
T he Giant Gold Diggers: 
California's Land .. Going Fleet of Dredges 
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G old dredging, originally developed in New 
Zealand, commenced in California around 
1898. Dredging of river and alluvial placers 

has recovered a sizable portion of California's total 
gold production: dredging produced a total of about 
$3 billion in gold at its current price. At one time, 
approx imately seventy gold dredges were operating 
in the state, each a mobile production unit with a 
self-contained recovery plant. Whi le modern 1nining 
machinery impresses many with its size and ability to 
operate under rugged conditions, many decades ago 
dredges and their components were already of mas
sive size. Gold dredging equipment and enterprises 
from California figured importantly in operations in 
the remotest parts of the world. Even development 
of efficient, modern heap-leaching operations has 
not succeeded in producing gold at as low an operat
ing cost as dredging. However, this once-prominem 
industry has almost ceased in California, >Vith but 
one large bucket-line dredge still operating. 

A floating gold dredge is a remarkable machine: 
it is an enormous, self-contained, mobile production 
unit combining both mining functions and metallur
gical recovery. Even at the outset, dredges were al
ready tremendously productive, recovering gold at 
low cost from placer deposits. A very small crew 
conducted a dredge's entire mining and metallurgi
cal operations. 

Types of Dredges and Their Operation 

T he floating bucket-l ine dredge has been by far 
the largest producer of gold by dredging. This type of 
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dredge has a cha in of buckets which scoops up gold
bearing material from a river hed or alluvium, 
thereby creating and excavating the pond on which 
the dredge floats. This excavated ore is conveyed to 
the processing plane aboard the dredge. Figure 1 de
picts a bucket-line dredge with its continuous chain 
of open buckets. The bucket assembly is illustrated 
in Figures 2 and 3. A typical dredge of this type has 
additional important componenrs: 1) the ladder, 
which supports the bucket-line; 2) the gantry, which 
raises or lowers the ladder; 3) spud(s), which arc 
heavy pilings used as anchors or pivots; 4) conveyors 
to handle the ore and waste material; 5) the wash 
plant, wherein gold is recovered by gravity methods 
and amalgamation; and 6) the stacker, over which 
waste or tailings are discharged to the side or behind 
the direction of the dredge's movement. 

Besides having mining capabil ities, a dredge can 
move itself, and its on-board facil ities can recover 
the precious metals in the mined ore. Mooring and 
manipulation of a huge bucket-line dredge are mat
ters of no small concern. The spuds and/or cables are 
used for both functions. Cables, passing through 
sheaves at the corners of the dredge, arc attached to 
anchors (if on a wide river) or to "dead-men" on the 
shore. A spud can be used as a pivot, and by winch
ing the cables, spuds are used to "walk" the entire 
dredge in one direction or another. Gear is provided 
to raise or lower the spuds. The wash plant recovers 
the free gold in the fine gravel after cobbles or larger 
particles of rock are removed by trammels (rotating 
screens which segregate coarse and fine material). 

Besides bucket-line dredges, there are other types 
of dredges: Drag-line dredges have produced signifi
cant quantities of gold, but they are not floating 
units. Confining our attention to floating types, such 
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Figure I Schematic d iagram of floating bucket-line drctlge. From fi les of N. W. Kirshenbaum. 

Figure 2 Bucyrus five cubic foot dredge buckers, concnining ore. From Placer Dred~e Maclliner)', Bucyrus Compnny, South Milwaukee, 
Wisconsin. (ca. 1900- 05) 
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Figure 3 Lower end of digging llldder wi rh 18 cubic foor buckers. Showing lower rumbler arrangemenr, buckers wirh holred -on 
lips, lind pllrr of llldder suspension. From Yuh<r P/(lccr MininR Dredges, Yubn lvhmufllcturing Co., Snn Fmncisco, 1952. 

dredges have included: 1) spoon dredges, a primitive 
unit that had a long pole attached to a dipper; 1 2) 
suction dredges, that use the suction created by cen
trifugal pumps to recover loose 1naterial from the 
pond or river botcom; and 3) clamshell bucket and 
shovel dredges, both using a swinging crane on the 
floating unit. 

