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Field-dependence of magnetic susceptibility for subaerial basalts
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Magnetic mineralogy of subaerial basalts are usually variable from sample to sample even in a single outcrop depending o
oxidation state and microstructure of Fe-Ti oxides contained in the basalts. Retrieving paleointensity from subaerial basalts he
been attempted for past several decades, and magnetic mineralogy is of prime importance for interpreting paleointensity expe
iments. Curie point (Tc) of bulk basalt specimen can tell us the composition of contained Fe-Ti oxides, but often we encountel
multiple Tc from a single specimen.

Field-dependence of magnetic susceptibility has been known to be related to Ti-content of Fe-Ti oxides. Almost no field
dependence is observed for Ti-free magnetite, whereas high-Ti titanomagnetite (e.g., ulvospinel content x = 0.6) exhibits sever
tens of percents field dependence for one order of field magnitude. Previous studies on drill cores of basalts showed a strong c«
relation of Tc and field-dependence of susceptibility. In this study we measured the field-dependence of magnetic susceptibilit
using a ZH susceptibility meter that can vary the field amplitude stepwise at 10, 20, 40, 80, 160 and 320 A/m (c.f., 80 A/m is
almost equivalent to 0.1 mT).

For about four hundreds of subaerial basalt specimens from Izu-Oshima and Miyakejima islands, we observed linear deper
dence of susceptibility against field amplitude. This means the Rayleigh law still holds for the field amplitude range, and we can
calculate initial susceptibility Xi and Rayleigh coefficient b. Here we will give the field-dependence susceptibility by the ratio of
b/Xi instead of the previously employed empirical ratios like XHd(%). After selecting specimens with single Tc we plotted b/Xi
and the single Tc, and found the value of b/Xi is about 1e-3 m/A for specimen with Tc less than 450 degC and rapidly decreast
down to 1e-5 m/A with increasing Tc. We can assume that b/Xi represents the averaged Ti content of titanomagnetites in a bul
specimen containing titanomagnetites with different composition.

Interior part of lava flows showed low (below 0.2) Mr/Ms and b/Xi values larger than 1e-4 m/A. This results is interpreted
that Fe-Ti oxide phenocrysts remain homogeneous and lava interior is generally not suitable for paleointensity studies. Some
the clinker samples have lower b/Xi and higher Mr/Ms, indicating that low-Ti and fine-grained titanomagnetite is contained in
clinkers. Scoria samples have relatively Ti-poor titanomagnetites and showed scattered Mr/Ms.

For analyzing magnetic mineralogy, temperature dependence of strong-field magnetization or susceptibility is traditionally
measured in order to obtain Tc. However, Tc is sometimes difficult to be determined and often multiple Tc are obtained from &
single specimen. Measurement of susceptibilities at several steps of different field amplitudes can be performed at room temper
ture within a relatively short time (10 minutes per specimen). Field-dependence of susceptibility is useful for detecting dominant
Fe-Ti oxides contained in basalt samples and should be routinely applied for selecting samples of paleointensity studies.

B E XA OREMESIIE, FEN TV S Fe-Tilg LY OB LIREE & MIHHEIE U T, H—DREThitkic Ko TR
BT EMLIRLIFEET D FT. B EXRED S IR ERE 215 2 il A B S HFEMI TN TE X LD, ML
g R SRS KR IR S 2 71O DIREBEHETYT. XRAAOF 2V —5i (To) Ik D EFENS Fe-TilgLY O
WKEMNBENTEETH, LIEURE—DORED SHEED TehHiFoNEd.

WAL R ORSARERAZEE, Fe-TILYMDOTF 2 U EARICIKSD T EDNVHILNTVET. 7 RE A b TR
FEHENMEEALEOTHEDITH LT, FR SR Iz 1E, ulvospineltt x =0.6) TlItiHiaE % 1 2% % &8t
BRALRDZE L F T, LATOMZHICE D, KREDR—) 27 aAT7ITDN T Te & bR ORGSR DRI D
HEMNESNTWET. SEN ZH BERE 2 T, 10, 20, 40, 80, 160K UF 320 A/m Dl OYRIE TR R ORY
SRR AE 2 E UE Lz (80 A/mIXiZiZ 0.1 mTITHY) .

BEREE =ED BB 400 DFE FXREAENTDOWT, BLRI RSB ICRIBICKIZE T 2 T L 2 R L E
L7z, LAY —DiERE T O OIRIEOHEFA TIZOL L, FIRMER X BLXUTL A — R b EZFHT 2 ENTEE
9. XHD (%) 7% & OLIENTRERINED NI Z T, b/ Xi tic & - THEGMmEkEE 252 % 9. H—0D Tc®
EORIZEIR LT Te & b/ Xi k271w L, 450°CAGD Te 2 & DR Cld b/ Xi Hid 1IE-3m/ATH D, TcdD
BEIMCIS CTEBIC b/ Xi D 1IE-S mAZ T T 22 e EMERLE LTz, b/ Xi i3IV 7RO F 2 2 g#kik D
PN TIi GERERL TS EEZ SR ENTEET.

TEERNEBORENE, KW Mr/Ms kb (<0.2), b/ Xi il 1IE-4mAX D E REWEERLET. DT LRIAETHEN
HBTIE Fe-TiEVIBEMAEEDE L TH D, —RMICHHIEAEREDWIZHICHE L TWENWT 2R L TWED. 71UV
A—iBlO—RIE, KWV Ti ZE&Z S DHIROF Z VSN G ENTVWA T L 2R3 KWV b/ Xi Lk B XU EW Mr/ Ms
EE->TWET. X3V 7RI F 2 N2 LWF R Vg2 E > T, BELLIz Mr/ Ms tb7ZzRUE Lz,

WEMESE 72 W15 B T DI, sRREGRAE X 72 SRR ORI FEEZE L, TeZ82 0 @EE TY. LHiL, Tc
ERDZTEFZLELENEETH O, £ OEEEEO TeHhHE—DRRINSBONET. WIHHRIEOW DD AT v
TICBT BHALEOWUER, FiRTHRAEORR (158472081070 TIT2 T ENTEET. BLROERE



AL ERARICE NS AR Fe-Tilk(EVZ IS 2 DICEMTH Y, R SEREIIE D 72 8 DRk 2 13
R B7DICHEHTEET.



