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SAMPLING GOLD LODE DEPOSITS, BLUFF, SEWARD PENINSULA, ALASKA
by
John J. Mulligan!

With Section on Petrography by Walter L. Gnagy 2

ABSTRACT

The Bureau of Mines sampled a gold-bearing schist series 50 miles east of
Nome near Bluff, a dormant mining camp on the southern shore of the Seward
Peninsula, Alaska. Gold is unevenly distributed through a section of a schist
series that extends from the coast northward 4,500 feet. 1In this section the
schists dip westward 20 to 38 degrees and have an outcrop width of about 1,000
feet and a normal width of about 500 feet. An intensely fractured zone within
the schists averages 0.015 to 0.017 ounce of gold and 0.03 to 0.05 ounce of
silver per ton for outcrop widths of 200 to almost 500 feet. The grade of the
remainder of the schist series ranges downward to scant traces. Gold eroded
from these schists collected in solution channels in metalimestones to form
the Daniels Creek placers, which also extend from the beach southward under
the sea for an unknown distance. The lode sources of the gold placers else-
where in the southern Seward Peninsula may be similar schists that occupy a
similar position in the metasedimentary series.

INTRODUCTION

Placer and lode gold deposits near Bluff, Seward Peninsula, Alaska
(fig. 1), were investigated during July and August 1966. The primary objec-
tive of this Bureau of Mines investigation was to sample a typical gold lode
deposit as a basis for estimating the potential economic value of the lode
sources of the productive Seward Peninsula gold placers. The gold lode depos-
its at Bluff are thought to be typical of the lodes from which many of the
Seward Peninsula placer-gold deposits were derived. This report describes the
placer and lode deposits in the Bluff area; it includes data on placer produc-
tion, lode sample and spectrographic analyses, and petrographic descriptions
of associated minerals and rocks.

The secondary objective was to test a systematic procedure for delineat-
ing and sampling typical gold lode occurrences in permafrost areas with simple
equipment. The methods used are explained briefly in this report. These
methods were developed during tin investigations in the western Seward

*Coordinator, Mine Systems Engineering Group, Bureau of Mines, Juneau, Alaska.
Geologist, Alaska Field Operation Center, Bureau of Mines, Juneau, Alaska.
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FIGURE 1. - Seward Peninsula, Alaska.
Peninsula, and are described in detail in Bureau of Mines Report of Investiga-

tions 6737, "Tin-Lode Investigations, Cape Mountain Area, Seward Peninsula,
Alaska."
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the 1:1,000,000 scale map entitled '"Nome." Figure 2 was modified from the
Solomon (C-4) quadrangle map. Details not pertinent to this report have been
omitted and features mapped during this project have been added.

The owners of placer and lode claims, and others who had worked in the
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LOCATION AND ACCESS

Bluff (latitude 64°34' N, longitude 163°45' W) is a dormant mining camp
50 miles east of Nome on the south coast of the Seward Peninsula, Alaska
(fig. 1). 1t is in the center of an uninhabited coastal area extending
40 miles from Golovnin Bay to Solomon. The Bluff area is readily accessible
by light bush planes from Nome, the distribution center for the Seward Penin-
sula. Nome is served by daily scheduled flights from Anchorage and Fairbanks.
The airfield at Bluff is on a metalimestone knoll; it has two runways, 700
feet long and 1,000 feet long, both marked by oil drums, and is used by bush
planes that carry up to 1,000 pounds of cargo. Freight too heavy or bulky for
air transport can be landed from ships on nearby beaches. No docks or freight-
handling facilities are available; vessels are beached and unloaded on the
sand. Eskimo skin boats capable of carrying up to a few tons, ordinary barges
of 50 to 200 tons burden, and military-type landing craft have been used
successfully.

During the project, a rubber-tired tracked vehicle was driven from Nome
to Bluff and return via the Nome-Council road and connecting trails. Several
routes were followed between the road and Bluff including one from Solomon
along the coast to Topkok then along the ridgetops to Bluff airfield; ome from
Big Hurrah Mine east to Bluff airfield; and one from the head of the east fork
of Solomon River to Bluff airfield. None of the routes presented serious
obstacles, but steep slopes and swampy gulches east of Big Hurrah Mine make
this the least desirable route. ‘ :

Persons plamning to work or visit in the Bluff area should make prior
arrangements with the owners of the buildings and of the placer and lode
claims. Although there has been little mineral production in recent years,
claim owners maintain title to both buildings and claims. Some of the build-
ings are part-time residences and warehouses of groups prospecting for under-
sea deposits.
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CLIMATE

The climate of the Bluff area is subarctic tempered by the adjacent waters
of Norton Sound and the Bering Sea that prevent both extremely high and
extremely low temperatures. On Golovnin Bay, 20 miles east of Bluff, the ice
usually breaks up about May 20 and freezeup occurs between October 20 and
November 2. Weather statistics for Nome, 50 miles west of Bluff, are shown in
table 1.

TABLE 1. - Weather statistics®

Nome
Average annual temperature.....cceoeeececssss’ Fo. 25.7
Average temperature is above 32° F........months.. 4
Average annual precipitation..............inches.. 18
Average annual snowfall..............c000...do.... 55
Prevailing wind direction.....cccevevaccocscansses North
Highest recorded temperature.....sseesesseeess® F.. 84
Lowest recorded temperature.....oeoeeeeses.eo..° F., ~-47

l1Data from Federal Weather Bureau, Anchorage, Alaska.
LIVING CONDITIONS

Modern communications and transport facilities have practically elimi-
nated the isolation of the arctic and subarctic areas. Small communities and
field parties in the southwestern Seward Peninsula communicate with Air Force
Communication Service (ACS) stations in Nome by radiotelephone. Food, cloth-
ing, and hardware are stocked by stores in Nome. Supplies, repair parts, and
perishable food can be delivered by plane as required. Items not available
locally can be ordered by telephone or telegram and obtained by air in a few
days from distributors anywhere in the United States.

Sturdy insulated houses are essential during the winter, but tents or
light uninsulated houses are adequate for summer use. A common expedient is
to mount a light cabin or tent on skids (locally termed a 'wanigan'') and tow
it about with a tractor as needed. Ordinarily, dwellings are heated by oil
stoves, and cooking is done with either oil, bottled gas, or gasoline stoves.

PROPERTY AND OWNERSHIP

The twelve lode claims listed in table 2 blanket the Bluff schists from
the seacoast east of Bluff almost to the head of Daniels Creek (fig. 2).
These claims cover the same area included in the Eskimo, Idaho, and Sea Gull
groups of claims and described in U.S. Geological Survey publications
(2-3, 5).2 Some of the claim stakes for this earlier group of claims remain
legible and are dated 1900. No other lode claims were known to be in force,
although numerous claim stakes were seen. Detailed title search was not made;

3Underlined numbers in parentheses refer to items in the list of references at
the end of this report.




investigation of claim ownership was limited to the minimum necessary to avoid
unintentional trespass.

TABLE 2. - Lode claims in the Bluff area’

Claim Owner
Homestake......
Homestake 1....
Homestake 2....
Homestake 3....

Eugen N. Davie, Milford, Utah

Whiterock...... :
Whiterock 1.... '
Whiterock 2....
Whiterock 3....

Do.

Blackhawk......

Blackhawk 1.... Do.

Blackhawk 2....

Blackhawk 3.... :

1Data obtained in 1966 from the State of Alaska,
Department of Natural Resources, Division of
Mines and Minerals.

The owners of all placer claims and marine leases known to be in force in
the area verbally granted access to sample lode deposits. No attempt was made
to map the numerous streamplacer claims, beach claims, and marine leases.

HISTORY AND PRODUCTION

Gold was discovered on the beach at the mouth of Daniels Creek (fig. 2)

in 1899; the beach deposit was practically mined out during the following year.

The lode deposits were discovered and staked in 1900, and work started on the
placer deposits of Daniels Creek and nearby creeks. During the next few years
consolidation of holdings and construction of an extensive ditch system
brought water to Daniels Creek; this made hydraulic mining feasible. Daniels
Creek was considered to be substantially mined out by World War I. From then
until the early 1930's little gold was produced. Swede Creek was mined from
1918 until World War II, and other creek and beach placers in the area were
prospected and mined sporadically.

During the 1930's an effective, but expensive, method was developed for
mining high-grade placer concentrations that were below sea level in Daniels
Creek and could not be mined hydraulically. The same method was then modified
to mine the continuation of the Daniels Creek pay streak under the waters of
Norton Sound. The method used a 6-inch self-propelled churn drill to pre-
cisely locate high-grade placer concentrations that were then mined with a
modified high-line dragline. Rigging the heavy hoists, towers, and cableways
for this system was time consuming and expensive. The risks were great when
the system was extended to mine undersea deposits. All work had to be done
on the sea ice during the winter. The sea ice in this area frequently moves




away from shore with no locally apparent advance warning. The gold-bearing
gravels mined during the winter were stockpiled on shore and sluiced during
the summer. This operation was discontinued shortly before the beginning of
World War II.

The gold-bearing lodes at Bluff and near the mouth of Koyana Creek were
actively explored by short adits and shallow shafts in the very early 1900's.
A group of 12 lode claims at Bluff, staked in 1900, have apparently remained
continuously in force, although the claim names were changed in the mid-1950's.
This group of claims has been the object of perennial interest by mining
groups and speculators. A multitude of old pits, shafts, and bulldozer
trenches of varying ages are scattered along the Bluff schists from the sea
cliffs inland for about a mile. The absence of large waste or tailings dumps
indicates that gold production from the lode deposits has been negligible.

TABLE 3. - Placer gold production, Bluff area1

Dates Production, dollars Principal source
1899-1900 600,000 (at $20.67 per ounce) 1,000 feet of beach at mouth of
Daniels Creek.

1900-20 900,000 (at $20.67 per ounce) Daniels Creek.

1920-40 578,000 (at $35.00 per ounce) A major portion of this production

came from the undersea continua-

tion of the Daniels Creek

channel.

1940-65 2,000 (at $35.00 per ounce) Daniels Creek and the beach at the

mouth of Daniels Creek.