There were several ingenious contraptions in
volving floating equipment, but they became obso
lete quickly. These less known and less used units 
included: 

1) 1he pneumatic caisson, which required the 
construction of a water-tight shaft similar to that 
used in building piers of bridges. A diver, at the 
bottom of the caisson, directed a stream of gravel 
from the river bed into a rock pump, which 

pumped the material to a floating vessel above. 
The Huron Submarine Mining and Construction 
Company had such an operation in the Sacra
mento River above Redding, Califomia.2 This con
cept could be successfu l where rich patches were 
known to exist, but it was a fa ilure where the ma
terial was largely barren; 

2) the submarine dredge, conforming with prin
ciples of the diving bell, was built but never used; 1 

3) the vacuum dredge (Bazin dredge and steam 
vacuum dredge) . The Bazin dredge employed the 
pressure differential between the river bottom and 
the inside of the dredge's hull; water and auriferous 
sands were forced up a suction pipe projecting 
down from the hull to the river bed. A centrifugal 
pump received this material and , with added im-
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pulse, del ivered it ro the washing apparatus. O ne 
d isadvantage of th is unit was that a considerable 
tleplh of water was required co produce sufficient 
vacuum (prcssmc d ifferentia l) for efficient work. 
This defect let! to the steam vacuum dredge, in 
which a boiler was connected co a closed chamber 
having a suction pipe extending down to the river 
bed. Steam was Icc imo the chamber, expelling the 
a ir inside. A jet of water was then sprayed in, con
densing the steam and creating a vacuum. Water, 
sand, and gravel (and maybe a little gold) were 
sucked in through the pipe to the chamber. The 
contents could then be discharged into a sluice. 
Again, however, the vacuum achieved was insuffi
cien t to provide the power and capacity required 
for effic ient dredging.4 

Development of Gold Dredging 

T he earliest au empt at gold dredging in the 
United Stales came in the 1850s when a stern
wheeler river vessel was converted to a mining boat 
to mine gravels in the Yuba River, about nine miles 
east of Marysville, Californ ia. 5 This effort was, how
ever, unsuccessful, and the development of the Cali
fornia dredging industry had ro await evems in far 
off New Zealand. (New Zealand , incidentally, can 
also rake credit for having the world's first cyanide 
plant for the recovery of gold.) There, in the 1860s, 
a spoon dredge was developed for gold recovery, 
which used a hand-winch ami rope to raise the dip
per slowly and laboriously. That profitable returns 
could be had with this c rude equipment is testimony 
to the richness of the deposits. During the 1870s, 
current-wheel dredges were used in New Zealand 
rivers; the flow of the river turned paddle wheels 
which drove a line of bucket:;. Thc:;c "curren t wheel

ers" could only work in a running stream, as still wa
ter fu rnishes no power. In the 1880s, steam engines 
and boilers were insta lled in New Zealand dredges in 
place of undershot current wheels. 

Bucket-line gold dredges were first designed and 
placed in service in New Zealand in 1882. By 1898, 
when gold dredging first Started in California, New 
Zealand had thirty-six bucket-line dredges of six cu
bic-foot capacity. Soon thereafter , dredges were ex-

ported from New Zealand to Australia and Siberia. 
Dredging peaked in New Zealand about 1902, with 
a lmost 300 tlretlges in operation, being erected, or 
being moved .6 This intense dredge activity in New 
Zealand has been attributed to the predominance of 
gold placers in the rivers or on nearby banks. By 
contrast, in California, most auriferous gravels were 
adjacent to or even away from existing streams, so 
extensive "dry-land" operations continued for a long 
time, using walc r brought in by flume or ditch to 

float the dredge and compensate for an y seepage. 
T he first successful gold dredge to operate in the 

United States is usually said to have been in Mon
tana, on G rasshopper Creek, near Bannock, Beaver
head County. This Bucyrus bucker-line unit started 
in 1895 and, after two rebuildings, achieved good 
results. Nevada and Georgia might also make cla im 
to being first. An 1894 photo shows a clamshell 
tlredge being operated at Dayton , Nevada, by the 
Carson River Placer Mining and Dredge Compan y. 
Moreover, a report for 1894 c ites a Bucyrus "dredge
boat" opera ting on the Chesratee River in Georgia 
for the Chestatee Placer Company.~ The following 
year, 1895, the number of dredge boats on d1e Ches
tatee River near Dahlonega had increased from one 
to thrceY Some of these were scoop or dipper 
dredges. 

