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DISCUSSION
Introduction

These geochemical maps show some results of a
reconnaissance geochemical survey done in the Medfra
quadrangle, Alaska in 1978 and 1979 as part of the
Alaska Mineral Resource Assessment Program. The maps
show the distribution and abundance of gold and silver
in 370 nonmagnetic (C3) and 422 moderately magnetic
(C2) heavy-mineral-concentrate samples, and 513
minus-80-mesh stream-sediment samples, and silver in
355 ash of aquatic-bryophyte (mosses) samples as
indicated on the histograms (figures 1-3) on a subdued
topographic and generalized geologic base. Maps for
other selected elements are available in U.S.
Geological Survey Open-File Reports (King and others,
1983a,b,c,d).

Various symbols of different size are used to
represent values and ranges of values plotted as
defined in the histograms (figures 1-3). Triangles
denote silver and gold in the C3 fraction and silver
in mosses. Circles denote silver and gold in the C2
fraction and silver in sediment samples. Squares
denote gold in sediment samples determined by atomic-
absorption analysis and hexagons represent results
obtained by spectrographic analysis. The largest
symbols indicate the most anomalous values.

Several different smaller symbols are used to
indicate sample sites and also to indicate what types
of samples were collected at each site. Explanations
for these symbols are given with each map.

SAMPLING, PREPARATION AND ANALYSIS OF SAMPLES

Most of the samples were taken from channels of
active stream; with upstream catchment areas averaging
about nine km®. Samples were taken from first or
second order streams whenever possible. Larger, or
third order, streams were sampled when helicopter
landing sites along first or second order tributary
streams were not available. Minus-2-mm stream
sediment was collected for the stream-sediment samples
by wet sieving at the sample sites with a stainless-
steel screen. Heavy-mineral-concentrate samples were
collected by panning the minus-2-mm stream sediment to
remove most of the light-mineral fraction.

This report is preliminary and has not been reviewed
for conformity with U.S. Geological Survey editorial
standards. Any use of trade names is for descriptive
purposes only and does not imply endorsement by the
USGS.

Samples of aquatic bryophytes were collected from
stream channels beneath the water level mainly from
the silty sides of the stream channels but also from
deadwood and boulders where they were attached.
Samples were partially washed in the stream at the
sample sites to remove large quantities of silt and
sand. No attempt was made to differentiate the
various species of bryophytes that were collected.

A11 samples were partially dried in the field and
later completely dried in an oven at the Taboratory.
After drying, the stream-sediment samples were sieved
with an 80-mesh (0.177 mm) screen and the <80-mesh
fraction was pulverized to minus 150 mesh in a
vertical grinder using ceramic grinding plates.

Panned samples were sieved with a 20-mesh (0.8 mm)
screen. The <20-mesh fraction was passed through
bromoform (specific gravity, 2.86) to remove light-
mineral grains not removed in the panning process.
Fach heavy-mineral concentrate sample was then divided
into three fractions based on the magnetic
susceptibilities of the mineral grains. A fraction
consisting chiefly of magnetite was removed with the
use of a hand magnet and a Frantz Isodynamic magnetic
separator. Two additional fractions were obtained by
passing the remaining sample through the Frantz
separator at a setting of 0.6 ampere. The fraction
composed of mineral grains having no magnetic
susceptibility to 0.6 ampere is referred to in this
report as the nonmagnetic fraction. The mineralogic
composition of the nonmagnetic fraction was determined
by visual observation with a binocular microscope.

The fraction consisting of mineral grains with
magnetic susceptibilities between 0.1 and 0.6 ampere
is referred to in this report as the moderately
magnetic fraction. Using a microsplitter, a split of
each sample of the nonmagnetic and moderately magnetic
fractions was obtained. One split was then pulverized
to <150 mesh by hand grinding in a mortar and pestle.
The ground portion was used for spectrographic
analysis.

After oven drying the samples of aquatic
bryophytes, most remaining silt and sand was removed
by hand and compressed air, followed by several rinses
with tap water. The samples were again oven dried,
pulverized in a blender, and ashed in a muffle furnace
during a 24-hour period with a maximum temperature of
500°C. The ash was passed through a 0.119 mm sieve
(145 mesh) to remove most remaining sand grains. The
ash of the samples ranged from 8 to 72 percent with a
mean weight of 36 percent of the dry material. The
ash of aquatic bryophytes that are free of sediment
should be approximately 10 percent of the original dry
weight (Brooks, 1972, p. 178). Thus, most samples
contained various undetermined amounts of sediment.

Minus-80-mesh stream sediment samples and the
nonmagnetic and moderately magnetic heavy-mineral-
concentrate samples were analyzed semiquantitatively
for 31 elements, including gold and silver, using a
six-step emission spectrographic method outlined by
Grimes and Marranzino (1968). The method was modified
slightly for the concentrate samples to eliminate
spectral interferences. Stream-sediment samples were
also analyzed for gold using atomic absorption (method
described by Ward and others, 1969). Ash of aquatic-
bryophyte samples was analyzed for 33 elements by a
semiquantitative emission spectrographic method for
plant materials described by Mosier (1972) and
modified by Curry and others (1975). A1l of the
analytical results are available in U.S. Geological
?urv?y Open-File Report 80-811 (King and others,

980).

