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A u r i f e r o u s lode occurrences i s the primary g e o l o g i c a l f a c t o r f o r 
placer gold. These a u r i f e r o u s areas may occur w i t h i n the physiohraphic -
su b d i v i s i o n o f c o a s t a l mountains, i n t e r i o r p l a t e a u , and eastern mountains. 
Examples o f G o l d f i e l d s of the c o a s t a l mountain are those of C a l i f o r n i a , -
the west slope of Ecuador and Chi l e . Those o f the i n t e r i o r p lateau type 
are o f Cariboo and A t l i n g o l d f i e l d s o f B r i t i s h Columbia and many others 
i n c l u d i n g those o f most o f Columbia and Alaska. The g o l d f i e l d s of the -
aste r n mountain, i n Peru known as the montana slope are those o f Montana, 

and the L i a r d River i n North America and those o f Peru, B o l i v i a and 
Ecuador. The source o f the p l a c e r g o l d most occur i n these areas before 
t h e r e i s any place r c o n c e n t r a t i o n . 

GOLD IS RICHER: WHERE IT HAS BEEN CONCENTRATED BY RECYCLING . 

^ An important f a c t o r i n the enrichment o f placer deposits i s t e c -
tonism. U p l i f t o f mountain systems promotes erosion on mountain slopes -
and the t r a n s p o r t o f gold i n creeks and r i v e r s . Gentle u p l i f t , c r u s t a l 
warping or t i l t i n g also promote new cycles o f erosion and a gentle rework 
ing and re c o n c e n t r a t i o n of i n i t i a l p l a c e r values i n gravels. The f i r s t -
formed concentration may be preserved i n t e r r a c e s or these t e r r a c e gravels 
may be p a r t l y reworked. Possibly s e v e r a l cycles occurred t o produce the 
larg e r i c h placer deposits. . 

In the Klondike G o l d f i e l d s weathering and erosion during e a r l y -
T e r t i a r y time lowered the topography o f low r e l i e f i n the i n t e r i o r 
regions o f the C o r d i l l e r a . Late T e r t i a r y u p l i f t caused i n c i s i o n o f 
drainage systems and developments of "V" shaped v a l l e y s vjhich upon reach_ 
i n g e q u i l i b r i u m widen t h e i r v a l l e y f l o o r s . C r u s t a l f i t t i n g a t the end 
of the T e r t i a r y p e r i o d caused a d i s e q u i l i b r i u m causing d e p o s i t i o n o f 
t h i c k a l l u v i o n i n v a l l e y s . As streams adjusted, entrenching the u p l i f t e d 
areas on a l l u v i a l t e r r a c e and a bur i e d bedrock t e r r a c e systems were 
elevated. I n i t i a l p lacer gold paystreaks were preserved on the bedrock 
t e r r a c e i n places where the entrenching stream v.'as t o one side o f the 
v a l l e y centre. This paystreak was reworked where the p o s i t i o n o f the 
entrenching stream coincide w i t h the v a l l e y centre. 
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The d i r e c t i o n of o f f s e t may be c l i m a t i c , sedimentological or 
s t r u c t u r a l . Lower t e r r a c e deposits were preserved on dovmstream sides o f 
spurs. 

RICH GOLD DEPOSITS MAY BE HIDDEN OR DISTROYED 

G l a c i a t i o n o f C o r d i l l e r a t e r r a i n i s ' a very important f a c t o r i n 
pla c e r s , 'i'hen g l a c i a l erosion i s intense i n areas of low topographic 
r e l i e f placer concentration can be completely d i s t r o y e d . When g l a c i a l -
movement across a reg i o n i s p a r a l l e l t o master v a l l e y s , gravels i n those 
v a l l e y s i s d i s t r o y e d as the v a l l e y i s eroded; t r i b u t a r y v a l l e y s on the 
other hand tend t o be f i l l e d by g l a c i a l t i l l and the placer deposits 
th e r e are b u r i e d and preserved. 

I f i c e fl o w d i r e c t i o n i s up a watershed a g l a c i a l l a k e . i s formed 
by the i c e dam, the eroding e f f e c t i s reduced by f l o a t a t i o n o f the i c e 
and the f l o o r o f the lake i s covered i n debris r e s u l t i n g from m e l t i n g at 
the i c e f r o n t . As the g l a c i e r advances up t h i s v a l l e y the i c e f r o n t 
sediment tend t o p r o t e c t the under l y i n g a u r i f e r o u s gravels from erosion. 
I f the i c e fl o w d i r e c t i o n i s down a watershed erosion by large volumes -
o f meltwater, p o s s i b l y augmented by drainage from g l a c i a l l a kes, may dis_ 
perse placer concentrations. The b u l l d o z i n g e f f e c t o f g l a c i a r s may 
account f o r r i c h e r deposits a t the end o f the i n t e r v a l o f g l a c i a l 
erosion, '•• 



EVOLUTION OF MINING METHODS FOR PLACER DEPOSITS 

Mo d i f i c a t i o n s o f s l u i c i n g systems tends t o be c y c l i c through time 
but evolve as a mining d i s t r i c t develops. The r a t e a t which t h i s change 
occurs v a r i e s w i t h the reserves and or the values i n the deposits. 

