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INTRODUCTION

The United States Bureau of Mines, in its Heavy Metals Program, desired to
have research performed to determine the size~frequency distribution and possible
economic value of gold porticles in the flne slze runges of Alaskon placer deposits.
Primary Interest wos involved in obtaining evidence of the occurrence of fine gold
and to determine the ameanablility of standard sampling and production methods in
the evaluation ond recovery processes, |

A research controct between the United States Bureau of Mines and the Univer-
sity of Alaske was Initiated In June, 1948 as the first phase of this Investigation,
but was subsequently modified in June, 1969 to Include beneficlation processes amen-~
able to recovery as well aos eveluation methods for fine and flakey gold.

In searching the literature relative to fine gold in Alaskan placer deposits, it
was found that virtually no research has been devoted to determining the extent of
fine gold distribution and its effect on evaluation and subsequent recovery methods.
Standard evaluation technlques have relied on gravity methods of concentration and
recovery of the visible gold from the concentrate. In general, this has proved
satisfoctory in that operational recovery methods used were probably not conducive
to retaining gold particles of less than 100 mesh in size.

Operators generally have made no attempt to obtain o size analysis of gold in
a head sample, but many have kept records of the size distribution of the gold os
actually recovered. A review of these records, from selected areas, Indicates that
the -100 mesh gold represents from 0 to 5% of the total gold recaverad. Although
figures of this type may point to a probably fine gold loss, the difficulties inherent
in evaluating the taillng material or modifying the recovery system have usually dis-
couraged efforts in this direction,

Characteristics of Alluvial Deposits
Placers are generally defined as unconsolidated depcsits of detritel material

containing a valuable mineral or minerals that have been liberated by natural
processes. An alluvial depesit, in a strict sense, indicates that the deposition hos
been affected by flowing water. It is possible then to have placer deposits which
are not alluviel and alluviel deposits which are not placers.

For the purposes of this report, the term alluvial is used, and the Investigation
is concerned with four types of alluvial deposits as characterized by the water carry-
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ing capacity and the resulting detrital material,

Creek Deposits: Thesa deposits have constituted the most Important types
because of the great number of streams past ond present eroding the land surface
and the generally efficient concentrating action of the running water on the heavy,
valugble minerals,

As the composition of @ creek deposit Is dependent upon the type of rocks
present in the vicinity and the degree of erosion that hos transpired, they are
usuclly not simiflar os to mineral content or particle size dlstribution. They de,
however, share the following common features: the valueble component genemlly
constitutes only a minor portion of the mass; the quartz sond with "black sands”
make up ancther portion; the material larger than sand size is the mafor portion;
ond all of this material can have various shapes, weights and specific gravities.

Native gold is economically the most important element In these deposits, but
other valugble components include platinum, cassiterite, cinnabar, monozite, colum~
bite, flmenite, zlrcon, and gems such as dlamond, sopphire and ruby.

Because of its hardness and resistance to chemical ottack, quartz is the most
common constituent of the sand and these same reasons hold true for those minerals
that make up the "black sand” Prodlon.. The latter may Include such minerals as
magnetite, ilmenite, rutlle, gamet, chromite, monaezite, cinnabar, wolframite,
scheelite and cassiterite.

The size and shape of the large fragments as well as the amount of extreme
fine clay particles con contribute to preferential carrying caopacity and deposition of
fine gold in o stream system as well os recovery efficiency in a mining opemfion..

River Bar Deposits: These deposits differ from creek depasits primartly due to
the corrying capacity of the water, The shallower gredient of the river systams
{imits the oany%ng capacity of the river as to particle size so that a more uniform
size distribution is presant.

The bors are usually formed during periods of highwater In zones of lower
stream velocity where the settling velocity of the tronsported particle is greater than
the horizontal velocity of the stream. The bars may be exposed during petiods of
low water, but seldom remcin permanent with the tendency to shift dowrstream.

Gold particles ore usually finely divided and difficult to recover, but are
similar to the sand partlcles In that they are of o more uniform dissemination,

Beach Deposits: Like other alluvial deposits, the mineral composition of
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present and submerged beaches is dependent upon the nature of the source rock from
which the detrital material was derived. The source may be from the adjocent sed
floor, outcrops along the coast line or more normally from materlal transported by
rivers and sireams to the coast line.

In the latter case, the deposits is Initiated at the mouth of the transporting
stream and elongated parollel to the shore line as o result of wave action and long
shore currents, In some cases, wind action may have some bearing in cencentration
by removal of the lighter material.

These deposits ars simflar to river bar deposits In regard to uniformity of particle
sizes, but differ in percentage of heavy mineral constituents present due to the re-
concentration action of the water and wind forces previously mentioned.

Gold in these deposlts is generally in the size range of 28 to 150 mesh, but
characterized by an éxfreme]y thin, Flakey shape that defles recovery by conven-
fional gravity methods.

Off-Shore Deposits: These deposits may take the form of drowned placers of
other origin, reconcentration of drowned placers by bottom currents ond wave action
or extremely fine particles carried some distance off-shore by streams tronsperting to
the coustline.

Depending upon the type of deposit, the size distribution of the detrital
material Including heavy minerals and preclous metals, could be similar to or @

combination of the other deposits previously dlscussed.

Charocteristics of Gold
The character and size composition of gold porticles found In placer deposits,

as with the bulk of the detrital material, Is o function of tha whims of the original

lode deposttion and the subsequent erosional processes . The porticles may vary from
relatively large nuggets to minute specks, called "colors."  However, the inherent

malleable property of gold gives this element on entirely different reaction to ercsion
forces than that produced In the ossociated minerals,

Mineral parficles exposed to erosional forces undergo a continual process of
comminution, but gold particles subjected to the same forces will become rounded
and water worn agnd almost always flattened to some exfent.. Gold that is rogged
and angular, with pertlcles of adhéring quartz, indicotes little stream action ond,
consequently, a short distance of travel. Flat, paper thin colors are buoyed up by

water purticularly water containing much clay or tale; they moy be carried long dis-
3



tance by a swift stream,

The extremely high specific gravity, and the ability to amalgamate with mer-
cury, are properties that are utilized to recover gold in plocer operations. The
shape and size of the gold particles also have considerable bearing as to ease or
difficulty of recovery, _

Shape and size are correlated with the distance from the lode source fn that
the farther the gold has truvelled, the flatter the particle. It is reacsonable to
expect then, that without modifications, conventional recovery systems and evalua-
tion processes become progressively less efficient as the distonce from the source

increases,

Scope of Study
The primary purpose of this study was to determine the size distributlon of

free gold in olluvial-type deposits with particular emphasis on those sizes not nor-
mally recovered in present-day placer mining operations. The shape of the gold,
recovery system used, amount and turbidity of water, size of accompanying gravel
and many other voriables were necessary porometers to be considered. As the
project developed, it became evident that secondary objectives of sample evaluation
techniques and beneficiation methods were of equal Importonce and, consequently,
were included as Phase 1l of the study.

In conjunction with the primary objectives, it was necessary that the sampling
procedure for evaluation be copable of analyzing total gold content In all size
ranges. The analytical scheme for gold must also consider the fact that the gold is in
the free state ond the prebability of obtalnlng o representative sample of the liber-
ated particles Is exiremely remote. ' '

The totel study was then concerned with determining: the size frequency dis-
tribution of free gold particles in various types of alluvial depesits; procedures for
sizing the samples through sub=sieve ranges; developing an appropriate analytical
scheme; studylng the effect of the shape factor of free gold particles recovered;
testing methods of fine gold beneficiation for purposes of evaluation and recovery;
and where appropriate an evaluation of accessory mineruls.

Samples for study were selected to represent alluvial deposits that would glve
a wide variance of gold characteristics resulting from source material, distoncs

travelled and erosion forces acting on ”F particles.



It 1s convenient for the purposes of this study to segregate the samples into
the four general deisignations of creek deposits, river bar deposits, beach deposits,
and off=shore deposits. As funds and time did not allow on-site selection of
samples, the investigators relied on Bureau of Mines personnel and other indlviduals
for assistance in obtalning appropriate somples. This assistance is gratefully acknow-
ledged. Unfortunately, all somples obtained could not be processed in the detail
required for this study, so only the samples shown In Table | were selected as being'

representative of gold containing alluvial materlal.

Loboratory Procedure

A significant source of analytlcal error always involves the possibility of o
non-homogeneous sample. This error potential reaches o maximum when we are
concerned with free groins of such alements as gold and platinum which have o
high aconomic unit volue, We must assume that any sub-sample obiain?d from the
original sample has resulted in an even distribution of the dlscrete grains of the
valuable components,

As each successive sub-sample greatly increcses the possibility of error, the
reasonable approach to samples of this type ls to process the field sample so that
the valuable constituents are concentrated, The proportion of valugble to gangue
groins are Incressad, and if done In o quantitative manner, analysis of the concen-
trate can lead Yo meaningful caleulated data for the original sample.

Separation of the sample'inho sized components provides valugble information
concerning size distribution in the miaing saction and, in addition, aids in the
concentration of the valuable constituents,

For these reasons, the laboratory procedurs conducted on the field samples
consisted of sizing E;y screening and sedimentation techniques with subsequent concen-
tration by some combination of sink-float, jigging, elutriation, flotatlon, mognetic
and electrostatic techniques,

During the first phase of the project, a standard loboratory procedure was
developed for all samples known to contain material finer than 400 mesh, This
procedure, shown In Flgure 1, consisted of wet screening stages through 3. 100 and
400 mesh, respectively, to assure breakdown of all clay partlcles and tharough wash=
ing of all sizes. The wet screening procedure was followed by dry screening of all,

plus 400 mesh material. 5



Sample Nome
Chandalar, Head

Chondaler, Tailing
Livengood, Head
Livengood, Tailing
Chicken Creek, Flat
Willow Creek, Fla?
Witlow Creek, Flat
Goldstream

Tofty

Falrview

Hogotza

Kuskokwim

Holitne

Nome

Bristol Bay (30 samples)
Yakataga

Bristol Bay, B7

Bristol Bay, D 10
Bristol Bay, E 8

Bristol Bay, E 12
Bristol Bay, E 13
Bristol Bay, G 15

TABLE 1

Sample Selection and Designation

Type of Sample

Creek Placer
Creek Placer
Creek Placer
Creek Placer
Creek Placer
Creek Placer
Creek Plocer
Creek Placer
Jig Concentrate
Jig Concentrate
Creek Placer
River Bar

River Bar

Beach Sand
Beech Sand
Beach Sand
Off-Shore

Off-Shore
Off-Shore
Off~Shore
Off=-Shore
Off-Shore

Contributed 8y
Fronk Birch
Frank Birch
Car! Heflinger
Carl Heflinger
U.S.B.M,
U.S.B.M.
U.5.B. M,
U.S.B.M,
Williom O'Neill
William O'Neill

U.5.5.R. & M. Co.

U.5.8.M.
U.S.B.M.
Pearce Walsh
U.S.8.M,
John Kubek

Institute of Marine
Science, U, of A.
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Treatment of minus 400 mesh material was accomplished by sedimentation pro-
cedures as shown in Figure 2. Five liter capacity containers were used with pulp
density of the slurry not exceeding 5% by welght, and utilizing sodlum oxclate as
a dispersing agent.

The settling velocity of spherical quartz particlas was used for calculation of
settling velocities with the resulting 120-minute, 15-minute, ond S-minute settling
times for obtaining -5u, 5u/15u, 15u/25u, and 25u/400 mesh fractions, respectively,
To assure complete separation of each size range, the slurry was stirred, ollowed to
settle for the proper time period, unsettled particles siphoned off with the water and
this process repeated ten times.

Each screen size fraction was subjected to heavy liquid seporstion with tetra-
bromoethane using gravity separation for +100 mesh material and centrifuging for
=100 mesh material. Plus 100 mesh sink products were processed on a superpanner
to recover free gold, and the tallings analyzed for gold content, The floot products
were analyzed for gold content with grinding of plus 100 mesh material.

In the second phase of tha study, concentration by flotation and elutriation
methods were substituted for the sink-float technique when it was deemed advisable
for the purposes of the project.

The elutrlation apparatus, as shown in Figure 3, was supplied by a 30-gallon
tank with an overflow outlat to provide a constant head. Water veloclty to the
elutriator was controlled by a needle valve located about 5 feet below the heod tank
outlet.

Operations of the elutriator can be either on o batch or o continuous overflow
bcsis.‘ When operated on a batch basis, the sample is added ond water velocity
odjusted until overflow of the light particles Is near. After a short period of opera=
tion, gold or other heavies have elther dropped into the drain tube below the mixing
chamber or are clrculating ot the bottom of the tube above the mixing chamber., The
pinch clamp on the drain tube Is opened to sllow the heavy porticles to drop into
the receiving flask which olso ollows porticles at the bottom of tube 1 to drop Into
the drain tube. When seporotion is complete, the entire column may be drained into
another contginar and the process repeated,

In the contlnuous overflow basls, the operation is similar, except that the lights
overflow at the top, the heavy material such as gold pass through the mixing ehamber

into the collecting flask, and the middling, accumulate In different sections of the
8



Figure 2
Sedimentation Procedure
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Figure 3
Elutriator
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elutriotor. Recovery of heavies ond middling is similar to the botch operation. Due
to the elutriator size and water velocities needed, processing was limited to size
ranges between 20 and 200 mesh,

As the beach sand material contalned no sediments and @ naturel concentration
of heavy minerals were present, the sink-float technique was Improctical. In these
cases, a combination of magnetic, electrostatic and superpanner processes were
utitized for free gold recovery and analysis, This generalized procedure Is shown
as Figure 4.

With progress of the study, variatlons to the generulized flowsheets were made

when necessary. These will be explained In the appropriate sections.
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Figure 4

Flowsheet For Beach Sands
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CREEK DEPOSITS
Chandalar

These samples from Tobin Creek in the Chandalar oreo represent head ond Hail
samples, rspe&ively, from an active placer mlning operotion with o sluice box
recovery system. The samples, taken by the operator, Mr. Frank Birch, are from
the face of the cut and from the tailing plle ot the end of the sluice box.

Compiled anclytical data for the heod ond toiling samples are shown in Tables
2 ond 3, respectively. The head sample indicates a fairly even distribution of
minus Z=inch material down through the 5 micron size range, However, the screen
analysis of the tailings shows that the fines have probobly been transported some
distance as suspended particles in the sluice water,

Data from the sink-float tests show the percentage of material lighter and
heavier than a 2,96 specific gravity In each size fraction for head and tafling
samples. These data show the total amount of heavy materiol to be less in the
tatling sample with o re-distribution by size fractions. The plus 65 mesh fractions
show a percentage incremse in a heavy sands ond the minus 65 mesh fractions have o
corresponding decrease.

The gold values of float and sink fractions and the percent distribution by size
indicates thot at opproximately 65 mesh size range, the value of the tailing material
in the minus fractions is similar to that of the head materlal. This suggests that gold
recovery below 65 mesh appears to be poor. The tubulated data showing distribution
of minus 8 mesh gold indicates that approximately 15% of the total gold in the heod
sample can be expected to be in the minus 65 mesh sizes. However, a screen analy-
sts of gold recovered from this operation, shown in Table 54 of the summary section,
reveals that the minus 65 mesh gold represents less than 1% of the total, This indi-
cated loss does not Include coarser gold not recovered due to shape factor,

The latter point is emphasized in Taobles 4 and 5, which show the free gold
recovery in the sink froctions coarser than 100 mesh. The number of porticles and
tha averuge welght per particle indicate that the coomser sized particles recovered in
the taflings are fnclined to be flat in shape and, consequently, weigh less on the
average. It appears that at the 45 mesh size, there Is an equal distribution between
head and tail samples os far as gold particle weight and essay value are cancarned.

