was on a smal!l scale compared to modern
hardrock underground operations. The ores had to be ''high-graded'' to offset
excessive shipping costs. The average silver grade of all deposits mined was
157 oz/ton. Quigley Hill, the heart of the silver mineralization, shows
similarities to the mineral deposits of the Coeur d'Alene district in ldaho,
currently America's largest primary silver producer (V. Fryklund, 1964).
Probably any single mineral vein doe not contain more than a few thousand
tons of ore. A successful venture would have to string together a number of

known mineral veins, proving continuity and economic grade, while finding new
veins,
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A modern operation would be risky and costly, with the possibility
of exhausting reserves quickly. The ores have flotation probiems (Conwell,
1974) and a sophistocated milling process would have to be engineered.
This type of mining is not popular with larger mining companies, who prefer
to mine larger, lower grade deposits.

Even so, with the constraints described above, there is stil) a real
potential for future production of these ores, particularly on a small scale.
Moneta Porcupine Mining Company has successfully accumulated most of the lode
claims in the Quigley RBill area, thus eliminating the legal land problems that
face other mining districts during predevelopmental exploration. Included in
this claim block are 37 patented lode claims. An operator s currently in-
terested in leasing the Gold Dollar deposit from Moneta Porcupine. Average
ore grade of several of the known veins may be high, even at depth, and
continuity of ore shoots is a geological possibility. Economic extraction
would require a mill site (already there), facilities for 30-60 mining per-
sonnel, and a transportation corridor, either through the air or along a
winter haul road. |t is doubtful that existing agencies would allow con-
tinuous heavy commercial traffic along the present National Park road system.

Gold-Quartz Mining

Kantishna's largest lode producer mined thts type of mineralization and
closed down during World War 1l1. {t never reopened becauvse of increased
labor and machinery costs and the controlled price of gold.

The remarkable comeback of gold may renew interest in this type of mining
in Kantishna, as It has done in the Fairbanks district (Bartholemew lode, Ester
Dome activities 1975-76). it may never occur on a large scale but could operate
on previous levels (about 7000 tons ore milled annually). There remains
blocked ore in the Banjo lode and the similar Pennsylvania-Keystone vein system
is virtually unexplored. The old Banjo-Red Top mill still exists and could be
made operable. Much of the gold would be recovered on an amalgam table; a ship-
ment of sulfide concentrates to a smelter would be required anmnuatly. A crew
of eight operated the milt and underground workings of the Banjo lode system.

Ant imony

The future production of this metal will probably continue as smalt,
sporadic shipments of ore. Antimony production in Alaska is invariably cyclic
and fluctuates with rise and fall of demand, particularly in times of war.

The price is dependent on how much of the metal is released by the world's
major supplier, the People's Republic of China.

The three productive deposits-~-at Stampede, Slate Creek, and Last Chance
Creek-~-still have economic reserves of ore. The chances of finding additional
economic vein systems are good; new deposits could be developed when the price
is right.

Tungsten
Tungsten mineralization similar to that Found in the Fairbanks district

(Hill, 1933) is present in several of the known Kantishna arsenopyrite-goid-
scheelite-quartz veins. Up to 0.5 percent scheelite (Cawoh) was present in



the ore of the Banjo lode (Red Top Mining Company) but it was never re-
covered (E.R. Pilgrim and B. Thomas assay reports). Tungsten, like antimoay,
is a strategic metal that is in demand during times of war. The Fairbanks
district has been repeatedly mined for tungsten during World Wars { and I
and the Korean War. At the present, there is no interest in this commodity
in the Kantishna, but it could become interesting in the future.

Massive Sulfide Deposit, Totatlanika Schist

Geologic mapping, geochemical anomalies, and polished-section work suggest
that the metavolcanics of the Totatlanika Schist hold a '"massive sulfide"
base-metal ore potential.

This potential is inferred in the table 6 mineral listings, prospects 71-
73. The Totatlanika Schist to the east has become a focus of hard minerals
exploration and it is likely that this same potential holds for these same
rocks in the Kantishna Hills.

Coal

A very low probability exists for discovery of economic seams of coal in
the poorly exposed Tertiary rocks of the Kantishna Hills, although small amounts
of coal from known seams have been used locally in the past.

CONCLUS IONS

The Kantfishna Hills a D-2 land withdrawal and slated for possible
inclusion into Mount McKinley National Park. |If this occurs, mining will
probably cease to exist in the Kantishna. Issues including: 1) hunting pres-
sures on animals using McKinley Park, 2) alleged mining abuses of the tand,

3) Kantishna's role in the '"McKinley Ecosystem,'' and 4) undesired use of com-
mercial traffic on the Park road have been used to support this D-2 annexatlion
into the Park. Many of the issues are obviously regulatory problems; others
involve more fundamental philosphical differences between single and multiple
uses of land. The authors firmly believe that more information from different
fields of study should be gathered before any final declision is made. Regard-
less of the outcome, Kantishna's role as an historic metal producer, its current
mining activity, and indications of future mineral potential are all factors
that must be considered in the forthcoming D-2 land decisions in Washington,

DC.
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Gossanized, pyritic meca-volcanics of felsic composition
with some preenstone as above,
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Figure 2. Stratigraphic section, Chitsia Mountain area.
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Table 3. Production of antimony ores concentrates, Stampede mine
1

Year Ore + Concentrates (ton) Antimony (%) Antimony (lb.)
Pre-1937 150.0 - - - .-
1837 873.67 55.01 962,000
1938 426.73 52.00 44k 000
1939 211.51 49.68 210,000
1940 293.83 52.16 306,000
1941 582.90 53,47 624,000
1942 80.0 52.0 83,200
1943 120.0 52.0, 124,400
1944 78.5 50.0 78,500
1945 40.0 56.0, 46,600
1946 50.0 56.0 44,800
1947 26.0 56.02 29,120
1948 68.5 56. 02 69,720
1949 74.0 56.0° 82,880
1951 121.0 56, 02 135,520
1956 120.0 56.02 134,400
1957 63.5 56.02 71,120
1964 40.0 56.02 b6, 600
1965 40.0 56. 0% ‘46,600
1969 23.0 56.02 29,760
1970 121.35 56.02 126,209
Total 3,594.5 3,695,429

‘Does not include estimated 150 tons of high-grade ore mined prior to 1837.
2Estimated by E.R. Pilgrim.

Sources: White, 1942; E.R. Pilgrim, pers. comm.

Production of antimony from southern part, Kantishna mineral belt3

Area Ore (ton) Antimony (1b.) Duration of Mining
Slate Creek 625 800,000 1916, 1942-49, 1970-71
Last Chance 71.5 74,360 1905, 1968-70, 1973-74
Eureka Creek = 50 Unknown ~ 1915

3Most of these figures are approximate and taken from unpublished information;
they are conservative.

Sources: Mining and €ngineering Journal (1915), v. 99, no. 24; Joesting, 1942,

1943; Mertie, 1951; P. Reese, pers. comm.; and A. Taylor, pers. comm.
4
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TABLE 4. Prelinirary lisling of mineral occurrarces in the Ksntistna Hills {(ke,cd to plaze 2)

Frospect or
sul fide occurrence

Strucfure, conlogic
descripeinn

Hineralogy

fercinant remarks

number Hame{s} Production

! “Antimony Mine,” At lcast 625 tens of
Slala Creck ors wilh  35% Sb
Qepesit coatent
ivelts, 15933;
Czzps, 1315)

3 o None recordud
IJBAST 2053)

3 * Hone recorded
{75757 30L0)

L} Bonnel) prospect Hone recarded

{Saunders, 1962},
Heverswesl pros-
pect {Hells, 1933).

