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EXECUTIVE SUMMARY

1. Objectives. The objectives were: 1) to develop a methodology for the
representative sampling of alluvial placer gold deposits; 2) to
determine If the methodology was viable by testing it in an area
known to contain gold; 3) to determine if a relationship exists
between recent alluvial concentrations of gold in the North
Saskatchewan River and the proximity of the Vegreville preglacial
channel,

2. Study Area. Sampling took place along a section of the North Saskatchewan
River between the Saddle Lake Indian Reserve and the bridge at
Duvernay (Twps 55, 56 and 57, Rge 12 Wi),

3. Methodology. Twelve sites were sluiced and another 11 panned. All sluiced
sites were on either mid-stream bars or point bars. A Gemstone
portable sluice box-dredge was used to concentrate the 200 kg
alluviun samples. The material was removed from the sluice and
the heavy material further concentrated by panning.

4. Analytical Procedures. The concentrated sample collected by
sluicing/panning was dried in the lab and split into quarters.

One quarter was sieved on a 20 mesh sieve, the material passing
through underwent heavy mineral separation followed by a magnetic
separation. The remaining portion of this quarter split was then
submitted for X-ray diffraction, X-ray fluorescence and atomic
absorption analyses. The second quarter was crushed to —100 mesh
and then underwent a fire assay. The third quarter was used for
gold grain size analysls and the fourth quarter was retained as a
back up.

5. Error Factors. Two major sources of error were ldentified: those inherent

in the operation of the sluice and those involved in the
collection of representative samples. Assay analyses performed
on tailings from the sluice Indicated there was substantial loss
of gold in the sampling. To select as representative a sample as
possible the sampling was restricted to similar depositional
settings, mid-stream bar and point bars, and a 200 kg sample was
processed at each site.



6. Results. The following conclusions were drawn: 1) the sluicing technique
will provide a qualitative but not a quantitative estimate of the
alluvial gold concentrations; 2) although the results are not
definitive there Is an indication a correlation exists between
gold concentrations in the North Saskatchewan River and its
intersection with the Vegreville preglacial channel.

7. Recommendations. The following recommendations are proposed: 1) further

refinement of the sampling technique be performed; 2) sampling
expand to include gravel pits and not be restricted to Just
alluvial gravels; 3) use the samples collected by the aggregate
program at the Alberta Research Council to prepare province—wide
information on the distribution of gold in alluvial gravels;

4) conduct work on the sedimentologic an& stratigraphic aspects
of the placer gold deposits: 5) review the present gold recovery
techniques employed in Alberta to determine if more effective
ones can be developed.



mjectives.....l.........‘....l....I............I....Q......l.........

stUdY Areao........o.nQ...o......l.‘.oo.o..'.ol.o...ooo.....l0........

PreVious Research‘......................‘........I......I.............
Econmic History..........-....I.l...l...................l‘.....‘.....

Hethodology.ol.'o...to.o.o'....l.....o...l.l.o..ll...'...lo.to....ooo.
stUdY Area Se]ectiono.t.'ol.oo.ooo.0....0.'.0..0...'........!.0..

s]u'cing Site se]ection.........0....'.......DI..‘...............

Equiment........l......'...l.l...........II.................0...

Sampling PrOCedures'........'.-.t.......o‘o.'o.'o..o.'.....Qo...o

Ana‘ytical Procedures.and‘Resu]ts.................'....I'I..l.........
Atomic Absorptionooooco.‘O..Qcc.o...........-‘u..00.........0....

Flre Assay...-o.....l.ool....oo......'...l.lo'.....Dol.....lltool

X-Ray Diffract;on...l.............I....l.....l........l..'...'..’
x-RaY FlwreSCence.............l.....‘.......OIOOI‘C......l......
ATTuvium Grain Size ANBlySeS..cceececocsacsasssncccccooocssnnesss

Go]d Part‘cle s'ze...l.............O..............'..............
Discussion...................l....‘............“.l......‘.......'l...

Error Factors....................l'.......'.l......'..l..........

conclusions.‘.............O..‘.................................I.
R&mndations.l.‘.................‘..'.......'..........l...........
References..................‘..............'....'..................'..