1Gold production rounded out to nearest $1,000 and grouped in 20- to 25-year
periods to avoid disclosing confidential information.

Practically all production was from Daniels Creek, but some gold from adja-
cent creeks may have been included.

The reported production from Swede Creek, 1910 to present, was less than
1,000 ounces. The size and nature of the placer workings would suggest
that production may have been larger. The available production records for
Eldorado Creek also appear to be incomplete, but the size and type of work-
ings suggest that production may have been about the same as from Swede
Creek. The total production of other creeks in the area including Koyana
Creek, Ryan Creek, and associated beach workings probably did not exceed
100 ounces.

GENERAL GEOLOGY

Metasedimentary Rocks

The dominant geologic feature of the Bluff area is the Bluff anticline
that trends northward and also plunges northward 15° to 20° (fig. 2). The
crest of this anticline outcrops between Daniels Creek and Swede Creek. The
anticlinal fold brings to the surface a series of massive metalimestones with
relatively minor interbedded schists. The composition of the metalimestones
was not analyzed. As used in this report, the term 'metalimestone'' may
include dolomite or metadolomite. The principal group of schists will be




called the Bluff schists, but even the Bluff schists include metalimestone
lenses. The Bluff schists, some minor overlying schists, and the enclosing
massive metalimestones will be called the Bluff series.

The outcrop of the Bluff schists (fig. 2) forms a flattened "U;" the arch
crosses the head of Swede Creek, one end is prominently visable on the cliffs
east of the mouth of Daniels Creek, and the other end is at the mouth of
Royana Creek. Discontinuous zones of intense deformation are associated with
a local steepening in the dip of the west limb of the Bluff anticline. The
Bluff schists being less competent than the massive enclosing limestones have
been intensely deformed by tight drag folds complicated and distorted by the
interlensing of schists and limestones. Traces of gold were found widely dis-
tributed in the Bluff schists, but significant amounts of gold were found only
where these irregular zones of deformation outcrop in the Daniels Creek valley
and on the nearby sea cliffs.

Two lesser schist outcroppings are exposed on the seacoast west of
Daniels Creek on the western limb of the Bluff anticline. The first, called
in this report the Eldorado schists, can be traced from the outcrop on the
coast about 2,000 feet west of Daniels Creek northward to the head of the
placer pits in Eldorado Creek. The presence of placer pits and shafts along
the outcrop and downstream, and the lack of gold or placer workings upstream
from the outcrop suggest that the Eldorado schists are a principal source of
the placer gold in Eldorado Creek.

The second group of schist beds is exposed almost 2 miles west of the
mouth of Daniels Creek along the coast between Ryan and Silverbow Creeks.
This group of schists is called the Ryan schists in this report, and can be
traced across Ryan Creek. Some small placer workings along the coast and on
Ryan Creek downhill from the outcropping suggest that the Ryan schists also are
gold-bearing. However, no gold was found in the few samples taken during this
investigation.

The upper members of the Bluff limestone-schist series are exposed on the
bluffs west of Silverbow Creek where they generally strike west parallel to
the coast and dip gently northward under an apparently unmineralized schist
series that covers practically the entire area for about 10 miles west of the
Eldorado Creek-Lost Creek divide.

Hasty reconnaissances made enroute overland to and from Bluff revealed
that a series of metasediments similar to the Bluff limestone-schist series
outcrop on the shore of Norton Sound at Topkok. These can be traced from
Topkok to the Big Hurrah gold mine and across the Solomon River. Productive
gold placers formed on streams that cut these sediments. This suggests that
placer deposits may occur along submerged extensions of the Bluff series under
Norton Sound between Bluff and Topkok. It also suggests that the gold in the
lodes and placers of the Bluff area, and perhaps other parts of the Seward
Peninsula, may have been derived from mineralized metasedimentary beds rather
than from igneous sources. The investigation of these possibilities was
beyond the scope of this project.




Igneous Rocks

The only igneous rock found in the area were some fine to moderately

coarse crystalline basalts. Rounded cobbles were found on the beaches west of
- Bluff, and float lines were traced inland to a source area just west of the
airfield on the Eldorado Creek-Lost Creek divide (fig. 2, specimens 10-14).
Possibly there are other occurrences that were not recognized. The general
pattern of the basaltic material suggested a sill, but the outcrops were
masked by detrital cover and vegetation. These basalts were not investigated
further because sampling and study of the area revealed no relationship
between the basalts and the gold deposits.

Surface Features

The dominant surface and near-surface characteristic of the Bluff area is
the well-developed Karst topography, masked by erosional features typical of
permanently frozen areas. Water circulation is by underground passages in
limestone, except where water is forced to the surface by impervious schist
beds or prevented from sinking into the ground by frozen peaty soil. A typi-
cal natural bridge is a prominent feature of the coast near Silverbow Creek;
sink holes are prominent in Ryan Creek and Eldorado Creek valleys and between
Eldorado Creek and Daniels Creek about 1,800 feet inland from the beach.
Placer gold deposits that formed in sink holes and solution channels in lime-
stones have received scant attention in geological and mining literature.

WORK BY THE BUREAU OF MINES

Nature and Extent

This investigation was made primarily to gather data on a gold lode
deposit thought to be typical of the lode sources of many of the productive
Seward Peninsula gold placers. A secondary objective was to develop system-
atic methods for delineating and evaluating these lodes with equipment readily
available in the area. The methods used were developed during the tin inves-
tigations in the western Seward Peninsula. First, the gold-bearing placers
were studied in detail to determine the most probable source-areas. In these
areas the detrital cover was sampled to outline the gold-bearing outcroppings
and to roughly indicate the relative grade. The more favorable areas were
then exposed by bulldozer trenching and sampled.

The sampling procedures and results are described as they pertain to the
succeeding steps in the investigation. The placer samples and detrital cover
samples were roughly evaluated in the field. All lode samples that had quan-
titative value were analyzed in the Bureau of Mines laboratory in Juneau,
Alaska. Selected typical specimens and samples were analyzed petrographi-
cally. Petrographic descriptions are in a separate section following the
description of the gold lode deposit. Sketches and maps supplement the
descriptions.
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Placer Investigations

The first step, after studying the general geology, was to estimate the
location and relative abundance of the gold that had been in the stream placer
deposits prior to mining. The objective was to estimate the general extent of
the gold-bearing lode sources. The placer estimates were based on published
reports, and production records checked against the size and location of
placer-mining pits. This was adequate for the purpose because all the streams
in the area had been prospected for gold and any deposit that showed the
slightest promise had been mined. In most cases a detailed study of the
abandoned placer pits, combined with a study of the production records, made
the source area and the relative grade of the source area reasonably evident.

Beach Placers

The beach at the mouth of Daniels Creek (fig. 2) contained a rich deposit
of placer gold that extended about 1,000 feet along the coast at approximately
sea level. Wave action and later workings have obliterated most of the mining
pits in this area. Occasional evidences of small-scale beach mining can be
found for about 2 miles along the coast west of Daniels Creek, and traces of
gold in the beach sands have been reported from as far west as the mouth of
Silverbow Creek, a distance of over 3 miles. Except at the mouth of Daniels
Creek, the location of beach placer workings or reported occurrences suggests
that the beach placers were derived from the erosion of nearby schist beds.
The more valuable beach placers at the mouth of Daniels Creek appear to have
been formed by the reconcentration of stream placer material from Daniels
Creek.

No evidences of valuable gold placers in elevated beach deposits have
been found in the Bluff area. Rounded sands and gravel with scant traces of
gold were found about 200 feet west of Daniels Creek, about 50 feet above the
present beach. There also is some indefinite topographic evidence of a wave-
cut terrace at this elevation. Because of the scarcity of gold, these ele-
vated gravels were not investigated in sufficient detail to define whether
they were deposited by a stream, or along a beach, or possibly by early-day
mining.

Daniels Creek Placers

Early investigators suggested that Daniels Creek (fig. 3) followed the
outcropping of a decomposed schist bed and that the Daniels Creek placers con-
tained principally a residual concentration. Additional mining revealed that
the bedrock in the placer pits is metalimestone, except at the extreme
upstream end of the workings where the bedrock is schist. From the schist-
limestone contact zone to the seacoast, the placer pits in metalimestone
resemble a connected series of sink holes. It seems evident that the complex
interlayering of clays and gravels reported by the early investigators
resulted from deposition in these interconnected sink holes and solution chan-
nels. For several hundred feet inland the bedrock of the placer pits is below
sea level. This, and the general water circulation pattern of the area, sug-
gests that the channel of Daniels Creek developed when the sea was at a much
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lower elevation than at present. It can be expected that for an unknown dis-
tance offshore the undersea portions of the Daniels Creek placer deposits
occur in similar irregular channels in limestone.

Beach placer mining at the mouth of Daniels Creek and stream placer min-
ing in Daniels Creek, and the undersea extension of Daniels Creek produced
almost all of the gold mined in the Bluff area (table 3). The upstream end of
the Daniels Creek placer workings consists of a series of irregular pits that
merge into lode workings in the Bluff schists. No evidence of lode gold in
the limestones could be found. The placer pits deepen rapidly after the
stream passes from schist to limestone; solution channels and small caverns
are abundant in the limestone walls of the pits. Shaft-sinking buckets of
diverse types scattered from one end of the placer workings to the other indi-
cate that much of the recovered gold had to be dug by hand from solution chan-
nels and openings in the limestone bedrock. The placer pits with bedrock
below sea level, and the seaward extension of the Daniels Creek channel prob-
ably contain gold on similar bedrock that could not be recovered with the
dragline equipment used to mine below sea level.

Koyana Creek and Swede Creek Placers

The location of placer pits on both of these creeks indicates almost cer-
tainly that the gold was derived from the Bluff schists. Occasional scant
traces of gold could be panned from the detrital cover overlying the Bluff
schists where they cross the head of Swede Creek valley, and similar occa-
sional scant traces of gold were panned from the detrital cover over the Bluff
schists in Koyana Creek valley. The placer workings in Koyana Creek and Swede
Creek valleys are comparatively shallow and of limited extent. Considering
the relatively large exposure of schist in both valleys, it seems probable
that the average grade of the schist exposed in these valleys is lower than in
the Daniels Creek valley. Therefore, no additional work was done in either of
these valleys.

