Seismische, Sequenz und Magnetostratigraphie




Seismische Stratigraphie: seismische Daten -> Informagtionen zur
Stratigraphie

Sequenz Stratigraphie: abrupte Anderungen der sedimentéren Fazies
oder markante Schichtflachen, die jeweils Umschwiinge in der
Sedimentationsdynamik innerhalb der verglichenen Sedimentabfolgen
widerspiegeln

Sequenze: Ablagerungszyklus, der von nichtmarinere Erosion
begrenzt wird

Magnetostratigraphie: Aufzeichnung des Verhaltens des
Erdmagnetfelds in Sedimenten. Daierung und Korrelation.



Magnetostratigraphy

Possibilities, pitfalls and applications
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% Magnetostratigraphy —
concepts, definitions, and applications
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Magnetostratigraphy

a dipole reversing at irregular times

NORMAL REVERSED



Liquid outer core

Convection time scale 300-500 yr

Geodynamo action: Secular variation,
excursions, reversals

Solid inner core
Diffusion time scale 3-5 kyr
Stabilises geodynamo process




GPTS: Geomagnetic Polarity Time Scale

Lavas & K/Ar dating
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Magnetostratigraphy
= part of integrated stratigraphy

Biostratigraphy: first-order chronology

- taxonomy, reworking, diachrony, ages
Magnetostratigraphy: globally synchonous barcode

- depends on good paleomagnetic signal & recording
Cyclostratigraphy: astronomical dating, fine-tuning
- astronomical solutions (> 20 Ma)

- interpretation of phase relations



Integrated stratigraphy

Biostratigraphy

- first-order chronology

Magnetostratigraphy
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Cyclostratigraphy WMWWWW}WWW
- fine-tuning & astronomical dating



Geomagnetic time scales

Geomagnetic behavior
Pulsations or short term fluctuations minutes
Daily magnetic variations hours
magnetic storms hours to days
Secular variation 10%-10% yr
Magnetic excursions 103-10% yr
Reversal transitions 103-10% yr
Subchrons 105- 108 yr
Chrons 106-107 yr
Superchrons 107 - 108 yr




Marine magnetic anomalies
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Marine magnetic anomalies
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Marine Deep
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Continental drift




Developing the
GPTS
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Paleomagnetism
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Accuracy of recording reversals
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Polarity zones (subchrons)
excursions (cryptochrons)

Geomagnetic Polarity
Time Scale
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Figure 5: Virtual Axial Dipole Moment (VADM) of the field for the past 800 kyr (Guyodo b

YValet, |"J"‘"‘I Lovy intensities are typically correlated vith the occurrence of reversal
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Magnetostratigraphic resolution

Table 1 Nomenclature for polarity intervals and excursions

Magneto-stratigraphic Geochronologic (time)

polarity zone equivalent Chronostratigraphic equivalent Duration (yr)

Polarity megazone Megachron Megachronozone 10°-10°

Polarity superzone Superchron Superchronozone 107-108

Polarity zone Chron Chronozone 10°-107

Polarity subzone Subchron Subchronozone 10°-10°

Potarity-microzome——————ticrochron MhicrochromozoTe =~

et ey e Lo L L
normat-sectiarvartation

PU"WHI‘UH GI)".J;.LA..-; O Oryp'tuchrm OZOoTTS Hreertarmrexastance

Nomenclature OK ...
but for practical (integrated) stratigraphy and
constraints on chronostratigraphy ?



Marine magnetic anomalies
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Biostratigraphy vs. Magnetostratigraphy

Problems: Problems:

e Taxonomy e Correlation

e Diachrony e Primary signal

e Reworking vs. overprint

o Ages o Ages



MAGNETOSTRATIGRAPHY
APTS OF THE FORTUNA BASIN
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Ages

GPTS not independent
of other dating
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Magnetostratigraphy: uses records of changes in polarity of the
geomagnetic field preserved in sedimentary sequences to correlate
between wells and to date the sediment.

(A) NORMAL (B) REVERSE

Geographic North {-._,} Geographic North

Magnetic North

Magnetic Morth I'



Curie point: the critical temperature of about 500° C - 600° C
(for magnetite) where iron-bearing minerals become magnetized in
alignment with the Earth’ s magnetic field. When cooled further, the
magnetite molecules with retain this orientation unless subsequently
heated past Curie point. This semipermanent alignment is referred
to as thermal remanent magnetism.

Detrital remanent magnetism: When the preferred orientation of
magnetic minerals in sedimentary rocks imparts bulk magnetic
properties to the rocks.

How?

During deposition of sediments, small magnetic mineral grains are
able to rotate in the loose unconsolidated sediment of the
depositional surface and thus align themselves mechanically with
Earth’ s magnetic field.
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Global magnetic reversal patterns from
Spreading ridges.

m.y. = millions of years

0-2 m.y.
2-5 m.y.
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Paleomagnetic correlations of cores from the Arctic, Pacific, Indian,

and Atlantic oceans. Cores have different lithologies and fossil
assemblages.
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