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Principles

* A layer of sediment that is characterized by a
combination of lithological/biological/
chemical properties, distinguishable from
other layers

.

:?E*E:S * Sediment layers found one above the other in
a core, without an hiatus, must have formed
in environments found one after the other, or
side by side.
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How?

What can be measured?
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(Backman et al., 2006)

When ?
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When ?

* Lithostratigraphy
. 14C

. 180

* Biostratigraphy
* Paleomagnetism
. 210Pb

Absolute
vs relative
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What ?
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Multi-sensor core logger
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What ?

|Proxies in Paleoceanography |

AMS C-14

Rates

¥

of (Paleo-)
- Oceanic circulation
- Sea-ice cover

- Climate of source area
- Organic carbon flux ﬁ Sediment echosounding
- (Paleo-) p ivil

1 cm3 (~ 1 g of sediment)

Calcareous microfossils
- 102-10° foraminifera

- 109 coccoliths

+ pteropodes, ostracods...

Siliceous microfossils
- 10° diatoms
+ radiolaria, silicoflagellates....

Organic walled microfossils

- 102-10° dinocysts

- 10'-10° pollen grains

+ spores of pteridophytes, tintinnids, chlorococcale algae,
organic linings of foraminifers, copepod eggs, etc.

Some proxies of climate and ocean changes
in high latitudes

Pollen from terrestrial vegetation
- Terrestrial climate

Pollen grains from
flowering plants

Organic-walled dinoflagellate cysts
- Sea-surface temperature and salinity, sea-ice cover

Spiniferites
ramosus

Planktonic foraminifers and their isotopic
composition (620 and §*3C)

- Temperature conditions in surface and sub-surface
Globigerina bulioides water masses
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Shell properties:
shape, size, weight
ultrastructure

Shell chemistry: stable
isotopes of calcite, trace
elements and their isotopes

Racemisation &
Radiocarbon

Increasing intensity of calcite dissolution

Resistant species
Fragmentation

() ~l] +)§

Organic linings/shells

Remte

3 Shell weight
dating P/B ratio
Grain size
Shell preservation: Species identification:
bottom water saturation transfer functions
index species
> Isotopes
N. pachyderma N. incompta .
left-coiled shells right-coiled shells ) ) i e
(sinistral) (dextral) Atom consist of: % €
« electron in orbit mterst stom nucecs
;; - define chemical state (ionization)

North ‘
* South|

Relative abundance. %

North |
- South|

(S AV 3 S
Al

H H pA 15 2 s H H 10 %

Annual Average Sea Surface Temperature, °C Annual Average Sea Surface Temperature, °C

Modern Atlantic coretop samples, MARGO datobase

- number/distribution

« nucleus (mass) is composed of two types of nucleons
(A)
- protons, Z (charged), defined the element (chemistry)
- neutrons, N (no charge) add stability and mass
A=Z+N

mass number

difference between 2 isotopes

atomic number
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A note on terminology

1H =1 p + On (more commun; 99.985%)

=1+ 1 (deutérium; 0.015%) + Traditionally isotope information presented
H=1p+2n (tritium, radioactf isotope) in & notation, referred to a generally

2C= 6 p + 6 n (morecommun; ~98.89%) accepted/available standard:

1BBC=6p+7n(stable isotope ~ 1.11%) { R 3\

14C = 6 p + 8 n (radioactif isotope) 6‘\' R,r =] l « 1,000 %o

160 =8 p +8n (~99.759%) N £

180 =8p+10n(~0.204%)

Composition isotopique — généralités/suite

Oxygen-18

* Water, Ice
5 180 = [(1%0/1%0, e — 1901160 ) 1801160 4 Ix10°

= %o

¢ Carbonates

¢ Silicates  Trace:

— Temperature
Carbonate Std= PDB (Pee Dee Belemnite, fossile)

— Ice volume
Std Water= SMOW (Standard Mean Ocean Water, from International
Atomic Energy Agency, Vienne, 20ml = 3000 HK$) . Why?

— Isotopic fractionation

16
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Isotopic fractionation

Isotopic Fractionation(g): describes processes that affect the
relative abundance of isotopes in a physical or chemical
process

Equilibrium isotope fractionation is the partial separation of
isotope between two or more substance in chemical
equilibrium (strongest at low temperatures)

Kinetic fractionation is an isotopic fractionation process that
separates stable isotopes from each other by their mass.

8 180 = [(180/1605 — 8O/150 )/ BO/160 1y X10°
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Ocean, 0%
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What ?
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What ?
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