Several economic and t e c h n o l o g i c a l thresholds e x i s t . The length 
of the shovel handle commonly l i m i t s the depths of p i t s . The a d d i t i o n a l 
cost o f improvement o f d r a i n i n g by pumps as opposed t o b a i l i n g by hand 
i s sometimes c r i t i c a l . 

Once the i n i t i a l r i c h e r deposits were mined large dredge mining 
operations began reworking t a i l i n g s from open p i t and underground placer 
mines t o recover very low grades o f a u r i f e r o u s g r a v e l s . 

When dredge mining had ceased ca. 1965, dredges were abandoned. -
The wooden boats q u i c k l y succombed t o f l o o d i n g and decay. As the i n t e r e s t 
i n gold again arose some former dredge reserves were mined by bottom 
lo a d i n g duggies and the gravels were washed i n s l u i c e boxes. 

I n i t i a l h y d r a u l i c mining which followed e a r l y stages o f dredging -
used g r a v i t y water. More recent systems used piped water pumped from the 
v a l l e y bottom. 

Sluice boxes evolved from wooden boxes and flumes w i t h various 
80rtB o f r i f f l e s , t o metal s l u i c e boxes. These consisted o f a dumpbox 
covered i n cocomap below punched i r o n p l a t e . The lower narrower s l u i c e -
trough w i t h cocomap covered by sets o f angle i r o n r i f f l e s . The r i f f l e s -
are compressed o f many "rungs" where the v e r t i c a l upstream segment stops 
v;aterflow and the remaining p a r t o f the i r o n t r a i l s down stream from the 
dump box area. These r i f f l e s provided maximum r e t e n s i o n o f the gold 
behind the r i f f l e and optimum eddy a c t i o n f o r removed o f l i g h t e r g r a i n s . 
The l a r g e r boulders would tend t o bounce and r i l l down the treads o f the 
a n g l i n i r o n producing a desired v i b r a t o r y e f f e c t . Modern treads are 
tovrards a r i f f l e l e s s box w i t h a s t r o t u r f as a concentrating surface and 
shingled pieces o f punchplate. 
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Tract o r mining i n the klondike G o l d f i e l d s before 1970 were u s u a l l y 
small one man operations. The s l u i c e box set up was temporary and the 
t a i l i n g s p i l e s small and sc a t t e r e d . Auriferous gravels were pushed t o 
the s l u i c e box by a crawler type o f t r a c t o r or bu l l d o z e r and the t a i l i n g s 
wore staked and the bedrock d r a i n maintained by the some operator. L a t e r , 
f r o n t end loaders were used t o load the s l u i c e box because o f the p r e f e r ­
ence o f some miners t o l i f t and carry gravels r a t h e r than push them and 
po s s i b l y loose values t o the gravels traversed by the b u l l d o z e r s . The 
h r a v i e r b u l l d o z e r s were considered most s u i t a b l e by some f o r t a i l i n g 
s t o c k i n g despite high r a t e s of wear because o f the sand and water g e t t i n g 
i n t o moving p a r t s o f the machine. This procedure was reversed by 1980 -
when the popular t r e n d was t o use rubber t i r e d v ehicles where wet t a i l i n g s 
are t o be stocked and a bu l l d o z e r i n dry ore. 



PLACER GOLD: ITS CHARACTERISTICS AND ENVIRONMENT OF, DEPOSITION 

The nature o f gold v a r i e s as i t t r a v e l s down slope from i t s 
sources i n veins and along f l o o r s o f streams. I t s shape and surface tex^ 
t u r e i s modified by .pounding atid wear during t r a n s p o r t . Physical f l a t ­
t e n i n g , breaking and scraping o f grains combines vrith chemical weathering 
and c o r r o s i o n produces small gold grains t h a t tend t o be c a r r i e d f a r down 
stream. Restoration o f damaged surface and reworking o f the p a r t i c l e s 
produced by a t t r i t i o n also occurs. 

