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Geologic materials such as rocks and sediment acquire rema-
nent magnetization under the influence of Earth’s magnetic field
when they form. They are taken with their orientation infor-
mation and measured by rock magnetometers. From the pri-
mary component of the magnetization, the paleointensity of the
field can be estimated; instantaneous absolute paleointensity
(API) and continuous relative paleointensity (RPI) are respec-
tively estimated from thermoremanent magnetization and post-
depositional remanent magnetization. APIs are deduced to be
generally smaller than the present value between —50,000 CE
(common era) and -10,000 CE and then become larger after
—10,000 CE. Although much of the analytical data should be
treated with caution, before 50 thousand years ago, it is sug-
gested that APIs generally varied with an average value as the
present value back to 150 million years ago and with an upper
limit as the present value before 150 million years ago. RPIs
have been reported back to about 2—3 million years ago in de-
tail. Consistent patterns of repeated fluctuations are deduced
from marine sediment around the globe, with the largest value
reaching about 10 times larger than the smallest. The minima
of the RPIs are thought to be accompanied with geomagnetic re-
versals and excursions.

Key words: Earth’s magnetic field, geologic material, rock mag-
netometer, thermoremanent magnetization, post-depositional
remanent magnetization, absolute paleointensity, relative pale-
ointensity, geomagnetic reversal, geomagnetic excursion
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Fig.1 Schematic illustration of geomagnetic elements.
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Fig. 2 Concept of geomagnetic polarities, reversal, and excur-
sion.

T2 [WHERSS PERETH L. 20 WRLWEEIS, 2
O THREEMBIE ST HE L T\ 72 R A3 3 - 7= BEME: % 7R
B B EHOEENT T 2 A9 RHAY LGSR,
85 ROk % 3k AT 1960 AR LLRE 12 B0 B AT R 23
BL, ZTNFETITBEL 148 7000 J54E B o H i S o
WHE R S > TETWBD, MRAMmNE & filEo
W&% Fig. 2 1R, AHEO ) HF 8400 JF4ERI 2 5
1 1% 2600 J54EHT F TOMM Z B €, JBREREHEE I
WEABALE S 2 TH 5 TIERARY | & ek
JEIZ R R AL AT B T 2 W CH 5 [l | & &t
Y2 L, K20WBN 2B L-HZZERELW L
R, WA BANGE Z 5 T AEDORMBARWIZEh T
W5,

[ ERRG ] ORFZ81E, MU S o i s o 1R
WCHESTICLHEICERL W5, BTy, &<
2 MR AU B (7 MRS SR ) ORI EE S 2 R A
g 5.

2. EOVHERBRYHECERT D7EEIL

WE 0% OB ARMERW IS EL IR
5. RFEWLRWEVESEE, 7 ) B %2 R T k8L (FesOy)
RF 5 L (Fes_(Tiy04) THBHE. TNH ORI
X, AARHEBWIIEK S N5 BICHERFES OB T T
PR T 5. TRREARICIS U TR % 5 R b
T BN, RFENL D OITEIEABAL (thermorema-
nent magnetization; TRM) & HER5 #2582 141 (post depo-
sitional remanent magnetization; pDRM) %% 5.

TRM i, 72& 213, EEIKBICH 5~ 7~ 28R ISl
BIWH L TR L, BESEmWA T % & 0Es CRILEH)
IR EN ARSI NG, BEORBIREL, WF, #
BRILOF 1) —IRETH L4 580C L D . Fa—
ED L OER» S ERE CREIWHT S LT, @k
SR T DI R ORBRIERNIEE L CHIR T 5. HgX
TR F D RIT DOV T O TRM #4538 FE X Néel 12X - T
HOEPTENTWSY, 728 213, 30x30x40nm D ik
O HREIX SR D3, AR 134 500TC T 10°¢