For the recovery system employed, efficlency drops drastically below this particle size,

13



TABLE 2
Analysis and Distribution of Gold in Chandalar Head Sample

SINK-FLOAT ANALYSIS, MINUS 8 MESH PORTION.

Sample Sample Distribution

size, size, Gold -8 Mesh WEIGHT GOLD ASSAY GOLD OISTRIBUTION

Mesn or Weight Assay Gold PERCENT OUNCES/TON PERCENT

Micron Percent 0z./Von Percent Float Sink Float Sink Float Sink
-3+  18.10 0.000 0.00 W\

-8+10 6.25 0.014 1.54 .58 0.05 nil 2.28 0.0 1.6
-10+14 5.82 0.004 0.4 7.03 0.08 nil 0.39 0.0 0.4
-14+20 5.08 0.210 18.72 6.10 0.10 nil  13.30 0.0 19.1
-20+28 5.19 0.280 25.%52 6.00 0.34 nil 5.29 0.0 25.7
-28+35 4.02 0.392 23.22 4.59 0.32 nil 4,98 0.0 22.7
-35+48 4.58 0.157 o 12.62 5.21 0.38 0.008 2.22 0.6 12.0
~48+65 4.63 0.039 - 3.17 5.08 0.57 0.003 0.36 0.2 2.8

-65+100 4.46 0.009 0.70 4.60 0.85 0.003 0.04 0.2 0.5
-100+150 4.30 0.032 2.42 4.5] 0.74 0.012 0.15 0.8 1.6
~-150+200 5.70 0.010 1.00 6.00 0.96 0.008 0.02 0.7 0.3
-200+270 9.43 0.013 1.09 9.80 1.71 0.005 0.02 0.7 0.5
-270+400 1.93 0.080 1.08 2.04 0.32 0.008 0.19 0.2 0.9
-400+25y 2.06 0.091 3.28 1.93 0.58 0.010 0.36 0.3 3.0
-25ut15u 5.78 0.019 1.93 5.94 1.12 0.011 0.06 0.9 1.0

-15u+5u B.20 0.012 1.73 9.81 0.20 0.010 0.13 1.4 0.3

-5u+) 4.47 0.020 1.57 5.46 1/ 0.020 1/ 1.6 1/

Total or .
Average 100.00 0.070 100.00 91.68 - 8.32 0.005 0.78 7.6 92.4

1/ Plus 8 mwesh and minus 5 micron fractions not sink-floated.
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TABLE 3
Analysis and Distribution of Gold in Chandalar Tail Sample

SINK-FLOAT ANALYSIS, MINUS B MESH PORTION

Sample Sample Distribution

Size, Size, Gold -8 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION

Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT

Micron Percent 0z./Ton Percent Float Sink Float Sink Float Sink
-3+8 33.48 0.000 0.00 1/

-B+10 10.75 0.000 0.00 15.98 0.18 0.000 0.00 0.0 0.0
-10+14 9.70 0.000 0.00 14.36 0.22 0.000 Trace 0.0 0.0
-14+20 8.63 0.001 0.73 12.71 0.26 0.000 0.02 0.0 0.4
-20+28 7.83 0.018 15.43 11.06 0.71 0.000 0.30 0.0 15.2
-28+35 5.40 0.039 23.07 7.48 0.64 0.004 0.45 2.2 20.7
-35+48 5.56 0.021 12.79 7.50 0.86 0.003 0.18 1.6 11.1
-48+65 5.54 0.045 27.30 7.23 1.10 0.000 0.34 0.0 26.9

-65+100 3.32 0.022 7.99 4.26 0.73 0.000 0.15 0.0 7.9
~-100+150 2.90 0.002 0.64 3.90 0.46 0.000 0.02 0.0 0.7
-150+200 2.40 0.012 3.16 3.18 0.43 0.000 0.10 0.0 4.6
-200+270 2.00 0.015 1.83 2.56 0.44 0.000 0.06 0.0 0.4
-270+400 0.35 0.022 0.34 0.42 0.1 0.005 0.04 0.1 0.2
-400+25u 0.53 0.061 3.56 0.63 0.17 0.008 0.26 0.4 3.2
-25ut+15u 0.48 0.020 1.05 0.66 0.06 0.009 0.13 0.4 0.6

-15u+5u o.n 0.027 2.10 1.02 0.05 0.019 0.20 1.4 0.7

-5u+0 0.42 0.000 0.0 0.63 )74 0.029 Y 1.3 1/

Total or —— _— —_ —_— . — —_—
average 100.00 0.014 100.00 93.58 6.42 0.001 0.20 7.4 92.6

1/ Plus 8 mesh and minus 5 micron fractions not sink-floated.
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TABLE 4
Sink Fraction Gold Recovery, Chandalar Head

asiel Retdined  Recovered Per Particle  Oz./ton  Tails,be.fton
8 10 - - - 2.28
10 14 - - - 0.39
14 20 ] 8.38 13.30 nil
20 28 3 3.80 5.29 nil
28 35 9 1.15 4.98 nil
35 43 7 0.65 1.88 0.34
48 65 8 0.16 0.36 Trace
65 100 2 0.10 0.04 Trace
TABLE §
Sink Fraction Gold Recovery, Chandalar Tails
PasH%i ned 22232123 ggr 3213?21.3 g;?jtgg I ?:??:,vg;??ton
8 10 - - - nil
10 14 - - - Trace
14 20 - - _ - 0.02
20 28 1 0.73 0.30 nil
28 35 1 1.00 0.45 nil
35 48 1 0.55 0.18 nil
48 65 5 0.21 _ 0.4 nil
65 100 6 0.06 0.15 Trace
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L.ivengood

Head and tailing samples were obtained from Mr. Carl Heflinger's placer mining
operction on Livengood Creek . These samples were taken during a period of low
water when sluicing was not in progress. The heod sample was representative of the
mining section from surface to bedrock, but the teiling sample cannot be considered
as representative of the sluice dischorge as this materiol hod been pushed out of
the area by o bulldozer. Consequently, the talling sample consists of grab material
from the coarse tailing plle and fine sediments In the drain downstreom from the sluice
box.

Anclysis and distribution of gold in the head and tolling samples are shown in
Tables & and 7, respectivaly. The gold size distribution in these data show that
26% of the gold in the head sample passes a 45 mesh screen with o high concentra~
tion in the 100 by 150 mesh size. Gold in the tailing sample is falrly evenly dis-
tributed between minus and plus 85 mesh with high concentrations in the 100 by 150
ond 210 by 400 mesh fractions.

The sink-float onalysis shows a fairly even distribution of sink material with
the expected loss of heavies in the finer sizes of the kiling material. Gold analysis
and distribution in the sink products show 54% of the gold recovered in the tailing
sample to be minus 65 mesh, which is similar to the distrlbution obtained in the
Chandalar sampla.

Plus 85 mesh gold particles recovered in the tailing sample were probably lost
In the sluicing operation due to their flat shape as evidenced by the information
presented in Tables 8 and 9. It is noted in these data that the average weight per
particle in the head semple are approximately twice that of comparable sizes in the

tailing sample.



TABLE 6
. Analysis and Distribution of Gold in Livengood Head Sample

SINK-FLOAT ANALYSIS, MINUS 8 MESH PORTION

Sample Sample Distribution
Size, Size, Gald -8 mesh WEIGHT : GOLD ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Stnk Float Sink
-348 25.27 0.000 0.00 1/
-8+10 15.38 0.000 0.00 Y
~-10+14 11.45 0.058 5.50 18.31 0.98 0.000 1.15 0.0 - 5.5
~14+20 9.60 0.036 2.86 15.24 0.94 0.000 0.62 0.0 2.9
-20+28 8.30 0.127 8.32 13.10 0.89 0.000 1.90 0.0 8.3
-28+35 5.13 0.231 9.81 8.03 0.61 0.000 3.27 0.0 9.8
-35+48 3.73 0.819 25.29 5.82 0.46 0.000 11.13 0.0 25.1
-48+65 2.32 1.140 21.92 3.58 0.33 0.000 13.62 0.0 22.0
~65+100 0.84 0.117 0.80 1.3% 0.06 0.011 2.75 0.1 0.8
-100+150 2.00 1.445 23.94 2.87 0.50 0.000 9.80 0.0 24.0
-15(+200 2.61 0.048 1.03 4.23 0.17 0.000 1.23 0.0 1.0
-200¢270 4,02 0.01s 0.19 6.50 0.27 0.000 0.16 0.0 0.2
-270+400 2.83 0.004 0.03 4.4 0.36 0.001 0.01 0.0 0.0
~400+25u 1.9 0.010 0.15 2.69 0.98 0.003 0.04 0.0 0.1
-25ut15u 2.88 0.005 0.1 4.53 0.32 0.003 0.04 0.1 0.1
~15ut5u 0.7) 0.004 0.02 1.16 0.04 0.003 0.04 0.0 0.0
-5u+Q 0.99 0.004 0.03 1.67 RV 0.004 ¥/ 0.0 1/
Total or 100.00 0.203 100.00 93.49 6.57 0.001 3.13 0.2 99.8
average

1/ Plus 10 mesh and minus 5 micron fractions not sink-floated.
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TABLE 7
Analysis and Distribution of Gold in Livengood Tail Sample

SINK-FLOAT ANALYSIS, MINUS 8 MESH PORTION

Sample Sample Distributien
Size, Size, Gold -8 mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
-3+8 12.23 0.000 0.00 hY)
-8+10 12.21 0.000 0.00 1/
-10+14 12.08 0.000 0.00 15.46 0.52 0.000 0.00 0.0 0.0
-14+20 10.86 0.000 0.00 13.94 0.43 0.000 0.00 0.0 0.0
-20+28 9.7 0.024 24.48 12.37 0.48 0.000 0.64 0.0 24.0
-28+35 6.63 0.000 0.00 8.46 0.31 0.000 Trace 0.0 0.0
-35+48 7.69 0.016 12.93 9.85 0.33 0.000 . 0.49 0.0 12.7
-48+65 5.74 0.011 6.64 7.30 0.30 0.000 0.28 0.0 6.6
-65+100 4.38 0.014 6.45 5.56 0.24 0.000 0.34 0.0 6.4
-100+150 4.19 0.044 19.35 5.16 0.38 0.000 0.65 0.0 19.3
~-150+200 4.22 0.011 4.88 5.14 0.45 0.000 0.14 0.0 4.9
-200+270 4.68 0.014 3.46 5.75 0.44 0.000 0.10 0.0 3.4
-270+400 1.37 0.194 16.78 1.61 0.21 0.000 1.06 0.0 17.5 .
-400+25y 0.9C 0.015 1.42 1.01 0.18 0.000 0.10 0.0 1.4
-25u+15u 2.03 0.015 3.20 2.55 0.14 0.010 0.10 2.0 1.1
-15ut5y 0.30 0.013 0.41 0.39 0.01 0.010 0.12 0.3 0.1
-5u+0 0.78 Trace 0.00 1.03 v 0.004 Y 0.3 - VY
Total or
average 100.00 0.013 100.00 95.58 4.42 0.001 0.28 2.6 97.4

1/ Plus 10 mesh and minus 5 micron fractions not sink-floated.
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TABLE

8

Sink Fraction Gold Recovery, Livengood Head

Tyler Mesh Particles  Mg. weight  Free Gold  Assay Value
Passed Retained Recovered Per Particle 0z./ton Tails, 0z./ton
10 14 ] 11.10 1.1 0.04
14 20 1 5.90 0.62 Ni1
20 28 ] 1.93 1.90 Trace
28 35 24 0.85 3.27 Trace
35 48 116 0.32 11.13 Trace
48 65 315 0.15 13.62 Trace
65 100 - - - 2.75
TABLE 9

Sink Fraction Gold Recovery, Livengood Tails

20

passtd — Hofdined  Recovered  Per Particle
10 14 : :
14 20 . :
.20 28 2 1.10
28 35 - -
38 48 9 0.13
48 65 7 0.08
65 100 9 0.06

Free gold Assay Value
02./ton Tails, o0z./ton
- Ni1
- N11
0.64 Trace
- Trace
0.49 Trace
0.28 Trace
0.34 Trace



Flat

o Samples were submitted by Mr. Arthur Kimble of the United States Bureau of
Mines during their investigatlons of plocer deposits in the Flat area. Three somples
were selected for the purposes of this study,

The sample from the right limit of upper Chicken Creek was obtained from just
above the monzonitic bedrock. [t consisted of monzonite and fine gralned basic rock
frogments. Two samples of placer gravel were selected from just cbove bedrock on
the left limit bench of Willow Creek, This placer depesit Is currently being mined
by the Fullerton Brothers.

Tobulated data for these samples are presented in Tobles 10, 11 and 12. These
date Indicote o foirly even distribution of minus % ~inch material 1n all samples with
the exception that the Willow Creek samples show a larger percentage of materlal in
the sediment fraction below 400 mesh,

Sink-float and gold distribution data for the Chicken Creek sample, Table 10,
show 63% of the gold to be in the minus 65 mesh fractlons, while the Willow Creek
samples, Tables 11 and 12, show 11% and 4% of the gold to be in the minus 65
mesh frucﬁons.' In the latter case, the majority of the fine gold is found in the
minus 400 mesh sediments.

Free gold recovery in sink fractions coarser than 100 mesh are shown In Tables
13, 14 and 15, The Chicken Creek gold appears to ba lighter than the Willow Creek
gold which indlcates thinner particles and further transport.

Goldstream .

A sample of placer gravel wos obtained from o U.S.8.M, experimental project
located on the left limit of Goldstream Creek in the Fairbanks area. This bulk sample,
welghing 1745 Ibs,, was taken from the gravel strata above bedrock.