. . The v e r t i c a l d i s t r i b u t i o n o f g o l d p a r t i c l e s i s c h a r a c t e r i s e d : b y 
high cqiiQentrations o f coarser g o l d a t the base o f the gr a v e l s . This i s 
due t o the e f f e c t o f scour. C y c l i c erosion and r e d e p o s i t i o n o f sediment 
r e s u l t i n g from c l i m a t i c change also plays a r o l e i n placer concentrations 
and i n the production o f r i c h e r gravels a t the base of the s t r a t i g r a p h i c ' 
s e c t i o n s . . _ . • • 

The size d i s t r i b u t i o n o f the gold grains w i t h distance down the 
v a l l e y u s u a l l y shows a t r e n d toward concentrations o f f i n e r grained gold. 
This depends on the stream g r a d i e n t which c o n t r o l s the a c t i v i t y o f the 
stream and on the shape f a c t o r which c o n t r o l s the s e t t l i n g r a t e and the 
e f f e c t of winnowing i n floodwaters. The production o f f i n e grained gold 
w i t h predominantly f l a t shapes r e s u l t s i n bar gold on r i v e r gold d e p o t i s . 
Bar gold i s deposited as a t h i n veneer on the c r e s t of upstream p o r t i o n 
o f the p o i n t bar i n a meander band. The r i c h e r concentration occurs 
where the surface o f the g r a v e l i s composed o f w e l l sized pebbles and 
also on such bars covered by sho r t grass on a smooth surface. There, the 
turbulence t h a t i s associated w i t h the rough surface o f po o r l y sorted 
gravels i s a t a minimum and the surface i s i n an e q u i l i b r i u m p o s i t i o n . 

Some f a c t o r s which produce r i c h e r concentrations a t the base o f 
the gravels depend on the character o f the bedrock and also on the size -
o f the boulders i n the gravels. A l t e r n a t i n g bands of hard and s o f t rock 
such as interbedded q u a r t z i t e and s l a t e tend t o act as a n a t u r a l bedrock 
r i f f l e system w i t h the gold being r e t a i n e d i n crevases. Blocky or f r a c t ^ 
ured bedrock such as q u a r t z i t e o r f a u l t b r e c c i a also tend t o act as a 
n a t u r a l b l o c k - r i f f l e system. Potholes or n a t u r a l stone m i l l s tend t o act 



as t r a p s , however gold i s s o f t and tends t o be ground i n t o dust u n l i k e t h e 
very,hard, durable diamonds i n diamondiferous p l a c e r s . 

The f i n e l y d i v i d e d gold can e a s i l y be removed from such s t r u c t u r e 
by winnowing. 

Very large boulders which tend t o reach the r i v e r as rock s l i d e s -
or as t a l u s tend t o c o l l e c t on bedrock as a l a g deposit r e s u l t i n g from 
u n d e r c u t t i n g of g r a v e l during periods of scour. These blocks tend t o 
p r o t e c t placer gold concentrations i n m a t r i x gravels surrounding them. 
I n a s i m i l a r way gravels r e s t i n g on and pressed i n t o c l ay l a y e r s w i t h i n -
gravels tend t o r e s i s t erosion and r e t a i n p l a c e r concentrations on the 
impermeable, cohesive clay surface. Such clay seams and coarse boulder 
horizons w i t h i n the g r a v e l s e c t i o n are noted f o r higher gold values not 
a t the bedrock surface. 



SOME TESTING METHODS FOR PLACER DEPOSITS 

The gold pan, b a t t e l or batea i s the most u s e f u l t o o l f o r t e s t i n g 
surface gravels on a small scale. Testing a t shallow depth above water 
t a b l e can be done by sampling i n p i t s . Deeper t e s t i n g i n v o l v i n g d r i l l s 
i s c o s t l y f o r small miners and i s very d i f f i c u l t t o evaluate. Classic 
methods o f banka d r i l l s and churn d r i l l are being replaced by reverse -
c i r c u l a t i o n d r i l l i n g w i t h a i r or water r e t u r n and by v i b r a t i n g d r i l l s 
which d r i l l dry and provide an i n - s i t u core o f the gravels. 

Bulk t e s t i n g t o evaluate the recovery achieved f o r ground evaluat 
ed by d r i l l i n g i s done t o determine the R/E f a c t o r . This v a r i e s w i t h -
such f a c t o r s as the g r a i n size o f the g o l d , the q u a l i t y o f panning done 
during the d r i l l i n g stage, and the e f f i c i e n c y o f the recovery method 
used i n the bulk sampling. 

P i l o t p l a n t mining i s c o s t l y but can he p r o d u c t i v e . The r i s k o f 
mining w i t h o u t t e s t i n g i s commonly taken by the small miners who cannot 
a f f o r d the expenses of t e s t i n g and who w i l l recover at l e a s t p a r t o f h i s 
mining expenses from production from the experiment. Real trends i n grade 
can become apparent from t h i s type o f t e s t mining i f c a r e f u l records are 
kept. 