~Ng name

Fissure vain trend. N. 509 E.,

has 82 sE. 2ip, 1 20 feet
thick, at least «50 fect
{t3ped) of mincial zed
strike longthy neuily
serecilized schist coaniry
rock {Capps, 1916; wWeils,
1533). (This study 1575).

frwwere woeln H, 797 E.
veriical wiong fratuie,

50 foob OT sarface zsposura
chlarite-qQuariz=nu covite
schist country roc. [pln).

n. 307 €., 26° mw. gia,
gossinly barren Fisure
Quart: vain, intru.2s
siliceous quartz moscovile
schist.

Complexly faulted ceia
trending E-W to H. 70°
E., 509-70° S£. sy.tem
intruding quastz p.re
ghyry body near its
contact with ¢oungiy
rock quartz smwscovire
schist,

HMassive stibnite gquartz veln,
minar pyrite, Soulsngerige-

Carvanlite-arsenopyrite.

Weatnerea stitnite-gquartz,
extensive [H.oniLic stain.

Limanitic quariz + minor
pyrite.

Juartz-carbonate-galena-
tetrahedrite-stibnite-
sphalerite, minor chal-
copyrite, boulangerite
Jamsonile-K-spar.

This deposit has been only
miniually developed; has ore
reraining in wein, abour 150
fect of underyround workings
are cavzd. Attempied cpen
cut has LapSred dungerous
dig=slip schist blogk in

cut nall, Large gossan zone
along hillside parailel o
strike of wvein. Very gqood
potential For future pro-
dugl hor,

Crobl V2= py 4o by 3-loot
Pil @apdsvs wein, no peb-
lisnad informatica.

Smal) pit; prospectors ao-
parentty didn't Find mugh.

Three adils have been
driven into 150 vertical
feet of veln esposurs, up
to d-Foor-thick massive
sulfige wein xaterial
esposed in upper adir; not
miped in early days beciuse
of low silver vatues. Ras
excellent possibilities for
mill concentrate materials,
Enlire quartz porphyry is
disseminated with sulfides.
Small jamsonite-pyrite vein
150 yards up stream from
cabin in quarzz porphyry
along creek cut.
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Prospect or
auifide oeourrence
nonoer

Nara{s)

Production

TABLE 4 {cont.)

Structure, geologic
Quscrisiion

sineralcyy

Partinent remarks

5

Arizona No, 2

Esgles Nest

{75857 2047)

£ldorado Ho.

Alpha mine

T75A3T 3025)

3

Hona

Honea

Hone recarded

Nanu

10 tons, high grade
silver ore {see
table 1}

None

Bossan zonc, gencral N 50% (o
20° £. trend.

N.O3G° Y.-erandifg vein with
357 mE. dim., ¥4I ot 20

foot thick, 75 feo: of

&iriae lengzh cxpe . 2¢ 20 Sur-
Fallr. InZv_des ousiiwvites

quartsose schis=t (jLh).

E-u-crending 30%-60° SE.
poorty exposed veis 1-3
feel thick, infrul s
Quartruse schiat {0r]

9. 75% £, vertical vein 246
feet thick intrude. in

pura suscovite mar:le;
traceable for 150 ‘eet of
strike fength,

K. 7¢° E.7 dip vein 1-10
thich; 300 feet of exposed
strike longth Inrnudes
tan~weathering mici-quartzaose
schist (pChj.

H. 55% E.~trending 0% SE.
I-foot vein intrudes plh.

Massive quartz-stibnite
vein: atodt 3 feet of
matsive wi.hoa e on
“ranging wall" of vein,

Stibpite~quarcr vein.

Sricnite-carbonate-
stibconite, with
eubedral quartz crystal
cavities.

Galena, jamsonite, sLibnife-
sphaferite-siderifa-pyrice-
arsenopyrite minor tetrahed-
rite, boulangerite.

Quartz-pyrite-limenite.

Unknown potential

Thickrnass of sulfldes and
exposed veEIRS are very
encouraging. Yirtually
uncaplorad; may LHe the
sOSE o promising dntinciy
crospect in the Kantishra
Hills.

Srall prospect pit, 3 ty

10 oy & faer, largely cavud,
apledrs Lo be a small show-
ing.

Virtually unexplored vein,
urknown potential.

Ten tons of are nined in
1920s, averaged 300 oz.
Agfton. Large gossan

several thousand feut long
trends St from Alpha. Should
be theroughly explored.
Siderite content in Qre may
be geoshysizally detecrable.

Small pit, 4oCs nol appear
encouraging.
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Prospect or
auliice OoCurfante

TaBLE 4 (cont.)

Sircature, yeologic

number Noama{s) Productlion doscrigticon Mireralogy Poersicort renarks
1 Nane N. ?Oo E.-treading, 1g% se.- Pyrite-sphalerite + cuhedral Unusus! coourrence or
(75857 2003) dipping 'wvein' of uartz- quartZ cavities, minor mar- 'serataboung'’ velin in
sulfides parallel 'o car- casite. carbonate rock. Com-
conate bedrcch (pCu). pletely unexplored, Very
similar in farn o sulfide
occurrence B {Eldorado
claim) .
12 Kone N, 357 . wein wic. 80° SE. Quortz-siderite-pyrite and Seem small but arce e<-
{7545T 2002) dip, & inere, to 2 feet minor 1o trace galena. cellent enamples of
thick, trtrudes gray guarkzige Kant ishna veins, Well ex~
{pCh] and ailiceous phyllite posed. Rock types wvery
{ptph}. simidar 10 thowe ZCh units
foura 2i 3tompode.

i3 Lucky Strike Hone recorded M. SDO £.-crunding vein with Major quartz, galenz, and Open cuts and cawved adit
8,2 SE. dip, about 6 feer sphalerite, minor siderite, exposed 125 feel of sirike
thick;aboul I30' o sirike tetrahedrice, free golid. length of vein; assays shiw
fength exposed on the sur— 0.06 oz./ton An, 6.4 or.fion
face; Intvudes pCph. Ay, may have produced ore in

the 1920s. Yould be odeal
Jocotion 1o vaplore Quigley
Rill wndergroound.
1% CAST 2950 0 tons in 1915 Caved guartz-sul fide vein Guartz-stibnite wein, sLib- Caved 3zit ond considerable
{Engin. Hinlng 1.} apparently 3-6 fee: Lhick, nite forming deatritic inter-  ouwp of oxidized ore. Fro-
gronlhs INLG quartz gange. duced ore during the early
days; unhnosn potential.

15 White Hawk None recorded KE-trending wvein X feet Quartse-sidverive- Unknuwn grade and poorly &x-
thick, 00 feat of traced tecrahudrite, posed in 1975. b1 is cne oOf
strike length {pCi}. the larger veins in the lode

system, L{aved wOrhings.

1% Galena 100 tons high-grade M. 450 E.-teendine, 5% SE.~ Galena-arsenopyfite-pyrite High-grode ore mined in gawg

Ag qre.

dipping vein 5-9 laet thick,
intrudes {pCph)}. Francis,
Litele Mead may bu catension
of Lucky Strike.

sphalerite teirahedrite-
siderite-guartz, minor chal-
capyrite.

very good chance of finding
addizipnal tonnage under-
ground. lower grade ore lelt
in dunp. Laved undergroend
workings.



MProspect or

sulrige coourrence

aunber

TABLE + {cont.)

