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Abstract

Marine sediments contain considerable amounts and different types of magnetic mineral particles. Magnetic minerals in sed-
iments may be statistically aligned to the direction of the ambient geomagnetic field so that sediments potentially preserve
geomagnetic intensity records in the past. However, different types of magnetic minerals should preserve the remanent mag-
netization in different manners. And the compositional variation of magnetic mineral assemblages in marine sediments may
hinder us from extracting reliable geomagnetic paleointensity records. We studied a sediment core taken from the Ontong-Java
plateau, from which relative paleointensity (RPI) variations were estimated. The magnetic mineral assemblages of the sediment
core are principally a two-component mixture of terrigenous and biogenic magnetite. So it provides an opportunity to assess
the influence that compositional variations in marine sediments could bring to RPI estimations and thus to distinguish different
contributions of the biogenic and terrigenous components to RPI recording in marine sediments. RPI obtained by normalizing
natural remanent magnetization (NRM) with anhysteretic remanent magnetization (ARM) shows downcore decreases, and it
has an inverse correlation with the ratio of ARM susceptibility (karn) to saturation isothermal remanent magnetization (SIRM)
(karm/SIRM). This indicates that the RPI signal becomes apparently weaker with increasing proportion of biogenic magnetite.
Moreover, NRM-ARM demagnetization diagrams show concave-down curvature, which indicates that the coercivity distribu-
tions of NRM and ARM are different. If we assume that the magnetization of the higher coercivity interval is mainly carried
by biogenic magnetite while that of the lower coercivity interval is mainly carried by the terrigenous component, RPI recording
efficiency of the biogenic component may be lower than that of the terrigenous component. The validity of this assumption
was investigated by first-order reversal curve (FORC) measurements, transmission electron microscope (TEM) observations,
low-temperature measurements, and extraction of silicate-hosted magnetic inclusion from the sediments, and the results proved
that NRM of the higher coercivity interval is carried mainly by biogenic magnetite. But our conclusion contradicts with some
previous studies using a similar method, which suggested higher RPI recording efficiency of the biogenic magnetic component
than the terrigenous component [Ouyang et al., 2014; Chen et al., 2017]. Different concentrations of silicate-hosted magnetic
inclusions due to different sedimentary environments might be a possible reason for the contradiction. The contribution of
silicate-hosted magnetic inclusions to the magnetization is minor in our sediments (less than “7% of SIRM). This contradic-
tion remains to be studied further. Keywords: geomagnetic paleointensity, silicate-hosted magnetic mineral inclusion, biogenic

magnetite, Ontong-Java plateau
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1. Introduction 1
The basic idea of relative paleointensity (RPI) estimation.
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1. Introduction 2

Biogenic and terrigenous magnetic components are considered as
the two major components.

Biogenic Terrigenous

Better recorder of Conventional Another candidate for
NRM? NRM recorder.  preserving stable NRM?



1. Introduction 3

A correlation between ARM/IRM and k| indicates a lithological
contamination.
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1. Introduction

Purpose of this study.

O Try to distinguish and assess different contributions of biogenic
and terrigenous magnetic components to recording.

O Give a better understanding on how compositional variations in
marine sediments can influence the reliability of estimations.



2. Study materials 5

Core MR1402-PC4 was taken from the Ontong-Java Plateau in the
western equatorial Pacific.

The water depth (2447 m) is above the CCD.
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3. Results and interpretations
Different results in demagnetization diagrams and

for NRM/ARM and
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3. Results and interpretations

kmia/SIRM has a rough inverse correlation with NRM/ARM.
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3. Results and interpretations

8

Best fitting slopes on demagnetization diagrams were recalculated

for two AF demagnetization intervals.
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3. Results and interpretations S

Relative proportions of biogenic to terrigenous components at
different coercivity intervals were estimated from FORC diagrams.