Appendix 1. Sample and concentrate WeightS..cceeecoeccoscocoscoscncocas

NN Y Uy o

1"

n
14

14
14

17
17
17
17
24
25
28

30



- jy =

Appel’ldix 20 "baVY "“l‘lera' separationo.lOloo...co.oo.oc...lt‘.‘!ooo.-. 3'



ILLUSTRATIONS

Page

Plate 1. Grizzly and rocker in operation on the North Saskatchewan River
in 1890.............. T 4
Plate 2. Gold dredge operating at Edmonton in 1898, .....eiiibnnnnn.., . 4
Plate 3. The Gemstone portable dredge in the North Saskatchewan River... 8
Plate 4. Collecting and weighing the sample........ Ceeerecntannstenean.. 8
Plate 5. Sluice In operation....... ceeens cerecitsannans tesececenacriana, 9
Plate 6.  Clean-—up Operation............covuvumeuemnemnennnnnn, ceee 9
Plate 7. Panning the sluice concentrate.,,............. Ceeeeccecennanans 10
Plate 8.  Gold from sample Tocation 10......c.euuennensennnnnn... ceiean 20
Plate 9. Gold from sample location 11............... S, 20

Figure 1. Study area........ T T T
Figure 2. Laboratory procedure.............. et eencancensaas ettt vesaas 12

Figure 3. Grain size analyses of alluvium at five sample sites, North
Saskatchewan River......................... ceveseas ceeeee ceeess 18
Figure 4. Size distribution of gold grains contained in alluvium from the
North Saskatchewan River............cec.... R R 19
Figure 5a. Size distribution of gold grains from the North Saskatchewan
River........... seceresaecsaaan teseceesesserateanenas Ceeneciean 2]
Figure 5b. Size distribution of gold grains from the North Saskatchewan
River (Giusti, 1983)............... ceeenan ceesesresesccacorenns 21
Figure 6. Recovery of different size gold particles by gravity devices... 22

Figure 7. Graphic representation of study results......... trecicenvecnens 27
TABLES

Table 1. Gold production in Alberta........cocvvvuuunn.. ceccesaseanacans 6

Table 2. Gold 3558YSecvececennennnnncnnnnss D k]

Table 3o X"ray d'ffraCtIOn--. ......... 6 00000000 AL L AL BE N AL B DL BN B B B RN B I ) '5

Table 4, Xy flUOr @S N . et ernereenneenereennneennnneennnennnnnnnns 16
Table §. Sample and concentrate welightS.......covtiveennneennonnnennnn. 30
Table 6. Heavy Mineral Separation........... Ceeeeans cecececcsecnseneenas 31



OBJECTIVES

The ob jectives of this project were: 1) to develop a methodology for
the represertative sampling of placer gold deposits that may occur in the
alluvial gravels of Alberta; 2) to determine If the methodology was viable
by testing it in an area known to contain gold; 3) to determine If a
relationship exists between recent alluvial concentrations of gold in the
North Saskatchewan River and the proximity of the Vegreville preglacial
channel.

STUDY AREA
The area selected (Figure 1) was a section of the North Saskatchewan

River between the Saddle Lake Indian Reserve and the bridge at Duvernay,
(Twps 55, 56 and 57, Rge 12 W4).

PREVIOUS RESEARCH

The initial work on gold in Alberta consisted of studies attempting to
determine the source of the alluvial placer deposits. Hector (1861) noted
there was no obvious source for the gold in the mountains this side of the
Continental Divide. Selweyn (1874) suggested the till as the source of
the alluvial gold and the Precambrian Shield as the ultimate source of all
the placer gol& in Alberta. Tyrrell in 1915 found gold associated with a
clinker deposit in the Edmonton Formation and proposed this formation as
the source. Rutherford (1937) believed the Saskatchewan Gravels to be the
source of the alluvial gold.

