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Relative paleointensity recorded in the core of northwestern Philippine Sea

for the last 125 ka and its influencing factors
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Abstract  Relative paleointensity from sediments provides constraints for geomagnetic field
modeling and also the age information of the deposit. The relative paleointensity in a core of the
northwestern Philippine Sea was reported and its possible influencing factors including rock

magnetic and sedimentological property are examined. Except for the rotation of declination in the
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brown clay at lower part of the core, both directions of anisotropy of magnetic susceptibility and
of geomagnetic field indicate original sedimentary nature. The magnetically uniform sediment
conforms to the requirement for relative paleointensity study and the correlation of relative
paleointensity proxies NRM/ARM and NRM/x with PISO1500 and SINT800 produce depth-age
tie points. The sparse oxygen isotopes on paleointensity chronology in this core agree with global
stack LR04, confirming the correlation of paleointensity. NRM/x is usually lower than NRM/
ARM, and the latter has no correlation with ARM and ARM/k and also no astronomical period,
but the former is correlated with ARM/k and k and a period of 13~ 12 ka by spectrum and
coherence analysis. Therefore NRM/ARM is regarded to shun off imprint of climate. Further
investigations between the intensity difference and its affecting elements find that difference
between NRM/ARM and NRM/k covaries with super-paramagnetic content and magnetic size
variation, and the latter contributing 90% of the difference. Other elements like carbonate

percentage and mineralogy change are not responsible for the difference. How to adjust the effect

of magnetic size on paleointensity estimation is the focus of further work.
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Locations of core 37 and other cores in Philippine Sea (contour data from etopSew)

Water depth interval is 1000 m. 2000~3000 m is filled with gray to show relative highs: Amanmi Plateau, Daito Ridge, Oki-Daito Ridge,
Kyushu-Palau Ridge. 296 is DSDP core, ¢4, 14, 19, 20 from Sawada & Handa (1998)[1). The gray band passing East China Sea and

south Kyushu is Kuroshio path.
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Fig. 2 Direction and amplitude of natural remanence during alternate field demagnetization in core 37

(a) Variation of remanence during 10~60 mT AFD; (b) Median demagnetization field (MDF); (c¢) Inclination and error, dot line is the

result from principal component analysis; (d) Relative declination, dash line is the average declination of upper part (60°) and its antipodal

position. Gray zone is red clay.
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Fig. 3 Direction of anisotropy of magnetic susceptibility and correlation among other AMS parameters

(a) Principal axes of AMS of 0~ 170 ecm. (b) Principal axes of AMS of 180 ~ 320 cm. Long-intermediate-short axes are indicated by

square, triangle and circle. Direction is not adjusted.

(c) Linear relationship between linearity and corrected AMS degree. (d) Linear

relationship between foliation and corrected AMS degree. (e) Relationship of linearity and foliation to indicate grain alignment. Prolate and

oblate coexist. Sample of red clay is at the lower right. (f) Short axis distribution (uncorrected). (g) Long axis distribution (uncorrected).
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Fig. 4 Rock magnetic and AFD properties of core 37

(a) Magnetic susceptibility-temperature curve. Thick/thin is heating/cooling process. (b) Magnetization-temperature/field curve (inlet

figure shows the loop is not closed at 0.3 T). (c¢) Distribution of remanence ratio and coercivity ratio. Solid/open triangles are results of

1.5 T/0.5 T highest field, curve 1—3 is SD+ MD models, curve 3 is according to Parry (1980)[} with elongate SD and 15 pm MD.

Right figure is enlarged zone in the left figure. Triangles with circle are glacial samples. Percentage is the MD content. The depth of

sample is number multiply 10 (em).
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Fig. 5

Relative paleointensity and correlation with standard curves of paleointensity and

oxygen isotope on paleointensity chronology in core 37

(a) Two proxies of relative paleointensity in core 37. Dot line is ARM normalized result, blank line is magnetic susceptibility normalized

result. (b) PISO1500 global synthetic curve [26J, (¢) SINT800 global curve, upper 40 ka is adjusted to absolute values of volcanics (271,

(d) The sparse oxygen isotope in core 37 on paleointensity age and comparison with oxygen isotope stack LR04[%8], The gray zone is the

red clay layer.
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Fig. 6 Relative paleointensity in core 37 and comparison with paleointensity records
in the northwest Pacific and its marginal seas
(a) NRM/ARM #1 NRM/k in core 37. (b) Relative paleointensity in Okhotsk sea core OS3-1 (Slope a* of NRM and ARM
demagnetization in the same field intervals). (¢) Stack of paleointensity of ten cores in northwest Pacific, NOPAPIS-250[29, age model is
according to oxygen isotope in core NGC102 and transferred by rock magnetic parameters to other cores. (d) Relative paleointensity in two
cores in South China Seal?). Age model is according to paleointensity, AMS!C dating and magnetic susceptibility correlation. (e) Stack of
three cores on Ontong-Java Plateaut®"’, age is according to oxygen isotope with comparison with Imbrie (1984)32). (f) Global stack of last
1500 ka PISO1500L%6], age model is according to oxygen isotope, including nine cores in North Atlantic, two core in west Pacific, and one

core in Indian Ocean. (g) Global stack of last 800 ka SINT800.
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Fig. 7 Power spectrum and coherence of paleointensity with normalizers and magnetic grain size in core 37
(a) Power spectrum and coherence of NRM/ARM with normalizer ARM. (b) Power spectrum and coherence of NRM/«x with normalizer
k. Left coordinate is paleointensity power, right coordinate is power of rock magnetic proxies. (c) Power spectrum and coherence between

NRM/ARM and ARM/k. (d) Power spectrum and coherence between NRM/x and ARM/x (dash line is the 95 % confidence level).
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Fig. 8 Magnetic fabric and oxygen isotope on paleointensity assisted chronology in core 37
(a) Volume susceptibility (open circle is from U-channel, solid is from Kappabridge. (b) Linearity (L). (c¢) Foliation (F). (d) Inclination
of long axis, gray zone is inclination larger than 25°. (e) Inclination of short axis, gray zone is inclination smaller than 65°. (f) Oxygen

isotope of core 37 (shadow is MIS2 and MIS4).
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Fig. 9 Rock magnetic and sedimentological variations in core 37
(a) Ratio of liquid nitrogen and room temperature susceptibility. (b) Remanence loss within 100 s (solid) and paramagnetic content
calculated from slope of high field. (c¢) Difference of NRM/ARM and NRM/k, gray zone is larger than 0. 2. (d) Carbonate content. (e)
Volume susceptibility (solid circle) , carbonate free susceptibility (open circle) and mass susceptibility (triangle). (f) ARM. (g) Median
demagnetization field. (h) Magnetic grain size ARM/x (dot line) and bulk sample grain size (line). (i) Sand content. Gray zone is MIS2
(12~24 ka) , MIS4(60~69 ka).
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