The sample was wet screened on 3 mesh and 65 mesh screens and the plus 3 mesh
material dlscarded ofter weighing. The plus 3 mesh moterial included sizes up to 6
inches and comstituted 54% of the total sample. The size anclysis and gold dlstsibution
is shown In Table 16,

All sizes from 20 mesh to 400 mesh ware concentrated inthe elutriator and the
head values calculated from the concentrate analysis. These data, shown in Table 14,
indicate the majority of gold is found in sizes coarser than 100 mesh.

| A representative portion of &5 mesh by 200 mesh material was selacted for flota-
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TABLE 10
Analysis and Distribution of Gold in Chicken Creek, Flat Sample

Distri- SINK-FLOAT ANALYSIS, MINUS 14 MESH PORTION
Sample Sample bution
Size, Size, Gotld -14 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or HWeight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./taon Percent Float Sink Float Sink Float Sink
-3+14 23.12 0.000 0.00 AV
-14+20 9.53 0.000 0.00 1l
-20+28 9.60 0.007 4.31 13.72 0.53 0.003 0.12 1.8 2.7
~-28+35 7.08 0.027 12.31 9.95 0.56 0.005 0.4] 2.1 9.9
-35+48 7.81 0.026 13.09 10.69 0.91 0.004 0.29 1.8 11.3
-48+65 7.04 0.017 7.71 9.63 0.82 0.007 0.14 2.8 4.9
-65+100 7.42 0.018 8.61 9.92 1.10 0.007 0.12 3.0 5.7
-100+150 4.36 0.080 22.46 5.58 0.8¢9 0.005 0.55 1.2 21.0
~150+200 4.15 0.046 12.30 5.12 1.04 0.005 0.25 1.1 11.2
-200+270 2.4] 0.087 5.67 2.9% 0.67 0.005 D.18 0.6 5.2
-270+400 4.10 0.041 5.02 5.04 1.05 0.005 0.09 1.1 4.1
-400+25u 3.23 0.011 2.29 3.88 0.92 0.004 0.04 0.7 1.6
-25u*15u 4.85 0.009 2.81] 6.55 0.65 0.006 0.04 1.7 1.1
-15u+5u 3.16 0.008 1.63 4.42 0.27 0.006 0.04 1.1 0.5
-5u+0 2.14 - 0.013 1.79 3.18 1/ 0.013 v 1.8 Y
Total or
Average 100.00 0.023 100.00 90.59 9.41 0.00% 0.20 20.8 79.2

1}/ Plus 20 mesh and minus 5 micron fractions not sink-floated.
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TABLE N
Analysis and Distribution of Gold in 41 Willow Creek, Flat Sample

Distri-
sample Sampla but fon SINK-FLOAT ANALYSIS, MINUS 14 MESH PORTION
Size, Size, Gold -14 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Hesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
~3+14 21.32 0.000 0.00 #\
-14+20 2.96 0.000 0.00 1/
-20+28 3.30 0.089 66.35 4.15 0.21 0.000 1.88 0.0 67.4
-28+35 3.19 0.000 0.00 3.87 0.34 0.000 0.00 0.0 0.0
-35+48 4.9 0.010 11.08 5.58 0.90 0.000 .07 0.0 10.8
-48+65 5.83 0.009 11.85 6.30 1.40 0.000 0.05 a.0 12.0
-65+700 4.97 0.002 2.24 5.46 1.10 0.000 0.01 0.0 1.9
-100+150 4.53 Trace 0.00 4,91 1.07 0.000 Trace 0.0 0.0
-150+200 3.99 Trace 0.00 4.49 0.78 0.000 Trace 0.0 0.0
-200+270 3.45 Trace 0.00 4.10 0.46 0.000 0.00 0.0 0.0
-270+400 2.38 Trace 0.00 2.97 0.17 0.000 0.00 0.0 0.0
-400+25u 5.45 0.004 4.92 6.34 0.86 g.000 0.03 0.0 4.4
-25ut15u 7.88 0.002 3.56 9.38 1.03 0.000 0.02 0.0 3.5
-15ut5u 16.65 0.000 0.00 21.22 0.77 0.000 Trace 0.0 0.0
-5y+o 9.19 0. 000 0.00 12.V4 1/ g.000 1Y} 0.0 1/
Total or
Average 100.00 0.006 100.00 90.91 9,09 0.000 0.06 0.0 100.0

1/ Plus 20 mesh and minus & micron fractions not sink-floated.
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TABLE 12

Analysis and Distribution of Gold in #2 Willow Creek, Flat Sample

' Pistri~
Sample Sample bution SINK-FLOAT ANALYSIS, MINUS 14 MESH PORTION
Size, Size, Gold -14 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
-3+14 19.32 0.000 0.00 1/
-14+20 3.62 0.000 G.00 1/
-20+28 3.60 0.331 23,13 4,56 0.11 0.000 14.34 0.0 23.4
-28+35 3.01 1.059 61.96 3.68 0.23 0.000 18.16 0.0 61.9
-35+48 3.98 0.0%0 6.95 4.66 0.50 0.000 0.92 0.0 6.8
-48+65 4.64 0.0 3.69 5.25 0.77 ¢.000 0.32 0.0 .7
~65+100 4.12 0.008 0.64 4.66 0.69 ¢.000 0.06 0.0 0.6
~1004150 4.58 Trace 0.00 5.33 0.61 0.000 Trace 0.0 0.0
~150+200 4.89 Trace 0.00 5.79 0.56 0.000 Trace 0.0 0.0
-200+270 3.09 Trace .00 3.72 0.29 ¢. 000 Trace 0.0 0.0
-270+400 5.79 0.001 0.04 7.10 0.41 0.000 0.01 . 0.0 0.1
-400+25u 6.58 g.007 0.90 7.99 0.55 0.000 0.1 0.0 0.9
-Z5u+15u 10.81 0.012 2.52 13.21 0.82 0.000  0.20 0.0 2.4
-15u+5u 8.68 0.001 0.17 10.86 0.40 0.000 0.03 0.0 0.2
-5u+0 13.29 0.000 0.0 17.25 1/ 0.000 1/ 0.0 1/
Total or
average 100.00 0.067 100.00 94.06 5.94 0.000 1.14 0.0 100.0

1/ Plus 20 wesh and minus 5 micron fractions not sink-floated.
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TABLE 13
Sink Fraction Gold Recovery, Chicken Creek, Flat

Tyler Mesh Particles Mg. Weight Free Gold Assay value
Passed Retained Recovered Per Particle 0z./ton Tails,pz./ton
28 35 8 1.07 0.41 Ni1
35 48 16 ' 0.42 0.29 Trace
48 65 27 o.N 0.14 Nil
65 100 33 0.05 0.10 0.02
TABLE 14
Sink Fraction Gold Recovery, #1, Willow Creek, Flat
Tyler Mesh Particles Mg. Weight Free Gold Assay Value
Passed etained Recovered Per Particle Q0z./ton Taijls,0z./ton
35 48 1 0.61 0.05 0.02
8 65 1 0.10 0.01 0.04
TABLE 15
Sink Fraction Gold Recovery, #2, Willow Creek, Flat
Tyler Mesh Particles Mg. Weight Free Gold Assay Value
Passed etajned Recovered Per Particle 0z./ton Tails,o0z./ton
35 48 16 0.54 0.89 0.03
48 65 15 0.23 0.30 0.02
65 100 2 0.09 0.02 0.04
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TABLE 16
Analysis and Distribution of Gold in Galdstream Sample

Distri-
Sample Sample bution
Size, Size, Gold -6 Mesh ELUTRIATOR ANALYSIS, MINUS 20 MESH PORTION
Mesh or Welight Assay Gold Ratio of Conc. value Tails value
Micron Percent 0z./ton Percent Concentration 0z, /ton 0z.ton
+3 54.21 0.00 0.00 17
-3+6 15.10 0.06G 0.00 2/
-6+20 11.96 0.21 57.68 m\
-20+28 4.7 0.38 20.92 12 56.21 Nit
-28+35 3.4 0.21 9.16 138 29.47 N1l
-35+48 2.62 0.18 6.71 117 21.26 Nil
-48+65 1.13 0.09 3.43 147 13.43 N1l
-65+100 0.84 0.06 0.82 75 0.0% 0.01
-100+150 0.90 0.0] 0.16 990 0.01 Trace
-150+200 0.77 0.02 0.32 100 0.02 Trace
-200+270 0.69 0.01 0.16 98 0.02 Trace
-270+400 2.08 0.01 0.32 152 Trace Trace
-400+25u 0.65 0.01 0.16 4/
-25u+15u- 0.48 0.00 0.00 M\
-15u+5u 0.36 Trace 0.00 A/
-5u+0 0.36 0.02 0.16 4/
Total or
average 100.90 0.18 100.00 . 129 24.20 Trace

Discarded, no gold evident. ,
Processed in superpamner.
Processed in mineral jig.

Minus 400 wesh fraction not processed in elutriator.

SN
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tlon tests as o check on the accuracy of the elutriator In this size range. The results
of three 500 gram tests are shown In Toble l7.l Thesa data show an average concen-
trate value of 0,75 ounces per ton and an average calculated head value of 0.03
ounces per ton, A coleulated head value of elutriation tests of 65 x 200 mesh froc-
tions also averoge 0.03 ounces per fon.v

Representative fractlors of plus 6 mesh material were processed in o superpanner
with no evidence of free gold, and the & x 20 mesh material was concentrated as
one size range in o small loboratory mineral {ig. The results of jig tests, elutriation
tests and analysis of minus 400 mesh froctions are also presented in Table 16.

These data celeulated os weighted percentages, show only 2% of the gold to pass
a &5 mesh screen and the largest portion to be in the 6 x 20 mesh range, However,
this information should be tempered with the knowledge that the sample was obtained
from directly above bedrock, and did not include the upper gravel strate where the
fine gold would be more prevalent.

Tofty

The sample from Sulllvan Creek in the Tofty area is a jig concentrate that had
been reconcentrated In a sluice box. This sample is not of value in determining the
amount of fine gold present in the deposit, but was processed to give some indication
of the efficiancy of jigs in alluvial deposhs."

Table 18 shows the screen analysis of the concentrate. These deta indicate that
94% of the material is in the 10 x 65 mesh range and 4.8% is finer than a 45 mesh
s!eve.. Minus 100 mesh material constitutes only 1% of the totol sample, which is to
be expected In o concentrate.

Sink~float onalysis of the sized froctions of this sample, Table 18, show the most
effective concentration of minerals heavier than 2.96 specific gravity to be in the 28
x 150 mesh mnges.l Atomic obsorption analysis of the minus 150 mesh fractions shows
fine gold to be present in all fine sizes, The sink product represents 7,04% of the
total minus 20 mesh material indicating a not too efficient jig oction, but o better
efficiency for fine gold recovery than a sluice box.

Sink fraction'gold recovery, Table 18, and gold size distribution, Toble 19, give
an indication of the amount of fine gold present and the more efficient recovery

accomplished by jigging.

Fairview

This sample from Twin Creek in the Fairview disirict is also a jig concentrate, so
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Tyler Mesh

65 x 200
65 x 200
65 x 200

Average

Conc. Wt.
GQrams

20.6
18.9
20.2

19.9

TABLE 17
Gold Recovery by Flotation, Goldstream Sample

Ratio of Conc. Value Tatls value
Concentration 0z./ton oz./ton
24 0.71 Nil
26 0.77 Nid
25 0.79 N1l
25 0.75 Ni

Head value

cN.NHo_._

0.03
0.03
0.03

0.03
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TABLE 18
Analysis and Distribution of Gold in Sullivan Creek, Tofty Sample

Sample Sample mﬁﬂﬂmw SINK-FLOAT ANALYSIS, MINUS 14 MESH PORTION
Size, Size, Gold -14 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
-3+14 4.53 0.000 0.00 #.\
-14+20 11.77 0.000 0.00 i/
-20+28 21.01 0.000 0.00 24.86 1.24 0.000 D.00 0.0 Q.0
-28+35 22.2% 0.001 5.36 24,31 1.27 0.000 0.03 0.3 7.5
-35+48 23.26 0.0 5.60 26.17 1.62 0.000 0.0 0.0 3.3
-48+65 12.35 0.006 17.85 13.16 1.60 0.000 0.06 0.0 18.9
-65+100 3.77 0.027 24.55 3.57 0.94 0.000 .13 0.0 24.27
~100+150 0.83 0.130 25.94 0.62 0.37 0.000 0.36 0.0 26.3
-150+200 0.16 0.360 13.79 0.19 #\ 0.360 “\ 13.9 0.0
-200+270 0.02 2.20M 4.44 0.02 4\ 1.100 q\ 3.8 0.0
-270+400 0.02 0.688 1.38 0.02 4.\ 0.345% 1.4 0.0
-400+0 0.03 0.135 1.09 0.04 1/ 0.135 1/ 1.1 0.0
Total or
average 100.00 0.005 100.00 92.96 7.04 0.001 0.06 19.8 80.2

1/ Plus 20 mesh and minus 150 mesh fractions not sink-floated.



TABLE 19

Sink Fraction Gold Recovery, Sullivan Creek, Tofty

Tyler Mesh Particles Mg. Weight Free Gold Assay Value
Passed Retained Recovered Per Particle 0z./ton Tails, 0z./ton
28 35 5 0.49 0.03 Nil
35 48 4 0.16 0.01 Nil
48 65 21 0.09 0.04 0.02
65 100 .40 0.04 0.11 0.02
TABLE 20

Sink Fraction Gold Recovery, Fairview

PassedIXlgzﬁg%gghed Ezzgiglzﬁ gg; g::g?EIE Fgg?/ggld ¢§?$§,§;Tgion
20 28 5 2.39 0.19 0.32
28 35 4 0.46 .04 Nil
35 48 4 a.19 8.02 0.06
48 65 4 0.12 0.02 ' 0.16
65 100 3 0.03 0.0 0.04
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Is somewhat similar in nature to the Tofty sample. It was obtained becouse the deposit
Is known to contain fine gold, however, an unprocessed sample would have been more
benaftcial to the purposes of this study.

The screen analysis, Toble 21, shows 3.5% of the material possing @ 65 mesh
slove, with the largest amount of material concentrated in the plus 48 mesh froction.

Sink-fleat analysis of minus 20 mesh material, Table 21, shows gold to be present
in ol! sizes through 400 meth and the sink fraction repressnting only 5.3% of the
total material. Gold finer than 65 rr;ah represents 35% of the total.

Sink fractlon gold recavery, Table 20, indicates the milligram welght per particle,
These data and the similar data from the Tofty concentrate point out that the averuge
milligrom weight of porticles corresponds to gold partlcle weights found in the tailing

material from sluice box oparations.

Hogatza
A bucket llne sample was obtained from o dredge operotion on Bear Creak in the

Hogotza area. The sampling zone was outlined by making a vertical buket lina cut

through the grovel and bedrock seciion with o moderate bucket loading rate through

a 6'-8' swing distance, This essentlolly constitutes a channel cut 6'-8' wide, 3'-4'
Inta the face and 15' In depth. An opproximate 14 cuble yard total volume is indl-
cated,

The sample submitted for sfudy was token by grob sampling from tha bucket line
prior to discharge info the hopper. The bucket line was sampled on a continyous
basis, but the total sample was segregated to represent 3-foot Intervals from surface to
bottom of cut.

The inadequacies and unaveidable errors inherent in grab sampling the bucket !Ine
are recognized, but it wos felt that because of the economic considerations Inveolved,
this mathod was the most pructical under the circumstances.

Each sample, representing g three—foot Interval of the total sample depth, was
wet screened on 3, 14, 100 and 400 mesh sieves, This was necessary because of
the large amount of clay moterial present.

The plus 400 mesh fractions from the wet scraening processes were dried and sub-
lected to complete Tyler screen analysls from 2" through 400 mesh series. These dry
screen fractions were waighed and where appropriate, splif for the subsequant elutria-

tion and flotation studies, as shown in Figure 5.
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TABLE 21

Analysis and Distribution of Gold in Fairview Sample

Sample Sample Distri SINK-FLOAT ANALYSIS, MINUS 14 MESH PORTION
Size, Size, Gold -14 Mesh WEIGHT GOL.D ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
~3+14 30.25 0.000 0.00 %f
=14+20 14.98 0,000 0.00 Tj
-20+28 16.68 - 0.006 19.26 30.12 0.3 0.000 0.51 0.0 18.1
-28+35 13.45 0.001 2.59 23.75 0.8 0.000 0.04 0.0 3.4
~-35+48 13.37 0.004 10.29 23.05 1.36 0.000 0.08 0.0 17.3
-48+65 1.75 0.022 32.81 12.42 1.73 0.000 0.18 0.0 32.5
-65+100 2.4] 0.014 6.49 3.53 0.87 0.005 0.0% 1.8 4.5
~100+150 0.58 0.078 8.1 0.88 0.18 0.0490 0.27 3.7 5.1
-150+200 0.19 0.140 5.17 0.35 %{ 0.140 %{ 5.1 0.0
=2004270 g.12 0.789 6.95 0.21 T/ 0.314 T/ 6.9 0.0
~270+400 0.17 0.320 5.26 .3 1|_/ 0.161 T/ 5.2 0.0
-400+0 0.05 0.260 2.47 0.09 1/ 0.260 7V 2.4 0.0
Total or
average 100.00 0.009 100.00 94.71 5.29 0.003 0.14 25.1 74.9

1/ Plus 20 mesh and minus 150 mesh fractions not sink-floated.
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The minus 400 mesh material obtained from wet and dry screening processes were
thoroughly mixed and sized by sedimentation techniques into 400 mesh by 25 micron,
25 micron by 15 micron, ond 15 micron by O fractions using equivalent quartz sphere
settling velocities,

Sample size distribution of minus 3 mesh material Is presented in Tables 22-26,
incluslvely, and show a progressive Increass In fine sizes with increase in depth. Due
to this excessive amount of fines and the size of the sample, sink-float evaluations
were impractical, Consequently, a combination of concentrating methods were used
for recovery and evaluation of the gold content.