The first comprehensive review of gold in the province was done by
Halferdahl in 1965. His "....survey was conducted by sieving and panning
several cubic feet of gravel from the top foot or so of bars and similar
places in the beds of most of the major rivers of Alberta'. The
concentration of gold, recorded in milligrams per cubic yard, for 124
samples from the Smoky, Old Man, Peace, MclLeod, North and South
Saskatchewan, Wapiti, Bow, Athabasca, Red Deer, Milk and North Milk Rivers
were reported. The samples were widely spaced (greater than 20 miles) and
while the best results were along a stretch of the North Saskatchewan
River from Devon to north of Myrnam, he stated that, '"Few, If any,
concentrations ... would be considered high enough for economic recovery.'
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In his Master's thesis at the University of Alberta, Guisti (1983)
presented a review of the present knowledge and new Information on the
morphology, mineralogy and composition of Alberta's alluvial gold. The
gold grains he collected were examined by petrographic microscope,
scanning electron microscope, and electron microprobe. Morphologically
three varieties of gold were identified: 1) detrital gold (1-5%,
frregular shape, less flattened than the other two types, crystal faces
visible, scratches present); 2) recrystallized gold (90%, high fineness
rims present, flakey, scaley, occasionally drop-1ike, may have other
grains trapped within them); 3) new gold (percentage not specified,
fibre=1ike filaments usually binding grains of other morphological types).

ECONOMIC HISTORY

Reviews on the history of the gold industry In Alberta are presented
by Blower (1971) and Schrumm (1974). Inftially propectors passing through
Alberta in 1858 to the gold fields of the Fraser River and the Cariboo
tested local streams and rivers. In 1860 a party of prospectors from
British Columbia arrived in Edmonton. Some of them stayed in the area to
work the North Saskatchean River, the most famous being Thomas Clover,
whose name Is preserved at Clover Bar. Clover convinced some of the
Overlanders of 1862 to stay and work the North Sasktachewan River and gold
has been taken from the river since that time.

The first work done along the North Saskatchean River was simple
panning, followed by the use of rockers and sluices (Plate 1). These were
further developed by the addition of a8 grizzly at the front end of the
sluice to separate the coarse material. The first dredges were Introduced
In the North Sasktachewan River during 1894 (Plate 2) and a small gold
rush took place until 1907 when most of the activity died down.

In recent years there has been a resurgence in the gold Industry in
Alberta (see Table 1). The vast majority of the activity is now centred
on the recovery of gold as a by-product of the aggregate Industry. As the
gold recovery is directly related to the amount of gravel washed, there
was a drop in gold production In 1982 when the construct lon Industry was
adversely affected by the economy.

Statistics on the production of gold in Alberta date back to 1887.
Various reviews have been published, Allen (1920), Cole (1927), Robinson



Plate 1. Grizzly and rocker in operation on the North
Saskatchewan River in 1890. (Photo courtesy of
the Provincial Archives of Alberta).

Plate 2. Gold dredge operating at Edmonton in 1898. (Photo
courtesy of the Provincial Archives of Alberta).
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(1935), and a compilation to 1981 appears In Giust] (1983). Table 1 Vists
figures obtained from Giusti's sources (Dominion Bureau of Statistics,
Canadian Metal Yearbook, Canadian Mineral Industry, Western Hlne(, Mineral
Production of Canada) as well as those reported by the Alberta Department
of Energy and Natural Resources, and the Canadian Mineral Rev!e;.

METHODOLOGY
Study Area Selection

Initially a 63 km stretch of the North Saskatchewan River between the
bridge immediately south of Smoky Lake and the Duvernay bridge was
selected. This area had been studied previously by Halferdahl (1965) as
part of his survey of alluvial gold and platinum along the major rivers of
Alberta. Two of the highest assays he obtained for gold in Alberta were
from this stretch of the river. The original figures of 247 and 208
milligrams of gold per cubic yard convert to approximately 0.14 and 0.12
grams per tonne.

Access to the river proved to be a major problem for the upstream
portion of the study area. Pan samples were taken and one location was
sluiced, but systematic sampling was not possible for the upstream
segment. The study therefore concentrated on the Tower 17 m of the
original stretch selected (Fig. 1). Along this portion of the river, 12
sites were sluiced and another 11 sites were panned.