Eldorado Creek Placers

Typical stream placer pits, less than 10 feet deep, with a rough lime-
stone bedrock, extend about 3,000 feet downstream on Eldorado Creek from the
outcrop of the Eldorado schists (fig. 2). Not directly connected with these
stream placer workings is a remarkable 100- by 200-foot pit on the left limit
of Eldorado Creek just downstream from the Eldorado schist outcrop. Appar-
ently this pit was excavated to mine gold in a sink hole in limestone. The
depth is unknown because the pit is partly filled with water and mud, but it
appears to have been 30 to 50 feet or more deep.

A shaft on the east side of Eldorado Creek valley about 600 feet from the
creek and about 3,500 feet inland from the beach is on or adjacent to the
Eldorado schists. Placer mining equipment rather than lode equipment was
found nearby. Possibly a residual concentration was mined. The Eldorado
schists can be traced from the head of the placer pits on Eldorado Creek to a
group of small placer pits on the beach 2,000 feet west of the mouth of
Daniels Creek. Evidently they are the source of the Eldorado Creek placer




13

deposits, although a few detrital cover samples revealed no gold. The rela-
tively minor amount of gold produced from Eldorado Creek and the lack of gold
in the detrital cover indicate that the Eldorado schists may contain gold, but
the grade probably is low. Therefore, no additional work was done in Eldorado
valley.

Ryan Creek Placers

Ryan Creek is notable chiefly for the prominent sink holes in limestone
downstream from the outcroppings of a thin series of schist beds called in this
report the Ryan schists (fig. 2). Gold has been reported from Ryan Creek, but
the few very small placer pits seen in this valley and along the adjacent sea-
coast suggest that only traces have been found. A few pan concentrates and
samples taken from Ryan Creek and from detrital cover over the Ryan schists
contained no gold, although the material resembled gold-bearing schists found
elsewhere in the Bluff area. No additional work was done.

Detrital Cover Sampling

The study of the placer deposits in Daniels Creek and adjacent streams
made it evident that the principal lode-gold deposits in the Bluff area must
be in Daniels Creek valley. Numerous trenches and pits were noted throughout
the valley. Although a majority of the pits were on the Bluff schists, and
mineralized schist was exposed on the sea cliffs east of Daniels Creek, it was
not evident that the schists were the principal source of the placer gold in
Daniels Creek. This made it necessary to sample the detrital cover.

Over 300 samples of the detrital cover were taken from pits dug by hand
or by gasoline-powered auger. The usual practice was to drill down to perma-
frost or bedrock (usually 2 to 4 feet) with a 6-inch posthole auger, stop the
machine, and pull up the auger. About one 16-inch gold pan of material
obtained from the scroll was the sample. The sample was first washed and
screened through a gold pan in which a close pattern of 3/8-inch round holes
had been drilled. The oversize was inspected for '"nuggets' and discarded.
Clay, soil, ice, and vegetable matter were washed from the undersize and
decanted off; then the heavy minerals were concentrated by the usual panning
techniques. The grade of the panned samples was estimated visually. Obvi-
ously only free gold large enough to be visible could be detected. The
results were recorded as follows: O0--no gold; 1 or x--trace of gold; 2 or
xx--more than a trace of gold. A more exact evaluation was found to be unnec-
essary. Sample sites were marked to indicate the amount of gold found. The
sampling was done in an open valley to locate lode outcroppings. The sample
markers made the outcrop locations evident. Mapping of sample locations was
considered unnecessary.
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Detrital Cover Sampling Results
Results are briefly summarized as follows:

Daniels Creek

Samples were taken at 100-foot intervals along both sides of Daniels
Creek from the seacoast to the Basin Creek divide and the Swede Creek divide
(fig. 2).

1. Detritus derived from the erosion of metalimestones contains no gold
except an occasional trace at schist contacts.

2. Traces of gold were found on the west side of the placer pits at
Daniels Creek associated with rounded gravels derived from schists. Appar-
ently at some time a stream flowed on the bedrock surface. No gold was found
in the detritus derived from erosion of the metalimestone hill on the west
side of Daniels Creek.

3. Neither gold nor schist was found in the Daniels Creek-Basin Creek
divide.

4. Only a few scant traces of gold were found on the east side of the
placer pits from the mouth of Daniels Creek upstream 2,500 feet. For the next
2,500 feet almost every hole contained at least a trace of gold. From there
to the Swede Creek divide the amount of gold decreased rapidly until only an
occasional, barely discernable trace could be found.

5. The Bluff schists were found to extend through the Daniels Creek-
Swede Creek divide, but only an occasional, barely discernable trace of gold
could be found.

Bluff Schists

The detrital cover overlying the Bluff schists was sampled from the sea-
coast to the headwaters of Daniels Creek. Samples were taken at intervals of
50 to 100 feet, in rows about 500 feet apart that extended from the metalime-
stone on one side to the metalimestone on the other side.

1. Detritus derived from metalimestone on either side of the schists
contained no gold.

2. Occasional traces of gold were found in the detritus overlying the
Bluff schists from the coastal cliffs approximately 2,500 feet inland, but
most samples contained no gold. From 2,500 to 5,000 feet inland, practically
all samples taken from schistose material contained trace to minor amounts of
free gold. Gold appeared to be most abundant in a zone overlying the schists
and extending from 2,000 to 4,000 feet inland. Starting about 4,000 feet
inland, the amount of gold diminished rapidly until only occasional traces of
gold were found at the head of Daniels Creek. '
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Other Areas

Detrital cover samples were taken while the placer deposits in the val-
leys in Koyana Creek, Swede Creek, Eldorado Creek, and Ryan Creek were being
examined. The results have been included with the description of these
placers.

Lode Deposits

Gold Lode Workings

Gold lode workings were found in the valleys of Daniels Creek and Koyana
Creek. The lode workings in Daniels Creek valley (fig. 3) include a caved
adit on the Bluff cliff; more than 50 pits, trenches, and shallow timbered
shafts of .various ages; and the ruins of a small mill on the east bank of
Daniels Creek, about 4,500 feet from the beach. Of interest also is a primi-
tive stone arrastre on the north bank of Black Chief Gulch about 500 feet from
Daniels Creek. Dumps at the shafts and at the mill are too small to indicate
extensive stoping, but some gold has been produced. Apparently the ores were
residual concentrations taken from pits and shafts near the old mill. The
material mined from some placer pits in the same general area was, at least in
part, a residual concentration on the outcrop. The lode workings in Koyana
Creek valley included three caved adits and a shaft that penetrated mineral-
ized zones in the Bluff schists; the mineralized zones were generally similar
to those sampled in the Daniels Creek valley. No evidences of production
were found.

Mercury Lode Workings

The only lode workings found in the Swede Creek valley, and the only mer-
cury prospect known in the area, are a shaft and two adits about 400 feet east
of the mouth of Swede Creek. The adits are on the sea cliffs about 30 to
40 feet down from the top, and the shaft is about 50 feet inland from the
cliff edge. All were filled with snow when examined, and all are thought to
be less than 100 feet deep. These workings apparently were excavated to
explore an undulating bedding plane fault that strikes about parallel to the
general trend of the coast, and dips northward 10° to 15°. Cinnabar is an
occasional minor constituent of iron-stained lenses up to 5 or 10 inches thick,
and a few feet long, that occur irregularly along the fault. A similar fault
with smaller lenses occurs about 70 feet lower in the section, but neither
deposit could be traced for over a couple of hundred feet. Cinnabar was seen
in a specimen examined in the field, but samples collected for analyses con-
tained no mercury. A rusting rotary kiln and other equipment for treating
mercury ores form prominent landmarks on the hillside east of Daniels Creek.
Apparently they were offloaded at Bluff for use at Swede Creek, but were never
erected.

Lode Sampling Results

Four bulldozer trenches were excavated as shown in figure 3. Trench 1
was supplemented by a chip sample and specimens taken from the Bluff cliffs.
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Uniform channel samples were cut in freshly cleaned bedrock on the trench bot-
tom, each individual sample usually represented 10 feet. The individual
samples are described and analyses are shown in tables 4-8. A sample diagram
(figs. 4-7) precedes the tabulated data for each tremch. Samples are grouped
according to rock type and an average grade also is shown for each group. A
field description of each type of rock is included with the tabulated data.
Petrographic descriptions are in the section entitled ""Petrography."
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TABLE 4, - Sample data, trench 1
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Location Lot |Qunce per ton Petrographic
Trench 1 Feet No.| Gold |[Silver Field description specimen,
table 14
Supplement’ ... 0-100 1| 0.045]| 0.08 Quartz-muscovite -
schist with visible
sulfides.
C-Bivirievnanns 0- 20 - No assay Siliceous limestone. M6914-1
C-B.iveveenn . 20- 67 - do. Muscovite-chlorite- -
quartz-graphite
schist, very poorly
exposed.
C-Beveveanonna 67- 77| 101| Nil Trace
77« 87| 102| Trace .13
87~ 97| 103} Trace .13
97-107{ 104 | Nil Trace
107-117{ 105| Nil .05
117-127} 106 .005| Nil
127-137 ) 107 .005| Trace
137-147| 108 .005 .01
147-157| 109| Trace| Nil
157-167 | 110| Nil Trace | | Muscovite-chlorite
167-177 | 111| Nil Trace schist with some
177-187| 112 .005] Nil iron stain and with M6914-2
187-197 | 113 .01 ! Trace || veinlets of quartz
197- 7§ 114 .005 .09 and earthy iron-
B-A...... . 7- 17 115| Trace| Nil stained clay.
17- 27| 116]| Nil Trace
27- 37| 117§ Nil .02
37- 47| 118 Trace .04
47- 57| 119§ Trace| Nil
57- 67} 120§ Nil Trace
67~ 77| 121| Nil Nil
77- 87| 122 Trace .06
87- 97| 123] Trace| Nil
C-Brvervrenenns 67-197 )‘
Average, B-A|_ _7- 97 Trace .02
B-A........ . 97-107 | 124 | Nil Trace \
107-117] 125| Nil Nil
117-127| 126 .015| Nil
127-137 1 127 Nil Nil ‘Muscovite-chlorite-
137-147 | 128 .005 .07 quartz-graphite M6914-3
147-157 | 129 Trace| Nil schist.
157-167 | 130| Trace| Nil
167-1771 131 Nil Nil
177-187 | 132] Nil Nil
Average, B-A|[ 97-187 Trace | Trace

See footnote at end of table.
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TABLE 4.

