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An Interpretation of Kawajiri-Misaki Complex of 

Normal and Reversed Remanent Magnetization* 

Eizo ASAMI 

Deparmtent of physrcs, Shimane University, Matsue, Japan 

(Recerved September 15, 1970) 

Reverse-Normal intermixing magnetic polarity in Kawajiri-Misaki (Cape Kawajiri) 

lava flow(1) discovered by the author in Japan almost fifteen years ago and assumed 

to have occurred by the self-reversal due to an exsolution of titanomagnetite was 

reexamined recently in the laboratory. ' The present author reports herein the experi-

mental results obtained together with an inte~pietation that differs from the author's 

old one. 
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A. C. and thermal demagnetization of remanent polarity were carried out in a lh 

metal non-magnetic box and the change of vectors with an increasing intensity of the 

applied A. C. field and also the change with an elevating temperature of demagnetiz-

ation were traced in both the reverse rock specimen and the normal one. Normally 

magnetized specimen changed its sign of the remanent vector before the A. C. field 

was increased up to 200 Oe and also before the demagnetization temperature was 

elevated up to 300"C, whereas the vector in the reversely magnetized specimen remains 

unchanged at all. After this change of sign the intensity of the reverse polarity incre-

ased gradually and disappeared at the Curie point of the ferromagnetic minerals 
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So, a question arose as to whether or not a large viscous magnetic component had 

been produced in the direction of a relatively recent magnetic field and it superimposed 

upon the original reversely magnetized vector. If so, the geomagnetic field under 

which the lava had cooled and subsequently magnetized should have been not normal 

but reverse. It could not have been the self-reversal as has been already proposed by 

himself. (1) Then, the author tried to recall the details of the rock storage experiments 

he has continued for more than seven years. If the rock contained a large soft comp-

onent, then in the applied laboratory field a viscous remanent vector should have 

newly been produced and an appreciable change of direction of the polarity should 

have been observed. Despite the comparison of the old data of the original measurement 

and those of remeasurements after the storage, he could not find any difference in 

direction. The normal component that disappeared in a relatively initial stage of the 

demagnetization, therefore, can not be assumed as the so-called unstable remanent one 

The soft domains, if they did exist, should strongly be bound in a direction opposite 

to that of the hard magnetic domain 
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Fig. 3 Changes of drrection of magnetlzation by A. C, demagnetization 
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Thermo-magnetic curve of the rock-forming ferromagnetic crystal showed a rapid 

fall of Js value from the initial stage of the heating and indicated a coexistence of a 

10w Curie titanomagnetite with higher Curie ones, although the separation of the former 

was difficult. This magnetic phase with low Curie point might have borne the soft and 

normal component which was cleaned up easily by both the A. C. and thermal dem-

agnetization. It thus seems reasonable to assume that the hard and reverse component 

was represented by the magnetic minerals with higher Curie points. Next comes the 

important part of his new interpretations. 
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　　It1s　a　genera1character1st1c　of　the　Tert1ary　v－o1can1c　rocks　of　San－in　pr0Ymce　expo－

sed　a1olng　the　Sea　of　Japan　that　the　orユg1na1Y01can1c　mag㎜a　was　not　on1y　extre1me1y

a1ka11＿r1ch　and．t1tamferrous　but　a1so　was　m　a　consp1cuous1y　red．uced．cond－1t1on　ev・en

after　the　so11d－1f1catlon　The　hot1aYa　f1ow，therefore，haYe　a　strong　tend－ency　of　bemg

eas11y　ox1d．1zed二at1ow　tem．perature　The　ox1dat1on1s　on1y　part1y　suppressed　when　the

1aya　was　mtruded1nto　a　c1osed．chamber　of　the　crust　and　rap1d．1y　ch1ued　as1n　the

case　of　Genbud6basa1t　whose　rev・erse　magnet1sm　was　found　by1ate　Professor　M

Matuyama（2）When　the1ava　fomed　and　so11d1f1ed，an　ox1dat1on　of　an　or1gma1

t1tanomagnet1te　w1th1ow　Cur1e　p01nt　was1nev1tab1e　an－d　proceed－ed一皿ost　rapidユy　when

the　te㎜perature　wou1d．be　coo1ed－down　be1ow300◎C　Low　temperature　ox1dat1on　of

the　n1agnet1c　mmera1seems　to　be　a　typ1ca1character1st1c　of　the　Tert1ary1ava　f1ows

founa1n　the　Sea　of　Japan　coast　of　San－1n　pr0Y1nce　　It　then　becomes　reasonab1e　to

suppose　that　the　or1g1na1t1tanomagnet1te　obta1ned1ts　thermo－remanent　magnet1s皿1n　a

re1at1ye1y1ater　stage　of　coo1mg　be1ow300oC　The　geomagnet1c　f1e1d－that　had．apP11ed

upon　the　rock　m　the　coo1mg　was　para11e11n　d．1rect1on　to　that　of　the　present　f1e1d　As

ox1d．at1on　proceed．ed，ox1d．1zed　magnet1te　acqu1red　the　reYerse　chem．1ca1remanent・vector

Thus　the　se1f－reversa1卿ght　haye　taken　p1ace　by　the　reverse　chem1ca1remanent

magnet1zat1on　d一皿e　to　ox1d－at1on　after　the　or1g1na1acqu1s1t1on　of　the　nor血a1re皿1anent

vector　and．the1nter血1xmg　magnet1c　po1ar1ty　haye　been　g1Yen　r1se　to　The　resu1ts　of

chem1ca1ana1ys1s　of　Kawa］1r1rocks　show　the　ox1d－at1on　phenomenon（3）

Ti0。

TiO　Fe0　　　2

Tiq2Fe02

＿＿＿一一一4R
＿＿一一4I

　　　　　N

Fe　O　　　　　　　　　　　　　Fe台04　　。㌦　；　　　　　Fe203

　　F1g8　Chem1ca1compos1t1on　represented　on

　　　Fe0－Fe208－T102d1agra皿m　mo1percent

　　　N　norma1R　reYerse，I1ntermxed

　　Hence　Kawa］1r卜M1sak11ava　f1ow　see加s　to　be　a　natura1exa㎜p1e　show1ng　the1ow

te＝mperature　ox1d－at1on　On　the　other　handl，the　ox1dat1on　ten1perature　seems　to　be　Yery

much11m1ted－It　shou1d．be1ower　than　the　Cur1e　p01nt　of　the　or1gma1t1tano皿agnet1te

The　ox1dat1on　at　such　a1ow　te＝mperature　see皿s　to　be　too　s1ugg1sh　to　ha▽e　o㏄urred．

It　m1ght　have　taken　p1ace，therefore，for　a1ong　t1me　intdr▽a1
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In concluding, the author would like to emphasize the theory of self-reversal, not 

field-reversal, in Kawajiri-Misaki lava flow is not at all touched by this new assumption 

But the author is now proposing the possibility of self-reversal by oxidation seems to 

be more reasonable than his past exsolution theory. 

Finally, the author wishes to express his hearty thanks to Professor N. Kawai of 

Osaka University for his valuable discussions 

(1) 

(2) 

(3) 
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