
Or'.IGIN ANb CHARACTERISTICS. OF PLACER GOLD 

Ths o-.-lsin o f placer gold appear",at f i r s t glance, t o be r e l a t i -
v : j ' ni'nole, but there remain several enigmas which r e q u i r e s a t i s f a c t o r y 
erplan-^.tiori. They are : 

1. The d i f f i . n l t y o f r e l a t i n g placer g o l d , both i n q u a l i t y and q u a n t i t y 
t o the pr.-sible o r i g i n a l source. 

2. Th,3 cc:;™o.i occurrence of a l l u v i a l gold a t or near bedrock or f a l s e 
b j t t c r . s oi'ren beneath vact q u a n t i t i e s of barren a l l u v i u m . 

3. The size eT̂ , ./raquency o f nuggets r e l a t i v e t o such sizes i n lode 
u n ^ ' i c t o r i a , A u s t r a l i a , however, 1327 nuggets from placer -

vrces weirhing 0.62 Kg or more have been r e p o r t e d , as against 118 
lui;73 of th.\s.weight cr more from lodes (Bowen and W h i t i n g ) . 

'4. The for n i a t i c n o f a large number o f commercial gold placers during -
the t e r t i a r y p e r i o d . 

Chen^ical Phenome ->.a 

I n gene: ̂ 1 m ist.evidence tends t o support the obvious o r i g i n from -
Icde source; , by weathering, degradation, t r a n s p o r t and concentration. -
There pre S' '•'.nd :.-'easons t o consider chemical phenomena may also be res-
ponnible. 1 he most s a l i e n t o f these are : 

1. I n a d d i t i o n t o the nuggets, placer gold i n general i s considered t o 
be coars'r than lode gold. I t could have become l a r g e r by chemical 
pre c i p i t a - ^ i o n as much as by mechanical aggregation and hammering. -
(Thin exp: ^nation f o r t h i s observation, i f indeed i t i s t r u e , i s 
hr r d e r t o r'.cept than the other chemical phenomena). 

2. Geld i s und mbtedly dissolved by humic waters and r e p r e c i p i t a t e c . 
The f a s c i n a - i n g 'pinta que paga'.in ' r a z i l described by. Freise bear 
te- :i-^Dny t ' t h a t . S i m i l a r small pay streaks Have been worked ii.te£ 
m i t i o n t l y i - i Korea and the USSR too. The p r e c i p i t a t e d g o l d , however: 
i s very f i n t . and can be green. • - ' • . • 
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3. Some nuggets have concentric s t r u c t u r e s which bespeak o f an a c c r e t i o n 
r r y process, which i s b e t t e r explained by chemical r a t h e r than mecha­
n i c a l phenomena. 

4. C r y s t a l l i n i t y i s encountered m.ore o f t e n i n placer r a t h e r than lode 
gold. 

5. Thin deposits and f i l m s o f high p u r i t y gold have formed on rounded -
p a r t i c l e s of osmiridium and platinum ( S y r o v a t s k i i ) . 

i . Films, threads, w i r e s , dendrites and p a i n t gold are not uncommon i n 
placers i n or organic m a t e r i a l , such as wood, t h a t has exerted a 
reducing a c t i o n . Gold can also be contained w i t h i n p y r i t e or pseudo 
morphs o f p y r i t e r e p l a c i n g such s t r u c t u r e s . 

7. The fineness of gold increases and the gold p a r t i c l e s i z e decreases 
u i t h i ncreasing distance from 'source'. This i s u s u a l l y a t t r i b u t e d 
10 the p r e f e r e n t i a l leaching o f the other elements, notably s i l v e r , 
w i i c h i s made easier as the greater surface area per u n i t o f mass 
11 creases. There are instances where the phenomenon i s a t t r i b u t e d -
t o f u r t h e r a d d i t i o n s o f gold of greater fineness along the main chan 
nel ( F i s h e r ) . The v/ork o f Desborough has shown c o n c l u s i v e l y the 
con '.on, but not e x c l u s i v e , presence o f a leached r i m on a l l u v i a l 
golt . 

Ur loubtedly, t h e r e f o r e ̂  chemical phenomena c o n t r i b u t e t o the 
o r i g i n o f placer g o l d , b u t , except i n p a r t i c u l a r instances, the o r i g i n -
must be l e " g e l y due t o p h y s i c a l phenomena. 