A Denver laboratory minera! [ig wos used to process 6x8, 8x10, 10x14, and 14x20
mesh sizes of each sample Increment. The [ig hutch and bed products were evoluated
In each cose for gold recovery. One flake of gold was observed in the 14x20 mesh
fraction of the 6'-9' sample interval, and two flakes were found in the 14x20 mesh
froction of the 12' -15' interval. All other fractions were entirely vold of gold par-
Hcles.

Due to the lack of gold in sizes coarser than 20 mesh, the analysis in this report
is based on the minus 20 mesh matericl as processed by a combination of elutriation
and flotation studies, Elutriation methods were conducted on size ranges from minus
20 mesh to plus 200 mesh and flotation studies conducted on minus 45 mesh fractions.
This allowed an overlap in the two methods in the minus 65 by plus 200 mesh range.
In both methods, analysis of concentrates and talllngs were made and ¢ calculated heed
value obtoined. These data are shown in Tables 22-24,

Flotation studies were conducted on all sizes finer than &5 mesh. This provided
for gold concentration in the sizes finer than 200 mesh in which the efficiency of the
elutriator was in doubt, and also allowed an overlap to check elutriator efficiency in
the 65 x 200 mesh sizes.

The studies were conducted on 500 grum representative samples of each size range.
Reagents comisted of a combingtion of Aerofloat 208 and Aero Xanthete 30V in equal
proportions as the primary promoters with Aerofloat 15 as a promotoer~frother, A
natural etrouit with o pH of 7.2 was used for all tests,

Tests were conducted in.ﬂve stages allowing 3 minutes of promoting time and

2 minutes of frothing time in each stage for each sampla. In the first stage, 0.2% ton

of each reagent was added, and 0.1% /ton was added to each successive stage, In alll
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<« TABLE 22
Analysis and Distribution of Gold in Hogatza, o'-3' Section

Distri-
Sample Sample bution ELUTRIATION AND FLOTATION ANALYSIS
Size, Size, Gold -20 Mesh
Mesh or Weight Assay Gold WETGHT PERCENT ~ GOLD ASSAY, QZ./TON
Hicron Percent 0z./ton Percent Conc, Tails Conc. Tails
-3+14 48.13 0.000 0.00 }j
~14+20 8.35 0.000 0.00 1/
-20+28 5.04 Trace 0.00 D.42 11.22 Trace Nil
-28+35 4.83 0.004 . 8.85 0.46 10.3%7 0.01 Nil
-35+48 3.582 0.010 16.15 0.10 7.80 0.83 N1l
-48+65 2.64 0.029 35.14 0.32 5.95 0.54 Nil
-65+100 1.98 0.012 10,92 0.12 4,42 0.45 Nil
-100+150 1.54 0.006 4,22 0.12 3.54 0.19 NiT
-150+200 2.86 0.011 14.45 0.39 5.94 0.18 Nil
-200+270 2.42 0.00 1.10 0.12 5.40 0.03 Ni
-270+400 4.40 0.002 4.04 0.86 9.03 0.02 LER]
-400+25y 3.74 0.003 5.14 1.16 7.43 Q.02 NiT
-25u+150 5.1 0.000 0.00 1.7 11.59 Nil Nil
~15u+0 4.84 0.000 0.00 1.40 10.13 Nil N1l
Total or
average 100.00 0.005 100.00 7.18 92.82 0.06 0.00

1/ Processed by Jigging.
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- TABLE 23
AnaTlysis and Distributfon of Gold in Hogatza 3'-6' Section

Distri-
Sample Sample bution
Size, Size, fold 220 Mash ELUTRIATION AND FLOTATION ANALYSIS
Mesh or HWeight Assay Gold WEIGHT PERCENT GOLD ASSAY, OZ./TON
Micron Percent 0z,/ton Percent Conc. Tails Conc., Talls
-3+14 36.88 0.000 0.00 %/
-14+20 8.07 0. 000 0.00 1/
-20+28 6.69 0.116 42.94 0.07 12.28 20.20 Ni1
-28435 4.97 0.082 22.57 0.08 8.86 7.7 N1
-35+48 4.80 0.063 16.73 0.27 8.45 2.00 NiT
-48+65 3.95 0.036 7.85% 0.43 6.78 0.60 Nil
=65+100 3.26 0.029 5.24 0.08 5.80 1.97 Ril
~100+150 3.26 0.012 2.7 0.09 5.76 0.70 Nil
-150+200 3.60 0.008 1.59 0.26 6.35 0.19 Nil
-200+270 2.74 0.001 0.15 0.21 4.72 0.03 Nil
-270+400 4.63 0.003 0.76 1.1 7.26 0.02 Ni1
-400+25y 5.15 0.000 0.00 1.01 8.33 Nil Nit
-25u+15u ' 4,97 0.000 0.00 1.39 7.69 Nl Ni1
-15u+0 7.03 0.000 0.00 2.23 10.48 N1l Nl
Total or
average 100.00 0.033 1040. 00 7.24 92.65 0.44 0.00

1/ Processed by }1gging.
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TABLE 24
Analysis and Distribution of Gold in Hogatza, 6'-9' Section

Distri-
Sample Sample bution ELUTRIATION AND FLOTATION ANALYSIS
Size, Size, Gold -20 Mesh
Mesh or Weight Assay Gold WEIGHT PERCENT GOLD ASSAY, 0Z./TON
Micron Percent 0z./ton Percent Lonc, Tails Conc. Tails
-3+14 22.19 0.000 0.00 1/
-14+20 6.77 0.000 0.00 1/
-20+28 6.22 0.166 29.03 0.08 8.50 17.43 Trace
-28+35 7.04 0.148 29.26 . 0.05 9.74 24,30 Trace
-35+48 3.79 0.304 32.36 0.16 5.12 9.84 Trace
-48+65 4,60 0.043 5.55 0.12 6.27 2.21 N1l
-65+100 in 0.017 1.49 0.21 4.08 0.35 N1l
-100+150 4.60 0.008 1.04 0.57 5.94 0.09 Nil
~150+200 4.74 0.006 0.80 0.61 6.04 0.06 Nil
~-200+270 3.65 0.003 0.30 0.69 4.48 0.02 Nil
-270+400 6.09 0.001 0.17 0.76 7.92 0.01 Nl
-400+25u 10.01 0.000 0.00 1.00 13.42 Nil Nil
-25u+15u 5.82 0.000 0.00 2.21 5.99 Hil Nil
~15u+0 11.37 0.000 0.00 - 4.33 1N N1l N
Total or
average 100.00 0.050 100.00 10.79 B9.21 0.43 N1l

1/ Processed by jigging.
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TABLE 25
Analysis and Distribution of Gold in Hogatza 9'-12' Section

Distri-
Sample Sample bution ELUTRIATION AND FLOTATION ANALYSIS
Size, Size, Gold -20 Mesh
Mesh or Weight Assay Gold WEIGHT PERCENT GOLD ASSAY, 0Z./TON
Micron Percent 0z./ton Percent Conc. Tails . Conc. Tails
-3+14 17.15 0.000 0.00 “\
-14+20 6.13 0.000 0.00 1/
-20+28 6.01 0.000 0.00 0.24 7.54 N1l Nil
-28+35 4,51 0.000 0.00 0.3 5.64 Nil Nil
-35+48 4.88 0.024 69.79 0.18 6.19 0.85 N1
-48+65 4,51 0.003 8.06 0.10 5.85 0.18 Trace
-654100 4.13 0.005% 12.31 0.22 5.17 0.12 NiT
-100+150 3.00 0.000 0.00 0.33 3.57 Nil Nil
-150+200 6.01 0.000 0.00 1.00 6.87 Nil Nil
-200+270 4.13 0.004 9.84 1.07 4.39 0.02 Nil
-270+400 6.38 0.000 0.00 2.01 6.24 Nil Nil
-400+25u 2.50 0.000 0.00 2/ 3.29 2/ Nil
-25ut+15u 17.27 0.000 0.00 2/ 22.43 2/ Nil
-15u+0 13.39 0.000 0.00 2/ 17.36 2/ N1
Total or
average 100.00 0.006 100.00 5.46 94.54 0.04 Nil

1/ Processed by Jigging.
2/ Not floated.
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TABLE 26
Analysis and Distribution of Gold 1n Hogatza 12°'-15' Section

Distri-
Sample Sample bution ELUTRIATION AND FLOTATION ANALYSIS
Size, Size, Gold -20 Mesh
Mesh or Height Assay Gold WEIGHT PERCENT GOLD ASSAY 0Z./TON
Micron Percent 0z./ton Percent Conc. Tails Conc. Tails
-3+14 13.62 0.000 0.00 %j
~14420 2.29 0.000 0.00 1/
-20+28 5.03 0.312 95.26 0.28 5.77 6.80 Nil
-28+35 5.38 Trace 0.00 0.17 6.23 Nil Trace
-35+48 5.03 0.000 0.00 0.04 5.96 Nil Nil
-48+65 6.86 Trace 0.00 0.05 - 8.10 Trace Nil
-65+100 7.09 0.010 4.31 0.74 7.67 0.11 NT1
-100+150 4,12 0.000 0.00 0.32 4,58 Nil NiT
-150+200 5.72 0.004 0.13 0.70 6.12 0.04 Trace
-200+270 4.92 0.001 0.30 0.74 5.17 0.01 Nil
-270+400 5.96 0.000 0.00 0.96 6.06 N1 N1l
-400+25u 10.41 0.000 0.00 3.86 8.48 N1l Nil
-25u+15u 5.84 0.000 0.00 1.02 5.93 Ni1 Ni1
~15u+0 17.73 0.000 0.00 1.90 19.15 Nil Ni1
Total or
average 100.00 0.019 100.00 10.78 89.22 0.19 Hil

1/ Processed by Jigging.
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Instances, no gold recovery was obtained beyond the second flotation stage; conse-
quently, a reagent consumption of 0.3f /ton ond @ promotion time of & minutes appears
to be adequafé,

Results of the flotatlon studies for each sample Interval were obtained to arrive at
ratfo of concentration, concentrate velue and calculoted heod values for each size
fraction. These data, when compared with the elutriator dote for the 65x200 mesh
sizes, indicates that the flotation system is more efficlent for concentration and eval-
wtion in size fractions finer than 45 mesh,
| Tobles 22-26 inclusively show the distribution of gold in each size fraction of
each somple Increment, It is evident from these data that the fine gold Is more pra-
valent in the upper part of the dredge section, and other than in the first sample incre-
ment, there is no evidence of gold in sizes finer than 400 mesh. The calculated head
value Increoses to a maximum of 0.05 ounces/ton in the 6'-9' Increment, but gold Is
still evident In the lower portion of the dredge sectlon at about the same proportion
as In the upper sections.

The totel amount of gold recovered in the samples was disappointing for the pur-
pses and occuracy of this study, but it is assumed that the same ratio of find gold
fo coarser gold would be present regardless of the tenor of the sample,

A comparison of results obtalned by the elutriation and flotation methods indicated
that more efficlent recovery should be obtalned for fine gold by the flotation method
than By gravity methods. This same analogy should hold true when evaluating e placer
deposit for its total gold content.



_ RIVER BAR DEPOSITS

As part of the United States Bureau of .Mines heavy metal investigation, river
bar samples were taken over a 50-mlle interval of the Kuskokwim Rlver to include
the Gaorge and Holitna Rlvers. One-quarter cubic yord samples were concentrated
at the samplée locations in a small slulce box and this concentrate further reduced by
band panning prior to analysis,

The purpose of this Investigation was to determine if there might be significant
amounts of gold in these sediments which are a considerable distance from known
sources of gold minemalization, Results of this work are avallabla as a United Stotes
Department of the Interior open—file report titled, "Sampling for Gold in River Bars,
Kuskokwim River Basin, Alaska," by Raymond P, Mo!onley.

During the process of hls Investigation, Me. Maloney submitted 700# bulk river
bar samples from the Kuskokwlm and Holitna Rivers to aid In the purposes of this
particular project. The laboratory procedure for processing these particular samples is
shown as Flgure 4.

Kuskokwim

This sample was taken from a bar on the Kuskokwim River approximately four miles
downstream from Georgstown. It corresponds In location fo Mr. Maloney's sample R-1
In his open file report.

A size distribution of this sample, shown os part of Toble 27, Indicates that the
materia! is predominantly in the 48 mesh by 150 mesh ronge with only 1.2% less than
200 mesh in size,

Table 27 also shows the sink-float analysis by size fractlons with sizes less than
400 mesh belng impractical for the conduct of sink-float testing. Total gold values
are generally higher in the minus 100 mesh fractions with a folrly even distribution
In the minus 270 mesh sizes, The totol gold size distributlon shows 77% of the gold
to be less than 100 mesh In size.

Several particlas of free gold were recovered from the 65 by 100 mesh fraction of
this sample, The aversge weight per particle was 0.04 mg,, which is comparable to
simllar sized particles normally lost in sluicing operatlons. This Is Indicative of the

obillty of silt laden streams to camry gold particles that are flot in shape.
Hollina
This sample was obtalned from a river bar approximately 1% miles up the Holitna
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TABLE 27
Analysis and Distribution of Gold in Kuskokwim Riverbar Sample

Distri-
sample Sample bution SINK-FLOAT ANALYSIS
Size, Size, Gold -20 mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or weight Assay Gold PERCENT OUNCES/TON PERCENT
Micron Percent 0z./ton Percent Float Sink Float Sink Float Sink
-14+20 0.07 0.000 0.00 1/
-20+28 0.02 0.000 0.00 «\
-28+35 0.09 0.000 0.00 1/
~35+48 3.84 0.003 4.70 3.77 0.08 Nil 0.13 0.0 4.4
-48+65 50.48 0.001 6.16 49.75 0.79 Nil 0.02 0.0 6.8
-65+100 30.18 0.00 12.28 28.74 1.47 N1i1 0.02 0.0 12.6
-100+150 12.07 0.008 39.32 11.14 0.95 Nil 0.10 0.0 40.6
-150+200 2.11 0.003 2.57 1.75 0.36 N1l 0.02 0.0 3
-200+270 0.45 0.021 3.90 0.39 0.06 N1 0.14 0.0 3.6
-270+300 0.31 0.051 6.43 0.28 0.03 0.01 0.14 1.2 1.8
-400+25u 0.12 0.170 B.29 0.12 y 0.17 ﬁ\ 8.7 1/
-25u+15u 0.10 0.140 5.69 0.10 W\ 0.14 4\ 6.0 1/
-15u+5u 0.10 0.130 5.29 0.10 RV 0.13 4\ 5.6 1/
-5u+0 0.12 0.110 5.37 0.12 1/ 0.1 1/ 5.6 1/
Total or
average 100.00 0.003 100.00 96.26 3.74 0.001 0.05 27.1 72.9

1/ Plus 35 wesh and minus 400 mesh not sink-floated.



River from Its confluence with the Kuskokwim. It corresponds in location to sample
H-4 of Mr. Maloney's reporf.-

The size distribution, Tabla 28, shows a greater percentage of coarser sizes aobove
48 mesh and also more fine material below 200 mesh than was noted in the Kuskokwim
river bar sample, This is understandable os the current is slower and less silty in the
Holhm.

The stnk-float data, shown In Table 28, indicates less total sink materfal than in
the Kuskokwim sample, and only 23% of the gold size distributlon to be In the minus
100 mesh range, The latter, howaver, is strongly influenced by high assay values in
the minus 20 plus 35 mesh size ranges.

Free gold particles recovered In the 48 by &5 and 45 by 100 mesh size froctions
gave an average weight per particle at 0,02 mg., end 0.01 mg., respectively, This
is conslderably less than found in the Kuskokwim, but is reasonghble when considering
the current and sediment loads of the two rivers.

