6. Sedimentation rates
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6. Sedimentation and growth rates
BGR Pressemitteilung 17.7.2006:
Deutschland steckt Claim im Pazifik ab
,Manganknollen sollen Buntmetallversorgung der Zukunft sichern®

Lage der beiden deutschen Lizenzgebiete im Pazifik
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6. Sedimentation and growth rates

Manganese nodules
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7. Water dating — Tritium

Tritium forms in the atmosphere by the interaction of 1N with

cosmic-ray neutrons:
14N + 1n 9 12C + 3H

Tritium rapidly combines with oxygen, forming water (HTO).

Then it mixes with all other water
Tritium decays to Helium-3; T,, = 12.3 years

Low activity ~1 part in 1018 (varies by region)

Reported in units of
tritium units (TU):

1 TU =1 atom of tritium
per 1018 atoms of
hydrogen

Used to trace water sources; age of ,recent” materials

Sources directly fed by rainwater will contain the same tritium

levels as rainwater

Trapped aquifers will have no tritium

Slow travelling aquifers will have a reduced amount




/. Water dating — Tritium

3He lost to

Trltlum /3He age atmosphere

by degassing

The tritium/3He age is an apparent N K‘T‘—\-AN
age

Tritium ——> Helinm-3

Advantage: It is independent of
the initial trittum concentration of _
the water sample.

Potential problem: tritium/°He age
Is affected by mixing and
dispersion

Tritinm - - >Helinm-3

3He accumulates
after parcel is
removed

from surface



/. Water dating — Tritium

Bomb Tritium

Most of the tritium in the world today was produced by atmospheric testing
of nuclear devices that began in 1952 and reached a maximum in

1963/1964.
The bulk of this tritium was released in the northern hemisphere, and

entered the oceans.
bomb
spike
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7. Ground water dating — Tritium

- 40':' _| LI
Assumptions: -
(1) tritium of water was in equilibrium with 330 F
atmospheric levels 300 b
(2) decrease in tritium levels is only due 5 -
to radioactive decay E 0F
L B
T zo0 |
:J'r: C
3H,0 w150 |
T -
o2 B
100 =
50 |
Possible to determine how long
it has taken for ground-water to 0 B = '
0 5 10 15 20 23 0

flow through the aquifer from the
recharge zone to the area of
interest

Distance from Danube (km)

Location of the mid-1960s bomb
peak provides information on the
flow velocity

3H === 3HE

3H/*He age is defined as the time elapsed since
the water was isolated from the atmosphere



7. Ground water dating — 3°Cl

Great Artesian Basin (Eastern Australia)
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7. Ground water dating — 3°Cl

Great Artesian Basin (Eastern Australia)

a) 36Cl ground water dating (ages in 102 years)
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8. Sea water dating — 14C

Great Ocean Conveyor

Great ocean conveyor belt

r H
Saurce: Bropckes, 199, in Climate charga 1995, Impacs, adaplations and miligatian of chmata change: seenific-technical anabrses, camrbution of warking group 2 to tha secend assessmind roper afthe

irbargovemmental parsl on dimate changs, UNEF and 'Wii0, Gamberidge press univeraity, 1996,



8. Sea water dating — 14C

Great Ocean Conveyor

Great Ocean ConveyorBelt:

The major
source of this
bottom water
is in the North
Atlantic

14cq, Carbon dioxide in the
atmosphere reacts with
carbonate ions in sea water
to form bicarbonate:

CO, + CO,% + H,0 - 2HCO*

sinking deep

At high latitudes
surface sea
water becomes
denser as it

14 o, 14y




9. Crustal recycling processes — 10Be

10Be formed in the

atmosphere
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Incorporation of cosmogenic °Be e
In island arcs?
volcano

Accreted prism

Subducted material
underplated

ediments

Subducted material

melted, underplated
and intruded as

\ magma?

Material returned
to mantle



9. Crustal recycling processes — 10Be

Volcano
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9. Crustal recycling processes — 10Be
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10. Age of landscapes
Tropical inselbergs

Pedra Pintada (Angemalter Stein), NE Brasilien “Erosion so slow
that they may be
direct descendents
of Cenozoic and
perhaps Mesozoic
form” (C.R. Twidale)




10. Age of landscapes

Arid environments

Inselbergs in the central Namib desert: Atacama desert, Chile:
mean denudation rate of the order of 5 m/m.y. ~2 m/m.y. to <0.2 m/m.y.
(Cockburn et al., 1999) (Caffee, 2005)