This area is also important from a geological standpoint, in that the
river twice crosses the so—called Vegreville preglacial channel (Yoon and
Vander Pluym, 1974).

Sluicing Site Selection

Areas fo be sluiced were selected on the basis of accessibillity and
similarity In flulval setting. All sites were either on mid-stream or
point bars. They consisted of sandy gravel, had showings of heavy
minerals in the form of black sand and when panned contained visible gold.
Samples were taken for sediment grain size analysis from sites 14, 15, 16,
17 and 19. Sites consisting of clay and erratics or clean sand were
examined but not sluiced; the clay would not break up proper}y in the
equipment and the clean sand ylelded little In the way of heavy minerals.
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Table 1. Gold Production In Alberta

Year Kg Year Kg Year _Kg Year _Kg
1887 3.2 1911 0.3 1935 4.7 1959 10.5_'
1888 1.8 1912 2,3 1936 3.4 1960 5.9
1889  30.0 1913 - 1937 1.4 1961 5.3 Kg'
1890 6.0 1914 1.5 1938 9,5 1962 5.8 .1
1891 8.3 1915 6.1 1939  11.2 1963 b1 1.3
1892 15,8 1916 2.6 1940 6.7 1964 1.8 6.3
1893  14.5 1917 - 1941 6.7 1965 6.2 4.7
1894 22.6 1918 0.8 1942 1.1 1966 5.7 5.2
1895  75.2 1919 0.7 1943 0.7 1967 4,5 -
1896  82.8 1920 - 194 1.6 1968 4.5 3.1
1897  75.2 1921 1.5 1945 0.2 1969 b1 5.0
1898  37.6 1922 - 1946 3.4 1970 4.7 2.6
1899  22.6 1923 - 1947 2.4 1971 2.5 2.1
1900 7.5 1924 - 1948 2.4 1972 0.1 -
1901 22.6 1925 - 1949 3.6 1973 5.4 L
1902 15,1 1926 - 1950 4.8 1974 3.0 6.0
1903 1.5 1927 1.3 1951 3.0 1975 7.7 8.5
1904 0.7 1928 2.1 1952 3.5 1976 5.6 19.2
1905 3.8 1929 0.2 1953 2.0 1977 2.1 10.6
1906 1.2 1930 - 1954 6.2 1978 34,7 26.6
1907 1.0 1931 6.1 1955 6.7 1979  42.0 19.5
1908 1.6 1932 2.6 1956 3.7 1980 133.0 12.9
1909 0.8 1933  10.1 1957 1.3 1981  121,0 30.6
1910 2.8 1934 12,1 1958 9.6 1982 11,0 15.6
1983  21.0

1887-1934 from Robinson (1935)

1935-1948, 1953-1959 from Giusti (1983)

1949-1952, 1960-1983 from Statistics Canada Catalogue 26-201/Canadian
Mineral Review

’1962-1982 from Alberta Department of Energy and Natural Resources mineral
royalities file.



Equipment .
A Gemstone portable sluice box-dredge with a 5 horsepower gas

powered pump was used throughout. The dredge consists of & 1.2 m sluice
box, 10 cm deep and 36 cm wide supported on a frame between tuo,ﬁontoons
(Plate 3).

Water is supplied to the siuice by a 7.6 cm diameter hose. The
grating in the base of the box consists of 19 em of Hungarfan riffles,
28 cm of expanded metal mesh and another 38 cm of Hungarian riffles. The
riffles are 2.5 cm high and 2 cm deep. A strip of Indoor/outdoor carpet
was placed under the riffle framework. During operation the siujce angle
was kept constant at 7 degrees.

Water flow could be regulated by controlling the fuel flow to the
pump, but if not operated full open it was difficult to monitor.

Sampling Procedures

R 200 kg sample of river alluvium was taken at each location. It
was expected that the 200 kg sample would provide a suitable sample size,
(see discussion on error sources). This is also approximately the size of
sample collected in the Alberta Research Council's aggregate resources
study; a potential future source of samples for an expanded gold project.

A single pit was dug and the sample was placed In a bucket, weighed,
and passed through the portable sluice box (Plate 4). No pit exceeded 30 em
in depth and all material was collected from above the water 1ine.