Flotation tests were conducted on 500 grom betch size fractions of both river bar
somples, The average results of duplicate tests are shown in Tobles 29 and 30, respec-
tively, Thess data indicate the ratio of concentration, concentrate value and esleu-
lated head value in ocunces per ton,

When compared with results of the sink-float tests on the sama samples, the
evoluations are not compatible. This 15 understandable in that the sink-float tests were
conducted on much larger samples with a correspondingly grester accuracy.

By either sink-float or flotation methods, however, the gold values were consider-
ably higher than those obtained by Mr. Maloney on similar samplas.



. TABLE 28
Analysis and Distribution of Gold in Holitna Riverbar Sample

Distri-
Sampte Sample bution SINK-FLOAT_ANALYSIS
Size, Size, Gold -20 Mesh WEIGHT GOLD ASSAY GOLD DISTRIBUTION
Mesh or Weight Assay Gold PERCENT QUNCES/TON PERCENT
Micron Percent  0z./ton Percent Float Sink Float Sink Float Sink
-3+20 8.90 0.000 0.00 1
~20+28 7.40 0.037 44,90 8.10 0.02 Nil 19.62 0.0 49.8
-28+35 17.58 ¢.009 25.99 19.25 0.05 Nil 3.85 0.0 24.5
-35+48 32.19 0.000 0.00 35.04 0.30 Nit Nil 0.0 -
-48+65 12.11 0.000 0.00 13.01 0.28 Nil 0.02 0.0 0.7
-65+100 B.75 0.004 5.75 9.24 0.37 Nil 0.10 0.0 4.7
~-100+150 6.64 0.000 0.00 7.05 0.24 N1 Trace 0.0 -
-150+200 i 0.006 3.36 3.51 0.23 Nil 0.10 0.0 2.9
-200+270 1.12 0.024 1.82 1.13 0.10 Nil 0.13 0.0 1.7
-270+400 0.79 0.029 1.80 0.79 0.08 Nil 0.16 0.0 1.6
-400+25u 0.30 0.100 4,79 0.32 %/ 0.10 %/ 4.1 1/
-25u+15u 0.21 0.100 3.44 0.23 T/ 0.10 T/ 2.9 %j
-15u+5u 0.30 0.160 7.90 0.33 0.16 6.7 T/
~SutQ 0.30 0.005 0.25 0.33 1/ 0.0 1/ 0.4 i/
Total or
average 100.00Q 0.007 100.00 98.33 1.67 0.001 0.40 14.1 85.9

1/ Plus 28 mesh and minus 400 mesh fractions not sink-floated.



Tyler Mesh

+48

48 x 65
65 x 100
100 x 200
-200

Total or

Average

Conc. Wt.
Grams

3.4
3.2
3.3
4.7
67.4

82.0

TABLE 29

Ratio of Conc. Value
Concentration 0z./ton

148 Nil
157 Ni1
152 Nil
106 N1l

7 0.02
3 0.02

601d Recavery by Flotation - Kuskokwim Riverbar

Tails Value Head Value
cw.\no: 0z./ton
Nil Ni1
N1 Ni1
N1 N1
NiT N1t
N1l 0.003
N11 0.001



Tyler Mesh

28 x 35
35 x 48
48 x 65
65 x 100
100 x 200
200 x -

Total or average

Conc. Wt.
Grams

1.4
1.1
2.5
3.6
1.2
49.8

65.6

TABLE 30

Gold Recovery by Flotation -- Holitna Riverbar

Ratio of
Concentration

357
454
200
139
69
10

46

Conc. Yalue

0z./ton

Nil
N1
N1
0.24
0.04
NI

0.02

Tails Yalue
0z./ton

N11
Nil
Nil
N1l
Nil
Nil

N1

Head Value
0z./ton

Nil
Nil
N1
0.002
0.001
Nil

0.0004
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BEACH DEPOSITS
Samples of beach sands were obtained from Nome, Bristol Boy and Cape Yakataga
areas. The Nome and Yakataga samples ware single, bulk samples selectad from sands
known to contain gold for the purposes of this sfudy; The Bristol Bay samples were
obtuined from a United States Bureau of Mines reconnalssance study for the purpose of

determining the valuable minera) constituents.

Nome

This sample, submitted by. Mr, Peorce Walsh, was obtained from o netural beach
concentrate approximately 2% miles east of Nome,

The sample was processed during the first phase of the study and the laboratory
procedure followed the generalized flowsheet shown In Figure 4 with the effort primar-
ily concerned with gold size distribution.

A size distrlbution, shown In Table 31, estublishes the major amount of material
to be in the 28 by 100 mesh range with less than 1% minus 100 mesh, A

The sample was subjected to magnetic and electrostatic processas of concentration
with the gold recovered by superpanner concentration and amalgamation from the
electrostatic concentrote and non-magnetic fractlon. Amealgamation was not effictent
in the coarser sizes, probably due to an oxlide coofing on the gold particles. Results
of these tests are shown in Teble 31, where it Is noted that the highest values are In
the minus 100 mesh sizes. The gold size distribution is also presented, and it Is noted
that 73% of the total gold is in the minus 100 mesh materlal.

Unfertunotely, the size of this sample did not ollow continued studies to include
the processes of recovery by elutriation and flotation methods. |

Bristo!

These samples, submitted by Mr. Arthur L. Kimball of the United States Burecu of
Mines, were obiained from the Bristol Bay shoreline In the genera! crea indicated In
Figure 7. Samples 22, 98, 107, 155, and 157 were surface grob samples in areas of
black sand concentration, and samples 159 through 165 were channel grab samples along
the side of shovel pits. The remainder were obtained as tuba samples in the sond layer
ranging from 14" to 41" in depth.

Most of the samples were taken from the vicinity of the high tide crest lina, and
In some cases, samples were combined to lassen the worklead in processing.
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TABLE 31
Analysis and Distribution of Gold in Nome Beach Sand Sample

Distri-
Sample bution AMALGAMATION RESULTS
Sample Size, Gold -20 Mash Gald Gold not Percent
Size, Weight Assay Gold Amalgamated | Amalgamated Total Gold
Mesh Percent Qz./ton Percent Mgs. Mags. Amalgamated
~-3+14 0.36 0.00 £.00 0.00 0.00 0.00
=14+20 0.82 0.00 0.00 0.00 0.00 0.00
-2(+28 4.79 0.00 0.00 0.00 0.00 0.00
-28+35 64.76 0.01 15.35 0.00 3.50 0.00
-35+48 15.21 0.00 0.00 0.40 0.50 0.00
-48+65 6.42 0.01 1.52 0.35 0.20 3.72
-65+100 7.13 0.06 10.15 2.80 0.10 29.76
-100+150 0.44 0.10 1.06 0.30 0.00 3.19
-150+200 0.04 42.43 49,72 1.25 0.00 13.28
-200+4270 .01 91.22 21.38 0.25 0.00 2.66
-270+400 0.0 2.43 0.57 0.10 0.00 1.06
-400+0 0.01 1.09 0.26 0.06 0.00 D.64
Total or

average 100.00 0.04 100.00 5.11 4.30 54.3}
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Figure 7

Bristo! Bay Beach Sand Samples
(U.S.G.S, Naknek & Ugashik Quads)
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The primary purpose was to evaluate the samples for gold content, but due to the
pracessing technique used ond the mineral constituents, information concerning mognetic
components are alsa presanted.‘

A representative portion of each somple was obtalned for screen analysis, the resulls
of which are shown in Table A of the appendix. The bulk of eoch sample was screened
at 28 mesh with the minus 28 mesh material to be used for the subsequent gold floration
tests, Tailings from the flotction tests were treated by electrostatic and magnetic
processes with gold analysis conducted on the electrostatic concentrate and the final
non-magnétic fail!ngs.. This procedure is shown In the flowsheet of Figure 8.

Flotation tests were conducted on 500 gram representative portions of minus 28
mesh materiol of each sample.b This limiting size was selected because it is axtremdy
doubtful that valuable constituents coarser than this size would be present, and any gold
recavered would be found In the 28 by 200 mesh ronge in this type of deposit, Screen
analyses Indlcate that the material is predomlnantly in the 28 by 100 mesh range with
a minor amount finer than 200 mesh.

Toble 32 presants the information obtained from the flotation tests. These dato
tndicate that gold wos either absent from the sample or was present In Insigniflcant
amounts. Due to the lack of fines In the somple, the concentrate yleld was small,
consequently, the totsl amount could be analyzed for gold content. Flotation tails
were further concentrated by electrostatic and magnetic methods and the products
analyzed for gold, The calculated head value concerns only the minus 28 mesh flota-
tions feed, ond considers any gold found in the flotation talls.

As In most beach-type deposits, it is noted that those samples containing gold ore
associated with heavier concentrations of magnetite, ilmenite and gomet as sccessory
minerals. _

Any attempt to analyze the flotation talls for gold poses the same problem as
evaluating the original sample. Therefore, it is advisable to further concentrate any
free gold left in the flotation talls.

Gold is a good conductor, so will be separated from the bulk stlfeate material in
a high tension electrostatic procms.- This was accomplished by evaluating the gold
content of the thrown product In the electtostatic process and calculating this concen-
trate value back to a total tail analysis, —_—

These data are shown as concentrate values in Table 33 and as calculated flotation

tails in Table 32, Due fo the large amount of high iron content sillcates that reported
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Figure 8
Process Procedure
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TABLE 32
Gold Flotation, Bristol Bay Beach Sands

Sample Conc. Wt. Ratio of Conc. Value Tails Yalue Head Value
No. Grams Concentration 0Z./Ton 0z./ton 0z./ton

8 3.3 151 Nil N1 Ni1

18,26 2.8 177 Trace 0.06 0.006

22 0.3 1666 10.50 Nil 0. 006

28 1.4 357 0.43 Ni1 0.001
31,34 1.0 500 Nil N1l Nil
37A,378B 2.3 220 N1l Nil Nil
42 6.3 80 0.05 N1l 0.00!

49 10.5 48 N1 Ni1 - N

51 1.7 290 Nil Nil Nl

54 1.0 500 0.29 Ni1 0.001

62 1.2 403 N1 Ni) Nil
67,70,72 0.3 1666 0.94 0.05 0.008
76 0.6 833 Nil 0.06 Nil

84 0.7 4 N1l Ni Nit

89 1.1 438 Ni1 Nil Nil

92 0.6 833 Nil Nil Nil

96 0.4 1250 12.50 0.23 0.017

104 0.6 833 Ni1l Nil Nid

107 0.3 1666 0.94 0.07 0.001
108,111,112 2.6 192 Trace Trace Trace

126,128,130,

133,153 2.7 185 Trace Trace Trace
155 0.2 2500 2.49 Trace 0.001

157 1.0 500 1.19 0.03 0.005

159 0.3 1666 N1l N1l Nil

161 0.5 1000 Nil Nl Nil

162 0.7 714 Nil N1l N

163 0.7 714 Nil Nl Nt

164 0.7 Na N11 Nil N1

165 0.4 1250 0.66 N1 0.001
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: TABLE 33
Magnetic and Electrostatic Separations, Bristol Bay Beach Sands

MAGNETIC SEPARATIONS ELECTROSTATIC SEPARATIONS

Sample Low Intensity High Intensity Concentrate Conc. Value

No. Weight¥ Weight % Weight =~ 0z, gold/ton
8 0.7 231 17.8 Nil
18,26 16.1 38.3 9.8 0.06
22 66.0 32.3 0.9 N1
28 8.4 32.8 18.0 Nit
31,34 15.4 341 14.4 Nil
37a,37b 3.4 30.9 7.9 N1
42 - 6.5 34.3 5.9 N1i1
49 1.5 27.8 12.1 Nil
5 1.0 26.3 11.8 Nil
54 13.3 38.2 5.1 Ni1l
62 2.3 36.1 5.2 NiT
67,70,72 9.9 36.1 14.0 0.05
76 4.6 31.8 3.7 0.06
84 4.1 33.0 2.7 N1
89 2.6 29.8 8.8 Ni1l
92 6.7 33.9 1.8 Ni1
96 50.2 39.4 3.0 0.23
104 12.5 39.8 2.5 Ni
107 34.9 50.8 0.7 0.07
108,111.112 5.3 28.8 4.2 Trace
116,118
120,122 5.5 38.1 2.8 Ni1
126,128,130,
133,153 2.8 38.0 7.7 Trace
155 9.1 63.0 4.6 Trace
157 8.1 50.9 7.6 0.03
159 111 49.7 3.4 Ni1l
161 0.5 28.1 20.4 Ni1
162 2.7 37.9 101 Nil
163 0.8 26.5 21.3 N1}
164 2.6 23.4 34.9 Ni1l
165 0.3 35.5 8.6 Ni1l
Average 10.3 35.6 9.1 Trace



to the electrostatic concentrate, this fraction was further processed by high intensity
magnetic separation, The concentrate listed In Table 33 is, therefore, the non-
magnetic portion of the electrostatic concentrate,

Magnetic studles consisted of a combination of low Intensity and high intensity
appllcaﬁons.v Low Intensity separations were conducted on the flotation talls prior to
electrostatic sepamﬂan.- These data, as shown In Table 33, Indicate an averoge of
10.3% mognetite for all samples, Exireme high values of magnetite are usually
assoclated w!th those grob samples taken in areas of black sand concentration, and
are also generully associated with the presence of gold.

The high intensity magnetic fractions, also shown in Table 33, are @ combination
of high intensity separations from the electrostatic tails and electrostatic concentrates.
This material 1s predominantly iron-magnesium-silicates with ilmenite ond garet usually
found in these samples of high magnetite content.

The final non-magnetic talls were also analyzed for gold content with negative
results in all cases,

The samples studied proved to contain insignificant amounts of gold, but the
evaluation process used is considered to be more accurate than convention methods of
either gravily concentration followed by aenalysis or only analysis of what Is hoped to
be a representative somple,

The possibility of this area containing magnetite of high enough grade and large

enough volume s of interest, but requires considerable further sampling and evaluation,

Yokataga

The Investigation on beach sand material from the Yaketega area was conducted
in two different phases utilizing entirely different somples, During the course of the
first phase investigation, it was found that the gold particles were so thin and flokay
that they would float on water up to 28 mesh in particle size,

This posed a question as to the valldlty of evaluating these types of deposits by
using convertional gravlty methods of gold recovery, On the basis of the apporent
natural floatability of the gold, further study, in the second phase, was undertaken
to determine the amenability of the froth flotation process for recovery and evaluation
in these types of deposits.

Phase I:
The initial sample consisted of & naturel concertration of beach sand from
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the vicinity of Crooked Creek in the Cape Yakataga area, A screen analysis, Table
B of the appendix, indicates a typlcal beoch sand cencentrote with the majority of
the material in the 28 x 100 mesh range and 1.7% as minus 100 mesh,

Gold recovery os actual particle count in sizes coarser thon 150 mesh is shown
as Table 34, These are gold particles recovered from superpanner concentration of
electrostatic and non-mognetic fractions, The averaga weight per particle is consider-
ably less than perticles of the same size runges in othar typas of alluvial deposits.

Table 35 shows the gold siza distribution of particles recovered. It is similar
to other deposits of this type in that 69% of the gold is finer than 45 mesh. The
ability to save this gold by conventional gravity methods is greatly aggrovated by its
flakey shape as compared to similar particle sizes from creek plucen_-s.l

Phase I:

For the continuation of this study, Mr, John Kubek submitted a 588 pound
bulk sample of natural beach materlal collected from the high tide line of the Sunrise
Froction #1 Claim in the Yakataga arau:.

The total sample, os submitted, weos thoroughly mixed and split with a riffle
splitter into four portios. On the baosls that previous investigations had shown no
appreciﬁbln amount of gold in the plus 28 mesh materlal, one—quarter split of the
sample was screened to give plus and minus 28 mesh sizes. The minus 28 mesh matericl
was then sized into 28/35, 35/48, 48/65, 65/100, 100/150, and -150 mesh froctions.

