ORIGIN AN MACTERIQTICS CF PLACEH GOLD
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Tha! o: *"1n of placer gold appear”,at first glance, to be relatl-
ve - simple. but there remain several enigmas which require satisfactory

erplanztion. They are

b
°

The difficilty of relating placer gold, both in quality and quantity

to the pcosible original source.
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21 occurrence of alluvial gold at. or near bedrock or false

battens ol“en beneath vact quantltles of barren alluvium.
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The size aw” raquency of nuggets relative to such sizes in lode -
wgoddis '6In Vlctorla Australia, however, 1327 nuggets from placer -
- orces weirhing 0.62 Kg or more have been reported, as against 118

lvmps of this weight cr more from lodes (ngenﬂaﬁd Whiting).
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formaticn of a large number of commeréial gold placers during -

the _ertlar3 perlod

Chamical Phenome-a

In gene: 31l most.evidence tends to support the obvious origin from -
lcde source: , by weathering, degradation, transport and concentration. -
Therz are s ind »easons to consider chemical phenomena may also be res-

ponsidble.  The most salient of these are :

s Ip addition to the nuggets, placer gold in general is con81dered to
be coars<r than lode gold. It could have become larger by chemlcalv

precipitation as much as by mechanical aggregation and hammering. -

-~

This expl -mation for this observation, if indeed it is true, is

harder to 7 :cept than the other chemical phenomena).

2. Geld is unC\ubtedly dissolved by humic waters and feprecipitated -
The fascina- 1ng plnta que paga .in-Trazil’ descrlbed by Frelse bear
te~isny t7'that. Slmllar small pay streaks have been worked inter
mittently i~ Korea and the USSR too.«  The prec1p1tated gold, however,

is very fine ‘and cen be green.



3. .Some nuggets have concentric structures which bespeak of an accretion
ery process, which is better explained by chemical rather than mecha-

rical phencmena.

4. Crystallinity is encountered more often in placer rather than lode

gold.

~ 5. Thin deposits and films of high purity gold have formed on rounded -

- particles of osmiridium and platinum (Syrovatskii).

€. Filme, threads, wires, dendrites and paint gold are not uncommon in
placers in or organic material, such as wood, that has exerted a
reducing action. ‘Gold can also be contained within pyrite or pseudo

morphs of pyrite replacing such structures.

7. The fineness of gold increaées and.the gold particle size decreases
rith increasing distance from 'source'. This is usually attributed
10 the preferential leaching of the other elements, notably sdilver,
wnich is made easier as the greater surface area per unit of mass -
ircreases. There are instances where the phenomenon is attributed -
te further additions of gold of greater fineness along the main chan
ne. (Fisher). The work of Desborough has shown conclusively the
cor on, but not exclusive, presence of a leached rim on alluvial -

golc.
Ur loubtedly, therefore, chemical phenomena contribute to the -

origin of placer gold, but, except in particular instances, the origin -

must be le~gely due. to physical phenorena.

CFARACTERISTICS

Par-icle Size

In general placer gold is considered to be more coarse than lode
gold (consider for instance the physical versus the chemical method of
recovery respectively). This may reflect the practice rather than the
reality. Most commercial plééef operations are only viable if cheap and
simple phiysical recovery methods can be used. Fine gold, therefore if
present, is of no commercial interest and may not be looked for or -

reported. Fine gold may not be deposited with the coarse gold but may



have been transported with finer sediments further downstream or off-

shore.

Gold will abrade quite readily to form fine particles (Yeend, -
Shilo) and forms colloidal gold which ﬁay account for a‘readiness for -
chemical reaction and precipitation iﬁ favourable circumstances. Indeed
there is a large deltaic deposit of colloidal or absorbed gold (about -
300 mg/t) in Burma (Bensusan) which is totally unamenable to physical -

processing.

Geld in placers can in fact range up to 2mm in size, and coarser.
Placer gold may be very finely divided (flour, float or flood gold) -
which is very difficult to recover by physical means and therefore often
ignored. Any one particular occurrence may contain gold which is very
fine, or may.bé all quite coarse, or a mixture of coarse and very fine,

or may be present at all sizes.