- Sample data,_trench 1--Continued

Location

Lot

Qunce per ton

Trench 1

Feet

No.

Gold

Silver

Field description

Petrographic
specimen,
table 14

Average, B-A

B-A....... ...

Average, B-A

B-A...........

Average, B-A

B-A........ oee

Average, B-A

187-197
197-207
207-217
217-227
227-237
237-247

187-247

133
134
135
136
137
138

0.020
Nil
Nil
Trace
Nil
.01

0.10
Trace
.05
Nil
Nil
Nil

Muscovite-chlorite-
quartz schist,

M6914-4

247-257
257-267
267-277
277-287
287-297
297-307
307-317
317-327
327-337
337-347
347-357
357-367
367-377
[ 247-377

139
140
141
142
143
144
145
146
147
148
149
150
151

Trace
Nil
.035
Nil
Nil
Nil
Nil
.005
Nil
Trace
.005
.01
Trace

004

.04
.02
.03
Nil
.01

Trace |

Trace
.01

Nil
.07
.06
.07
.06
.03

Muscovite-chlorite-
quartz schist with
occasional veinlets
of quartz and iromn-
stained earthy clay.

M6914-5

377-387
387-397
397-407
407-417
417-427
427-437
437-447
447-457
457-467
467-477
477-487
487-497
497-507
507-517
517-527
1377-527

152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

Nil
.038
.025

Nil

Trace

Nil

Nil

Trace
.01
.04

Nil
.085

Trace

Trace

Nil

.02
Trace
45
Trace
.02
Trace
Trace
.21
Trace
.14

Nil
.04
.11
.01

Nil
07

Intensely fractured
iron-stained
chlorite-muscovite-
graphite-quartz
schist with veinlets
of quartz and earthy
clay.

M6914-6

527-537
537-547
547-557

[ 027-02

167
168
169

Nil

Nil
.005

Irace

Nil
.07
.06

.04

Interbedded muscovite
schist and siliceous
metalimestone.

M6914-7




19
TABLE 4. - Sample data, trench 1--Continued
Location Lot |Qunce per ton Petrographic
Trench 1 Feet No.| Gold |Silver Field description specimen,
table 14
B-A..... e 557-567( 170| Nil 0.03
567-577| 171 Nil .05
577-587| 172| Nil Trace
587-597| 173] Nil .06
597-607] 174| Trace .08
607-617 ] 175| Nil .04
617-627| 176| 0.005] Trace
627-637 | 177| Trace| Nil
637-647| 178| Nil .06 Slightly iron-stained
647-657| 179 Nil .04 muscovite-quartz
657-667| 180 Ni1l Nil schist with M6914-8
667-677| 181 Ni1l .10 occasional quartz
677-687| 182| .01 .02 veinlets.
687-697 | 183 .015¢F .12
697-707 | 184| Trace| Nil
707-717 | 185 Nil Nil
717-727| 186 Trace| Nil
727-737{ 187| Nil .05
737-747 | 188 | Nil .01
747-757 | 189| Trace .02
757-767 | 190| Nil Trace
Average, B-A [557-767 T .03
B-A..... seeesl |767-777( 191 Nil Nil
777-787 | 192| Nil Nil Muscovite-chlorite-
787-797 ] 193] Nil .14 quartz schist with
797-807 | 194} Nil .04 abundant earthy clay| M6914-9
807-817| 195| Nil .04 and iron stain.
817-827| 196| Nil .01
Average, B-A1767-827| | Nil | .04
B-A, .. «ee.[827-837| 197] Nil Nil Earthy graphitic
837-847( 198 .005| Trace| [, black schistose M6914-10
Average, B-A|827-847 Irace! Trace |’/ limestone,
B-A..ovvnn., 847-857| 199 Trace .11 Schist, schistose
857-867| 200| Nil Nil limestone and earthy| M6914-11
Average, B-A|847-867 r 0551 clay (Sea Gull lode)
B-A....iuan.. 867-877| 201} Trace| .09 o »
877-887| 202| Trace .06 Schistose graphitic M6914-12
887-897| 203| Trace .06 black metalimestone.
Average, B-A)867-897 r .07
B-A....... .. 897-946] - No assay Overburden........... -

*Trench 1 supplement is a 100-foot chip sample of relatively high-grade schist
adjacent to an old adit exposed on the face of the bluff (Idaho lode).
See table 13 in petrography section for additional data.
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TABLE 5. - Sample data, trench 2

Location Lot |Qunce per ton Petrographic
Trench 2 Feet |No. | Gold |Silver Field description specimen,
table 15
A-B..vvevunnns 0- 34 - No assay Black graphitic M6915-10

B-C..... seenes

Average, B-C

limestone.

.02

limestone.

0- 10j201A| Trace| Trace
10~ 20{202A} Nil 0.07
20- 30|203A} Nil .08
30- 40204 | Nil .05 || Weathered chlorite-
40- 501|205 | Nil Nil muscovite~graphite- M6915-9
50- 60206 | 0.02 .02 quartz schist.
60- 701207 | Nil .05
70~ 80208 Nil .06
__0-_80 Tracel .04
80-150]| - No assay Schistose graphitic M6915-8

B=C.eveaosasnne 150-160{209 | Trace
160-1701210 .005] Nil
170-180 (211 | Nil .01
180-190 [212 Trace .12 Weathered chlorite-
190-200 (213 .001 .06 graphite-quartz M6915-7
200-210 {214 Nil Trace schist.
210-220]215 Trace .12
220-2301216 | Trace .15

Average, B-C}150-230 |_Trace .06
B=Cocvooosas .. 1230-242 No assay Overburden. -
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C-Divecnn eee..| 49- 59| 325| Nil Trace
59- 69| 326 | Nil Trace
69- 79| 327 | Nil Trace
79- 891 328 Nil .01
89- 99| 329 .01 .07
Average, C-D] 49- 99 Trace .01

Hard iron-stained
muscovite-quartz schist. M6913-10

TABLE 6. - Sample data, trench 3 {
Location Lot | Qunce per ton Petrographic
Trench 3 Feet No. Gold |Silver Field description specimen,
table 16
A-Bovivireoen. 0- 35| - No assay Trench dump.............. -
A-B..... eee-ss | 35- 50 - do. Overburden............... -
A-B..... ceaes 50- 60} 301 | Nil Trace
60- 70| 302 0.01 | 0.11 Schistose, graphitic, M6913-1
70- 804 303 | Nil .01 calcareous quartz sand.
Average, A-B| 50- 80 Trace 04
A-B.veieiveann 80- 90| 304 .005| Trace Banded quartzite and M6913-2
schist.
A=B...... wee.. ] 90-100| 305 Trace .03
100-1051 306 | Trace .01
105-115) 307 | Nil .05
115-125}] 308 | Nil .26 Muscovite-quartz sand.... M6913-3
125-129| 309 | Nil Nil
129-133} 310} Nil Trace |-\
133-143} 311 .01 | Trace
Average, A-B[ 90-143 Trace! .05
) - 143-153| 312 .005| Trace Weathered chlorite-~
153-1631 313 .03 | Trace muscovite-quartz schist M6913-4
163-173} 314 .005 .01 with iron-stained
Average, A-B[143-173 01 | Trace quartz-clay veinlets,
A-B...........|173-183] 315} Nil Nil
183-189| 316 .01 .08
189-199| 317 .005 .02 Quartzite with some M6913-5
199-209| 318 | Nil Trace || schist.
209-219| 319 | Nil Nil Al
Average, A-B|173-219 Tracej .02
A-Boiivieranen 219-2291 320 | Nil Nil Muscovite schist......... M6913-6
229-239| 321 .005] Trace M6913-7
Iron-stained chlorite-
239-249| 322 | Nil .10 muscovite schist with M6913-8
quartz-clay veinlets up
249-259| 323 .04 | Trace to 0.5 foot normal M6913-9
259-269| 324 .01 | Trace width (M6913-9).
Average, A-B|219-269 01 .02
C-Diverenaaann 0- 49 - No assay Overburden and trench
dump.