$tructure, -.colugic
descrip:ion

Hineralogy

Pertinent remarks

17

20

LE -

21

22

Rame [s) Production
Kartha @ 4 tons high-ycrade Ag
ore.
Red Top 182 tons high-grade
Ag ore.
FSAST §998 Hone recorded.

a. Polly Wonder U-15 tons
B. Lizzle Haud

c. Francis
None known.

Sllvar Pick

titele Banie
grade Ag are.

high grade Ag ore.

715 tons of high-

M. 152 wetrendin-, 60° E.-dip-
ping vein 5+9 feot thick, in-
trudes pCpb.

H. 78° £ vertic.l vein 8-9
feet thick, cros:cutring
fracture syston ‘ocalizes
high-grade shoot ..

totrudes plph,

a. m 500 €., 65 se

b, n. W2% £, 70% sE

c. N. 759 €. ver ical
V=11 feet thick, $50 feet
of combined s rike length.

Two veins. #. 887 €., 63% nu.

and t. B5% SE., 1.7° SE., 1200-
QD feet of traceable strike

length.

#. 58° £.-trending vein, with
steep SE. dip. &0 feet of
traceable strike length, wp to
27 feer thick

Galena-arsencpyrite~
tetrahedrite-sphalerite-
siderite, minor Quartz.

Galera-sphalerite-arsana-
pyrite-siderite-tetrahedrite-
puiybasite~pyrargyrite-
pyrite.

Quartz-siderite, minor
pyriLe.

Galena-spkalerite-arsenc-
pyrite-sidecita-tarrahed-
cite-polybasite, mingr ghal-
COpPYrite quartz.

Galena~sphalterite-arsenc-
pyrite-tetrahedrire-siderite
guartz pods, alse scorodite-
Quartz wvein material.

Galena-sphalorite-abundant
siderite tetrahedrite~goly-
basite-arsenopyrice
pharoecosiderite, quariz-
azurite=malachite.

Likely an extension of the
Little Annie wein system.
Caved workings.

Well known far very high
grade are, 182 tons averaged
237 oz, Aglton and 1) oz,
gald/ien. CLaved workings
(fFig. 3).

Prospect pit, N by b ooy
4 feet, caved; "hungry
looking. "

Has possibilities, along
with 16, 17, 1B, ang 2!-26,
Gof being part of same vein
Sysiom,

Serapnim {i%61) did a lot of
work on this vein. Was im-
pressed with potential tan-
nage but discouraged by
general fach of high-grade
are pochels. Hecds more work
{undergrowndy .

Ore mined was a very thichk
tense of massive sulfides at
intersection of ME.
fractures. Undouktedly part
of Gold Dallar-Gold fagle
vein system {fig. 4).
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Prospact ur
wiFice cecurrence
numtar

kame (s}

Produstion

TABLY & (cont.)

Structure, geologic
deseristinn

Hingralooy

Pertinent remarks

37

3%a

38>

Lo

i1

42

75AST 1955

Eureha claim

{75437 1960)

{75AST 1939)

Weiler prospect

75AST 1964

a. 75AST 2960
b. 2964

75A5T 1574

Nong recoerded.

Hone recorded,

Hone recerdad.

Nene recarded.

Hot known .

Hone recordad.

None racorded.

None recorvded,

n. 10° W.-trending stespiy
dipping vein 2 fect rhick
intrudes felsic phyllite
{pCph)

#. 10° E_-irend nn (dip
unknown) vein 3 10 feet
thick.

N-5 vertical zore 3-8 feer
thick (pCph).

n. 4g° E.-teending, 60%-

70% sW.-dipping vein 1-3
feet thick, 50 feet trace-
able strike length: intrudes
pla

§. 50° E.~trending, 300 Ww.-
dipping zonus |-k teer thick,
intrudes pCm.

a. N. 3(!‘:I W. vervical vein,
b. Veins intrude. chloritic
feisic schists.

. 20°-40° Y.~tr nding
vertical veln § feet
thick.

Fyrite-galena-quartz-anglasite
carbonate, miner sphalerite
and wxidized produces

Feparted gulena-zhalcupyrile-
tetronedrite-aslactice
azurite.

Pyrite-quariz, @minor
arsenopyrite.

Pyrite-quartz.

Galuna-tetrahedrile-
aolybasite~quartz, minor
sphalerite.

Pyrite quartz.

“a., Arsenopycite-pyrite

quartz.
b. Arsencpyrite-quartiz.

Arsenopyrite-pyrite-quartz.

small showing; goad $iltvec
3559Y5.

Dig ned wisit this 2laim.
reported to have con-
sideracle capaer.

Three rrenches exposc
large vein systen over
abour 150 feet. Appears
only weakly mingralized.

Silicified=pyritizued zone
may Ot e wiraighifor-
ward yvein., Aspears weaaly
mineral ized.

Very high grade are shootl
appears limited in extent,
deserves additional_ex-
ptoration. Assays Joz.
Aufron.

Very similar 1o 39%, appears

wezakly mineralized.

Litzle kncwn obout mineral-
ization.

Small prospect pit discloses
only weak mineralizaticn,



“paJopdxa ag pinoys

-buot1s 10U §) 2dEIUNS

341 U0 UO)1EZ}|BJBVIW fuolld
-eisado Bulonpoid-plob 2poab
-1y a2bae| J0y Je13usloy
2UCZ JBDYS UlIA Ziisenb abuaey
Yitm pa19A0D st 38pry 2ur1ul

‘paAed aue

S{aUUN] "MIOM IJJ0W SIUBIIBM
turan Bulaesqg-apryns 3o
1921 [©D213J3A Q07 YliM uoll
~PZ!|CIDUIW DAISUDIXD PISOYD
~S1p 57-9051 UIALZP S BUUNY

s1tpe paaed jo Buruado

-3J4 B SIAIISID tsau02 EESIthY
ur 1334 M3y & y03 Apjeidle|
1431 135440 st 1eyl

u1aA paziledautw A|aAtsull
-X2 3O s$2ansod¥2 Jud||3dx3

TJIPZOD Y11 poyduasl uadg
sey ‘Suryriue 9as 01 panred
001 3179dS04g "SanieA JBA|LS
BuoJs1s pamoys sAesse sa((Je]

*NJOM 2U0W SIAUDISIP
f10adsoud Buisiwougd “p3q(tw
sem 240 3wo§ -sAep 121(Iie’
u: shesse pjob ybiy Aisp

*Ziienb
~211p0J03s (L}331[22Yy0s
-9114Ad-2311Adouasry

aeds-y
-31t1uoswel.a1119 | eyds
eua|eb-21)1Ad-2113Adouasay

‘euaieb Joutw ‘zisenb.311sAd
211426up|nog-331sAdouasty

*311pOIOIS 4
z11enb pue 91124douasay

‘yidap yim
a114a(eyds-euateb Buismaaduy
21ta3|eyds + euaieb Joutw
¢zisenb-331Ad-231 1 2Adouasay

