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Paleomagnetic and rockmagnetic detections of sediment deformation caused by piston core sampling

— Report —

Paleomagnetic and rockmagnetic detections of sediment deformation caused by piston core sampling

Toshiya Kanamatsu' *

Marine sediments provide valuable information for a continuous geological record. Piston-type corers (conventional piston
corer, and Integrated Ocean Drilling Program piston corer such as Advanced Piston Core System) are commonly used to collect
sediments from the seafloor. The piston-type corer can recover a relatively longer sequence of sediment than that collected by
a gravity-type corer. It owes a negative pressure produced by piston-system which makes sediment entering easier into tubes.
However an inappropriate working of piston system will result in disturbing the texture and structure of sediment core. The
disturbance possibly makes alternations on basic parameters such as length and physical properties. Although the disturbance is

invisible sometimes, it can be detected by magnetic remanent directions and anisotropy of magnetic susceptibility.
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Fig. 1. Three possible states of sediment coring between sediment and
corer pipe during corer penetrations (Modified Fig. 3, Skinner
and MaCabe, 2003): (1)gravity-corer type coring, (2)perfect
state of piston-type coring: no piston acceleration, and (3)
imperfect state of piston-type coring: piston accelerates upward.
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A 0° in the core coordinate system B 0° in the core coordinate system

Equal Area Equal Area

Fig. 2. Kmin axis directions for APC cores. The lower hemisphere projection on Equal-area net in core coordinate system. A: ODP Hole 898A, magnetic
foliation of bowing core. B: ODP Hole 1150C (Kanamatsu & Matsuo, 2003).
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Fig. 4. Downward profile of paleomagnetic declination from IODP Expedition 315 Hole
2500 C0001B, data available from data available from Public J-CORES Data Center
(http://sio7.jamstec.go.jp/j-cores.data/ IODP Ex 315 C0001B, bulk magnetometer.

csv). Declinations show a linear trend (broken lines) with clockwise direction.

cm

Fig. 3. The variation in Kmax axis inclinations along
core IMAGES-MD95-2042 (Thouveny et
al., 2000). Vertical lineation (steep angle of
inclination) dominates in the top 10 m. On the
other hand horizontal lineation (shallow angle
of inclination) dominates below the 15 m.
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Kmin direction
Undisturbed sediment (10.99-11.54m) Flow-in sediment (11.54-11.70m)

On lower hemisphere On lower hemisphere

10.99m 11.54m 11.70m
up €

Fig. 5. Kmin axis distributions of undisturbed and disturbed (flowin) intervals in Core MR01-K02 PCO1. Magnetic planes perpendicular to Kmin axes are
also plotted on the lower hemispheres of stereo net. The bottom photograph shows soft x-ray images of the intervals.
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“Drilling
. b} Fig.6. Results of progressive alternating-field
Ove rp rl nt demagnetization displayed by vector end-point
diagram. Sample 315-C0002D-2H-2, 5-7 cm.
Demagnetization steps = 0, 5, 10, 15, 20, 25,
30,40, 50, and 60 mT. Data points = magnetization

vector for individual demagnetization steps
projected onto horizontal (solid circle) and vertical

(open circle) plane.
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