TABLE 6. - Sample data, trench 3--Continued
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Location Lot | Qunce per ton Petrographic
Trench 3 Feet No. Gold [Silver Field description specimen,
table 16
C-D.vvivennn... 99-106 | 330 | Tracej Nil
106-116 | 331 | Nil 0.01
116-126 { 332 | 0.01 .01 Earthy muscovite schist M6913-11A
126-136 | 333 | Nil .02 with some hard beds.
136-146 | 334 | Nil Trace
Average, C-D| 99-146 Tr .01
C-D.... . 146-170| - No assay Schistose limestone with
D-E.vivivennn. 0-195 - do, " earthy iron-stained
E-F.eiivvennn. 0- 54| - do. zones, D-E 55-57, M6913-11B
F-G.vervinannn 0- 79| - do. (M6913-12), D-E 150-165
- (M6913-13).
FeGovovvnnannn 79- 89| 335 .005} Nil Schistose graphitic
89~ 94| 336 .005 .04 quartz sand. M6913-14
Average, F-G|_79- 94 .00 .02
F-G........... 94-105| 337 | Trace| Trace Muscovite chlorite
105-115 338 | Nil .03 quartz schist with a
115-1251 339 | Nil .05 few black limestone -
125-135 | 340 | Nil Nil beds up to 1 inch
135-140 | 341 .01 .01 normal width.
Average, F-G| 94-140 Tra .0
F-G....... . 140-150 | 342 .005] Nil
150-160{ 343 | Nil .01
160-170 | 344 | Nil Nil
170-180 | 345 | Nil .04
180-190 | 346 .005| Nil
190-200 | 347 .02 | Nil
200-210| 348 Nil .09
210-220 | 349 | Nil .06
220-2301{ 350 .035 .15
230-240 | 351 | Nil Trace | | Muscovite-quartz-
240-250| 352 .005 .04 chlorite schist with M6913-15
250-260| 353 .065 .08 occasional iron-stained
260-270| 354 .075 .02 quartz-clay veinlets.
270-280| 355 .005| Trace
280-290| 356 | Nil .01
290-300| 357 .005 .02
300-310| 358 .015| Trace
310-320| 359} Wil Nil
320-330 360 | Nil Nil
330-340 ['362| .06 | .02
340-350| 363 | Trace| Nil
350-360 | 364 | Trace| Nil
Average, F-G[140-360 .016 .0
F-Gevevewrunns 360-402 - No assay Overburden............... -

‘No sample 361.
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TABLE 7. - Sample data, trench 4
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Location Lot [Qunce per ton Petrographic
Trench 4 Feet No.| Gold [Silver Field description specimen,
table 17
A-B.......0u.. 0- 40| - No assay Overburden........... -
A~B....... . 40-141 | - do. Schistose graphitic M699-41
limestone.
A-B.oievnen.., 141-151 | 401| 0.195| Trace
151-156 | 402 | Nil Trace| | Interbedded schistose
156-166 | 403} Nil Trace limestones banded )
166-171 | 404| .02 | 0.01 quartzite, and M699-42
171-176 | 405| Nil Nil earthy clays.
176-186 | 406 .04 .02
Average, A-B|141-186 04 | .01
A-Bevoenonnn., 186-196 | 407 Nil .02
196-206 } 408 .01 .10
206-216 { 409| - .03 .02
216-226 { 410| Nil Nil
226-236 | 411} Nil Nil
236-246 | 412| Nil .04
246-256 | 413 Nil .02 |
256-266 | 414 | Nil .02 Muscovite schist..... M699-43
266-276 | 415| Trace .04 '
276-286 | 416 | Nil .01
286-296 | 417 .04 | Trace
296-306 | 418 .005| Trace
306-316 | 419| Nil .13
316-326 | 420 Nil .06
326-336 | 421 Nil Trace
Average, A-B|186-336 006 .03
A-B........... 336-341 | 422 Nil .07 Earthy iron-stained
341-351 { 423 .05 | Trace clay and schist. M699-44
Average, A-B{336-351 0 .04
A-B........... 351-356 | 424 Nil Nil Earthy graphitic M699-45
schist.
A-B......c.... 356-597 | - No assay Schistose graphitic M699-46
limestone.
A-B........... 597-603 | 425 .005} Nil Earthy graphitic clay -




26

TABLE 7. - Sample data, trench 4--Continued
Location Lot |Qunce per ton Petrographic
Trench 4 Feet No.| Gold |Silver Field description specimen,
‘ table 17
A-B....viieenn 603-613 | 426 | Trace{ 0.02
613-623 | 427} 0.005| .01
623-633 | 428 | Trace .02
633-643 | 429 .005 .02
643-653 | 430| .035| Trace|| Muscovite-quartz
653-663 | 431 | Trace .06 schist. M699-47
663-673 | 432 Trace .02
673-683 | 433 | Nil .02
683-693 | 434 .005 | Nil
693-696 | 435 | Trace .02
Average, A-B603-696 .02
A-Biveierannn . 1696-706 | 436 .17 .32 Quartz and earthy M699-48
iron oxides.
A-Biovennn e... |706-716 | 437 .01 .01
716-726 | 438 .005 .04 Muscovite-chlorite - M699-49
726-736 | 439 Nil .14 |\ schist.
Average, A-B|706-736 005 .06 '
A-B.e.vissnnnn 736-765 | - No assay Overburden........... -
C-Divivenennns 0- 24| - do. | +iveeen- do..vvernnnns -
C-Divervivnennn 24- 34 | 440 Trace .01
34- 44 | 441 Nil Nil
44- 54 | 442| Trace| Trace
54~ 64 | 443 Trace .20 Muscovite-chlorite M699-52
64~ 74 | 444 Nil .02 schist.
74- 84| 445 Nil .08
84~ 94 | 446 .005 .04
Average, C-D| 24- 94 Trace .05
CDivvennnenns 94- 99| 447| .005| .06 Iron-stained earthy
99-104 | 448 .005 .01 schist and clay. -
Average, C-D| 94-104 L0051 .04
C=D.vveveuvans 104-106 | 449 .07 .62 Quartz and earthy M699-53
iron oxides.
C-D.evvurennnnn 106-114 | 450 .005 .03
114-124 | 451} Trace .07 Muscovite-chlorite-
124-134 | 452 .015| Nil quartz schist. -
134-144 | 453 .01 .01
Average, C-D[106-144 0051 .03
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TABLE 7. - Sample data, trench 4~-Continued

Location Lot |Qunce per ton Petrographic
Trench 4 Feet No.| Gold [Silver Field description specimen,
: table 17
C-D....... oo+ |144-154 | 454] 0.03 | Trace
154-164 | 455 .005| 0.06
164-174 | 456 Nil .01
174-184 | 457 .02 .11 Muscovite-quartz
184-194 | 458 .055 .20 schist. M699-54

194-204 | 459 .005| Trace
204~214 | 460 .005 .06
214-224 | 461 .005 .09
Average, C-D|144-224 .016] .07

C-Diveirennnnn 224-234 | 462 .025 .02
234-244 | 463 .005] Ni1l
244-254 | 464 | Trace .07

254-264 | 465 .25 .02 Iron-stained
264-274 | 466 Nil .07 muscovite-quartz M699-55
274-284 | 467 .005} Trace schist.
D-E..vvvnvenn. 1- 11| 468 .005] Nil
11- 21 ] 469 .005] .04
Average, C-D{224-284 T
Dl 1- 21 037 03
D=E..civvanne 21- 31| 470| Trace| Trace
31- 41 [ 471 Nil .01 Iron-stained
41- 51 ] 472 .12 .01 muscovite-quartz-
51- 61 | 473 | Trace| Trace chlorite~graphite M699-56
61- 71 | 474 | Trace .11 schist.
71- 81 [ 475 Trace| .06
Average, D-E[ 2]1- 81 202 .03
D-E.v.veenecea| 81- 91 | 476 .01 .23 Quartzite, clay, and
91-103 | 477 .005 .01 muscovite schist. M699-57
Average, D-E| 8]1- . 008 .12
D-E..... creeas 103-120 | - No assay Black limestone...... M699-58

E-Fuveuronnsns 0-146 | - - ] - | - -
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TABLE 8. - Summary of sample data, trench 4

3 cents per ton silver.
2ppproximate grade A-B, 603 to D-E, 103:
and 5 cents per ton silver.

Location Lot | Ounce per ton | Sample | Feet X ounce | Petrographic
Trench 4 Feet No. Gold | Silver | length, per ton specimen,
ft Gold |Silver table 17
A-Beveeeosooo|141-186| - | 0.04 0.01 45 1.800] 0.45 -
A-B..eeeoeoss|186-336| - .006 .03 150 .900| 4.50 -
A-B..vevesess|336-351| - .025 .04 15 .375 . 60 -
Total..... - - - - 210 3.075] 5.55 -
Averagel.. - - 015 1 .03 - .015 026 -
A-B..vieeeenn 603-696 | - .005 .02 93 465 1.86 -
A-B.ooveoe. ..]696-736 | -~ .05 .13 40 2.000{ 5.20 -
Cc-D. . 24- 941 - | Trace .05 70 .000] 3.50
C-D..... ceese]| 94-104) - .005 .04 10 .050 .40 -
CoDivvvevenes|104-106| - .07 .62 2 Jd4 | 1.24 -
c-D eeesess)106-144 1 -~ .005 .03 38 .190] 1.14 -
C-Devirneanens 144-224 | - .016 .07 80 1.2801 5.60 -
C-Deveeveesss|224-D-E | 21 .037 .03 80 2.960| 2.40 -
D-E...... .o 21- 81§ -~ .02 .03 60 1.200] 1.80 -
D-E.... .. 81-103 | - .008 .12 22 L1761 2.64 -
Total..... - - - - 495 8.461125.78 -
Average®.. - - .017 .05 - .017]| - -
LApproximate grade A-B, 141-351: 210 feet at 52 cents per ton gold and

495 feet at 60 cents per ton gold

Spectrographic Analyses

Five composite samples of concentrates panned from the detrital cover
‘over a mineralized zone in the Bluff schists were analyzed spectrographically.
Sample descriptions are in table 9; analyses results are in table 10.

TABLE 9. ~ Field description: Concentrates for
spectrographic analyses
Sample No. Descfiptionﬁ

1 Pan concentrates composite, trench 4, A-B
2 Pan concentrates composite, trench 4, D~-E
3 Pan concentrates composite, trench 4, E-F
4 Pan concentrates composite, trench 4, C-D
5 Pan concentrates composite, trench 3, A-G

lSamples were taken at approximately 50-foot intervals

along trenches 3 and 4 (fig. 3).

Samples were

panned to a concentrate and composited.
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TABLE 10. - Spectrographic analyses

Sample No

coose 1

2

(9%}
19}

Element:?
Aluminum
Arsenic

oooooooooo

Gold..

Magnesium....... 00040
Manganese
Molybdenum..........
Nickel,.vsevioena
Silicon...eiivenvnrocecencans
Silver.......

ooooo

Tungsten 1
Vanadium. .v.voveeececcacens
Zirconium..

oooooooooooooooooooo
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+

+
Z@moRPOUOWE WP

ZOWOZ?UUOWZ

UmwwaoE PO

EUZU’OZD_:
?ZZWOM?:OU??

¥

D+

¥

A+--10 to 100 percent.
A -=3 to 30 percent.
Bt-~-1 to 10 percent.

B --0.3 to 3 percent.
C+--0.1 to 1 percent.