Evolution of Gold Dredging in Califomia 

In 1897, a N ew Zealander, R. H . Postlethwaite, 
brought a bucket-line dredge design to San Fran 
c isco's Risdon Iron Works, which secured U .S. 
manufacturing rights. The first California dredge of 
this type had a sixty-seven foot ladder carrying 
thirty-seven buckets, each 3.5 cubic feet. '(l Placed 
into service in 1897 on the Yuba River n car Smarts

ville, the dredge, 100-fcct long and twenty-three feet 
wide, was wrecked by the river's turbulent waters. 
Postlethwaite learned from the experience, for he 
then advocated dredging on land rather than in the 
river. T his required an excavation , with the dredge 
being assembled in the dry hole. By means of a flume 
or ditch, river water flowed to the excavation to 
float the dredge and overcome seepage. 

The man most responsible for development of 
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Figure 4 Yuha Construction Company stock cenificnre, 1911. Signature of W. P. Hammon, president. Owned by Newton 
Clei!veland (Yubn executive). From collection ofN. W . Kirshenbaum. 

the California gold dredging industry was Wendell 
P. Hammon, a horticulturalist and partner of Samuel 
Alexander of the San Francisco finn Alexander and 
Balchvin. Arouncl1895, he noticed "colors" on shov
els used for digging a well on his orchard near Oro
ville. Having read of dredging in New Zealand, in 
due course he awarded Risdon Iron Works a contract 
to build a four-cubic-foot steam-powered dredge for 
operation near Oroville. This bucket-line unit, the 
first successful dredge in California, started operation 
in 1898, alrl1ough rnany months of adjustments were 
required. 

The Feather River area at Oroville, underla in by 
lava, required only relatively shallmv dredging, to a 
depth of about forty feet. In comparison, Yuba River 
gravels extended down at least to sixty-five feet, 
making them more difficult to dredge. Hammon ac
quired property on the Yuba, and with some effort 
was able to find financing from Boston capitalists. 

The first two dredges, Yuba#} and Yuba #2, had six
cubic-foot buckets and cost about $90,000 each. 
T hey went into service in 1904. 

Though not an engineer, Hammon saw the need 
for better, larger capacity, and deeper-digging 
dredges. Insistent that the engineering and design be 
done in California and under his supervision, he 
formed his own engineering and manufacwring con
cern, the Yuba Construction Company. This later 
became the Yuba Manufacturing Division of Yuba 
Industries Incorporated (sec Figure 4 ). He started in 
1908 by buying the Western Engineering Company 
of San Francisco, a firm that had represented the Bu
cyrus Company. On the Yuba River, Hammon 
founded the finn Yuba Consolidated Gold Fields, 
probably the largest, most effic ient, and most profit
able placer dredge operation in the world. With his 
early experience a t Oroville, Hammon made shrewd 
property acquisitions and became directly associated 
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Figure 5 Dredges nnd dredge companies operming in O roville District. From T. C. Ellrl , Gold Drccll{ing, 1913. 



The Giant Gold Diggers: Califomia's Land-GoinJZ Fleet of Dredges 17 

with two other major dredging firms: O roville 
Dredging Lim.ited, financed by British capital, and 
Natomas Consolidated, financed by San Francisco 
capital. 

Hammon had tremendous energies and diverse 
interests; he stan ed as a farm operator and went into 
dredging, then into engineering and manufacturing, 
buy ing a foundry in 19D to cast and produce heavy 
dredge components. He pursued gold dredging in 
Alaska, tin dredging in 
Portugal, ra ilway and 
power construction in 
California, o il in southe rn 
California, and copper in 
A rizona. In 1927, Yulba 
acquired land on the 
American River near Fol
som and installed four 
dredges; this became the 
Capital Dredging Com
pany. In 1930, Yuba also 
acquired a small dredging 
company operating on the 
Merced River. 

The early 1900s 
brought rapid expansion to 
California gold dredgilllg. 
A 1910 tabulation re
ported thirty-one compa
nies with a total of sixty
eight gold dredges in the 
state: Butte County had 
twenty-n ine operating 
dredges; Yuba County had 
fourteen, plus two under 
construction; Sacramento 
County had ten; and gold 
dredges have a lso operated 
in Calaveras, Siskiyou, El 
Dorado, Merced, Placer, 
Shasta, Stanislaus, T rinity, 
and Amador counties. 11 In 

County) dredge districts ranked with the lode mine 
production of the G rass Valley and Jackson
Plymouth districts of California. Third in dredge 
production was the O roville District which ranked 
seventh overall, and the Snelling District, Merced 
County, was fou rth in dredge production but much 
lower on the list of state gold districtsY 

Until Hammon's operations began in the Yuba 
goldfie ld, the Feather and American rivers were 

terms of total California 
gold production, the Ham
monton (Yuba County) 
and Folsom (Sacramento 