‘Y162 ox1a3s pasod

-X3 1333 0001-06L ‘MS 459
sdrg “MD1ul 1905 Qf-h wsAs
u1aa Buipussl-‘p 00¢-oo~ °N

*ydyd 3o 31111Ayd sapnijul
tyi1bua| ay111s pazi|esauiw

40 1024 00l+ ‘Y2143

199) 0] 03 dY UIBA {BD1110A
Araeau duipusrl--3 0$8-,08 "N

rydayd sapraiuy fpasod

-x3 yibud| 241J1s JO 123}
0S1 “MI14E 133 h-[ uraa
[eos1san burrusal--3 Q0L N

*(udad) 811 Aud
o11se|qoshuisod A1dulisip
Ul UIaA pacodxd Alaocy

*Aj|esaley

342 palpney uiap cwid

s1nd ‘yibungp 31118 jo 193y
+09Z 421yl 123 g buiddip
-TAN NE Gutyuaai--3 o8S N

*paploODas SUON

“uMouy 10N

“umouy 10N

‘uMouy JON

“pioB jo ‘z0 jo
Su3l [eaanas pap{ath
pal|lw suol 7

1116ouoyay

1 aSp1y wua(y 84

uusaty Nd

uotsuay 94
wieyd

(l)sesuenay Gy

=r
-T

syJewss 1ulurliy

Kbo(eisuiy

uotIciao5ap
51601026 ‘ainianaig

(*3u03) 4 378YL

u011onpOLd

{s)3wenN J3gwnu
35U343NI20 LN
40 3133dsolyg

5

- ‘35 -



‘Aanins |ed|sAydoab-edjuaya
-056 pR|1213p 35942353
reorleriesauny apesboro]

“evajeb Joury

~y1buay

AYY 23S CAONUTIYOISIP SO 123y
QO0GZ ) pIdey) NIyl 133y
Gl-h PU0r PANJIT{|IS (umOouyun

30 Y1503 IN1JTIS AA8sIsdu As2a ‘211ugris-213enb_311Ky drp) 6 1puaa1--3 Omm-Omm *N *pPIpPIVIII JUON esigl LSYSZ %S
“PIARD AOU S| ZI6| Ul “eua|eb
uIA1Jp 11pe pasOdxd A|loog Joviw *Zisend-31(IAdouasay *115083p uiaa pasodxd AjJoog "pIPJOD2L JUON (1261 15v5¢) £s
*buo| 199 oy 11pe
| (RuUS *¥I0J AIIUNOD ylim *1223) Q9| Jo3
P3Ip|oOy S2PLJ|NS JO spemg 21qe09rJ] “§201 1s1uIs JUOILS
UliM §IU2I2NIJA IPLLnS *311)3uSew Y2325 S11J0IYD Ul %214)
d1ydaoweidcasd B Ajluaseddy +311J3|yds ‘2111dhadjey) 123; Q)-f Pueq T11z31JENY “poapIOO3) FUON 153dsaoid pAo|T 5
*Buibesnolud
punos 10U op suoi{i1diidsIp
JD114R3 TpAAISIA
10U Uol1EI0( 31PW!XxQeJddy *z1a0nb-311UqQ1 g "1150823p UIap *PIPIOIIL JUON Ipo| swoy e|s
*udd sIpnaiul
*a%ejuns LBrJ2lel I|GEITEI] O 123}
U0 pazi|RI2uly A|Yedm “u(els 21iruowt| 001 ‘ulaA jo A1y Burpussl
St1 23U931033Q pILo|dxaun AAISUIINT Z21send.dYr1aky -7 p0%-,07 "N pasodxn Ajaong P3pI0OI3I JUDN {1981) 1svsl 15
TUO(1IAFQIC | NYDVIY
2J01N1 J(E25.] |PwS UCy
(211U310¢ 1y [33%] “Iubes T100; PSS §0 AduTy
durw uQ AI0 JO SUCY -3-09 *p|ob 2405 <314I€] ~S1p 2y.21S Joy radey Tyl
SPU JOTEIINIDUDI [ IPES *z11enb.ayyAC-0) 1uoswel 1273 9oz wina Suiddip-cax *$330J47U2DU0D < 3IpC| noglie) a0
T(5/61) Aepcl 2ayin2 BLruN 27110803/da2 U TS o0% ‘Onipuari--3 oou10m. N apes5-ubly svor gy Spo| 3IDURY] 1507 0s
“paio|dxaun {233e4uns 3yl Uo *y3yd Surpnilur
,Butoo] Asbuny,, "uiSA +z31enb-3314Ad  UISA Y21Y1-700j.7 UD prInsEIM
pozi (e autiu A()eIM ||ews .21133502(n0Q-31(15p15 d1p ou 6 1puUsII-"] OMJ-OmN N *pIPI0IJI JUON 61-8102 1SYSL <}
SYJEC3J 14DUl 1Dy Xbojeseury voridiiczsap L0119NPOJy {s)2uwen FET

-36_

23y un3c0 A
JO 122375202¢

216¢ 1cad ‘odunidnalg

(71002) 4 319v),



‘Buy|dwes pue

UO(IPUIWBXD ISA|I SIAIIS
-3Q "$3151y3$ IU0ISU33sB Ul
spueq IPLSINS PITPUIWISSA]

(ews aue
sbuiMoys 93ejung "paio|dxd
-un A1313{dwod 123d501d MaN

"paso|dxa Ay|ed1wWayo0ab ag

pLnoys fuessob jo 123, QoL

~00§2 jo uopledduy ‘os

$1 71881 1A dn o s3uL) siyg

*$S3pPIJ (NS UOJ!I SUIEIVOD
uessob 1ol | 3A(SU3IX]

"u13A pasod
-x3 A[s004 "123¢scld s(i)
wos) PS110dar pyob a2y

ra%1118 Buoye

VO J1eZI (RIAUIW SNONUITUDD
~s)p seu A{iudoeddy “sue24
3321223 Ul SAN|PA JIA|!S
DOOS PANOYS AJipM J2A1S
qipim

UI3A 3Aa1$523dwr Sy 1rQ

W AIGuny,, syo0| 3 oquny

TpaIo(dx?

~UN “YJ0M FA0Y 5IAIIS

-3Qq -3v0z Jeays 3bup( vl

[P TR FAREFEIUTTRES FIEP - NSIE-L NYS
DAISSBW JO MOYS 3A1S3IICH|

*811JNZR-311YIP |PW
-2)11Adod ey2-31154g

“233enb
-31]49|eyds.eud| 26-2371uq 1S

‘g4 se Jwes

‘upssob
1o |- (L)d3urpeuea
1edsp(3§-213Enb.2114AY4

21114902 2ud 4+ eudeb
toutw '3113Ad-z120R)

rz3aenb-3xs4d
“311IPIYEIIIN-TII 2] (7

*3113Adouasye scurw
'Z1enboR11104 204D 14AY (|

"1V Qe ‘211iAd
Joviy “‘ziaend-23 (JAdoudsay

‘ugyiel|oj 01 |I||esed
‘ujaa @ 39 ) Jeadde 10U $I9p
's3tun y3d pue 639 vl
A2141 1931 9-q JUDZ Py |n§

*I{un
w)id 5pNUIUL UISA 100)-0M]

"4 5% Queg

"AY120°S1uds ©1 |9 |esed
-qns BL.o| 192) (SZ fapim
193; 9 1nogqe auoz wessab
pRej1a1g)s Gulpwall-aN

'pIsodxa Alus00d
‘ayoz P3.4101(1% ‘3 0% N

*3ueyans vo pasnd

X3 AfJood 143141 199, §

‘uraa tupddip--3g o8
"BurpLasT-t 9L-009 TR (2

“y3IY1 122y g

uras Fiend |ed(1)9a
Burrus1-73 65 "N (1

TA|PPLS Ul Ipim JAYy G
2002 PILjId11S |B3ITIAN
-Jeay Gurprasi-tj3 Omm-OQw "N

TP3pIVAI

*papIadAI

TpapJoday

“papiadl)

‘papIolaa

TPREIQIII

*pRpIoII

2uoN

SUON

AVON

auon

SUON

JvoN

quoy

2262 1SYSL

190E (SVSL

n88L L1SYSL

2881 Lsvsl

{L)arr Axamy

as1M J2A1S (2

wie|> doy
~2Bp1y 1]0quny (|

qstgl isvsl

Q9

(39

85

L5

SS

S3JeRRI VAU IaDg

Adojriauly

uo11d]J339p
2160{0a5 ‘asnidnaag

{"3ve3) » 318VL

U0 19Npll g

(5)2weN

23quny
3JUIINDBO BPIL NS
JO 31d2seCsd

37 -



- 85 -

Pruspect of
suifioe Gogurrence
aabe

Name {5}

Production

TABLE 4 {cont.)