C --0.03 to 0.3 percent.
D+--0.01 to 0.1 percent.

D -~0.003 to 0.03 percent.
E+--0.001 to 0.0l percent.

E --0.0003 to 0.003 percent.
F+--0.0001 to 0.001 percent.

F --0.00003 to 0.0003 percent.
N --Not detected.

1Antimony; barium, beryllium, bismuth, cadmium, cobalt, columbium, gallium,
germanium, hafnium, lithium, mercury, palladium, phosphorus, platinum,
scandium, strontium, sulfur, tin, yttrium, and zinc were sought but not

detected at this wvalue.

Soil Sampling

A series of 15 soil samples was taken at 100-foot intervals across a min-
eralized section of the Bluff schists (adjacent to trench 4, fig. 3) after the

deposit had been delineated and sampled.
arsenic could be used as a guide to delimit the mineralized zone,

shown in table 11.

The object was to determine if
Results are

The gold value given is that of the nearest pertinent sample or samples.
Arsenic in the soil apparently is reasonably indicative of the zone of mineral-
ization in this deposit.
this and other deposits.
for arsenic.

The method should be tested on a larger scale on
There are relatively simple and reliable field tests
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TABLE 11. - Soil sampling data

Sample No.l | Arsenic, ppm |Gold, oundgerample No.! | Arsenic, ppm |Gold, ounce
per tomn per_ton

4-1 1 0.0 4+7 8,000 0.17

4+0 2 0.0 4+8 800 .07

4+1 5 0.0 4+9 160 .02

4+2 400 .04 | 4+10 640 .04

4+3 700 .02 4+11 12,800 .01

4+4 300 0.0 4+12 160 0.0

4+5 200 0.0 4+13 160 0.0

4+6 360 Trace |

1S0il samples start at the north end of trench 4 with minus numbers to the
north and plus numbers to the south at 100-foot intervals.

Mill Tailings

Mill tailings impounded at the old mill near trench 4 (fig. 3) were
panned. No free gold or valuable byproducts were found. Laboratory analyses
revealed that the tailings contain almost 10 percent arsenic intermixed with
goethite. Petrographic analyses are presented in the petrographic section of
this report. The specimens examined petrographically contained much less
arsenic than the whole sample.

SUMMARY

The gold placer deposits of Eldorado Creek, Daniels Creek, Swede Creek,
and Koyana Creek in the Bluff area were derived from the erosion of gold lode
deposits in schists. Almost all of the gold in the Bluff area placers was
derived from one schist series, about 500 feet or less in normal thickness,
sandwiched between massive metalimestones. The schists and the enclosing meta-
limestones are called the Bluff series. No evidence of gold lodes was found
in the metalimestones. A thick series of schists that overlie the Bluff
" series and outcrop over large areas east, north, and west of Bluff produced no
economically important gold placers although conditions for placer deposition
seem equally favorable.

The outcroppings of the upper massive limestones of the Bluff series were
traced westward along the sea cliffs to Topkok; the outcroppings then trend
northwestward toward the head of the placer deposits in the Topkok-Big Hurrah-
Solomon River area. Additional investigation is needed to determine if these
placers derived from schists contemporaneous with the Bluff schists and occupy
a similar position in the metasedimentary series.

Traces of gold are widespread in the Bluff schists, but the only gold
lodes of possible economic significance occur as stockworks of interlacing
minor fractures in zones of deformation that developed along folds in the
sedimentary series. Stresses that resulted from bending the enclosing massive
metalimestones contorted, folded,and deformed the less competent schists more
or less in proportion to the intensity of folding. Part of the stockwork of

fractures at Bluff contains 55 to 65 cents per ton combined gold and silver.
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Additional investigation of similar zones elsewhere in the southern Seward
Peninsula is needed to determine if the grade of the deposits at Bluff is
typical.

The gold lode outcroppings at Bluff were readily outlined by systemati-
cally sampling the active zone in the permanently frozen detrital cover. This
method should work equally well throughout northern Alaska if the outcroppings
are exposed to erosion. This method probably will not be effective if the
outcroppings are protected by a deep cover of loess or muck and ice.

Limited experiments on this project suggest that soil sampling with
arsenic as an indicator would have been an equally effective means of outlin-
ing the gold lode outcroppings. However additional investigations are needed
to determine if the use of arsenic as an indicator of gold lode deposits is
generally applicable throughout the southern Seward Peninsula.

The gold lodes at Bluff are being eroded and placer deposits continue to
develop at the present time. There is no reason to believe that the deposits
from which the placers were derived were different from those now being eroded.
Neither is there reason to believe that the remaining lodes do not extend to
considerable depths. Therefore, it is logical to assume that the remaining
lode reserves in the Bluff schists are at least equal to the total placer gold
derived from the Bluff area (table 3). Similar assumptions may be justified
in other areas in the southern Seward Peninsula but cannot be made without
additional investigations.

The gold placer deposits in Daniels Creek formed in solution channels in
metalimestones. Deposition in such channels explains the complex interlayer-
ing of fines and gravels reported by early-day miners. The bedrock is hard
and irregular with remnant blocks, potholes, natural bridges, and tunnellike
openings. An abundance of shaft sinking buckets and hand-mining equipment
abandoned in the hydraulic pits suggest that much of the gold was recovered by
hand mining the bedrock. 1In the placer deposits near the mouth of Daniels
Creek, the bedrock is an unknown distance below sea level. The solution chan-
nels in the metalimestones apparently developed when sea level was much lower
than at present. Therefore, the channel of Daniels Creek extends south under
the sea for an unknown distance. Presumably mining conditions in the undersea
portion of the channel will be much the same for an unknown distance offshore.
Obviously, recovery of gold from the metalimestone section of such a channel
below sea level presents serious difficulties. The unusual characteristics of
this channel should be considered when interpreting drill-hole sampling data
or geophysical data, and when evaluating recovery systems.

Gold placer deposits that collected in sink holes and solution channels
have received scant attention in mining and geologic literature, although they
were known to some prospectors. There are many sink holes in the metalime-
stones of the Bluff area. An isolated sink hole was mined for gold near the
head of the placer pits on Eldorado Creek. Sink holes, solution channels, and
other typical features of Karst erosion are common features of the southern
Seward Peninsula metalimestones. However, they are not readily recognized
because they are masked by a cover of silt, ice, and frost-broken debris typi-
cal of erosion in permanently frozen areas. Investigation of possible placer
deposits in sink holes or solution channels might be worthwhile in other gold-
bearing sections of the southern Seward Peninsula.
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PETROGRAPHY

by
Walter L. Gnagy

Petrographic studies were made on typical specimens of gold-bearing deposits and
associated rocks. Field descriptions are in the footnotes or tabulated and mapped
elsewhere as indicated by the footnotes. Two or more petrographic descriptions may be
tabulated for a sample location that contains two or more distinct rock types. These
are identified by an uppercase letter following the sample number; for example,
M6914-12 and M6914-12B.

TABLE 12. -~ Petrographic analyses, detrital cover, panned concentrates |
Field No....... JE M6825-RL! M6915° 3 | M6914,%4
11213747 |11 {12 {13 114 |15 |11 1415} 6 13
Mineral:
Albite oligoclase....eeevvees f =} =~ |- - - - - - - |=-4T]| - N
Ankerite....cveveveoveoecnees | = = -1- - - - - - - |-1-]T -
Apatites.eeeneeosnnnenns AU TN R [ (R P R I N N I I I I A S
Augite-diopside....... AU IS RS I I -3 I B R I B B B I I -
Calcite....... vevsesaveseses | = =|=|~-|F - F - - - S{-}-4T M
ChloTitee.vveeosessscnceseeas | =| -]F|TI|F M| MI M| M F M|S[M|S S
Chloritoid.......ccveeeve. . | S M|S |- S - S M N S|T|F|IM S
Dolomite. i eioeeeecoseosoonns -l -1-4-1A - A S A - - l=-1-1- T
EpPidOte. e eanesoonnacerans LMl -lT|F|-|s| -|-|s|T|T|F|-|T -
Garnet.. . evcsvesssescssscoces | =| === 1]- T T - - - - |=-{-1- T
Goethite.svesseeceeveoneoaes | = - |- - - - S |S S S
Goethite-limonite.....c.c.. | M SIS S S A -l=-1-1- -
Hornblende....ccvsesvasacess =] == 1T |~ - - - - -]=-1-1- -
K-feldspar.eeceoseveocasensss | =) =] =1~ 1= - - - - -1 -1-1-1- N
MUSCOVIECe v eresnvsssscnsees | T{T|~-|F |- - M - - F - |- |F|T M
Powellite forveerreonenneaee [ =) ===}~ - - - -| N|IN|N|N -
QUArtZ...evoevnseccacecsaeas [P P P (A P P P|P|P]|P P
Rutile..iceeecevecosoceoansne | =} === 1|- - - - - - N |IN|NYT -
Scheelite fivvvviveneenanens | =0 =|=-01~}|~- - - - - -]l ojTr|o|oO N
Sphene...ceeeeeceresnscnanss -l-l=-1-1F]| - - -1 - -f=1-1- -
Tourmaline...eeevessecessvee | =t T|T|T |- T - - T - TI|T|T|T T
Zircon feoeeesvovesccoececes j =] =f= 1= |~ - - - - - | NIN|NI|N N
P--Predominant......0Over 50 percent. T--Trace.......Less than 0.1 percent.
A--Abundant.........10-50 percent. O--Notable amounts less than 0.1 percent.
S-~Subordinate......2-10 percent. N--Sought but not detected.
M--Minor....s.......0.5-2 percent. f--Fluorescent.

F--FeW.ve:veeeaves..0.1-0.5 percent

1M6825~RL-1 through 15: Panned concentrates of samples from auger holes drilled at
approximately 200-foot intervals 100 to 200 feet west of the west side of the
Daniels Creek placer pits, starting about 1,000 feet from the beach and extending to
the head of the placer pits (fig. 3). Traces of gold were found in about half of
the samples but apparently always in association with slightly stream-worn schistose
rocks.