Figure 6 Frontispiece from S. P. Johnson, Gold Dredges, 1927. 1(0nly the frontispiece and title 
have this orna te decowtion on top and bottom of the page; all other pages merely have the 
bucket chains.) 
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California's main dredging areas. By 
1908, thirty-five dredges and twelve 
dredging companies were active in the 
Oroville (Feather River) field alone. 11 

A map of the Oroville Dredging Dis
trict from a 191 3 publication shows 
the location of twenty-five dredges 
and the land holdings of the twelve 
operating companies (sec Figure 5).14 

A 1910 map of that same Jistrict J e
tails even greater intensity of dredging 
on land immediately adjacent to the 
city of Oroville: besides showing 
twenty-four active dreJges, the map 
depicts location of twenty-three dis
mantled or abandoned dredges. 15 

The sight of these huge moving 
machines and the squealing and grind
ing noises of steel scraping against 
rock makes a visit to even a single 
working dredge a memorable sensory 
experience. Imagine the cacophony of 
twenty-four dredges at O roville, 
county seat of Butte County! When 
dredging ceased in the Oroville field 
in 1952, its total gold production was 
estimated at 1,964,000 ounces.16 

Yuba Consolidated Gold Fields 
ranked first in U.S. gold production 
from 1910 to 1915 and second from 
1916 to 192 7. 17 Over the sixty-five 
year period ending in 1968, Yuba 
dredged about 1.1 billion cubic yards 
at a field-operating cost of 6.3¢ per 
cubic yard, and a gross return of 
12.75¢ per cubic yard.18 In 1959, gold 
recoveries were 16.56¢ per cubic 
yard. 19 Estimated total dredge produc
tion from the Hatnmonton District 
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Figure 7 Advertisement for Risdon Iron Works' gold dredges. From Califomill Mines 
and Minerals, 1899. 

was 4.8 million ounces, worth $ 1.3 billion at a gold 
price of $275 per ounce. Over its lifetime, the Yuba 
goldfield has been mined by twenty-two dredges, one 
of which still operates. 

dredge manufacture. Dredges were moved from ser
vice in California to Guatemala, Surinam, Malaysia, 
Brazil, and Korea. Besides units which originally op
erated in California, Yuba Manufacturing built 
dredges for Alaska, Colorado, Idaho, Montana, O re
gon, Bolivia, China, Colombia, Malaysia, New 
Guinea, the Philippines, and Russia.20 

The Yuba organization was unique, the company 
being a dredge manufacturer as well as operator. Its 
operations were a testing ground for dredging and 
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The pride the Yuba organization had in its activi
ties is evident in a promotional book, Gold Dredges, 
printed in 1927 by the most distinguished San Fran
cisco printer of the period, John Henry Nash.z' Its 
subtitle, The Part Played by the Yuba Mcrnufacturing 
ComfJan)' in the Great Romance of Dredging for Placer 
Gold, Plc1tinum and Tin, is indicative of its effusive 
writing style. The book is illustrated with photo
graphs by Gabriel Moulin, another eminent San 
Franciscan. Each page has a beribboned border of a 
chain of dredge buckets printed in green (see Figure 
6), and the book is hardbound in sheepskin and 
board. 

Risdon Iron Works of San Francisco was another 
important California dredge manufacturer, building 
sixty-four gold dredges between 1897 and 1911. n 
Figure 7 is an 1899 advertisement for Risdon/ 1 pre
sun1ably the "evolution of thirty years" refers to New 
Zealand experience which , as mentioned earlier, was 
prov ided to Risdon by R. H. Postlethwaite, only a 
year or two earlier. In 1911, Risdon was absorbed 
into the adjacent Union Iron Works, then owned by 
Bethlehem Steel. Bethlehem continued dredge 
manufacture, building twenty gold dredges between 
1911 and 1929. 