Distribution and nature of geochemical anomalies

A1l detected values for gold are considered
anomalous and are shown on the map. All values for
silver detected in C3, C2, and sediment samples are
shown on the map; most of these are considered
anomalous. Some lower values for silver may be
anomalous in some areas and not in others. A plot of
all detected values of silver in moss samples was
examined and only those interpreted as showing
meaningful geochemical distribution patterns are shown
on the map of this report. Determination of what
values are anomalous was based on examination of
frequency distributions (figures 1-3), areal
distribution patterns, and information obtained from
areas of known mineralization.

Gold was detected in samples from 17 sites in the
Medfra quadrangle. Gold was observed under the
microscope in all of the nonmagnetic heavy-mineral-
concentrate samples in which it was detected by
analysis plus in two additional C3 samples. High
silver values in C3 samples that also contained high
gold values probably represent silver occurring as an
alloy with the gold.

“Two of the gold anomalies shown are in gold
mining areas. The strong gold anomaly shown in the
Nixon Fork mines area (T. 26 S., R. 21 E.) represents
high values found in samples from two sites on upper
Ruby Creek near the old, now inactive Treadwell mill.
The values are probably highly augmented by
contamination from milling operations. The Nixon Fork
area is considered favorable for the discovery of
additional lode gold deposits; however, none are
indicated by the results of this survey. Gold was
found in a sediment sample from Creston Creek
{T. 22 S:5 R, 15 E.), which is a tributary to Colorado

Creek, a gold placer mining area with minipg )
operations located primarily in the adjoining Ophir
quadrangle. )

Several of the gold anomalies are 1n areas where
gold occurrences have been reported (Schwab and
others, 1981), mainly as vcolors" or placers, but none
has been produced. These areas include Clearwater
Creek and other streams draining the Sunshine
Mountains (T. 22, 23 S., R. 20 E.), headwaters of the
Nixon Fork (T. 23 S., R. 24 £.), and the Our Creek
drainage (T. 18 S., R. 22, 23 E.). Gold is also said
to occur on Granite Creek (John Stone, oral commun.,
1978) (7. 20 S., R. 23 E.), downstream from the sample
<ite where a low value is indicated.

Some of the anomalies found by this survey, where
gold has not previously been reported are discussed
below.

The high gold value of 10 ppm indicated in the
East Fork Hills (T. 27 S., R. 26 S.) was found in a
sediment sample by spectrographic analysis. As
previously reported (King and others, 1980, p.
value is considered suspect. Some evidence for
mineralization in the East Fork Hills was found;
however, strong evidence is lacking. )

A highly anomalous value of gold was found in a
C3 sample from Washington Creek (T. 25 S., R, 20 E.),
south of the Sunshine Mountains. Gold was also
visible under the microscope in this sample and in the
C3 from an adjacent stream. High silver values were
found in both samples, possibly occurring as an alloy
with the gold, and one of the samples contained a high
value of copper (King and others, 1983a).

Chalcopyrite was identified in this sample and both
samples contained pyrite. Moderately anomalous values
of lead and zinc were found in other sample media from
the same sites (King and others, 1983a). The area of
the drainages of the two samples sites is underlain by
Cretaceous sediments (Ksu, Ksc). The sediments are
altered to hornfels a short distance to the north
suggesting that the granitic pluton that forms the
core of the Sunshine Mountains may occur at shallow
depth in that area (Patton and others, 1982, p. 8).

Highly anomalous gold and silver were detected,
and gold was observed under the microscope, in a C3
sample from the headwaters of the North Fork on the
Innoko River, about 24 km northeast of the Cripple
Creek Mountains. Anomalous zinc and the zinc mineral
sphalerite were found in the same sample and in other
€3 samples from drainages in the area. The C3 sgmpIe
from an adjacent drainage to the southeast contained
anomalous silver, arsenic, cadmium, copper, mo1ybde-
num, lead, and zinc. Arsenopyrite, chalcopyrite,
galena, pyrite, and cassiterite were identified in
this sample. Anomalous elements and ore and

7) the

ore-related minerals found in samples from several
adjacent drainages roughly define an anomalous area
between the Susulatna and the North Fork of the Innoko
Rivers and centered by the Tango benchmark.

The area is underlain by a Triassic and possible
Early Jurassic unit of tuff and volcanic breccia
(J Rt), Cretaceous sedimentary rocks (Ksu), and
Pennsylvania-Mississippian chert and limestone (P Mc).
A small area of Cretaceous-Tertiary volcanic rocks
(TKn) is present in the southeast part of the area.
The sources of the ore minerals or the type of
mineralization were not determined.

The gold anomaly shown in the Mystery Mountains
represents high values found in a C3 sample and a
sediment sample from a site on upper Cottonwood Creek
(T. 23 S., R. 23 3.). Samples from the same site are
also anomalous in silver along with arsenic, bismuth,
copper, lead, and tin. The minerals arsenopyrite,
cassiterite, gold, and scheelite were identified in
the C3. Rock sampling in the general area showed only
a slightly anomalous value (0.05 ppm) for gold in a
sample of feldspar porphyry dike with abundant
tourmalene (Schwab and others, 1981). The area is
underlain by Cretaceous sedimentary hornfels (Ksc)
intruded and thermally altered by numerous felsic and
intermediate volcanic sills and plugs. The source of
the gold was not determined.
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