Flotation studies were conducted on each size fraction to detarmine the float-
ability of gold in each slze runga, reagent selection, reagent concentration and flota=
tion tima.

With the information obtained from the sized flokation tests, samples of unsized,
minus 28 mesh material were floated by mulfip.lo and single stage flotation techniques.
The loboratory procedure is shown os Flgure 9.

The gold flotation charocteristics of each slze fraction were investigated in order
to determine the variables and their sffect on each gold particle size. Tobles 36, 37,
38, 39, 40, and 41 show the results of thase tests and the colculated head values of
the minus 28 mesh flotatlon feed for euch test. These date show the results as obtained
for various reogent combination, recgent concentrotions and pH conditions,

Although the data as presented is for differant reagent conditions, the avercge
results fabulated is falrly consistant for each size fraction, A raag-enf combination of

0.5% ton of Zanthate 301 ond Aerofioot 208 as promoters, with Aerofloat 15 as an
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TABLE 34

Gold Recovery, Yakataga !

Tyler Mesh Particles Mg. Weight Free Gold Assay Value
Passed Retained Recovered 'Par Particle 0z./ton Ta{ls,02./ton
- 10 - - - Nil
10 14 - - - N1
14, 20 - - - N1l
20 28 1 2.65 0.07 Nil
28 35 44 0.14 0.03 Nil
35 48 100 0.06 0.02 Nil
48 65 419 0.03 0.07 Nil
65 100 547 0.02 0.15 Nil
100 150 1,276 0.01 1.23 Ni1
150 200 - - - %5.95
200 270 - - - 225.45
270 400 - - - 22.19
400 - - - - 6.52
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TABLE 35 _
Gold Size Distribution, Yakataga I

pase %xlgg_gggg Analysis Percent Cumulative Distribution
e etained ounces/ton of size Retained Passed
- 10 Nil 0.00 - -
10 14 N11 0.00 - -
14 20 Ni1 0.00 - : -
20 28 0.070 3.1 .n 100.00
28 35 0.030 6.46 9.57 96.89
35 48 0.020 5.87 15.44 90.43
48 65 0.070 15.82 31.26 84.56
65 100 ) 0.150 11.74 43.00 68.74
100 150 1.230 14.69 57.69 57.00
150 200 25.950 18.50 76.19 42,31
200 270 225.450 20.09 96.28 23.81
270 400 22.190 1,98 98.26 3.72
400 Pan 6.520 1.74 100.00 1.74
Total or average 0.112 100.00
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Figure 9
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TABLE . 36
Flotation, 28/35 Mesh, Yakataga II

Test Conc. Wt. Conc. Grade Ratio of Cale. Head
No. Grams oz/ton ‘Concentration oz./ton
1 0.35 20.86 1428 0.02
2 0.81 3.61 620 0.01
3 0.76 9.59 657 0.02
4 0.75 15.48 663 0.02
5 0.63 ‘ 9.30 797 ' 0.01
6 0.83 N1l 599 Ni1
7 0.68 2.15 737 0.003
8 0.88 11.21 566 0.02
9 1.12 0.78 477 0.002
10 1.34 2.82 372 0.01

Total or
average 8.15 6.29 613 0.01
TABLE 37

Flotation, 35/48 Mesh, Yakataga II

Test Conc. Wt. Conc. Grade Ratio of Calc. Head
‘No. Grams oz./ton Concentration - 0z./ton
1 0.34 115.80 1470 0.08
2 0.67 82.70 746 0.1
3 0.53 96.30 943 0.10
4 0.71 41.90 704 0.06
s 0.65 80.76 769 0.1
6 0.38 101.31 1315 0.08
7 1.24 48.21 403 0.12
g 0.68 45.03 735 0.06
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Test
No.

Total or
average

Conc. Wt.

Grams

0.81

6.01

TABLE 37, Cont.
Flotation, 35/48 Mesh, Yakataga Il

Conc. Grade Ratio of
02./ton Concentration
90.01 617

70.86 749

6l

Cale. Head
0z./ton

0.15

0.10



TABLE 38 ,
Flotation, 48/65 Mesh, Yakataga II

Test Conc. Wt. Cone. Grade Ratio of Cale. Head
No. Grams 0z./ton Concentration __oz/ton

] 0.30 934.28 15666 0.56

2 0.59 474.57 847 0.56

3 0.73 385.55 ' 685 0.56

4 0.90 280.32 556 0.50

5 0.73 363.58 A 685 0.53

6 0.76 362.66 658 0.55

7 0.79 323.04 633 0.51%

8 0.93 327.41 837 0.61

9 0.84 290.96 895 0.49

10 0.96 265.83 . 521 0.51

11 . 1.26 203.23 397 0.51

12 0.80 300.77 625 | 0.48
Total or av. 9.59 332.75 626 0.53

TABLE 38
Flotation 65/100 Mesh, Yakataga II

Test Conc. Wt. Conc. Grade Ratioc of Calc. Head
No. Grams 0z./ton Concentration 0z./ton

1 1.64 536.19 304 1.77

2 1.76 536.09 294 1.89

3 2.19 300.31 228 1.32

4 1.93 361.17 259 1.39

5 1.57 378.97 318 1.19
Total or

average 9.09 415.03 275 1.51
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Test Conc. Wt.
No. Grams

1 3.16

2 2.29
Total or

average 5.45
Test Conc. Wt.
No. Grams

1 17.53

TABLE 40
Flotation, 100/150 Mesh, Yakataga 11

Conc. Grade Ratio of
0z./ton ‘Concentration
484.10 158
392.57 166
485.64 ’ 161

TABLE 41

Flotation, -150 Mesh, Yakataga II

Conc. Grade Ratio of
0z./ton Concentration
21.22 8
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additional frother appeared to glve the best results. This wos accomplished in a
neutral circuit as the additlon of soda ash for pH regulation has no advantageous
effect.

Table 42 indicates the compiled flotation results by size fractions as calculated
from the optimum recgent conditions. It is noted from this data that an average
grade of 0.39 ouncas per ton of gold is indicated for the minus 28 mesh material.

Stage flotation tests wers conducted on two unsized minus 28 mesh samples.

In this procedure, 0.17/ton of reagents were used in each stage to determine the
optimum reagent concentration. Results of these tests are shown In Tables 43 and 44.
These data show calculated head values of 0.37 and 0.41 ounces of gold per ton of
minus 2B mesh feed which Is comporable with the 0,39 ounces per ton calculated from
the size froction flotation tests.

Two additional unsized minus 28 mesh somples were tested In o single stage
opproach fo see if the results were compatfble with the mulfiple stage procedure.

The results are as follows:

Test Conc. Wt. Conc. GBrade Ratio of Calc. Head
No. Grams 0z./ton _ Concentration 02./toen
3 1.23 135.27 407 0.33
4 0.81 184.53 614 g.30

The four unslzed samples were subjected to the laboratory procedure shown in
Figure 8 to determine gold loss in the flotation tailings and the amount of auxilliary
minerals present. The slectrostatic concentrate and the non-magnetic tallings were
analyzed for gold content. The non-magnetic tailings were free of gold, and the

total gold evaluation is shown as follows:

Test Flotation Conc. Electrostatic €alc. Head % Recovery
No. - - 0z./ton Conc. 0z./ton 0z./ton by floatation
1 56.55 Nil 0.37 100.0
2 77.58 0.36 0.42 97.6
3 135.27 0.72 0.35 94.3
4 184.53 2.38 0.35 85.7

The above data verifies that by controlled flotation techniques, 98-100% gold
recovery can be obtained from this type of deposit. The lower recoveries, shown for

tests 3 and 4, are probably due to mechanically-entrapped gold particles in the
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flotation cell which were not recovered in a single stage approach,
The percentage of low intensity magnetic concentrate, electrostatic concentrate
and high intensity magnetic concentrate recovered auring processing of the four

unsized somples are as follows:

Sample Low Intensity Electrostatic High Intensity
No. Weight % Weight % Weight %

1 4.0 3.5 44 .1

2 4.0 5.6 39.0

3 3.9 3.9 36.3

4 4.0 4.0 44.2
Average 4.0 4,2 40.9

The low-intenslty magnetic products is magnetite, the electrostatic concentrate
is primarily fimenlite, and the high intensity magnetic product is @ combination of

gamnet and iron-magnesium silicates. A minor omount of zircon Is also present.
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Mesh
Size

28/35
35/48
48/65
65/100
100/150
-150

Total or

average

TABLE 42

Compilation, Size Flotation, Yakataga Il

Weight % Calcutated Head

Flotation Feed 0z/ton
29.9 0.02
33.2 0.10

24.8 0.61

7.9 1.89

2.8 2.36

0.4 2.65
100.00 0.39

Product

Wt. x Grade

0.60
0.34
15.13
14,93
6.6]
1.06

38.67



TABLE 43

Stage Flotation, Yakataga II

Stage Conc. Wt. Conc. Grade Ratio. of Calc. Head

No. Grams 0z./ton Concentration "~ oz./ton

1 0.60 43.29 829 0.29

2 0.78 | 14.96 641 0.02

3 0.7% 26.16 669 0.04

4 0.64 5.48 782 0.01

5 0.54 10.76 923 0.01

Total _

or aver. 3.3] 56.55 151 0.37
TABLE 44

Stage Flotation, Yakataga II

Stage Conc. Wt. Conc. Grade Ratio of Calc. Head

No. Grams 0z./ton Concentration oz./ton

1 0.60 222.66 839 0.27

2 0.38 146.60 1323 0.11

3 0.52 20.35 969 0.02
0.46 13.29 1085 0.01

5 0.69 Nil 725 Ni1

Total or

average 2.64 77.58 189 0.41
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OFF~SHORE DEPOSITS

Selected off-shore samples from the Bristol Bay area were obtained from the
Institute of Marine Science of the University of Alaska. Sample locotions are shown
in Figure 10.

These are grab somples obtained off the bay floor by a Shipek sampling device
with the capability of o maximum |0 centimeter sempling depth. Consequently, the
information obtained Is not volld for deposit evaluation purposes, but is usable in
studying the nature of gold particles present. Size distribution of the somples are
shown in Tables 45-50 Inclusively.

The sample designoted as B7 wos found to contain no evidence of gold in any |
size fraction. From the screen analysis, the sample was found to be predominantly
sand with 99% coarser than 65 mesh. Table 45 presents the sink-float onalysis of
this sample In which 8.52% Is heavier than a 2.96 specific gravity.

Somple D10 was found to be primarily sand more typical of o beach sand
material in size analysis with minor amounts of fine material in the minus 200 mesh
fractions. The sink-float onalysis, shown in Table 44, also verifies that a certain
degree of concentration has taken place with gold present only in the minus 270 mesh
material. Gold volue of tha head sample Is calculated at 0.000028 ounces per ton.

A sample cbtained from considerably forther off-shore, designated €8, was
found to contain a greater amount of fine material. A screen analysis shows 73% of
this material to be minus |00 mesh in size. This sample did not contain as much
heavy material as sample D10, but the sink-float analysis, Table 47, shows a higher
gold content. The gold is found in the minus 270 mesh sizes and has a calculated
heod volue of 0.0118 ocunces per ton.

Sample E12 contalned only trace amounts of gold (less than 0.01 ounces/ton)
in the 48 by 100 mesh sizes. The screen analysis indicates a typleal beach sand with
the major percantage of material in the 28 by 150 mesh ranga. The sink-float analysis,
Table 48, shows approximately 9% of the material to be a heavy fraction.

Somple EI3 was composed primarily of plus 48 mesh material with no evidence
of gold In any size fraction. As seen from the sink-float analysis, Table 49, only
3% waos heaviar thon 2.96 specific gravity.

Sample G15 conteined a calculated heod analysis of 0.035 ounces of gold per
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TABLE 45

Analysis and Distribution of Gold in Off-Shore Sample B7

Sample Distrt- SINK-FLOAT ANALYSIS
Sample Size Gold ~20 Mesh WEIGHT GOLD ASSAY
Size Weight Assay Gold PERCENT OUNCES/TN
Mesh Percent 0z./ton Percent Float STnk Float Sink
~3+20 58.42 Ni1 - 1/
-20+28 23.26 Nil - 55.01 1.94 N1 N1l
~-28+3% 9.38 Nil - 20.32 2.27 Nil N1
-35+48 5.15 Nil - 9.75 2.64 Ni1 N1
-48+65 2.54 Nil - 4.44 1.67 N1l Nil
-65+100 0.56 N1l - 1.32 1/ Nil 1/
-100+150 0.12 N1l - 0.29 1/ Nil 1/
-1504200 0.09 N11 - 0.21 1/ N 1/
-200+270 0.06 Ni1 - 0.13 1/ Ni1 1/
-270+400 0.07 N1l - 0.17 1/ N11 1/
-400+0 0.35 N1 - 0.84 1/ N1l 1/
Total or
average 100.00 Nil - 92.48 8.52

1/ Plus 20 mesh and minus 65 mesh fractions not sink-floated.
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. TABLE 46
Analysis and Distribution of Gold in Off-Shore Sample D10

Distri-
Sample bution SINK-FLOAT ANALYSIS
Sample Size Gold -28 Mesh WEIGHT _ GOLD ASSAY
Size Weight Assay Gold PERCENT QUNCES/TON
Mesh Percent 0z./ton Percent Float Sink Float Sink
-3+28 4.59 Nil 0.00 1/
-28+35 4.45 Nil 0.00 4,53 0.14 N11 Nil
-35+48 13.11 Nid 0.00 12.91 0.84 K1{1 Nil
-48+65 43.23 N1 0.00 41.80 3.49 Nil NiY
-65+100 26.59 Ni1 0.00 22.62 5.24 NiY Ntl
-100+150 6.31 Nil 0.00 3.53 3.09 Nil N
-150+200 1.46 Nil Q.00 1.53 1/ Ni1 1V
-200+270 0.18 Nil 0.00 0.20 i/ Nil 1/
-270+400 0.05 0.030 51.02 0.06 1/ 0.030 1/
-400+0 0.03 0.048 48.98 0.02 1/ 0.048 1/
Total-or
average 100.00 Trace 100.00 - B7.20 12.80 0.001 N1l

1/ Plus 28 mesh and minus 150 mesh fractions not sink-floated.
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TABLE 47
Analysis and Distribution of Gold in Off-Shore Sample E8

Distri-
Sample bution SINK-FLOAT ANALYSIS
Sample Size Gold -48 Mesh WEIGHT GOLD ASSAY
Size Weight Assay Gold PERCENT OUNCES/TON
Mesh Percent 0z./ton Percent Float ~ Sink Float Sink
-3+28 0.14 Nil 0.00 1/
-28+35 0.21 N1 0.00 1/
-35+48 0.93 Nil 0.00 1/
-48+65 6.81 N1 0.00 6.80 0.10 N1 N1
-65+100 19.14 N1l 0.00 18.79 0.60 N1l Nil
-100+150 18.28 Nil 0.00 17.56 0.95 Nil Nil
-150+200 28.39 Nil 0.00 27.52 1.22 Nil Ni1
-200+270 10.84 Nil 0.00 9.77 1.22 N1l N1l
-270+400 8.11 0.037 67.73 6.95 1.28 0.012 g.173
-400+0 7.15 0.020 32.27 7.24 Y 0.020 1Y}
Total or .
average 100.00 0.012 100.00 94.63 5.37 Trace 0.032

1/ Plus 65 mesh and minus 400 mesh fractions not sink-floated.