Significance of Dredging in Ccdifornia Gold Production 

Nor long after Marshall's 1848 discovery, gold 
production peaked in California. The state produced 
nearly four million ounces in 1852, virtually all from 
placer deposits.24 Neither lode nor hydraulic mining 
had yet become significant, and the first successful 
dredge was almost a half century away. Gold produc
tion quickly dropped, a lthough until the 1880s hy
draulic mining helped maintain California output. 
Although dredging in California started in the nine
teenth century, its greatest contribution to produc
tion came in the late 1930s and lasted untill942-a 
result of the 1934 gold price increase and the com
missioning of large, new dredges. Total U.S. dredge 
production peaked at 904,149 ounces in 1940, with 
the industry concentrated in California. 25 From its 
commercial inception in 1895 to the end of 1948, 
U.S. bucket-line dredge production of gold totaled 
almost 21 million ounces, of which more than 12.5 

million ounces were produced in California. Gold 
dredging ceased during World War II, but following 
the 1945 lifting of War Production Board Order L-
208 prohibiting gold mining in the United States 
during the war, many dredges resumed activity. In 
194 7 and 1948, thirty-five bucket-line dredges were 
operating in California, but the number rapidly di
minished because of inflationary cond itions amid 
the fixed price of gold .26 

Challenges Encountered h)• 
California Dredge Operators and Manufacturers 

Environmental Concerns 
In the 1880s severe regulation of hydraulic min

ing started in California, a result of damage caused 
by mining debris to rivers and lands downstream 
from the hydraulicking operations. In 1884, Judge 
Sawyer's landmark decision in the Ninth Federal 
Circuit Court in San Francisco prohibited the dis
charge of hydraulic mine tailings into tributaries of 
the Sacramento and San Joaquin rivers.27 Legislation 
was proposed at various times to prevent accumula
tion of debris from dredging as •..vel!, and to prohibit 
the dredging of land usable for agriculture.23 Only 
about 2,500 acres of arable land was claimed to be 
suitable also for dredging; nevertheless, because 
dredging debris is so visible, it is environmentally 
suspect even though, if contained, it is not necessar
ily polluting to river systems. For example, the cur
rent U.S. Geological Survey topographic map of the 
Brown's Valley, California quadrangle, clearly shows 
the landscape sculpted by the dredging operations at 
Hammonton; contour interval in the dredged area of 
this map is twenty-five feet. Figure 8 shows an aerial 
view of this area, with the operating dredge, as seen 
in the 1980s. 

Tmmport of Dredge Components 
In order to transport heavy, massive equipment 

from the several California dredge manufacturers to 
remote and distant sites, it was vital to sectionalize 
dredge components, especially in the days when 
mules were a principal mode of transportation. Even 
"small" dredges had heavy elements (see Figure 9). 
The follmving, extracted from a 1906 letter by 
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Figure 8 Portion of Yuba property with operating dredge. Yuba Natural Resources, Inc. , S:m Diego. Annual report, 1986, cover. 

D'Arcy Weathcrbc, describes a problem with 
which Risdon Iron Works and others had to 
contend.29 Weatherbe referred to the task of 
transporting Risdon dredge components from a 
point ncar A ccra on the Gold Coast (Ghana) to 
a site some sixty miles inland: "The native 
rnethod, of carrying the load on the head, was to 
be used, and, as a good porter will only take 
about 200 lb. in this manner, it will be readily 
understood that the parts had necessarily to be 
light. Of course, many pieces could be slung be
tween several natives. It is related that a case is 
on record of a gigantic native from. the Sahara 
carrying 400 lb. in this manner." The ladders, 
trammels, and buckets were sectionalizcd, and 
the riveting was done at the dredge site. Engine 
cylinders, weighing about 1,000 pounds each, 
were the heaviest single pieces. Circular parts 
were cased in wood and rolled along a newly 
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Figure 9 M:mganese Steel Lower Tumbler of Dredge. 
From Yulxl Dredges, ca.l916. 
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built road. However, as the road surface was grav
eled, the native carriers avoided the road and "took 
to the old trail, preferring it because the gravel hurt 
their bare feet." 

History was made in the early 1930s when Placer 
Development Limited of Canada air-freighted 
dredge components to its remote Bulolo dredge site 
in the interior of Papua New Guinea. Yuba equip
ment from California was shipped in sections by sea 
to Lae, New Guinea. Special planes were designed 
by the Junkers factory in Germany to fly the compo
nents to the mine site. After World War l, Germany 
was prohibited from building military planes, but it 
had developed the best type of cotmnercia l aircraft. 
Equipped with American Hornet engines, the planes 
had a pay-load capacity of 7,000 pounds which was 
tl1e critical load, as the dredge's upper tumbler-shaft 
weighed just that much. 10 To recognize this achieve
ment, Charles Arthur Banks, Managing Director of 
Bulolo Gold Dredging Limited, was awarded the 
Mining and Metallurgical Society of America's Gold 
Medal in 1938 for "The Application of Aerial 
Transportation to the Development of Remote Min
ing Operations." 11 