2M6915-11 and 4: Composites of samples of panned concentrates extending from head of
Daniels Creek placer pits eastward 1,200 feet across the Bluff schists. M6915-11 is
west of Daniels Creek; M6915-4 is east of Daniels Creek.

3M6915-5 and 6: Composites similar to M6915-11 and 4, except taken in an east to west
line about 500 feet downstream from the head of the placer pits on Daniels Creek.

4M6914-13: Composite of samples of pan concentrates taken across the Bluff schists
about 200 feet inland from the sea cliffs.




TABLE 13. - Petrographic analyses, selected specimens

from the exposed face of the Bluff
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Field No. M6915' | Field No. M6830,
1 2 13 Al
Rock classification:
Arsenopyrite vein................ oo -
Limestone.....oveverennuennnn.. ceenas - - -
Mineral;
Apatite......... S e ettt ettt T - - -
Arsenopyrite.........0.u..... oo P -
Calcite............. e et ettt - - - P
Carbonaceous material®...... e eeeeena, - - - M
Chlorite..v.veeniennernenennnnnn. . S - - -
Goethite....oveiinennnnnrnnnennnnnnn.. - S T -
MUSCOVILR. ittt erennrnnevennnnnn. cene S - - M
QUATEZ. st ite it iennenennnnnnnnnnnn, A A A A
Scorodite...veriiiiinnnnnennnnnnnnn. S S S -
Chemical: Mercury.............oeo..... . il Il -

P--Predominant.... cecse.e.0ver 50 percent.

A--Abundant............00.....10-50 percent.

S--Subordinate.......0v0.n....2-10 percent,

M--Minor.......cv0vivvnnne...0.5-2 percent.

T--Trace............ sesseve...Less than 0.1 percent,

C--Rock classification.

1M6915-1, 2, and 3 are typical specimens of higher-than-average grade mineral-
ized schist exposed on the seaward face of the Bluff (fig. 3) about 300
feet south of trench 1. M6915-4 is a chip sample across 100 feet of rela-
tively high-grade mineralized schist adjacent to an old adit (Idaho lode)
also exposed on the Bluff. This sample assayed 0.045 ounce per ton gold
and 0.08 ounce per ton silver.

2Sooty-black limestone in contact with and overlying the schists. It has a
low specific gravity and only small traces of manganese, vanadium, and
chromium are present. The black color is due to carbonaceous material.

Heating in a combustion tube furnace at 610° C for 15 minutes volatilized
most of the black substance.
3Mercury present less than 10 ppm.
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TABLE 14. - Petrographic amalyses, typical specimens, trench 1t

Field No. M6914
1] 213[4]ls516] 718191101112} 128

Rock classification:

Chloritoid schist......onveeeen -l =)-1-1~-7Cl-1-1- - - - -

Limestone®....... ceessseseecans cl-1-t=-=-1=-5-1-1- C

Muscovite schist..... teeersesses | =|C}C cl- Cc| - - - - -

Mica SChiSt...ceeevecoveeeonanee [ =b == =|-|=|~|" C - - - -

Quartz segregations........cece.. [~ cl-l-|Ccj-|-1C}{C - - - -
Mineral:

Biotite@eeeeeesveeosasassoonssnse [ =] =}=}=1-1"]"}" Al - -1 - -

Calcite....oovuve Ceeeisaaseenees - |-l -1=-}=-1-}T}~- Pl P| P

Chlorite...ecvieaveceonssaoocons | = A|S|S|S|A - S - -

Chloritoid..seeseennnascsceneees | =|=|=|-1-181"1" F| - - - -

DOLOMItEs e vesnvoesessossanesasse [N =71=7]=71=1¢< MiM]| - N| N| N

Epidote...cveeeenacecne verernesa =l =1-1l-1~-]1-|8|M}|- - - - -

Goethite..eseeevsoesesseessesans | =t =|SIM|F F{F|F|-] F| M| F}| -

Graphite....oceeevsescanareonves | = T|S|M|F|F]FIFI|- -1 - - -

MUSCOVIE@: cvrueveesernsssannseese [ = [A]P A|lA|AJAAL[A | A S| A -

QUATEZ. v vooaoosoeoceacasesencae |A AlalalalajrpiAalalAjA] AIM
P--Predominant......Over 50 percent. F--FéW....e.....0.1-0.5 percent.
A--Abundant.........10-50 percent. T--Trace..... ...Less than 0.1 percent.
§--Subordinate......2-10 percent. N--Sought but not detected.
M--Minor.....e-o....0.5-2 percent. C--Rock classification.
lgee table 4 for field description and analyses data; location is shown on

figure 4.
2gamples 10-12 are classified "schistose limestone."

TABLE 15. - Petrographic analyses, typical specimens, trench 2t

Field No. M6915
7 8 9 10

Rock classification:

Chloritoid schist..... SRR .o C - C -

LimeStOne. s vesoersonesossnssoarees et eseeeee oo eve - ) - c
Mineral:

CALCLt@e s vneveesososassnsassssssasosessasonnannseses - -

Chlorite....... e ess e enane e eesasserseesns e S - A -

Chloritoid....... PN s eaeen ceresseasraanas AN S - S -

Dolomite..coeeveeecsacsananns R ) - N - N

Goethite...ecovsrssosososntsocanosnarcencancascns ceens F F M F

Graphite....ceeseeeeoconosorecoacececens ceereaae F S F M

MUSCOVItE. i vveseesesossesvssncanccns e earas e e A - A -

QUAYLZ. e oooocoousacocsoessonoasosonnsnsosonsnreasososs A A A A
P--Predominant......Over 50 percent. F--Fe€We.0ov0ee...0.1-0.5 percent.
A--Abundant.........10-50 percent. C--Rock classification.
§--Subordinate......2~10 percent. N--Sought but not detected.

M--Minor....eee.s...0.5-2 percent.

lgee table 5 for field descriptions and analyses data; location shown is on
figure 5.

®gchistose.
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TABLE 16. - Petrographic analyses, typical specimens, trench 3%

Field No. M6913°

11213)4]5f617]8]9]10j11af11B]12]13]14]15
Rock classification:
Calcareous schist........ ] -| -|-f-|-}-}-]-1{- -1 -~ |l ¢ -1 =] =1 -
Chloritoid schist........ | -|-|-|c|-t-|c|-1|- -] - - -] =1 -] -
Crystal quartz..... oot =l -l =-1-1-1-1-1-1- -] - - cl - -1 -
Gneiss.....ovvvevievenne | =l Cl--|=-1-]-1-]- c| - - - -1 -1 -
Gossan.....ecevvvvinenne | == -f-|=-|-1-]- -] - - cicl -] -
Muscovite schist.........}C} -] -|-|~-fcl-1c|- - - -1 -1 -1c
Quartz segregations......| ~-|~|-|-]-]-|-|c |- -] - - -1 -] -] -
Quartzite.......oo0vnenee | ==} -t=-|Cc|-]-1-1]- -] - - -] =] -] -
Schist....ovvvvveeevvenn -l -lectl-t=]=]=]-1- -] - - -1 ¢l -
Mineral:

Apatite........cvvvvvevn | =TS |INIT]|FIMI|T]|- F| T - -] -1 -] -
Biotite...oevvvvinrnnnnee | ==} =f-f=-1-}-1|-1]- -1 T - -] -] -] -
Calcitesiveiseevecenneeee | = =] =|=-t=|==-1|-]- -] - Pl-]|-f-{-
Chalcopyrite + galena.... [~ |-} ~-}|-]-]-]-]-|n]| -] - - | -]~ -] -
Chlorite...cveveeereenane | = AlT|MIS - Al S - - A
Chloritoid......cevvvwuwe. | = -] -lAa]|=-{-|s8 |- M| T | - -] -] -] -
Dolomite..vevrevncncennee [ =|=|=]=-]|=-|~-1=]-1{- -l - IN | =-]=] -] -
Epidote....oovvvvvnenaas [ === f=f-]-]-1-|=-| =] = |-|-|-|-|T
Goethite..........cevvve . |[Fl=IM|A|TiTIM|(F|P| M| S ]|T [s|{s|T S
Graphite.....vovveeveueee | S|Fl-]=-|=-|-|=-1]-1|- S S -] -| 5| -
Muscovite.........oevveee |[A|M|S A S |A|P P |S P| P S |A|lS] S| A
Pyrite...oovveevennesiane [ === =fTlTlT (N ]T -| T | T -1-1-1-
Quartz................... |P|lP|P|P|P|PlA|AjA] alAa |A |A P| P| A
Sphene.......c.vvveveven | = | =t=-[-)-|-|-1|T1]- - - - -} =f =] -
Tourmaline........... ~i=d=-J-J1~-]-JT7]-1-4f -1-t-]T]-] -1

P--Predominant..........Over 50 percent.

A--Abundant.............10-50 percent.

S--Subordinate..........2-10 percent.

M--Minor................0.5~2 percent.

F--Few..................0.1~0.5 percent.

T--Trace................Less than 0.1 percent.

C--Rock classification.

N--Sought but not detected.

1See table 6 for field description and analyses data; location is shown on
figure 6.