CF^RACTERIS"ICS 

P a r r i c l e Size ÎC' 

I n general placer gold i s considered t o be more coarse than lode 
g o l d (consider f o r instance the p h y s i c a l versus the chemical m.ethod o f 
recovery r e s p e c t i v e l y ) . This may r e f l e c t the p r a c t i c e r a t h e r than the 
r e a l i t y Most commercial placer operations are only v i a b l e i f cheap and 
simple p'l y s i c a l recovery methods can be used. Fine g o l d , t h e r e f o r e i f 
present, i s o f no commercial i n t e r e s t and may not be looked f o r or 
r e p o r t e d . Fine gold may not be deposited w i t h the coarse go l d but may 
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have been tra n s p o r t e d w i t h f i n e r sediments f u r t h e r downstream or o f f ­
shore . " • ' 

Gold w i l l abrade q u i t e r e a d i l y t o form f i n e p a r t i c l e s (Yeend, 
S h i l o ) and forms c o l l o i d a l gold which may account f o r a readiness f o r -
chemical r e a c t i o n and p r e c i p i t a t i o n i n favourable circumstances. Indeed 
there i s a large d e l t a i c deposit of c o l l o i d a l or absorbed gold (about •-
300 mg/t) i n Burma (Bensusan) which i s t o t a l l y unamenable t o p h y s i c a l -
processing. 

Gold i n placers can i n f a c t range up t o 2mm i n s i z e , and coarser. 
Placer gold may be very f i n e l y d i v i d e d ( f l o u r , f l o a t or f l o o d gold) 
which i s very d i f f i c u l t t o recover by p h y s i c a l means and t h e r e f o r e o f t e n 
ignored. Any one p a r t i c u l a r occurrence may contain gold which i s very 
f i n e 3 o r may be a l l q u i t e coarse 5 or a mixture of coarse and very f i n e , 
or may be present at a l l sizes. 

I t i s now commonly regarded t h a t the gold of the Witwatersrand -
conglomerate i s of a l l u v i a l o r i g i n . Although no doubt remobilised t o 
some ex t e n t , i t s t i l l r e t a i n s some o f the features o f a l l u v i a l gold ' -
( P r e t o r i o u s ) . The gold p a r t i c l e s w i t h i n these conglomerates are f i n e -
( i n p l a c e r gold terms) - around 80 microns. A content o f around 2000mg/t 
of gold would be regarded as marginal f o r an opencast mining and m i l l i n g 
operation today,, The placer i n d u s t r y t h e r e f o r e should not disregard an 
occurrence o f f i n e placer gold o f around 1000 mg/t 3 since m i l l i n g i s not 
inv o l v e d . 

A l l u v i a l c a s s i t e r i t e s i m i l a r l y can be f i n e , hut the i n d u s t r y has 
l a r g e l y been unaware o f i t s presence. The prospecting techniques., l i k e 
those f o r placer g o l d , attempt t o simulate the commercial recovery 
p r a c t i c e s . I t i s only i n the l a s t 20 years t h a t the presence of f i n e -
c a s s i t e r i t e has Jjeen reported. Prospecting techniques now tend to. 
measure a l l the t i n present but s t i l l d i s t i n g u i s h between con v e n t i o n a l l y 
recoverable and non-recoverable t i n . ;T ; 

Dalton-Browne i n 1958 claimed; the i n d u s t r y was recovering only -
about one h a l f o f the c a s s i t e r i t e present. Fontein's work w i t h hydro-
cyclones and sieve bends i n d i c a t e d about 25% o f the c a s s i t e r i t e was less 
than 50 microns and had p r e v i o u s l y been unreported. The dredges claim -
t o recover +90% of the recoverable c a s s i t e r i t e as determined by f i e l d -



concentration techniques ( A n g l o - O r i e n t a l ) , This recoverable c a s s i t e r i t e 
i s more or less devoid o f minus 50 microns c a s s i t e r i t e , as i s the hydro-
cyclone underflow of Fontein's work. Fontein's work t h e r e f o r e implies -
the c l a s s i f i c a t i o n e f f e c t e d by hydrocyclone i s comparable t o the uncons­
cious c l a s s i f i c a t i o n w i t h i n the f i e l d techniques. 

To date however, t h a t minus 50 micron c a s s i t e r i t e i s not being -
recovered whereas c a s s i t e r i t e down t o 2 microns i s a v i d l y sought at some 
lode t i n mines. 