R, # 300C T 102 B, %R T 102 B (3% 10° fi&
EYBREUEERRBELONL0. 20k LT 2E0E
B END LA, SRS F 2 — T THHDE
ATEBBECHIEWALAIEE L, Z 0L )T YR o 2k
WO HM R . MBS AL TS, BRI 23
WeDIZHERALD b Bk L TS 578, 5 300C
LD HAIRIC A 2 EEFR 2 L CWRT 572012, B
FALOF L THEE (7ay F 2] SRTELARL
b, DFY, [Ty FrFiE] THLHH300C FTE
A A TZRE D WERREY O TG A%, #alZ TRM & LTt
BEINBHI LD, WHICE T AHMIIBBLREHRE
ETHY, THBREWY] 2RSS OFRIRLEEINL. &
BOEBBICHMBAREE 2 2 T niiaid, BT
W20, HERASHEAE L7249 46 fEAEAT F Tl 5 HhBkEG O HE
ENWEEIC R 5. %B, W - BRI - 2% ko N
PR L 7o B W b M 25 E A S U TRM % 1%
LTWAZEDRILLABLNT WS,

pDRM (&, 7-& Z20E, WEMESEW % & &kl 1B 25 %
BIEICHERR L, TORIIEER 2 EOBEZ R THRM & L
THERENLIBICHES SRS, ZAS 0BT EHRIUT
TRI 5720, W FBCEE#EE D > Tnb. M
TR O H BRI D J7 AT A AR R 2 W R MR T BE AT § %
2 LT, BERMRERMBALARET 5. EBRENICBITS
PR IR 12 R FEPE O MR O 50 D0 ST X
Y, pDRM O J5 [\ HERT W IR Ry o0 b BR300 J5 i & P4 T
Wbk, EFEREOBEIIE cm~15cm FEEICKE S
LR EFRDIoTVE, DF Y, HERLMETH ecm~
15cm BEOHMMITER SN D L, Z OO WERRY
DI O3 & FA7 745 % &2 pDRM 28 [FE (70 v
Fronl snsZ ik b, 72k Z21E, 1000 4E12 3em
DOHEREAHEZ 5 X ) HBRETIX, 15cm OHERICLE 2
5000 4EMIZ D2 B3 & 4 5. HERRW X R L TR &
ND720, FHRIEEN DAY [N 2 BRGSO
DEERE N D MW ETH D, W WS 2 kT
IZiE, BELosRamRasSumilz Stk nEfsh T
TR (BRI R & oug i A 55U X 0 i
WS NCT &N URBGEIR), WM R B3 5
PR ORNBEA IR Z Ok (PRI 7 &05d
5. MR SR 0 MBS X RE SRR -2 4 L, MhERREY %
JEA L kBN 2 BN O AL 1970 EA S S
T2, 20X HMlE 2 RE L 3 2888175, i
&4 » pDRM % #H ) HE LG IEY TH 2 2 L AL R
MENDEIICR->TETVRL,

3. FABIORENEZBRED D

RABBALD T 2 HI & T 28013, BB 2 600%
RO 158 ] ozl L TREZRIL, 35612
WBEFHIEAE TR 2 IR E K& S ORA IZBIE S 5 LD

256 Copyright © 2020 by The Magnetics Society of Japan



Fig. 3 Photos showing sample collection methods. (a) tripod
compass; (b) hand sampling from outcrop; (c¢) plaster method;
(d) drill sampling from outcrop; (e) orientator; (f) rock specimen;
(g) cube sampling from sediment core; (h) cube specimen.
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Fig. 4 Photos showing paleomagnetic analytical instruments.
(a) spinner magnetometer; (b) pass-through SQUID rock magne-
tometer; (c) thermal demagnetizer; (d) alternating field demag-
netizer.
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Fig.5 VADM variation deduced from API database?® between
CE -50,000 and 2,000.
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1 stacked RPI curve from 24 sedimentary records
4 (modified from Channell et al., 2018)

Relative Paleointensity
n

0
-510*

T e
-310* -210*

Age [CE]

e
-410*

Fig.7 RPIlvariation deduced from sedimentary records for last
45,000 years.3?
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Fig.8 VADM variation deduced from API database®” for last
4,600 million years.
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Fig.9 RPIvariation deduced from sedimentary records for last
two million years. 4>
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Fig.10 RPI variation deduced from sedimentary record for pe-
riod between ~35 and ~40 million years ago®®.
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