: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII % IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1Q-25 mT 35:60 m : =
EHEL T T T C - .
oo A i~~~ N s Central ridge
- A
. i .}é-"' | - HI Background
Terrigenous L | 1 i 2 o :
: . v ] ! s Biogenic / Terrigenous :
Blogenlc 0.00}»—-{7 560 = g ) / g E
" b : ~ proportion
agnetostatic Lo 1 i 0 o 0 .
: & D RN N : 8, (mn) u';;-m-ﬁ;(;; in 35-60 mT intervals
InteraCtlon ';'; -0.05"'-:-‘4'-:--—-:'-----‘— ':'-5'-'-'-&‘1'-'-5'-'-'-'-'-'-'-5'-'-'-5'-'-'--5'-'-'-5'-'-'-5'-'-'-5'-'-'-5'-'-'-5'-'-'-5'-'-'-5'-'-'-5':
d|str|but|0n . ! -0 = 0 .
B
P i - -100 :g o Central ridge
010 1 11 1 =1 S 1m0
e g Background
[ I E20 M tostati . 2 . . ) :
R agnetostatic Coercivity  : ©-| Biogenic / Terrigenous -
IR | interaction distribution : o proportion :
¥ e distribution :

.04 0.06 0.08 0.10
»

B, ) in 10-25 mT intervals

Coercivity distribution >_



3. Results and interpretations 10

FORC diagrams indicate that the magnetization of the high-
coercivity interval is carried more by biogenic magnetite.
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3. Results and interpretations 11

Possibility that silicate-hosted magnetic inclusions contribute to
as a major component is excluded.

« Silicate-hosted magnetic inclusions (quartz and feldspar) were extracted by
chemical procedures.
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4. Discussion 12

ARM normalization is not appropriate for =P estimation in
sediments with changing amount of biogenic magnetite.

NRM/ARM

(a) (b) (c)
4.85 mbsf, 400 ka 7.00 mbsf, 573 ka 9.40 mbsf, 769 ka 015
o O . . , . . . .
1.0 1.0 . 1.0 . Q H —10-25 mT
10 mT o Low coercivity - sl
é Slope = 0.09973 é Slope = 0.07460 é Slope = 0.05751 2 . .
= R'= 09028 = R'= 09022 z K= 00881 S 01y Terrlgenous-domlnant-
Z05 Z05 Z05 o
. . 235 mT, : : < |
z g 25 mTe / < | | | _
. 060/6‘1{5"’"*:3333’ oo = ‘ ' -%
0.0 b 0.0
0.0 0.5 1.0 0.0 0.5 1.0 0.0 0.5 1.0 H T 1
8i ®  ARMIARM,,, ARMARM, _ ARMIARM, _ z High coercivity Biogenic‘domina
logenic 001 — . ) ) . , . . . .
\ 1.8 ——10-25 mT
S | 0.008 ] ——35-60 mT
e |14 0.006 ] [
)
A K
S 0.004 ] ]
o 1
<< . 0.002 |/} [
70.6 0
. 160 200 500 400 P00 600 700 Ly SO0 100 200 300 400 500 600 700 800 900
Terrigenous Age (ka)



4. Discussion 13

Different concentrations of silicate-hosted magnetic inclusions
might cause our results to be opposite to previous studies.

The W€SI."€/‘/7 equator/a/ PaC/f/c (this study) The eastern equatorial Pacific/Chen et al., 2017]

o
=
(8]
o
[N
S

’1025mT
[ 35-60mT

o. Led nagnetic parti Ies

M
| |ogen|c magne tité do |n;§te\]g\/\

300 400 500 600 7 800 2 8 10 12

Age (ka) (*0.5) Depth( )
I\/Iagnetic inclusions dominated?

|—10 20mT|
—50 80mT

o
=

o
o
a

(NRM/ARM)sIope

o

RPT recording efficiency:

Unprotected magnetic particles > Biogenic magnetite > Magnetic inclusions

B Sediment cores were from different sedimentary environments.




5. Conclusions 14

* Biogenic magnetite contribute less to the signal compared to
the terrigenous magnetic minerals. This contradicts previous studies.

« Different magnetic-mineral components have different recording
efficiencies.

« Different silicate-hosted magnetic inclusion concentrations in
different sedimentary environments is likely to be responsible for
the observed differences among studies.