Struciare, geologic
description

Fineralogy

Perrinent remzarks

62

o
L
o

o
o

75A5T 1514

2825

2832

1530

154)

Stampede mine

Rone

Kaone

Hone

Hone

Hone

1530
ares

recorded.

recorded.

recordad.

recorded.

recorded.

tons high-grade
+ concenirates.

NE.-trending vein swarm 25-30
feet thick intrudes aCh; at
least 350 feet of strike
length.

Dossertinaied wuifide
mincralizarion in gaubro
dike swarm (Tgab); traced
far 2,000 feut.

H. 30O £E.-trending, 20°

HNW.-dipping sulfide fash vein
<1 feot inick subga-allzl to
fuliation; & fect of caphsure.

Small |-foog-thick quartz
vein subparallel to
schistocity of graph schist.

Quartzil. veins with

quartz, abundanl lim.nite-
trending zone M. 35 E. and
dipping 45° SE. for 00 feet,

Large cross-cutling .ortheast-
trending veins contr.llied by
Stampede fault. Several
thousand feet of min ralized
strike length.

Hajor pyrite-qQuart2, minor
galzna.

Hinor chalcopyrite, malachite.

Hassive sCibnite, minal
Quarti.

Cisseminated chalcopyrite,
pyrite, minor malachite
sLain.

Pyrite-limonice.

rMajor stibnite-guartz,
minar pyrite-pyrrhotite-
sphalerite gold.

Low-grade mineralization,
previously unreported,
should be sampled in de-
tatl.

Lowmgrede mneralization

shruld be sarmplee for ex-
tent and grale. Suggests

primary sulfide source in
igneous rack.

Previausly unreported
anlieany cocurrence loohks
small, area couid be
exglored. Prominent depres-
sion 100 feet beyond ex~
posure.

Unreported copper bccur-
rence in ovein SWoof Stamp-
ede = small showing.
Cocrtains comper, zing,
silver.

Large silicificad 2ons ¢on-
tains antimony (E. Piigrim,
pers, comm). Deserves de-
tailed sampiing.

Stampede vein system still
hGlds ecenomic-grade ore.
BrEA project deibled undoer-
ground &ang interscciad 1k
high-grade shosts, which
have never bean daveloped.
Potential for mining ex-
tensive tonnage of lower
grade ore (3-153% $b).
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TABLE 4 {cont.)

Prospect or
Structure, genlogic

sulfide Jccurrence
R r14 Naire (5] Production descriptim Hinesralogy Pertinent remarks
a
28 Quarez lode 2 None recorded. N. 55 E.-trending, 55° SE.- Galena-limonite-quartz, Appears low grade, but

dipping camplex wvelin system
completely st th-ough Prhy,
Some veins are slightiy
mineralized,

Seuocus ofF Information: Capps, 1916, $919; Moffic, 1332; Saunders, 1964; Seraphim 196); Stewary,
studies DGGS, !376; X-ray diffraction studies, DGGS, N, Veach, 1975.

15922, Wells,

serves to examplify
mineralized nature of
targe areas of silicified
erhy {73-70). Rhyolite
parphyries in general.
Hay hoid larga low-grade
mineral potentlal.

1933; Field work and polished section
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Hurmaer

Sourse

ADGGS

ADIES,

Saunders, 1964
Marcison, 1964

ALGES,
ADSES,
ADGSS,

ADGGS,

Vells,

AUGGS,

HWells,

1975

1975

1975
1975
1975
1975

1933

1975

1933

TABLE 5 Compiled Assay Valuves for Mineral Occurrences in rhe Kantishna Hills

Copper
{%)

Ls
.616
tr

Ho
No
.DI8
.05
.05
.06

.0}
tr
tr

.57

R
.50

No

tead
L2

.06

.36
.18

assay
a55dy
19.3

20.3
10.¢

Zing
&

15.
34,

.036

ir

013

o ;-Nin

.02

Bl

ir

21.75
$.82
.05

0%

{See table 4a for descriptions}

Sitver Go d Ko lybdenws kntimonyl
oz/Lon oz/ an (%) (£4] Remarks
tr Lr tr 40.8 Grak samples from open cut
i re tr 25.%
tr tr tr 231.9
informat ion
information
le.2 or tr .60 Chips across 26 Inches of veln,
37.9 T tr 1.23 upper adit.
22.7 r tr 1.57
8.2 ot tr R
11.9 4 - - --- Chip sample
Pt} h - - --- Lhip samples
L4.56 Y - - - - -
information
.72 P tr 28.5 Chip sample across vein
.2 .ul te 46.5 Chip sample of high grade
.8 ir tr 14,1
£62.7 r 113 4.36 Grab samples in caved frenching
17.5 e tr V.22
20.% tr - - 9.3
3242 N - - .- . 10 tons averaged 200 ozfion
inforastion
43 e tr er Chip sample
infarmation
6.4 i - - - - - .- -



- £|7 -

Loppar Lead
My riber SQurce {%) (%)
ih ADGES, 1975 rr .27
[ Seraphim, 196} .08 16.97
16 Seraphim, 1961 .24 5.49
Bureau of Mines L .08
{1961)
17 Wolls, 1933 .- 22.0
13 wells, 1933 - 26.0
Seraphim, 196} .08 40.57
Bureau of Mines Rl 6.0
(1561)
14 Bureav of Hines 1.55
{1561}
3 Seraphim, 961 .08 3.73
21 Seraphim, 196} {a) i 1.04
kB 9.91
.24 3.3
22 ADGOS, 1975 a7 2.7
.18 1.86
Bureau of Hines 1.55 36.3
. .26 2.9
Secaphim, 1961 ir tr
23 Secaphim, 1961 .32 35.19
Bureau of Hines .90 .6
i y 11.0
ADGGS, 1975 .25 7.2
.25 5.48
e Seraphim, 196) N1 15,11
24 ADGGS. 1975 Lr .03

Zing

i

.0l

.05

Cont .y

Sitver Giold Mol ybdenum Antimony
o2/ton or/tin {3) {z) Remasks
.92 g T 184 51.% Grat sample of ore
4.838 Nl .- - - -
51.48 A3 - - - -~ Grab sample
69.51 RN - - 14.93 Grab sample
284,20 R - - - - - Grab sample
237.0 B - - ~ = - Average of 182 gons, ore
119.06 - - - - - - fed Top Dump
87.67 - - - .50 fed Yop Dump
52h.24 b - - 1.8% Channel, Litrls Haud
16,44 30 - - - .- Channel Sample
144,14 1N - - - - - 20 inch channei sample
133.92 N H - - - - - Lrab sample south extension
89.28 LB - - - - - i8 inch channel neay f[a)
19.0 i Lr Wb
18.9 Ok Ir .05 Grab sample
396.03 L2t - - 1.59 Grab sample
80.74 14 - - .70 Grab sample
.64 L H - - -- - Channe) 5.
159.58 20 - - - = Grab sample
140.87 ik - - .90 Grab sampte
62.09 Al - - Y Grab somplea
35.70 .ot tr .08 Grab sample
12.70 LB tr .06 Grab sample
731.04 W3 - - - - Channe! cur zample
.22 £ £r ir Grab samplae
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TAELE 5 (Conr.)