Technologiccd lmf)rovements and the End of an Era 

In time, dredges were built with larger buckets 
and with longer ladders and bucket-lines (see Figure 
10). The largest Yuba dredge was #20, built in 1939, 
equipped (as were some others) with a line of 132, 
18-cubic-foot buckets. 12 Annual capacity was 4.3 
million cubic yards of gravel. Its hull was 251-feet 
long, 80-feet wide, and 12-feet deep. Digging depth 
was 120 feet below water level, and the dredge was 
able to build a bank or tailings pile 50-feet high-a 
total of more than 1 70 feet from top of the bank to 
bottom of the excavation. Along with Yuba # 17 and 
# 19, #20 was equipped with hydraulic monitors to 
wash the high banks into the dredge pond. The 
trammel screens were nine feet in diameter and from 
30- to 50-feet long. These large dredges had a total 
crevv complement of twenty-two to twenty-five men 
for round-the-clock operation. 

Besides Yuba, many other dredging companies 
operated in Californi::~. Natomas was one of the 
longest in existence; it started dredging at Oroville 
ahour 1908 and by 1916 had a fleet of eleven dredges 
operating in the Folsom field's American River plac
ers in Sacramento County. At one time, Natomas 

Figure 10 Capita l Dredging Co., Dredge *4. Built hy Yub11, J 937. Equipped with 18 cubic foot buckets which dug 

m 82 feet below wmer level. From Yuba Placer MininJ( DredJ(CS, 1952. 
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was the largest owner of dredging land in California. 
The company had cxLensive shops in Natoma, 
nearby the rown of Folsom. By 1960, the Folsom 
field had but a single active dredge. In 1962, Nato
mas ceaseJ its California dredging operations, leav
ing Yuba as the state's last survivor. In 1959, Naw
mas's average yield from dredging was I 0.1 9¢. per cu
bic yard while the cost was 9. 56¢ per cubic yard. 11 In 
total, Naromas dredged about one billion yards of 
gravel. 

A lthough some bucket-line gold dredges contin
ued operating in Alaska and the Goodnews Bay 
platinum dredge operated there until the 1970s, 
Yuba's Ca liforn ia dredges, the last in the "lower 48," 
temporarily ceased operating in October, 1968-just 
when the price of gold was allowed to increase above 
$.15 per ounce. In 1979, ownership changes led to a 
new organization: a joint venture between a subsidi
ary of St. Joe Minerals Corporation and a new firm, 
Yuba Natural Resources. Dredging resumed on Yuba 
=21 in 1981, and this dredge remains in operation at 
Hammonton. Yuba #2 1 was originall y built by Yuba 
Manufacturing Company for Natoma-;'s operations 
in Sacramento County. This dredge twice under
went major modifications: first, when it was solJ to 
Yuba C<.msolidated Goldfields and moved to Yuba 
County; later, in 1980-8 1, when it was moved to the 
deep Yuba reserves by the joint venture. Its ladder 
was extended to enable digging to 140 feet below 
water level - one of the deepest digging dredges in 
the worlJ. 14 

Economic Comparison 

ToJay, heap-leaching is used for extrc~cting gold 
economically from orcs so low in grade rhat the val
ues cannot be seen even with a petrographic micro
scope. Such orcs have typical cutoff grades of about 
0.02 ounce per ton . At current gold prices of about 
$275 per ounce, the contained gold value is there
fore about $5 per ton of mined ore. By comparison, 
gold dredges for decades mined ore having values 
measured in cents per cubic yard. 15 After World 
War II, when operating costs had risen to 10- 15¢. 
per cubic yard, the ore had tO yield about 20¢ per 
cubic yard for a viable dredging operation. Simple 
calculation shows that (even at $35 per ounce) 
dred[ting th11s recovered gold Jnnfitabl)' at ore gmdes be
low 0.005 ounce J>er ton! Even at today's much higher 
gold price, this corresponds to only about $1.50 per 
cubic yard, (roughly $ 1 per ton, as a cubic yard of 
gravel weighs considerc~bly more than a ton.) Com
pare these dredging economics with those of today 
for heap- leaching "low grade" ores! 

Despite economies of scale provided by today's 
large Jigging equ ipmcm and haul trucks, the effi
ciency of dredges and their low bbor requirement 
still give them the undisputed economic advantage 
just memioncd. 16 17 Nevertheless, for environmental 
reasons, ir is unlikely, at least in Ca lifornia, thar we 
shall see a revival of gold dredging, regardless of the 
price of gold. 
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