TABLE 48
Analysis and Distribution of Gold in Off-Shore Sample E 12

Sample pistri- SINK-FLOAT ANALYSIS
Sample Size Gold -20 Mesh WEIGHT GOLD ASSAY
Size Neight Assay Gold PERCENT OUNCES/TON
Mesh Percent 0z./ton  Percent Float Sink Float Sink
-3#20 0.44 NiT - 1/
-20+28 3.76 Nil - 3.75 0.02 ~ N1 N1
-28+35 13.97 N1 - 13.72 0.3 i1 N1
~35+48 18.63 Ni1 - 36.54 2.15 N1 N1 1
-48+65 23.61 Trace - 20.98 2.85 N1 Trace
-65+100 12.84 Trace - 10.77 2.13 N{T Trace
-100+150 5.51 TR - 413 1.40 N1 NI
~150+200 111 N - 1.12 7, N1 1y
-200+270 0.09 Nt - 0.09 1/ N1 V/
-270+400 0.03 N1 - 0.03 1/ N1 1/
-400+0 0.01 N1 - 0.01 1y Ni1 iY;
Total or
avaerage 100.00 Trace - 91.14 8.86 N1 Nil

1/ Plus 20 mesh and m inus 150 mesh fractions not sink-floated.



TABLE 49

Analysis and Distribution of Gold in Off-Shore Sample E 13

Distri-
Sanple bution. SINK-FLOAT ANALYSIS
Sample Size Gold -20 Mesh WEIGHT GOLD ASSAY
Size Weight Assay Gold PERCENT OUNCES/TON
Mesh Percent 0z./ton Percent Float Sink Float Sink .
-38 34.92 NiY - 1/
~-8+10 17.66 Nil - 1/
-10+14 17.84 N1l - 1/
-14+20 13.46 N1l - Y
~-20+28 9.78 Nil - 58.88 1.86 - Nil N1l N
-28+35 4.02 N1 - 23.46 1.51 Nil Nil
-35+48 1.48 Ni1 - 9,22 1/ N1l 1/
-48+65 0.49 N1l - 3.01 1/ N{) 1/
-65+100 0.16 N1 - 1.00 1/ Nl 1
-100+150 0.08 NY - 0.47 1Y/ N1l 1Y
-150+200 0.05 Nil - 0.29 v N11 Yy
-200+270 0.03 Nil - 0.15 1/ N1l 1/
-270+400 0.02 NiT - - 0.1 1/ N1 1/
-400+0 0.0 Nil - 0.04 1/ NI i
Total or
average 100.00 Nil - 96.63 3.37 N1 N1

1/ Plus 20 mesh and minus 35 mesh fractions not sink-floated.



_ TABLE 50
>=md<m*mm:aa_uﬁﬂ*acﬂ*os_oﬁmo_a*zo*m-msowmmmsu_mmdm

. sample pistri- SINK-FLOAT ANALYSIS
Sample Size Gold ~20 Mesh WEIGHT GOLD ASSAY
Size Weight Assay Gold PERCENT OUNCES/TON
Mesh Percent 0z./ton Percent 03 Sin Float Sink
-3+20 5.71 NiT 0.00 1/
-20+28 9.85 Nil . 0.00 10.33 0.12 Nid Nil
-28+35 15.54 (RR 0.00 16.20 0.29 Nil N{T
-35+48 32.64 0.004 73.93 33.54 1.06 Nil 0.13
-48+65 27.55 0.001 13.20 26.76 2.46 Nil 0.01
-65+100 7.47 0.030 12.87 5.93 2.00 N1 0.12
-100+150 1.07 Nil 0.00 1.13 1y K11 1/
~150+200 0.12 N1t 0.00 .13 Vo N11 1/
~200+270 0.02 Nil 0.00 0.02 1/ Nil 1/
-270+400 0.02 Ni1 0.00 0.02 1/ N1l 1/
-400+0 0.01 Nil 0.00 0.01 1 Nil 1/
Total or .
average 100.00 0.035 100.00 94.07 5.93 N1l 0.03

1/ Plus 20 mesh and minus 100 mesh fractions not sink-floated.
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ton. The gold was coarser than the other offshore samples and found in the 35 by
100 mesh ronges, as shown in the sink-float analysis of Table 50. The sample

material was also coarser and similar to a typical beach sand with predominantly
28 by 100 mesh material.
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GOLD SIZE, SHAPE FACTORS and RECOVERY PROBLEMS

Gold Chaoracteristics

As would be expected, gold from each deposit category had certain character-

istics developed from processes of erosion and transportation by water action. These
physical characteristics were studied by microscopic measurements of gold porticles in
the plus 100 mesh sizes in which Corey's shape factor is a ratio of the thickness of
a particle to the square foot of the surfoce area. These data are presented in
Toble 31.

in the creek plocer deposits, some comparative interpretation may be mde as
to how far the gold has traveled from its original source by the omount of flattening
that has occurred. For example, the Chicken Creek, Chandalar and Livengood head
somples the shape factors averaged 0.45, 0.53, and 0.29 respectively. When com=
poring creek deposits, rlver bar depasits, the ratio is seen to decrease drastically.

A comparision of shape factors for the Chandalar head and taiting somples
indicates that some of the gold recovered in the tailings has had considerable flatten-
ing ond that in the 48/65 mesh size particles with the same shape factor of 0.39
were found in both head and talls. The latter point suggests that the recovery of gold
below 45 mesh 1s questionable, especlally with a shape factor below 0.40.

The Livengood gold is considerably flatter than the Chandalar gold, and com=
parision of head and fail specimens suggest that recovery efficiency drops off when
the shope factor s belew 0.25. )

Shape factor measurements of the {ig concentrates from Tofty and Fairhaven
samples indicates that a |ig is superior to slulce boxes for recovery of fine gold that

het ¢ low shape factor.

Creek Deposits

Of the four types of clluvial depasits considered in this report, creek placers
present the most varicbles to be considered for purposes of evaluation and recovery
of the total gold content.

Dapending upon the distance from the lode source and the gradient of tha
carrying stream, the goid can be foirly coarse with a minimum of fines, fairly fine

with o minimum of coarse or some combination of two extremes. Tables 52 and 53
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TABLE 5)
Corey's Shape Factor for Gold Particles

TYLER MESH  SIZE

Sample 20/28 28/35 35/48 48/65 65/100 100/150
Chandalar, Head 0.56 0.51 0.56 0.39 0.65 -
Chandalar, Tails 0.09 0.22 0.26 0.39 0.37 -
Livengood, Head 0.23] 0.31 0.31 © 0.33 - -
Livengood, Talls 0.16 - 0.17 0.19 0.25 -
Chicken Creek, Flat - 0.64 0.69 0.68 0.60 -
Willow Creek, Flat - - 0.4 0.51 - -
Willow Creek, Flat - - 0.40 0.51 0.68 -
Tofty - 0.22 0.13 0.16 0.22 -
Fairhaven 0.32 0.22 0.32 0.40 0.58 -
Kus kokwim - - - - 0.68 -
Holitna - 0.09 0.12 0.15 0.15 -
Yakataga ! 0.14 0.08 0.10 0.09 0.08 0.11
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TABLE 52
Screen Analysis of Gold Recovered from Tobin Creek, Chandalar Area

Area

Tyler Mesh Weight Weight Cumulative Weight %
Passed Retained Grams . Percent “Retained Passed
3. 8 3,237 11.99 11.99 100.00
8 20 16,493 61.10 73.09 88.01
20 35 6,257 23.18 96.27 26.91
35 48 652 2.42 98.69 3.73
48 65 276 1.02 99.71 1.71
65 100 59 0.22 99.93 0.29
100 150 17 0.06 99.99 0.07
150 0 1 0.01 100.00 0.0
TOTAL 26,992 100.00
TABLE 53
Screen Analysis of Gold Recovered from Ready Bullion Creek, Fairbanks
Tyler Mesh Weight Weight Cumulative Weight %
Passed etained Grams Percent Retained Passed
3 8 0.0 0.00 0.00 100.00
8 20 43.6 10.32 10.32 100.00
20 35 141.6 33.51 43.83 89.68
35 A8 113.4 26.85 70.68 56.17
48 65 78.6 18.6) 89.29 29.32
65 100 32.4 7.67 96.96 10.71
100 150 8.9 2.1 99.07 3.04
150 0 3.9 0.93 100. 00 0.93
TOTAL 422.4 100.00




show scs:een anclyses of gold recovered from two smoll scale placer operations. The
gold from Tobin Creek is considerably coarser with 73% beingin the plus 20 mesh
sizes o5 compared to 10% in the Ready Bullion sample. These daoto also indicate
0.3% ond 10.7%, respectively in the minus 65 mesh sizes. Although retention at
minus 85 mesh gold is to some degree a functlon of recovery efficiancy, it s also
indlcative of the choracteristics of the carmrying stream.

To illustrate this polnt further, Toblas 54 and 55 glve average screen analyses
of gold recovered from Upper Goldstream Creek and Lower Goldstream Creek as
designated by the area dredged on this creek, It is noted from these tobles that
within a distance of approximately four miles, the gold size distribution has changed
considerably. The physical dimenslons of the gold particles may also be accompanied
by any shape factor between the extrames of one ond zero.

The major difficulty, however, arises from the fact that the unconsolidated
matrix is compésed of material that can range from larga boulders fo extremely fine
clay-like sediments both of which present obstacles to the recovery of fine gold. In
the conventlonal small scale siuice box operations, the higher velocity of water
necessary fo move ccarse gravsl, the inabillty to break up cloy balls or the high
slurry pulp density coused by recirculation of water are recognized hazards to gold
recovery. Unfortunately, economics have discouraged operators from experimenting
or aloborating on recovery systems and they are usually content to recover the
coarser gold.

Larger operations employing screening devises for ramoval of coarse gravel,
methods of breaking up clay balls and jigs to ald concentration are more successful
in fine gold recovery, but still suffer gold losses due to the inadequacy of the
system. As evaluation procedures usually involved gravity methods comparable in
efficiency to the recovery methods contemplated, a true evaluation of fine gold
content and the economic feasibility of recovery Is not known.

Generally speaking, indications are that creek placers should contain 15% to
25% of the gold as minus 100 mesh particles, but screen analysis of gold recoveries
from selected placer operations show that the minus 100 mesh gold represents 0% to
5% of the recovered product. When considering the many varlables that could effect
gold recovery in the conventional creek placer minlng operation, it Is extremely -

doubtful that recovery systems are applicable to gold particles less than 65 mesh in
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TABLE 54
Screen Analysis of Gold Recovered from Upper Goldstream Creek

Tyler Mesh Weight Cumulative Weight %
Passed Retained Percent Retained Passed
3 8 0.00 0.00 100.00
8 20 6.59 6.59 100,00
20 28 26.03 32.62 93.41
28 - 35 41.12 73.74 67.38
35 65 17.11 90.85 26.26
65 100 7.63 88.48 9.15
100 - 1.52 100.00 1.52
TOTAL 100.00
TABLE 55

Screen Analysis of Gold Recovered from Lower Goldstream Creek

Tyler Mésh Welight Cumulative Weight %

Passed Retained Percent Retained Passed

3 8 0.00 0.00 100.00

20 0.37 0.37 100.00

20 28 7.42 7.79 99.63

28 35 25.47 33.26 92.21

35 65 34.79 68.05 66.74

€5 100 25.94 93.99 31.95

100 - 6.01 100.00 6.01
TOTAL 100.00
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size,

River Bar Deposits

The physical characteristics of gold particles in river bar samples is dependent
upon the velocity and turbidity of the transporting waters, This Is evident in the
shape foctors shown in Table S1.

Matrix moterlal in these deposits is considerably different from the creek
placers in thot the extreme sizes are not present. Depending upon the velocity of
the stream, the top size is relotively small and sediments below 200 mesh are
vsually negliglble.

Because of the size and shape factor of the gold particies, efficient valuation
and recovery of gold particles connot be accomplished by gravity methods. Proper
sizing techniques followed by froth flotation offers an acceptable solution for both

evaluation and recovery purposes.

Beach Deposits

The evaluation and recovery of gold from beach sand deposits pose three
basic problems that are generally not inherent in the other general types of alluvial
materlals;

1. The gold content Is less homogeneous, or confined to channels, due to
the erratic forces of nature that contribute to concentratlons of precious
metals and heavy minerals. These are wind and wave action and long
shore currents,

2.  The extremely flat character of the gold particles, see Table 51, are
not conduclve to recovery by gravity methods.

3. A much larger concentratton of high specific gravity minerals are present.

Analytis of the gold confent cannot be determined with any degree of accuracy
unless effective concentration can be obtained. This concentration cannot be made
by further gravity methods without a substantial gold less.

The investigations conducted for this report show that the froth flotation process
can be used as o method of gold recovery .for these deposits. The same technique
should also then be used In determining the gold content In an evaluation program.-

In evaluating the Yakataga sample, a gold value of approximately 0,39
ounces per ton of minus 28 mesh materlal Is shown with 95-100% recovery by flotation.

This was obtained by scalping off 47.1% of the run of mine, plus 28 mesh materia!
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as non gold bearing.

Deposits of this type usually contain other potentially valuable constituents
such as magnetite, ilmenite and zircon which are also predominantly retained as
minus 28 mesh products. A suggested flowsheet for evaluation and recovery processes,
shown in Figure 11, includes a combination of sizing, flotation, gravity, electro-

shatic ond magnetic processes,

Off-Shore Deposits

Gold in off-shore deposits may be derived from o local source, from streams

transporting to the coastline, from drowned placers or from reconcentrated drowned
plocers. It Is possible then, that these deposits may have any combination of
problems inherent in the other three types.

The problems and cost of obtaining a sample of alluvial material from the ocean
floor, which is homogeneous os to |liberated gold content, ore more pronounced than
for land-based opemtions. By the same token, it appears that evaluation should con-
sider the total size range and methods applicable to the recovery of gold in fine

sizes and/or of deterrent shape factors.

CONCLUSIONS

In the course of this study, fifty-three samples of alluvial material were
processed to determine the size distribution of gold particles, expected losses by
conventional recovery methods and accuracy of analysis and evaluation techniques.

The samples were selacted to represent not only a geographical distribution,
but also to cover those types of depesits in which chonges could be expected in the
physical character of the gold. Consequently, somples were grouped into the
general categories of creek deposits, river bar depesits, beach deposits and off~
shore depatits.

Sam pling, analysis and recovery of alluvial materia! in which the element
desired is In @ liberated state, and composed of a wide ronge of sizes, Involves
specialized processing techniques. These require cognizance of the non-homogeneity
of the deposit, the wide ronge of particle size possible in the matrix material, and
the possiblilty of losing fine and/or flakey particles by the gravity methods in current
use,

Deposits which contain o more concentroted size distribution of matrix material
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presant less problems in the procedure used in this study. For this reason, it is
recommended that further study be opplied to evaluation of beach deposit material
from known gold containing areas such as Nome, Yaokataga and Yakatat. Represen-
tative samples of the deposits should be evaluated by concentration methods that
atsure complete gold recavery In all size ranges, This Is best accomplished under
controlled laboratory conditions, but a small portable field unit could be designed
~for this purpose,

Applications to creek and off-shore deposits would be more complex because of
the wide range of matrix sizes encountered. Further studies in these areas should be
confined to evaluation of drill hole somples by a combination of flotation and gravity
methods and design of a recovery system copoble of economically processing minus

45 mesh maoterial separately from the coarser sizes.
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Tyler Mesh
Passed Retained

Screen Analysis, Bristol Bay 8

Weight

20
28
35
48
€5
100
150
200

TOTALS.