Coppec Lead Zing Siver Geld Holybdenum Ang bmony
Nutader Source {z) {&] {1) oz/ion oz/1on {%) (g} Remarks
40 ADCGS, 1975 .03 1.83 K1 13.7 2.99 .at .05 Chip sampie across veln
4l No assay infarmatio:
L4 No as3ay infarmation
43 ADGGS, 1975 .02 r .03 .02 te N .0 Gossanized ¢hips
Ly ADGGS, 1975 tr 2.2 W45 [P LYo tr 1.1 Gossan chips {a trench
tr &8 .52 -1 P tr .58 Cossan chips in treach
Bureau of Hines - = - - - - - - .25 AT - .o Grab sample
Saraphim, L1961 - - - . o= - - - 2.24 W24 - - - - - Lhannel across | foot vein
45 avis, 4922 - . - - - - - .90 - - - - - - Also considerable sphalerlte-
stibnite recognized
46 RDGGS, 1975 tr H Lth 1.36 .08 Lr LT Chips in vein
47 ARGGS, 1975 .05 7.20 .02 5.40 .Gl .ot 3.36 Grabs of weathered ore
Seraphim, 196) - - - - - - - - .16 .04 - - - - - Grab from dumps
L8 Seraphim, 1961 - - - - - - - - 2.4 .08 - - - - - Grab of weathered mineralizacion
ADLGS ty .73 .02 3.30 .03 .o .02 Chip samples from {nd{vidual
tr .24 .25 §.10 .02 tr J40 prospelt holes over severai hundred
tr .35 1 6.13 02 tr .09 feet of strike langth
.02 .78 .07 16.3 .28 £ i
1y ADGGS, 1975 .05 1.5 1.6 .37 or .01 t.2 Hilgh graded from float
50 ADGGS, 1975 i) Q3 or .03 .0l ir 36. 4 High grade cre
Y ADGGS, 1975 tr tr tr tr tr tr tr Chip sample pyrite rich
52 ADGGS, 1975 .16 .09 1.498 .97 .ot tr tr High graded
) No 2554y informatica
54 ADGGS, 1975 te 13 03 BT .01 te .23 Weathered chip sampie

35 No assay informacicn
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Waine Source
th ADGGS . 1975
57
58
59
(4] ADGGS, 1575
(] ARDGGS, 1875
A2 ADGGS, 1975
&3 ADGGS, 1975
&4 ADGGS, 1975
55 ADGGS, 1975
66 ADGES, 1975
oha
67 ADGGS, 1975
[
.9 ADGGS, 1975
70 ADLGS, 1975
by ADGGS, 1575

Ho

Ro

"Ho

Ho

Copper
(%}

o
ir

.30
. D4
.01
.02

Lot

tr

L0k

.0l
.ol

I
ic

Rill
02

A

Lr
Lr

.ol

tr
tr

Lead
{3)

.ol
.01

assay
assay

assay

r

LTH
.0l

.03
L 0é

.01
Lr

.03
.03

assay
tr
.10
.0b
.02

L
.06

Zinc

[£4)

ir
Lr

.20

ir

.08
.04

.02
.01

.01

.02
.08

ir
w

.03
-31
.15

.16

.52
L8

TABLE 5 (Cont.}

Silver Gold Holybdenum Antimony
oz/ton oz/ton (2) {%) Remarks
.23 .0l tr tr Chip samples from veins
.33 .22 tr tr
informati-n
informatinsn
information
34 .22 tr .02 Lhips
o | 44 tr tr Gossan sample
.05 43 43 .03 Chip sampte
.6 .01 £ .0l
.33 1r o U0 Kigh grade sample
tr .02 tr 1.15% Gossan
1.28 tr 4 tr Grab sample
.09 .0l r 47.5
.13 Al tr 5.3
05 .02 r 26.2
7 .21 ur 30.8
20 .Gb tr 4.5 trab of weathered gossan
.02 tr |43 .03
information
LOF .03 tr r
A7 NH tr tr
R+ tr tr 17
.02 tr ir i Grab samples of gossan rones
.o tr tr tr Geab sacples of gossan zones
.03 tr ke .01 Grab samples uf gossan zones
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TABLE 6

ATOMIC ABSORBTIOR SPICTROPHOTOMETRIC

ANALYSES GF STREsaM SEDIMEKTS

AND GOSSAN ZONES, KANTISHNA HILLS

(ppe) {ppm) (ppm} {ppm} (ppm} {rrm} {ppn) Sample
MAPH FIELD # Cu Pb Zn Ag Au Mo 5b Type
15 75ist 1785 34 24 125 1.10 0.03 ND D Sed.
16 754st 1770 30 25 114 ND D 2 ND Sed.
17 75Ast 1772 17 8 80 D.20 0.05 D WD Sed.
18 75ast 1771 33 20 ) 136 _M;.zo ‘ 0.07 - 1 ND Sed.
19 75Ast 2809 24 12 252 W D ND XD Sed.
20 §75Ast 1416 34 26 131 0.30 0,05 3 Jm) Sed.,
21 754st 1405 31 26 82 WD D 1 10 Sed.
22 { 75Ast 1773 40 20 - 100 ) 0.30 0.07 NT 9 Sed,
; _
23 754st 2753 36 2 222 0,20 ND ND ND Sed.
24 75Ast 2732 36 30 138 ND ND 1 ND Sed.
25 754st 2731 24 20 96 D 0,04 N0 ND Sed.
26 754st 2730 32 26 116 ND XD D ¥ . Sed,
27 7SAst 2735 34 2 72 o ND ND D Sed,
17064 ,
28 75&51:(270'11 34 22 212 D KD WD Sed.
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TAELE 6

ATOMIC ABSORBTION SPECTRQPHOTOMETRIC

ANALYSES OF STUREAM SEDIMENTS
AND GOSSAN ZCGNES. KANTISHNA HILLS

(ppm) {ppm) {ppm) (ppm) (ppm) (rpm) {ppm) Sample

MAP FIELD # Cu Pb Zn Ag Au Mo 5b # Type
54

55

56 75Ast 1661 32 24 124 0.20 ND 2 8 Sed.

57 754ast 1739 37 24 422 ND D 1 i) Sed.

S8 75Ast 1746 54 34 414 0.40 N 4 4 Sed.

T _ .
59 | 75ast 1660 24 17 1067 ND D 1 ND Sed.
{

50 75Ast 1696 35 23 103 0.20 N ND 15 Sed.

61 75Ast 2704 36 24 122 ND ND 2 18 Sed.

52 75Ast 1678 35 2 103 0. 20 ND D 15 Sed,

63 7548t 2701 30 30 110 N ND 2. ND Sed,

Bl 75ABt 2698 40 32 156 D .04 ¥D 12 Sed.

65 75Ast 2699 40 26 128 3is] D 2 28 Sed.

H

86 75Ast 1404 34 28 124 ) ND 2 ND Sed.