Although the sluice box was designed to function as a dredge, the
suction nozzle was used only to provide a source of water. The dredge was
free-floating during operation and the Intake nozzle was placed in a
submerged tray so as to not draw any bottom sediments. Each bucket of
sample material was emptied onto the upper end of the sluice and washed
over the riffles (Plate 5). The heavy mineral portion of the sample
concentrated in the bottom while the light fraction was carried off the end
of the sluice. After 200 kilograms of material had been sluiced the
riffles were raised and the material retained in the slulce transferred
into a bucket (Plate 6). The sample was then further concentrated by
panning (Plate 7).



Plate 3. The Gemstone portable dredge in the North
Saskatchewan River.

~ea TR R

Plate 4. Collecting and weighing the sample.



Plate 5. Sluice in operation.

Plate 6. Clean-up operation.
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Panning the sluice concentrate.

Plate 7.
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ANALYTICAL PROCEDURES AND RESULTS
The following chemical and mineralogical analyses were performed on the
samples:

1) atomic absorption,
2) fire assays
3) x~-ray diffraction;
4) x-ray fluorescence;
5) alluvial grain size;
6) gold particle size.

A flow diagram for the analytical procedures is presented in figure 2.
Each sluice concentrate sample was dried in the 1ab and split Into
quarters. A heavy mineral separation using tetra-bromoethane (specific
gravity 2.96) was performed on one quarter. This material was then sieved,
and that portion passing a 20 mesh sieve was submitted to x=-ray diffraction
(XRD) and x-ray fluorescence (XRF) analyses. The material retained on the
sieve was rejected. As XRD and XRF are both nondestructive means of
analyses, the same quarter was used for atomic absorption (AA) analysis.

Of the other quarters, one was sent for fire assay analysis to Loring
Laboratories Ltd., Calgary, a third quarter was used In gold grain size
determination and the fourth quarter was retained as a backup.

Atomic Absorption

The raw atomic absorption data and the recalculated values to
represent the gold content for the entire sample are presented In Table 2.
Recalculation was done on the bases that the atomic absorption analyses
represented the gold content of a known fraction of the full sample. It
was assumed that the gold obtained in the sample was one quarter of all the
gold captured by the sluice.

Graphite furnace atomic absorption analyses were performed at the
Alberta Research Council's Chemistry Lab. This technique is briefly
discussed by Riddle (1983) and the broader aspects of atomic absorption
analyses are covered by Sen Gupta (1973) and Angino and Billings (1967).
The sample was digested in nitric acid prior to analysis. It was dried
(100°C), the impurities were charred (600-800°C), and the residue atomized
(2500°C). An optical beam was passed through the graphite furnace
containing the atomized sample and the spectral information was recorded.
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Table 2. Gold Assay
Atomic Absorption (g/tonne)

Sample Raw Data1 Recalculated Value2

] ;

2 30.0 0.016

3 71.0 0.009

4 30.0 0.005

5 100.0 0.021

7 30.0 0.011

14 88.0 0.038

15 12.0 0.005

16 61.0 0.053

17 147.0 0.067

19 k6.0 0.029

20 5.0 0.0001

1Assay of concentrate.

Fire Assay (g/tonne)

Raw Data’ Recalculated Value’

h.799 0.005

1.508 0.002

1.508 0.002

6.309 0. 006

5.280 0.022

9.669 0.020

7.886 0.035
17.897 0.052

0.27k 0.0007

zAssay of concentrate recalculated to represent assay for a full bulk

sample.
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Fire Assay

One quarter split was sent to Loring Laboratorles of Calgary for fire
assay analysis. The raw data and the recalculated values for the full
sample are presented in Table 2. .

Boyle (1979) reports that a fire assay produces results thét are
accurate and highly reproducible. A brief explanation of the technique is
presented by Riddle (1983) and Lang (1970).