20
28
35
48
65
100
150
200

TOTALS

20
28
35
48
65
100
150
200

20
28
35
48
65
100
150

200

585
92
80

114
65
17

1
0
0

954

Grams

TABLE A

Weight

Percent

61.4
9.6
8.4

1.9
6.8
1.8
0.1
0.0
0.0

a————

100.0

Cumulative Weight%

Retained

61.4
7.0
79.4
81.3
98.1
99.9
100.0
0.0
0.0

Screen Analysis, Bristol Bay 18 & 26

70
101
144
294
244
104

12

0
3

872

7.2
10.4
14.8
30.3
25.1
10.7

1.2

0.0

0.3

a—

100.0

86

7.2
17.6
32.4
62.7
87.8
98.5
99.7
89.7

100.0

Passed

100.0
38.6
29.0
20.6

8.7
1.9
0.1
0.0
0.0

100.0
92.8
82.4
67.6
37.3
12.2

1.5
0.3
0.3



TABLE A
Screen Analysis, Bristol Bay 22

Pass%%lgr_ﬂggghined g;;;g? g§l§2§t gggg}izéve Ne‘gggszd
- 20 0 0.0 0.0 100.0
20 28 0 0.0 0.0 100.0
28 35 3 0.2 0.2 100.0
35 48 316 21.1 21.3 99.8
48 . 65 917 61.2 82.5 78.7
65 100 2s) 16.7 99.2 17.5
100 150 N 0.7 . 99.9 0.8
150 200 1 0.1 100.0 0.1
200 - _ 0 _0.0 100.0 0.0°
TOTALS 14399 100.0

Screen Analysis, Bristol Bay 28

- 20 305 25.1 25.1 100.0
20 28 199 16.5 41.6 74.9
28 35 197 16.3 57.9 58.4
35 48 274 22.9 80.8 42.1
48 65 162 13.4 94.2 19.2
65 100 60. 5.0 99,2 5.8

100 150 5 0.4 99.6 0.8
150 200 1 0.1 99.7 0.4
200 - 4 0.3 100.0 0.3
TOTALS 1207 100.0
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TABLE A
Screen Analysis, Bristol Bay 31 & 34

Tyler Mesh Cumulative Welght%
Passed Retained Grams Percent Retained Passed
- 20 116 8.8 8.9 100.0
20 28 144 11.1 20.0 91.1
28 35 203 15.6 35.6 80.0
35 48 429 32.9 68.5 64.4
48 65 292 22.4 90.9 31.5
65 100 104 8.0 98.9 9.1
100 150 12 0.9 99.8 1.1
150 200 1 0.1 99.9 0.2
TOTALS 1302 100.0

Screen Analysis, Bristol Bay 37A & 378

- 20 41 5.1 5.1 100.0
20 28 ‘ 70 8.8 13.9 94.9
28 35 135 17.0 30.9 86.1
35 48 298 37.5 68.4 69.1
48 65 . 178 22.4 90.8 31.6
65 100 59 7.4 98.2 : 9.2

100 150 9 1.1 99.3 ).8
150 200 2 0.3 99.6 0.7
200 - 3 0.4 100.0 0.4
TOTALS 795 100.0



TABLE A
Screen Analysis, Bristol Bay 42

Tyler Mesh Weight Weight Cumulative Weight %

Passed Retained Grams Percent Retained Passed

- 20 92 6.3 6.3 100.0
20 28 108 7.4 13.7 93,7
28 35 189 13.0 26.7 86.3
35 48 404 27.7 54.4 73.3
48 65 308 21.1 75.5 45.6
65 100 177 12.1 87.6 24.5
100 150 55 3.8 91.4 12.4
150 200 62 4.3 95.7 8.6
200 - 63 4.3 100.0 4.3
TOTALS . 1458 100.0

Screen Analysis, Bristol Bay 49

- 20 59 8.9 4.9 100.0
20 28 41 3.3 8.2 9.1
28 35 84 6.8 15.0 91.8
3 48 237 19.3 34.3 85.0
48 65 329 26.8 " 611 65.7
65 100 263 19.8 80.9 38.9

100 150 75 6.1 187.0 19.1
150 200 79 6.4 93.4 13.0
200 - 81 6.6 100.0 6.6
TOTALS 1228 100.0



TABLE A
Screen Analysis, Bristol Bay 51

Passe%XlEE—ﬂ%%%hined g;;;gf gzlggﬁt Rggg?;gzive Ne;ggzeg

- 20 544 41.6 41.6 100.0
20 28 150 11.5 53.1 58.4
28 35 141 10.8 63.5 46.9
35 48 246 18.8 82.7 36.1
48 65 160 12.2 94.9 17.3
65 100 53 4.0 98.9 5.1
100 150 9 0.7 99.6 1.1
150 200 3 0.2 99.8 0.4
200 - ' 3 0.2 100.0 0.2
TOTALS 1309 . 100.0

Screen Analysis, Bristol Bay 54

- 20 64 6.0 6.0 100.0
20 28 148 13.7 19.7 94.0
28 35 212 19.6 39.3 80.3
35 48 358 33.1 72.4 60.7
48 65 2N 19.5 91.9 27.6
65 100 77 70 99.0 8.1

100 150 9 0.8 99.8 1.0
150 200 1 0.1 99.9 0.2
200 - i 0.] 100.0 0.1
TOTALS 1081 100.0
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TABLE A
Screen Analysis, Bristol Bay 67, 70 & 72

Pas§151er MeEZtained E;;%;f ggiggzt Rgz:?lgg1ve weggzgeg
- 20 175 11.4 1.4 100.0

20 28 213 13.8 25.2 88.6
28 35 314 20.3 45.5 74.8
35 48 488 31.6 77.1 54.5
48 65 246 15.9 93.0 22.9
65 100 87 5.6 98.6 7.0
100 150 13 0.8 99.4 1.4
150 200 2 0.2 99.6 0.6
200 - 6 0.4 100.0 0.4
TOTALS 1544 100.0

Screen Analysis, 8risto) Bay 76

- 20 225 21.2 21.2 100.0
20 28 151 14.2 35.4 78.8
28 35 159 15.0 50.4 64.6
35 48 314 29.6 80.0 459.6
48 65 148 13.9 93.9 20.0
65 100 85 5.2 99.1 6.1
100 150 8 0.7 99.8 0.9
150 200 1 0.1 99.9 0.2
200 - 1 0.1 100.0 0.1

TOTALS 1062 100.0
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TABLE A
Screen Analysis, Bristol Bay 84

Tyler Mesh Weight Welght ‘Cumulative Welght %

Passed Retained Grams Percent Retafned Passed

- 20 98 8.7 8.7 100.0
20 28 184 16.4 25.1 91.3
28 35 203 18.1 43.2 74.8
35 48 368 32.8 76.0 56.8
48 65 189 16.8 92.8 24.0
65 100 n 6.3 99.1 7.2
100 150 8 0.7 99.8 0.9
150 200 ] 0.1 94.9 0.2
200 - ] 0.1 100.0 0.1
TOTALS ‘ 1123 100.0

Screen Analysis, Bristol Bay 89

- 20 116 12.3 12.3 100.0
20 28 124 13.1 25.4 87.7
28 35 172 18.2 43.6 74.6
35 48 316 33.6 78.2 56.4
48 65 185 16.4 94.6 22.8
65 100 51 5.4 99.0 6.4
100 150 8 0.8 99.8 1.0
150 200 1 0.1 99.9 0.2
200 - 1 01 100.0 0.1
TOTALS 944 100.0
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TABLE A
Screen Analysis, Bristol Bay 92

Passeg = Mgzzained ) g;;;gt g::ggﬁt gg?:gﬁzéve we}%?:szd
- 20 1 0.1 0.1 100.0
20 28 30 3.2 3.3 99.9
28 35 114 12.1 15.4 96.7
35 . 48 430 45.4 60.8 84.6
48 65 255 26.9 87.7 39.2
65 100 101 10.7 98.4 12.3
100 150 14 1.5 99.9 1.6
150 200 ] 0.) 100.0 0.1
200 - 0 0.0 100.0 0.0
TOTALS 946 100.0

Screen Analysis, Bristol Bay 96

- 20 0 0.0 0.0 100.0
20 28 5 0.5 0.5 100.0
28 35 22 2.3 2.8 99.5
35 48 212 22.9 25,7 97.2
48 65 3 49.0 74.7 74.3
65 100 215 22.7 97.4 25.3

100 150 22 2.3 99.7 2.6
150 200 2 0.2 99.9 0.3
200 - 1 0.1 100.0 0.1
TOTALS 940 100.0
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TABLE A
Screen Analysis, Bristol Bay 104

Tyler Mesh Weight Weight Cumulative Welght%

Passed Retained ‘Grams Percent Retained Passed

- 20 16 1.5 1.5 100.0
20 28 70 6.7 8.2 98.5
28 35 133 12.8 21.0 91.8
35 48 352 33.9 54.9 79.0
48 65 293 28,1 83.0 45.1
65 100 153 14,7 87.7 17.0
100 150 22 1 99.8 2.3
150 200 | .1 99.9 0.2
200 - 1 0.1 100.0 _ 0.1
TOTALS 1047 100.0

Screen Analysis, Bristol Bay 107

- 20 6 0.7 0.7 100.0
20 28 15 1.7 2.4 99.3
28 35 47 5.4 7.8 97.6
35 48 - 279 © 32.0 39.8 92.2
48 65 355 40.8 80.6 60.2
65 . 100 149 17.1 97.7 19.4

100 150 18 2. 99.8 2.3
150 200 1 0.1 99.9 0.2
200 - 1 0.1 100.0 0.1
TOTALS ' an 100.0

94



95

TABLE A
Screen Analysis, Bristol Bay 108, 111 & 112

Tyler Mesh Weight Weight Comulative Weight %
Passed Retained Grams Percent Retained Passed
- 20 29 1.9 1.9 100.0
20 28 17 7.7 9.6 98.1
28 35 306 20.0 29.6 90.4
35 48 590 38.6 68.2 70.4
48 65 352 23.1 91.3 3.8
65 100 110 7.2 98.5 8.7
100 150 19 1.3 99.8 1.5
150 200 2 0.1 99.9 0.2
200 - 2 0.1} 100.0 0.1

TOTALS 1527 100.0

Screen Analysis, Bristol Bay 116, 118, 120 & 122

- 20 62 7.0 7.0 100.0
20 28 60 6.8 13.8 93.0
28 35 119 13.4 27.2 86.2
35 48 355 40.0 67.2 72.0
48 65 200 22.5 89.7 32.8
65 100 77 8.7 98.4 10.3
100 150 12 1.4 99.8 1.6
180 200 ) 0.1 99.9 0.2
200 - 1 0.1 100.0 0.1

TOTALS 887 100.0



Table A
Screen Analysis, Bristol Bay 126, 130, 133 & 153

“Tyler Mesh Weight Weight Cumulative Weight%
Passed Retained Grams Percent Retained Passed
- 20 173 14.9 14.9 100.0
20 28 178 15,0 29.9 85.1
28 35 262 22,5 52.4 70.1
35 48 339 28.9 81.3 47.6
48 65 158 13.5 94.8 18.7
65 100 50 4.3 99.1 5.2
100 150 8 0.7 99.8 0.9
150 200 1 0.1 99.9 0.2
200 - 1 0.1 100.0 0.1
' TOTALS | 1167 100.0
Screen Analysis, Bristol Bay 155
- 20 41 2.3 2.3 100.0
20 28 21 1.2 3.5 97.7
28 35 126 7.1 10.6 96.5
35 48 943 53.3 63.9 89.4
48 65 443 25.1 89.0 36.1
65 100 167 9.5 98.5 11.0
100 150 24 1.3 99.8 1.5
150 200 1 0.1 99.9 0.2
200 - 1 0.1 100.0 0.1
TOTALS 1767 100.0
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TABLE A
Screen Analysis, Bristol Bay 157

PassedT e gizgfned g;;;gt gz;gzﬁt Rgzzggggive weggzzﬁd

- 20 . a9 8.9 8.9 100.0
20 28 15 1.3 10.2 9.1
28 35 74 6.6 16.8 89.8
35 48 506 45.4 62.2 83.2
48 65 288 25.8 88.0 37.8
65 100 120 10.8 98.8 12.0
100 150 12 1.1 99.9 1.2
150 200 1 0.1 100.0 0.1
200 - 0 0.0 100.0 0.0
TOTALS 1115 100.0

Screen Analysis, Bristol Bay 159

- 20 31 3.1 3.1 100.0
20 28 51 5.0 8.1 96.9
28 35 114 1.3 19.4 91.9
35 48 395 39.1 58.5 80.6
48 65 276 27.3 85.8 41.5
65 100 127 12.6 98.4 14.2

100 150 14 1.4 99.8 1.6

150 200 1 0.1 99,9 0.2

200 - 1 0.1 100.0 0.1

TOTALS 1010 100.¢C
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TABLE A
Screen Analysis, Bristol Bay 161

Passed e B berony reative Nttt
- 20 671 54.0 54.0 100.0
20 28 125 10.) 64.1 46.0
28 35 121 9.7 73.8 35.9
35 48 185 14.9 88.7 26.2
48 65 117) R 7 96.8 1.3
65 100 36 2.9 99.7 3.2
100 150 3 0.2 99.9 0.3
150 200 1 0.1 100.0 0.1
200 - 0 0.0 100.0 0.0

TOTALS 1243 100.0

Screen Analysis, Bristol Bay 162

- 20 119 69.4 69.4 100.0
20 28 115 7.2 76.6 30.6
28 35 99 6.2 82.8 23.4
35 48 149 9.3 92.1 17.2
48 65 87 5.4 97.5 7.9
65 100 36 2.2 99.7 2.5

100 150 2 0.1 99.8 0.3
150 200 1 0.1 . 939.9 0.2
200 - 1 0.1 100.0 0.1
TOTALS 1609 100.0
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TABLE A
Screen Analysis, Bristol Bay 163

Tyler Mesh Weight Weight Cumulative Weight %
Passed Retained ‘Grams Percent Retained Passed
- 20 1002 66.1 66.1 100.0
20 28 118 7.8 73.9 33.9
28 35 108 7.1 81.0 26.1
35 48 166 10.9 91.9 19.0
a8 65 94 6.2 98.1 8.1
65 100 27 1.8 99.9 1.9
100 150 1 0.1 100.0 0.1
150 200 0 0.0 100.0 0.0
200 - 0] 0.0 100.0 0.0

TOTALS 1516 100.0

Screen Analysis, Bristol Bay 164

- 20 1376 69.5 69.5 100.0
20 28 91 4.6 74.1 30.5
28 35 m 5.6 79.7 25.9
35 48 238 12.0 91.7 20.3
48 65 122 6.2 97.9 2.1
65 100 a7 1.9 99.8 0.2

100 150 3 0.1 99.9 0.2
150 200 1 0.1 100.0 0.1
200 - 1 0.0 100.0 0.0
TOTALS 1980 100.0
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TABLE A.
Screen Analysis, Bristo)l Bay 165

PassedIXlgI_%gégﬁned g;;ggf g§1§2§t Rggg?lﬁﬁfve we}%::séa
- 20 1056 75.0 75.0 100.0
20 28 110 7.8 82.8 25.0
28 35 102 7.2 90.0 17.2
35 48 86 6.1 96.1 10.0
48 65 40 2.8 98.9 3.9
65 100 12 0.9 9.8 1.1
100 150 1 0.1 99.9 0.2
150 200 0 0.0 99.9 0.1
200 - 1 0.1 ©100.0 0.1
TOTALS 1408 100.0
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Tyler Mesh
Passed Retafned

10
14
20
28
35
48
65
100
150
200
270
400

TOTALS

10
14
20
28
35
48
65
100
150
200
270
400

Screen Analysis, Yakataga

Weight
Grams

52
122
331
1,100
5,327
7,271
5,593
1,936
296
18

22,058

TABLE 8

Weight

Percent

100

C.
0.
.50

4,
24,
32.
25.

1

24
55

99
15
97
36

Cumulative Weight %

Retained Passed
0.24 100.00
0.79 99.76
2.29 99.21
7.28 97. 7

31.43 92.72
64.40 68.57
89.76 35.60
98.54 10.24
99.88 1.46
99.96 0.12
99.96 0.04
99.97 0.04
100.00 0.03
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