It is now commonly regarded that the gold of the Witwatersrand -
conglomerate is of allﬁvial origin. Although no doubt remobiliéed to
some extent, it still retains some of the features of alluvial gold -
(Pretorious). The gold particles within these conglomerates are fine -
(in placer gold terms) - around 80 microns. A content of around 2000mg/t
of gold would be regarded as marginal for an opencast mining and milling
operation today. The placer industry therefore shouldAnot disregard an
occurrence of fine placer gold.of éfound'1000 mg/t, since milling is not

involved.

Alluvial cassiterite similarly can be fine, but the industry - has
iargely been unaware of its presence. . The prospecting techniques, like
those for placer gold, attempt to simulate the commercial recovery -
practicés. It is only in the last 20 years that the presenée of fine -
cassiterite has been reported. AProspecting techniques now;tepdlto_ -
measure all the tin present but still distinguish between conventionally

recoverable and non-recoverable tin.

Dalton-Browne in 19591ciaimed?theiindustry“wéé Qéqévering'only -
" about one halfvof the cassiterite present. Pontein'sﬂwérkbwith hydro-
cyclones and sievé.bends indicafed"about?25%,of:thé,daséiterite.was less
than 50 micrpns and had preViously beén unreported..:The'drédges claim -

to recover +90% of the recoverable cassiterite as detefmined by field -



[

concentration techniques (Anglo-Oriental). This recoverable cassiterite
is more or less devoid of minus 50 microns cassiterite, as is the hydro-
cyclone underflow of Fontein's work. Fontein's work therefore implies -
the classification effected by hydrocyclone is comparable to the uncons-

cious classification within the field techniques.

To date however, that minus 50 micron cassiterite is not being -
recovered whereas cassiterite down to 2 microns is avidly sought at some

lode tin mines.

We should therefore be conscious of the probable existence of gold
to very fine sizes which should be reported and characterised, even if we

must distinguish it from conventionally recoverable gold.

Particle Shape

Alluvial gold tends to be flat, possibly because of the hammering
it receives as it is transported. The gold in eluvial and deluvial -
deposits has not been similarly flattened. The aspect ratio (projected
area diameter : thickness) decreases with decreasing size. A large part
icle tends to remain in one piece as it is flattened. As it gets thinner

small pieces tend to break off.

At around 2 mm an aspect ratio of 10:1 is typical. Tishchenko -
reports a range of 1 to 22, and Kisterov a range of 1 to 10. The ratio
is controlled by mode and distance from source. Kisterov claims that the
particle size does not reflect the migration pattern during placer -

deposition.

The fldtness of a gold particle will certainly affect the manner
in which it is transported and processed. Once a flat gold particle rests
on a stable base (like bedrock or a shaking table) it will be much harder
to re-suspend, relative to a round partiéie of the same mass. A flat -~
particle, once suspended, will however be more mobile than a round part-
icle of the same mass. It falls with its flattened surface perpendicular
to the flow, and thus tends to be carried along and buffetted by other -
particles in a moving suspension. Flat gold particles therefore relative
to round ones, have more difficulty penetrating through a jig bed. Thus
other things being equal, the tailings from a shaking table are much less

likely to contain gold than those from a jig.
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Surface Properties

Placer gold can be coated with iron or manganese oxides, organic
substance (c.f. thucolite of the Rand), etc, which prevent or make dif-

ficult amalgamation. Some circuits therefore lightly mill the gold.

Gold is naturally hydrophobic, which property alone or in conjunc
tion with a (hydrophobic) coating prevents the particle wetting. If that
particle is small enough or has a large surface area to mass ratio it may

float away, despite the high density of gold.

Fineness

Placer gold is generally finer than lode gold, ranging from 500 to
999, but is isually greater than 850. The major alloying element is -
silver. Individual particles of the same size and at the same location -
can have markedly different fineness. In general fineness increases with
._decreasing particle size, largely due to the preferntial leaching of the
alloying elements. The fineness of gold from the Witwatersrand on the -
other hand is remarkably consistent from one particle to another in the -

same deposit.

In recent months the presence of amound 2% mercury has been dis-
covered in South African gold, which hitherto has gone unnoticed. It is
also suspected of being in.placer?gold, but it too would have gone unnotic

ed as mercury is used to recover the mineral.

Gold in any one placefﬂmay be derived from severai different lode
sources. Each lode source can have a characteristic group of minor alloy
ing elements within the gold:. Such iqformétion may assist in identifying
the lode sources if known, or may assist exploration for the unknown gold

source or sources (Desborough).
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