The sample underwent crushing to =100 mesh and was mixed to produce a
totally homogeneous sample. The portion used in each analysis was fused
with a flux that selectively collects gold and silver. This flux, which is
usually lead, undergoes cupelation whereby the flux Is absorped into a
cupel, leaving a gold-silver alloy bead known as the dore bead. Nitric
acid was used to remove part of the silver. The bead was washed, dried and
heated. After it was cooled and weighed, the gold percentage was
determined by atomic absorption.

X-ray diffraction (XRD)
X-ray diffraction was performed on the heavy mineral portion of a

quarter split for each sample. The results are presented in Table 3.

A1l samples had undergone magentic separation prior to the XRD being
performed. This explains the lack of magnetite in all except sample 5,
where some of the magnetite must have remained after the separation. XRD
was found to be highly unsuitable for gold due to the low amounts of gold
present and the masking of the gold peaks by other minerals. The ma jor
accessory minerals ident]fied by this technique were garnet, dolomite,

hematite and zircon.

X-ray fluorescence (XRF)
Riddle (1983) sites as major problems In the use of XRF Its poor
sensitivity, its correlation problems, and calibration difficulties. This

technique proved to be of no use In determining gold but did Indicate other
elements present. Each sample analysed had previously undergone XRD and
magnetic separation. The results are presented in Table 4.

Major elements present consist of Si, Fe, Zr, T! and Ca. There were
minor amounts of K, Ba, Mn and Sr. Trace amount of Al, Cr, Mn, Ce, La, Rb,
Sn and Y were also found.
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Table 3. X-ray diffraction

Sample Minerals
2 Garnet, !Imenite, Hematite .
3 Garnet, Quartz, Zircon(?)‘. llmenlte(?)1
4 Garnet, !Imenite, Hematite
5 Garnet, Hematite, Zircon, Magnetite
7 Garnet, Ilmenite
14 Garnet, Ilmenite, Hematite, Quartz
15 Garnet, I|lmenite, Hematite
16 Garnet, Ilmenite, Hematite
17 " Garnet, |Imenite, Hematite, Zircon
19 Garnet, limenite, Hematite, Quartz
20 Garnet, Quartz

1(7) indicates that due to interference by other peaks this mineral is

thought to be present but cannot be conclusively stated so.



Table 4

Sample

15
16
17
19
20

Ma jor

Si
Si
Si

_Si

Si
Si
Si
Si
Si

St

S

St

Fe
Fe
Fe
Zr
Fe
Fe
Fe
Fe
Fe
Fe

Fe

Zr

Zr

Ca

Ca

Zr Ti

Zr

Zr Ca Ti
Zr Ca

r

r

Zr
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X-ray Fluorescence

Minor Trace

K Ca Ti Ba Al Cr Mn La Ce

K Ca Ti Ba Sr Al Cr Mn La Rb Y

Zr Ti Ba Mn K Cr Rb Sr Sn

Fe Ti Ba K Cr ‘Rb Sr Sn Mn

Ca Ba K A1 Cr Mn Y La Ce

Ca Ti Ba Mn K Al La Ce

Ba Mn K Al Cr La Ce

Ti Ba Al Cr Mn Rb La Ce Sr

K Ca Ti Ba Al Cr Mn Rb La Ce Sr Y
K Ca Ti Ba Al Cr Mn Rb La Ce Sr Y
Ca Ti Ba KAl Cr Mn Rb La Ce Sr Y

Fe K Ca Ba Sr Al Mn 2r Ti Rb
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Aluvium grain size analyses

Grain size analyses were performed for samples 148, 15, 16, 17 and 19,
Buckets containing approximately 30 kg of materfal were collected at these
sites specifically for grain size analysis. Although samples were taken
from other sites, they were of a smaller size and not considered to be
suitable for grain size analysis. The results of the analyses are
presented in Figure 3.

Gold particle size

Gold particle size measurements were made on 154 grains separated from
the sluiced samples. The results are presented graphically in Figure &.
The largest fraction, approximately 42%, are in the 0.2 to 0.25 mm size
range, and approximately 90% are in the 0.1 to 0.45 mm size range. Plates
8 and 9 illustrate the range in size and. shape for the gold grains
recovered in this study. All the grains were flat, irregular to subrounded
plates with a bright luster and deep orange-yellow colour (Plates.B and 9).

