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Placers Outline

Placer Deposit Types

Environments of Placer Mineral Occurrence
Exploration Methods in Shallow Waters
Sand & Gravel, Mineral Aggregates

— Sources and Uses of Major US Nonmetallic Construction Raw Materials
— Projected US Sand & Gravel Demand
— Sources & Fates of Offshore Sand & Gravel Deposits

Exploitation (Mining) Methods

— Dislodgement Needs for Mining Marine Minerals

— Depth of Marine Minerals & Equipment Capability

Marine Diamond Exploration & Mining Areas of Southern
Africa






MERWEDE

Dredging technology has been expanding its horizons since
the discovery of the treasures of the deep sea. Deep Sea
Dredging or Mining is a greenfield activity since no proven
technology is available for deep sea activities. A serious
transition is needed in order to develop new excavation

technigues and vertical transport systems for deep sea

activities. The main challenges are the hyperbaric
conditions, the slurry transport, the remote control and
maintenance aspects.
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Table 1. Examples of placers, aggregates and other mincrals.

Commodity

Non-metallic
Silica
L ime

Sand and gravel

Topaz
Spinel
Corundum

Heavy mineral sands

Beryllium
Titanium
Titanium
Chromium
Zirconium
Manganese
Manganese
Iron
Thorium
Nb, Ta
Rare-Earths
Tin
Mercury

Precious and rare

Diamond
Copper
Silver
Gold
Platinum

Ore mincral

quartz sand

shells and shell sands
various

lopaz

spinel

corundum

beryl
rutile

" ilmenite

chromite

zircon

hausmannite

braunite

magnetite

monazite

columbite. tantalite
group of 15 REE oxides
cassiterite

cinnabar

diamond

native metal
native metal
nalive metal
native metal

34-36
3.5-4:0
39-4-1

2:75-2-8
4-18-4-25
4.7

46

4-68
4-72-4-84
4-72-4-83
518
50-53
5-2-79

6:8-71
810

33

89
10-5
15-19-3
14-19




2. PLACERS AND AGGREGATES

Present sea level
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Earth’'s Euture Resources: TThe Sea

= complex heavy minerals ® precious metal placers a tin placers e diamonds = sand and gravel ® calcareous shells A barite
(Zr, Ti, Fe)

phosphorites

Known global coastal distributions of phosphorites (P), heavy minerals, & various

native metal & diamond' placers (from US Minerals Management Service, 1990).




Low tide High tide

mark mark SCUBA/NITTROX Diving
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Construction use

1959

Gravel

Crushed
stone

Sand

Crushed
stone

Building

Paving

Fin®

Railroad ballast

Other

Concrete aggregates
Bituminous aggregates
Macadam aggregates
Road-base aggregates

Surface treatment
aggregates

Other
Total construction
Cement manufacture

Percentage of total
production used
in construction

Total production

114
313
¥
5

7

188
131
49
1
10




DOMESTIC PRODUCTION
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River terraces
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Open-Pit Iron Ore Mining,
Brazil













OQutline of
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Project Development: From customers expectations to realization.
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Offshore diamond license area
(exploration and mining)

Onshore, producing diamond mines

Present sites of large-scale
mechanized marine diamond mining

Marine sources

Thousands of Carats
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Base surge deposits
/, Original surface

Erosional surface

REVOLVER CREEK FM

LAMBOO COMPLEX

Feeder dike




Orange River 200 km north
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Drill System

Bauer Subsea Sampling Tool
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Original De Beers Marine "crawler"”

Subsea Diamond Miner "SDM 50"







