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Summary

. TitleⅠ

On the use of magnetic properties for understanding

the spreading of oceanic lithosphere, Antarctic margin

. Research PurposeⅡ

Assembly and break-up of continents provide first-order constraint on the tectonic

evolution of Earth. In particular, Antarctica provides a unique opportunity on the evolution of

tectonic Earth as it recorded the least amount of latitudinal and longitudinal motions since

the Pangea break-up. It is therefore necessary to highlight magnetic properties of major

rock-forming minerals as an important tectonic indicator on the development and decay of

mid-ocean ridge system.

. ExperimentsⅢ

One-inch cube specimens were retrieved from the sedimentary cores. All the

samples were alternating-field (AF) demagnetized in 12 steps to 90 mT using a Molspin AF

demagnetizer. Hysteresis loops were measured from twenty-four chips of mid-ocean ridge

basalts (MORBs) on an alternating gradient force magnetometer. Values of saturation

magnetization (Ms), saturation remanence (Mr), and coercive force (Bc) were determined from

hysteresis loops. Hysteresis parameters were determined after appropriate paramagnetic

slope-correction. Optimum demagnetization step to calculate a mean remanence direction was

defined as that producing the minimum dispersion in direction. Sample storage,

demagnetization, and spinner magnetometer measurements were performed in a magnetically

shielded space with a nominal ambient field of < 200 nT.
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. ResultsⅣ

We used two sedimentary cores in this study. The first core (RC15-GC44) is 596

cm long, retrieved from 70.8325S and 174.7324E at water depth of 2392 m. The other

core (RC15-GC46) core is 666 cm long, retrieved from 70.6019S and 172.8930E at water

depth of 2434 m. A suite of magnetic testing was carried out including demagnetization

experiments, magnetic hysteresis observation, thermomagnetic analysis, scanning electron

microscopy, and electron probe micro analysis. Remanent magnetization was carried by

two different magnetic phases.

. ApplicationⅤ

Systematic rock magnetic investigation on crustal material from high/intermediate

latitudes is nearly unprecedented. Hence, it is highly optimistic that the present study

provides valuable information on the evolution of lithosphere at high/intermediate latitudes. In

particular, it is worthy of note that sediments near the Antarctic margin contain

titanomagnetite crystals of varying size and composition as remanent magnetization carriers.
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(e.g., Fuller, 1974).
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3-2.
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3-3.
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○

magnetic susceptibility
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magnetic susceptibility
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○

Demagnetization

RC15-GC44-038A

(Large magnetic susceptibility, k=30)

NRM: Natural remanent magnetization (raw data)

NRM*: Natural remanent magnetization (extrapolated)
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○

Demagnetization

RC15-GC44-042A

(Medium magnetic susceptibility, k=15)

NRM: Natural remanent magnetization (raw data)

NRM*: Natural remanent magnetization (extrapolated)
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○

Demagnetization

RC15-GC44-100A

(Medium magnetic susceptibility, k=15)

NRM: Natural remanent magnetization (raw data)

NRM*: Natural remanent magnetization (extrapolated)
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○

Demagnetization

RC15-GC44-044A

(Small magnetic susceptibility, k=1)

NRM: Natural remanent magnetization (raw data)

NRM*: Natural remanent magnetization (extrapolated)
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k: Magnetic susceptibility
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