Giusti (1983) in his study found that 90 percent of the gold grains
recovered from the North Saskatchewan River were in the size range of 0,100
to 0.800 mm, with over 50 percent falling within the 0.125 to 0.250 mm size
range. Our results (Fig. 5a), compared with Giusti's (Fig. 5b), show a
more even distribution around the 0.125 to 0.250 mm segment, Changes in
water velocity and sluice box angle between the two studies probably
account for most of the difference.

DISCUSSION

Error Factors

Two ma jor sources of potential error were identified for this study.
These consisted of sluice operation and the collection of representat ive
samples. Initlially it was hoped that guantatitive information on total
gold could be obtalned. When this proved not to be possible it was decided
that If the error was kept constant it would still be possible to compare
sample sites on the basis of the relative distribution of the recoverable
gold.
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FIGURE 3 . Grain Size Analyses of Alluvium at Five Sample Sites, North
Saskatchewan River.
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Gold from sample 10 (128 x mag.).

Plate 8.

Gold from sample 17 (128 x mag.).

Plate 9.
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Plate 8. Gold from sample 10 (128 x mag.).

Plate 9. Gold from sample 17 (128 x mag.).
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The operation of any concentration device has Inherent error.

Figure 6 from Wang (1979) illustrates the successful recovery of gold by
using gravity devices. Wang and Poling (1983) state that while the high
density of gold assists in Its concentration by gravity, the plaie-like
shape, reduced density due to cavities and porosity, and the gofd's
tendency to float all hamper the recovery of fine grained placer gold.

Grain size measurements were taken for 154 gold grains (Fig. 4). 42%
weré within the 0.2 to 0.25 mm grain size range. Wang's graph (1979)
Indicates recovery rates of approximately 60% for this size fraction.
Recovery rate drops dramatically with decreasing grain size until there is
virtually no recovery with a riffle sluice below 0.74 mm.

A test of the gem-stone dredge-sluice recovery efficlency was made at
site 1. In addition to the usua! concentrate sample taken for analyses, a
13 kg sample of material passing off the end of the sluice was also
retained for fire assay. Results for the slulce concentrate for site 18
when recalculated to represent the original bulk sample had an assay of
.005 gm/tonne. The tallings were assayed at .004 gm/tonne. This Indicates
that substantial gold was lost during the sluicing procedure.

The sample size was a major consideration for representative sampling.
Clifton et al. (1969), in discussing sample size for gold analysis,
selected a 95 percent probability of there being a 50 percent relative
error as suitable conditions for geochemical sampling. While not providing
strong quantative data for site comparison purposes this will allow for the
spotting of anomalies. Assuming a random distribution of the gold
particles in the sample, the only factor affecting a chemical analysis Is
the total number of gold partlcles.. This is true If the following
conditions are met:

1) the gold particles have uniform mass;
2) the gold particles make up less than 0.1 percent of all the
particles In the sample;
3) there are at least 1,000 particles of all kinds in the
samples
4) there are no analytical errors.
Clifton et al. found that 20 gold particles per sample was the minimum
acceptable value.
A1l of the samples were submitted to the 1ab for splitting into
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quarters. For each quarter to be representative, it must contain a minimum
of 20 gold grains, and the total sample at least 80 gold grains. When the
concentrate was panned it appeared that the sample slze requirements were
met at all sites with the exception of site 20. This was a site that
showed much evidence of previous slulcing and we had placed llttle
reliability In its producing a worthwhile gold analysis.

Harris (1982) discussed various ways to Increase the probability of
obtaining a representative sample. These Includeds 1) the collection of
the largest sample possible; 2) the reduction of grain size by grinding;

3) concentration of the gold into a smaller fraction. These principles
were adheared to in our sampling procedures. A 200 kg sample was taken at
each site, this being the largest sample practical within the time,
budget, and operational constraints of the budget. The sample was
concentrated in the field by use of the sluice. Each sample submitted to
the lab was ground before chemical analysis proceeded.