67 75Ast 1397 28 20 266 0,20 0,04 1 ND Sed.

v s ] g ey . p———— f

Ty , RlCERois
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ANALYSES OF STREAM SEDIMENTS

TASLE &
ATOMIC ABSORBTION SPECTROPHOTCHETRIC

AND GOSSAN ZONES, KANTISHNA HILLS

(ppm} {ppm) (ppm) (ppm) (ppm} {rrm) (ppm) Sample

MAPY FIELD # Cu Pb Zn Ag Au Mo sb Type
68 75Ast 1399 27 24 131 18.2 ND 1 40 Sed.
69 75Ast 1398 27 16 119 0.20 0.03 3 D Sed.
70 75Ast 1395 26 30 193 0.10 0.01 1 1 Sed.
71 75Ast 1394 29 17 120 0,10 .05 3 D Sed,
72 Lisast 1392 29 21 170 D ND XD ND Sed.

{

! .
73 [75Ast 1393 a8 21 334 .10 .0l 1 3 Sed .
74 [ 7545t 1305 84 44 203 .20 ND 5 ND Sed,

i - h R e N E
75 ! 75Ast 1306 39 22 177 ND ¥D 3 ) Sed.

: - USSR IS PN —
76 ! 75458 1307 34 25 115 0.20 04 4 3 Sed.

i
77 { 7548t 1309 29 21 244 0,30 ND 5 ND Sed.
78 | 7sAst 1308 37 24 188 0.20 ND ND ND Sed.
79 75Ast 1304 33 22 130 ND ND 2 3 . Sed.
80 75Ast 1303 25 21 117 D.20 ND ND ND Sed.

- HS .
81 75Ast 1292 26 20 1 ! 0,10 D 1 2 Sed.
: [ — e
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ANALYSES OF STREAM SEDIMENTS
AND GOSSAN ZOWES, KANTISHNA HILLS

TARLE 6
ATOMIC ABSOREBTICN SPECTROPUOTOMIIRIC

(ppm) {ppm) {ppm) (ppm) {ppm) (rpo) (ppm) | Sample

MAPH FIELD # Cu Pb Zn Ag Au Mo Sb Type
94 7548t 1425 36 18 177 1.20 .03 8 huit] Sed.
97 75Ast 1423 43 i3 125 .30_*‘"“ | KD 2 ND Sed .
98 ?SA;t-1422 —_ 26 83 .30 ND 1 ND Sed.
59 75ast 1421 32 24 111 ND ND 2 ND Sed .
190 75Ast 1278a 21 30 56 0.50 WD 27 %U Sed.
101 !75&;: 1279 19 19 101 0.30 ND 1 XD Sed.

: N
102 }75Ast 1279 24 26 Y4 0.80 ND 2 ND Sed.

L - — N - v e e
103 §75Ast 1280 21 21 130 ND ND 3 i Sed.

; U R
104 §7SAst 1280a 19 15 82 ND ND 2 ND Sed,
105 75Ast 1277 23 13 60 ND ND 20 2 Sed.

t

. 108 75Ast 1275 28 15 118 0.30 ND 3 ND Sed . |
N 107 75Ast 1274 34 22 140 0,60 ND 1 D . Sed. }

108 75A8t 1273 24 17 100 0.20 RD 3 WD Sed,
103 7SAst 1272 23 J 21 105 0,10 ND 3 ND Sed.
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ATCHIC ACSORBTION SPECTROVEUTOMETRLC
ANALYSLES OF SUREAM SEDIMNENTS

AND COSSAN ZONES, KANTISIINA HILLS

P s

(pom) | (ppm) (ppm) (ppr) (ppm) (rpn) (ppm) Sacple

Mapi FILCLD § Cu Pb in Ag Au Mo 5b Type
201 7548t 1226 24 14 89 0.20 ND 2 ND Sed.
202 7sast 1227 23 12 95 0,20 ND 2 ND Sed,
203 75ast 1222 28 16 132 1.20 ND 2 ND Sed.
204 75Ast 1225 20 27 110 0.60 ND 4 ND Sed.
205 75Ast 1224 25 15 88 0. 60 ND 4 ND Sed.

|
206 §75As: 1223 25 16 118 D ND 2 ND Sed.

{- il ey
206a | 754st 1230 19 14 43 XD .03 28 ND Sed,

: - S S
207 ' 7548t 1229 23 21 110 ND D 3 ND Sed.
208 | 7sast 1232 34 20 124 0.60 N 2 ND Sed.
209 | 7588t 1233 20 16 102 0.40 ) 2 ND Sed.

i

i
210 75Ast 1234 42 26 120 0.40 ND 4 ND Sed.
211 75ast 1615 48 44 160 0.80 .04 ND ND . Rock

1

212 7SAst 1612 13 8 23 B ND 59 ND Rock
213 75Ast 1609 30 ’ 20 136 0,20 ND 2 ND I Sed.
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TABLE 6

TOMIC ABSORBTION SPECTROPHOTOMEIRIC

ANALYSES OF STREM SEDIMENTS
ARD COSSAN ZONLE, KANTISUNA BILLS

{ppm) (ppm) {ppm) (ppm) (ppm) (rrr) (ppm) Sauwple

MAP# FIELD # Cu Pb Zn Ag Au Mo Sb Type
214 75Ast 8 47 24 35 8.20 D 14 23 Rock
215 7548t 15 17 17 50 0.20 i) 38 ND Rock
216 7548t 1597 10 19 38 ND .02 68 ND Rock
217 | 75ast 1598 18 17 80 0.20 i 1 s Rock
218 75Ast 1357 52 16 185 0.30 .04 47 2 Sed.

! , s
219 {7548t 1356 23 11 56 0.10 ND 16 ND Sed.
224 | 7548t 1355 164 29 225 0,40 ND J 3 ND Sed,
221 ! 75a8E 1354 36 18 146 D ND 2 D Sed.

} A b P s -— —— P
222 { 75Ast 1352 33 15 96 0.30 ND Ah 2 Sed.

i
225 754st 1353 31 11 77 ND WD 30 ¥D Sed.

l L
224 « 75Ast 1351 23 11 ‘75 ND ND a3 ND Sed.
225 754st 1350 20 11 .56 ND ND 1 ND Sed.
226 75Ast 2547 19 17 55 D .07 i) 20 Sed.
226a 75Ast 2545 50 88 ) 238 3.0 =30 3 5000 Sed.
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ATOHIC ABSQRETION

TALGLE b
SPECTROFLOTOMETRIC
ANALYSES OF EVREAM SEDIMENTS
AND GOSSAN ZONES, KANTISHNA HILLS

. (ppr2) (ppm} (ppm) (ppm) {(ppm} (rpr) (ppm) Sample
MAPS FICLD # Cu Pb Zn Ag Au Mo Sk Type
268 i 754st 1188 36 14 117 0.10 .01 1 2 Sed
269 754st 1189% 57 29 156 0.10 .01 2 D Sed,
270 75Ast 1186 23 17 62 ¥D .01 1 3 Sed.
271 754st 1185 48 38 164 0.40 .06 2 2 Sed .

¥
T
272 75Ast 1199 16 23 87 0.10 .05 D 3 Sed.
273 75Ast 1200 34 18 144 ND .08 D ND Sed.,
274 : 75ast 1201 22 17 78 ND KD 27 3 Sed,
i e AL At
275 { 753sr 1300 27 22 1138 ND ND ND id] Sed.
1
276 75Ast 12998 75 22 82 .10 ND 1 8D Sed.
277 7548t 12994 27 24 152 KD ND ND ND Sed.
278 75Ast 1298 30 23 213 .10 .02 1 MD Sed,
279 75a8t 11724 12 14 42 M .01 ND ND . Sed.
280 75Ast 1172 25 24 86 ND .03 3] 2 Sed,
e
281 75Ast 1173 22 28 144 .20 L 06 ND ND Sed.