2Sample M6913-12 contains 0.02 ounce per ton gold and a trace of silver;
sample 6913-13 contains 0.14 ounce per ton gold and a trace of silver.
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TABLE 17. - Petrographic analyses, typical specimens, trench 4t

Field No. M699
41 | 418 {42 [42B |43 144 145 146 |47 148 §49 151 15182 |52 153 |54 }55 |55B |56 {57 |57B | 58
Rock classification:
Bedded quartzite.... - - - - - - - - - | - - - - - - - - - - - -
Contorted gneiss.... - - - c - - - - - - - - - - - - - - - - - -
(€30 T=0 - 3 T - - - - - - - - - - C - - - - - - - - - -
GOSSAN.vsecessnsasas - - - - - C - - - C - C - - - - - - - - -
Hematite schist..... - - - - - -1 -1 - -y -1 -1 -1 - -1 -1 -1 -1c - -1 - -
Limestone........... - - - - - - - - - - - - - - - - - - - - - -
Muscovite gneiss.... - - C - - - - - - - - - - - - - - - - - - -
Muscovite schist.... o] - - - C - - - - - - - - - - -
Quartz crystals..... - - -] - - | - -] - - - -1 - - - - - | - -1 -] - -
Quartz segregations. - - - - - - - -1 Cc - - - - - - - - - - - - -
Schist......covuvnn. - - - - - - C - - - - - - - - - - - - -
Sulfide vein........ - - - - - - - - - - - - - - - - - - - - -
Vein quartz......... - - - - - - - - - - - - - - - C - - - - - -
Minerals:
Apatite............. - - - - - - - - - - - - - - - - - - - -
Arsenopyrite........ - - - - - - - - - - - - - - - - - - - - -
Calcite...... ceraae T - I N|N - - | N - - - - - - - - - -
Chlorite..ceeevesnes - - - F FIA|T - F -1 A - - - M F -
Chloritoid.......... - - - - - - - - | M - S - - - - - - - - - - -
Dolomite..eeeenacnes Nl - - - - | N|N| N} - - N| - - - - - - - - - -
Goethite...ceeev. cee T T A T F S A S A - - - - - - - -
Goethite-limonite... - - - - - - - - - - - - [ S - S S -
Graphite.......... . M| - -1 - Fl-~|s|M|F]| -] - - - - - - F{-1|- -
Hematite...... cencas - - - - - - - - - - - - - - - - - A - - - -
Muscovite........ ‘e A F S A P S1A] A|A]|A P| M - P S P PIA P T | A -
Pyrite.c.eeeeven.. . -1 - T | - -t -1 =-1=-1-1-1-1-1T -lTiTt] -1- S I -
Quartz...... seecnsne A P A P A A P A P P A P N A P A A A A P P -
Scorodite...cveenas . - - - - - - - - - - -1 Mi P - - - - - - - - -
Tourmaline..... oo en - - - - - - - - T - - - - - - - - - - - - -
P--Predominant...c.oeo... Over 50 percent. F--Few...... seeraens «.+.0.1-0.5 percent.
A--Abundant....eco00u00e 10-50 percent. T--Trace.....seses00.....Less than 0.1 percent.
S--Subordinate.......... 2-10 percent. N--Sought but not detected.
M--Minor....oceceeevonas 0.5-2 percent. C--Rock classification.

' gee table 7 for field description and analyses data; location is on figure 7.
2gample 51B assayed 0.15 ounce per ton gold and nil silver.
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TABLE 18. -~ Field descriptions, miscellaneous specimens1

Field Map Field description
, No. No.
i M6814-1 1 Schist on top of the ridge between Ryan Creek and Silverbow

Creek at the extreme head of Ryan Creek. This schist over-
lies the Bluff limestone-schist series and covers most of the
area for 10 miles west of this ridge. The scarcity of gold
placer workings in the area where this schist series is the
dominant bedrock suggests that this schist series contains
very little gold.

M6814-2 2 Pyrite segregations in schist below limestone exposed west of
Silverbow Creek between the creek and the cliffs. This
schist bed parallels the coast and dips slightly northward.
This is the uppermost schist bed of the Bluff limestone-
schist series and is slightly above the Ryan schists.

M6814-3 3 Schist contact with limestone on bluffs west of Silverbow
Creek. A prominently exposed slightly mineralized contact
between the schist of sample M6814-3 and the overlying mas-
sive limestone.

M6916-1 4 Ryan schist at beach. The Ryan schist is prominently exposed
on the wave-cut coast between Ryan and Silverbow Creeks. A
number of small placer pits suggest that it is gold-bearing
although no gold was found in the few samples taken.

M6916-2 Selected specimens, Ryan schist.

M6916-3 Pan concentrate, Ryan schist outcrops.

M6815-1 7 Typical specimens from a prominent prospect pit on the top of
the ridge N 25° E 1 mile from Bluff airfield on Eldorado
Creek-Lost Creek divide.

M6815-2 8 Typical specimens from a prospect pit on left limit Lost Creek
N 25° E of Bluff airfield, 1/2 mile. This and sample M6815-1
are typical of the material exposed in a number of prospect
pits along the limestone ridges.

M6816-1 9 Fragments of schists found where Eldorado schists cross
Eldorado Creek at the head of the placer pits. This is the
furthest upstream that evidences of schist or gold could be
found. The Eldorado schists could not be traced above this
point.

M6830-1 | 10 Mafic igneous rock from 100 to 400 feet west of Bluff airfield.
This and sample M6830-3 were float specimens apparently
almost in place. The nature of the float trace would suggest
one or more sills but the rock was not exposed.

M6830-3 11 Mafic igneous rocks 100 to 450 feet west of airfield at Bluff.
M6830-4 | 12 Metalimestone suite 0 to 450 feet west of airfield at Bluff.
M6830-5 | 13 Quartzite found with limestone 0 to 450 feet west of airfield
at Bluff.

M6830-6 | 14 Schist about 500 feet west of airfield at Bluff. This is part
of the same schist series as sample M6814-1 (map No. 3).

oy n

1Field descriptions by John Mulligan. Petrographic descriptions are in
table 19. Map numbers refer to figure 2.
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TABLE 19. - Petrographic analyses, miscellaneous specimensl

Field NO..vevversvansronass M6814 M6916 M6815 | M6816, M6830
11213 11213, 112 1 21 31 44151 6
Map No...oeosan. esecaiesens 112131 4]5]6 718 9 10{ 11 112 113 | 14
Rock classification:
BaSAlte.veererenrnannss el =t -1-1- - - - Bl - -1 -
Chlorite schist.......... -]1-]C - |-~ -] - - - - - - -
Dolomitic limestone...... -1-1- -1-1- ci - - - - - - -
Gneissic quartzite....... R -1-1 - -] - C - - - - -
Limestone..cveeeeececeess - =1- -1=-] - ~lc - - - C - -
Limy schist.............. S -] - -] - - - - - - -
Muscovite schist......... -{CiC -1-1- -1 - - - - - - -
Pyrite vein......... veses | = |C | - -~ - -1 - - - - - - -
Quartz segregations...... c|-|C == - - - - - - - - -
Quartzite.....covivnnenn. -|=-1- -i-1- - - - - - - C -
SchisSt..oveevrucoenerense Ci{-] -~ -1-1 - -] = C - - - -
Vein quartz......ccceeaves -1-]C -1-] - -] - - - - - - -
Mineral:
Albite-oligoclase........ N|-]|- St-1| - -1 - N - - - - -
Andesine.......... S I -1-1- - - - P - - - -
Ankerite......ccceevunennn -|F|- - |- - -] - - - - - - -
Apatite........... 0.0, weo | Fl -] - -1-1 - - - - - - - - -
Augite....vcoevevrancanss - -1- -1~ - - - - - - -
Biotite.ieeeonoseonens ceee = |-~ - |F -1-- - - - - - -
Calcites..uvun I T AlP}| - P - - - -
Chalcopyrite...covevenues | =|T |~ | - |-} - - - - - |- - -1 -
Chlorite........ vessesess |A|F P SIS -1 - - - - -
Chloritoid....ecvveveeess | S| =18 -1S - - - - - - - -
Diopsite...evveeviarenees | = =1~ T|=-§ - - - - - - - - -
Dolomit@seeeseceoconnsease | = =]~ - |N{| - - - - - - -
Epidote...... cesescereres [ M) =]~ -|-|F -1 - - - - - - S
Garnet....eeee P N -{-| F -1 - - - - - - -
Goethite....enceveveeees | M S -15 - - S - - M
Hematite......... creseaas - -] - -|-1=- - - - - - -
Hornblende....eveeeeeeeee | T | =1 - -|-]F - - - - - - -1 F
Ilmenite.....coveeevees ee |l = =1~ -1~ M -1 - - - - - - -
K-feldspar....eoveeene eeo [N -] - -1-1- - - N F (A - - -
Labradorite......ccee.nn I -~ - -1 - - Alpr -] - -
Magnetite...coviauens eees | T| =1~ -1-|T -1 - - - - - - -
Muscovite...... cessacsnae P|S|P|A]|]~-IM -1 - A - - ] S| A
Pyrite....ccce0. PN . -1A|T T}i-|F -] - - - - - - -
Quartz..... ceeseressssess |AIPIA | AN} P P - M| P| A
Scheelite f...... . cees | == |- -IN|T -] - - - - - - -
Sphene..........cov0n U I I I N -] - - - |- -l -JT
Tourmaline......... ceveee - -1~ -|{-lT - - - - - - - -
Zircon f....... s o cs s s sl =1=1- - INjJT -1 - - - - - - -
P--Predominant....Over 50 percent. F--Few....... 0.1-0.5 percent.
A--Abundant.......10-50 percent. T--Trace.....Less than 0.1 percent.
S~-Subordinate....2-10 percent. N--Sought but not detected.
M--Minot.......... 0.5-2 percent. C-~Rock classification.
l1gee figure 2 and table 18. f--Fluorescent.
zPorphyritic.

3 Coarse.
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TABLE 20. - Petrographic analyses, finely ground mill tailings

Field No. M6915-12' 2

Minerals:
Biotite + chlorite....
Goethite.eievoeunne
Pyrite..ceeeieeresnesenenes
Quartz......
Scheelite f....c0..0..
Sphene. . cooeeeecones s eeocseseess

® 490080000000 s0 s 0000000

9 8600080000000 00000 0000000008000

L R R N A N A A N R ]

$ 02 0000000 6000000006000 060s 00000 se0cserS

LI BN 2K B IR BB BN A Y SR BT A I SN S R AN N RN S

600000 ac 6600000000

HHRP>PAH WM

P--Predominant.......ce.v0.0.....0ver 50 percent.
A-~Abundant...........0vvuuvts...10-50 percent.
S--Subordinant........e.000000...2-10 percent,
T--Trace......cct0eveeeeveenses..Less than 0.1 percent.

f--Fluorescent.

! Trace amounts of copper and zinc were detected spectroscopically. This
sample contained less than 0.003 percent mercury and less than 0.1 percent
arsenic and phosphorus.

®Samples from old mill near trench 4 (fig. 3).
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