The implications from the foregoing discussion are that: 1) with the
best of conditions and with the most careful procedures there will be
substantial loss of fine gold in sluicing; 2) the errors inherent in our
operation are too large to allow for the determination of the absolute gold
content, but do permit a reasonable measure of recoverable gold using a
riffle sluices 3) it should be possible to make meaningful comparisons from
site to site, as the errors'shou\d remain constant with consistency in the
operation of the sluice and sampling procedures.

Conclusions

It is concluded that the sluicing technique employed in this project
will provide a qualitative but not a quantitative estimate of the alluvial
gold concentrations. The error determination conducted on the sluice
indicated a substantial loss of gold but more testing is required to
determine the reliability of the equipment. The methodology still requires
additional refinements that exceeded this project's budgetary constraints.

The relationship between alluvial gold concentrations in the North
Saskatchewan River and the Vegreville preglacial channel are affected by
the accuracy of the technique we employed. Figure 8 presents the results
of our analyses In a8 graphic representation of the study area. Sample
locations are too sparse to determine any trends at the first Intersection
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of the present and preglacial channels. At the second intersection a
definite increase in gold content Is observed in the alluvium. Assay
values upstream from site 14 range between .005 to .021 (AA)2 and .004 to
.006 (FA)3 grams per tonne. This site is at the upstream side of the
intersection with the second preglacial channel. Site 15, Iocafed in the
preglacial channel, had assay values of .005 (AA) and .020 (FA), which
placed it back into the upstream values. A steady Increase occurred in
site 16 and 17 to a maximum assay value for the entire project of .052 (FA)
and .067 (AA) grams per tonne. Site 19 dropped back to .029 (AA) grams per
tonne and the gold content at site 20 was negligible.

These results are not definitive, due to the 1imited scope of the
project, but there Is an indication a correlation exists between gold
concentration in the river alluvium and the intersection of present day and
preglacial channels.

A final positive observation was provided by sources we are not at
liberty to reference. It was pointed out that some of the higher assay
values we obtained are in the same range as those found for the gold being

recovered from gravel pits Iin the Edmonton area.

RECOMMENDAT IONS.

The following suggestions are recommended for further study:

1) The technique used In this study be further refined to allow for the
gathering of more accurate and quantifyable data.

2) The study be expanded, in cooperation with gravel pit and gold recovery
operators, to include commerical! gravel pits.

3) A technique be developed that will make use of the samples collected
for the aggregate resources study to provide gold assay values for the
gravel deposits of Alberta.

k) The sedimentologic end stratigraphic aspects of the placer gold
deposits be considered so any relationships between gold concentration
and gravels of different sources, depositional environments and ages be
determined.

2Atomic Absorption

3Fire Assay
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5) A study be conducted on present gold recovery techniques being used In
the province to determine if more effective ones can be developed.
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APPENDIX 1

Table 5. Sample and concentrate weight

Sample Bulk weight (kg) Concentrate weight (kq)
1 222.0 922.20
2 104.8 857.76
3 118.5 291,32
4 290.8 250.04
5 326.2 163.16
7 204.6 241,68

14 202.5 IR
15 212.8 401, 44
16 210.9 . 849,64
17 210. 4 553.92
19 212.5 530.40

20 _ 219.9 495.96
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APPENDIX 2
Table 6. Heavy mineral separation

Wt. of sample Wt. of sample Wt. of light W:t. of heavy Percentage
Sample (g) +20 mesh  (g) =20 mesh  fraction (g) fraction (g) of heavy min.

1 72.78 156.98 127.04 29.99 19.10
2 70.62 141.19 128.87 12.33 8.73
3 19. 30 53.18 49,91 3.29 6.19
4 10.48 51.96 41,21 10.79 20.77
5 7.75 32.98 19.02 13.98 42,39
7 6.63 53.04 36.65 16. 41 30.94
14 . 0.13 2.22 0. 51 1.7 77.03
15 21.57 77.93 57.06 20.90 26.82
16 25.91 186.16 145, 09 41,22 22. 14
17 32.77 104.78 83.18 21.68 20.69
19 27.22 104. 96 75. 4k 29. 62 28,22

20 1.82 122,04 120.95 1.04 0.85