[ i e s
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ATOMIC ABSORNTIO; SPECTROPHOTOMETRIC

ANALYSES OF

STREAM SEDIMENTS
AND GOSSAN 20NE3, KANTISHNA HILLS

L'.-...--....H -

754st 1141

46

(ppm) {ppm) (ppm) {ppm) (ppm) {rrr) (ppm) Sample
MAp# FIELD # Cu Pb Zn Ag Au Mo Sb Type
320 75Ast 1126 40 25 97 a0 ND 1 31 Sed.
321 754st 1127 81 27 357 ND ND 2 18 Sed.
322 75Ast 1128 52 32 140 ND N ND 11 Sed.
323 75ast 1125 53 28 183 ND .07 ND 16 Sed.
524 75Ast 11255.{ 36 21 78 ,10 ND 1 17 Sed,

‘ » N

325 ‘ 75Ast 1138 67 54 380 .60 ND 1 40 Sed.
326 75Ast 1139 51 28 108 ND WD ND 16 Sed.
327 754st 1137 80 38 512 .10 ND 1 ND Sed.
328 75Ast 1147 39 30 127 .20 D D 5 Sed.
329 7SAst 1144 48 28 116 .20 ND 3 27 Sed..
330 75ast 1143 38 20 106 D .02 D ND Sed,
331 75Ast 1146
332 754st 1142 40 22 103 .20 ) ND D ' 5 Sed,
333 28 103 ND ND 1 25 Sed.
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TARLE 6

ATOMIC ARSORBTION SPECTROPIOTOMETRIC

ANALYSLS OF STREAM SEDIMENTS
AND GOSSAN 20NES, XANTISHRA HILLS

w | ormes | B0 | B W | BW W W
362 75Ast 1834 30 30 92 .10 D D 20 Sed.
363 75ast 1833p] 38 85 147 .30 D 2 3 Sed.
364 ;SAst 18338 40 122 193 .80 D ND 6 Sed.
365 75Ast 1831 31 26 84 D W 1 14 Sed.
166 75Ast 1829
: R

367 [ 7585t 1828

368 | sase 1825 18 25 70 D o ¥D 7 Sed,
369 75Ast 1823 72 Ak 206 ) D .04 2 1026 Sed.
370 75ast 1097 36 30 197 .30 .02 2 18 Sed.
371 75Ast 10974 36 29 526 o D 1 2 Sed.
372 75Ast 1077 33 26 79 .20 .07 1 66 Sed,
373 75A8t 1076 36 25 108 D .;. 1 21 Sed.
374 7sAst 1167 38 29 138 .20 XD W - 8 Sed.
75 75Ast 1075 20 10 46 m 04 ND- 10 Sed.
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TAQLE &

ATOMIC ABSORBTION SPECTROPUOTOMEIRIC

ANALYSES OF STREAM SLDIMENTS
AND GOSSAN ZONEE, KANTISHNA MILLS

(ppm) (ppm} (ppm) (ppm) {ppm} (rro) {ppm} Sample
MAPH FIELD # Cu Pb Zn Ag Au Mo Sb Type
350 754sc 1053 60 48 184 2.8 .12 4 8 Sed.
391 73Asec 1052 44 58 29 1.1 .59 2 8 Sed.
352 73Asc 1032 38 72 133 .60 ND 1 14 Sed.
393 75Ast 1033 50 58 140 A0 .02 1 12 Sed.
3% 75Ast 10334 34 43 97 40 i 1 8 Sertling
Pond
395 { 75%ist 1033% 69 32 225 20 HD 1 8 Sed.
396 75Ast 10334 55 52 128 .60 .02 2 8 Eed,
357 : 75Ast 10343 65 49 153 .20 ND 1 Q9 Sed.
398 75Ast 1034 64 44 123 40 Hp 2 11 Sad,
398 75Ast 1049 .
400 75Ast 1048 45 43 1377 - &0 ND 1 26 Sed.
401 75A8t 1047 76 46 182 2.00 ND D 18 Sed. |
i
402 75Ast 1046h 44 32 135 + 50 ND ND 5 Sed.
403 75Asc 104( 16 15 93 ND, ND 23 ND Sed,
. X —
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TIBLE 6

ATOMIC ABSORETION 3PECTROPHOTOMETRIC

ANALYSES QF STREAM SEDIMENTS
AND GOSSAN ZONES, KANTISHNA HILLS

t

- e ——

(ppn) | (ppm) (ppm) | (ppm) (ppm) (ppe) (ppm) Sample
vaDp FIELD 4 Cu Pb Zn Ag Au Mo Sb Type
404 75Ast 1039 16 18 100 ND ND 2 2 Sed,
405 | 7sast 1038 a7 20 96 ND ,01 ND 3 Sed,
.: .

406 " 75Ast 1038p 26 12 7 .10 D 25 1 Sed.

| _ : e e .

407 ! 75ast 1036 32 24 94 D ND 2 ND Sed.

408 | 75Ast 1039 38 26 83 D ND ND ND Sed.
; &= T

409 | 7sAst 103( 45 44 113 .50 .04 1 17 Sed.
;

410 | 7sAst 103] 36 40 102 .20 XD 1 7 Sed,

411 ! 75Ast 1028 36 28 ] 83 +20 ND 1 4 Sed,

412 7sAst 1027 33 } 34 { 82 .20 D 1 9 Sed.

413 t 75Ast 1025 34 22 103 ND .02 1 16 Sed,

414 75ast 10254 32 29 135 D ND 1 6 Sed,
4 — -

415 | 75Ast 1026 44 28 156 ; .20 D 1 14 Sed.
b ) B e ) .

416 ! 75ast 1023 39 23 97 20 D 1 32 Sed.
] ; :

417 | 7sAse 1024 39 41 © 223,40 , 04 1o 15 Sed,
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ATOMIC ABSCRBTION SPECTROPHCTOMEIRIC

ANALYSES OF STREAM SEDIMENTS
AND GOSBAN ZONES, KANTISHNA HILLS

(ppm} {ppm} (ppm) (ppm) (ppm) (ppm) (ppm) Sample
MAPH FIELD ¢ Cu Pb Zn Ag Au Mo Sb Type
418 75Ast 1024a 40 47 207 .40 .02 1 5 Sed.
&9 75Ast 1022 26 16 1 XD ND ND 9 Sed.
420 75Ast 1021 26 2 98 ND ND D 6 Sed.
421 75Ast 1020 14 13 50 WD KD D 6 Sed.
vy § 75Ast 1019 45 44 204 .20 .12 ND 27 Sed,
;
423 ; 75Ast 1004 35 33 176 .10 .07 D ND Sed,
1
i
424 | 7sAst 10044 58 25 18D .20 W 1 D Sed.
i_ .
425 % 7sast 1003p 28 26 269 .20 .01 N D Sed.
:
: 426 } 75Ast 1002 24 22 112 ND ND 1 5 Sed,
| -P
427 | 75Ast 1003 24 24 92 .10 D ND 5 Sed,
428 . 75Ast 100( 18 14 75 ¥ WD ND 4 Sed.
et -
!
429 | 7sAst 100) 26 23 129 .30 ND ND 9 Sed,
430 75Ast 100% 36 43 | 128 .20 D ND 39 Sed,
, " - '

— R,