We should t h e r e f o r e be conscious o f the probable existence of g o l d 
t o very f i n e sizes which should be reported and c h a r a c t e r i s e d , even i f we 
must d i s t i n g u i s h i t from c o n v e n t i o n a l l y recoverable gold. 

P a r t i c l e Shape 

A l l u v i a l gold tends t o be f l a t , p o s s i b l y because o f the hammering 
i t receives as i t i s t r a n s p o r t e d . The gold i n e l u v i a l and d e l u v i a l 
deposits has not been s i m i l a r l y f l a t t e n e d . The aspect r a t i o ( p r o j e c t e d 
area diameter : thickness) decreases w i t h decreasing s i z e . A large part^ 
i c l e tends t o remain i n one piece as i t i s f l a t t e n e d . As i t gets t h i n n e r 
small pieces tend t o break o f f . 

At around 2 mm an aspect r a t i o o f 10:1 i s t y p i c a l . Tishchenko -
r e p o r t s a range of 1 t o 22, and K i s t e r o v a range of 1 t o 10. The r a t i o 
i s c o n t r o l l e d by mode and distance from source. K i s t e r o v claims t h a t the 
p a r t i c l e s i z e does pot r e f l e c t the m i g r a t i o n p a t t e r n during p l a c e r 
d e p o s i t i o n . 

The f l a t n e s s o f a gold p a r t i c l e w i l l c e r t a i n l y a f f e c t the manner 
i n which i t i s t r a n s p o r t e d and processed. Once a f l a t gold p a r t i c l e r e s t s 
on a s t a b l e base ( l i k e bedrock or a shaking t a b l e ) i t w i l l be much harder 
t o re-suspend, r e l a t i v e t o a round p a r t i c l e o f the same mass. A f l a t 
p a r t i c l e , once suspended, w i l l however be more mobile than a round p a r t ­
i c l e of the same mass. I t f a l l s w i t h i t s f l a t t e n e d surface perpendicular 
t o the f l o w , and thus tends t o be c a r r i e d along and b u f f e t t e d by other -
p a r t i c l e s i n a moving suspension. F l a t gold p a r t i c l e s t h e r e f o r e r e l a t i v e 
t o round ones, have more d i f f i c u l t y p e n e t r a t i n g through a j i g bed. Thus 
other t h i n g s being equal, the t a i l i n g s from a shaking t a b l e are much less 
l i k e l y t o contain gold than those from a j i g . 
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Surface Properties 

Placer gold can be coated w i t h i r o n or manganese oxides, organic 
substance ( c . f . t h u c o l i t e of the Rand), e t c . which prevent or make d i f ­
f i c u l t amalgamation. Some c i r c u i t s . t h e r e f o r e l i g h t l y m i l l the gold. 

Gold i s n a t u r a l l y hydrophobic, which property alone or i n conjunc 
t i o n w i t h a (hydrophobic) coating prevents the p a r t i c l e w e t t i n g - I f t h a t 
p a r t i c l e i s small enough or has a large surface area t o mass r a t i o i t may 
f l o a t away, despite the high d e n s i t y o f gold. 

Fineness 

Placer gold i s ge n e r a l l y f i n e r than lode g o l d , ranging from 500 t o 
999, but i s i s u a l l y greater than 850. The major a l l o y i n g element i s 
s i l y e r . I n d i v i d u a l p a r t i c l e s o f the same s i z e and at the same l o c a t i o n -
can have markedly d i f f e r e n t fineness. I n general fineness increases w i t h 
decreasing p a r t i c l e size., l a r g e l y due t o the p r e f e r n t i a l leaching of the 
a l l o y i n g elements.- The fineness o f gold from the Witwatersrand on the -
other hand i s . remarkably consistent from one p a r t i c l e t o another i n the -
same deposit. 

I n recent months the presence of a-.round 2% mercury has been d i s ­
covered i n South A f r i c a n g o l d , which h i t h e r t o has gone unnoticed. I t i s 
also suspected o f being i n plac e r g o l d , but i t too would have gone unnotic_ 
ed as mercury i s used t o recover the m.ineral. 

Gold i n any one pl a c e r may be derived from several d i f f e r e n t lode 
sources. Each lode source can have a c h a r a c t e r i s t i c group o f minor a l l o ^ , 
i n g elements w i t h i n the gold. Such i n f o r m a t i o n may a s s i s t i n i d e n t i f y i n g 
the lode sources i f knovm, or may a s s i s t e x p l o r a t i o n f o r the unknown gold 
source or sources (Desborough). 
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