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Palaeomagnetism on the Environs of Cape Kawajiri 

by 

Eizo ASAMI and Haruaki ITO ~~ 
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Shimane University. Matsue City. Japan 

(~~Department of Earth and Planetary ~cience, University of Pittsburgh, U. S. A.) 

Asami (1954, 1956) reported that the bulk of Kawajiri-misaki (Cape Kawajiri) basalts 

is composed of a single lava flow which has in general the reversed natural remanent 

magnetization (A and C belts), although there exists the positional intermixing of the 

normal and the reversed polarities in the lava (B belt) . In the inner part of Cape Kawajiri, 

ho~rever, rocks covering the reversely magnetized lava flow could not be sampled, because 

they are mostly covered with ordinary soils. Recently, it was geologically observed that 

some samples in rocks which were normally magnetized belong to a different lava flow 

plac*~~d ove- th~* Iava '~vrth rev~*rs*d o* mlx*-d pola.rtre*s lr. ord**r +,o bring ir.to which is ^ 
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re11ef　the　contour　of　tlhe　pos1t1ona11nterm1x1ng　zone　of　the　norma1and．the　reversed

po1ar1t1es，the　present　authors　co11ected－many　sa皿p1es　from　o11v1ne　basa1ts1y1ng　at　other

1ocat1ons　m　Kawa］1r1D1str1ct（Cape　Kawa］1r1and．1ts　ne1ghbour1ng　area）than　the　spots

where　we　d1d－former　samp11ngs，and．a1so　from　some　d1fferent1aya　f1ows　cover1ng　that

at　the　cape　w1th　the　reversed．magnet1zat1on　a1ready　reported．（F1g1）

　　Kawa］1r1D1s†r1ct　cons1sts　mam1y　of　o11Y1ne　basa1t1c　f1ows　m　wh1ch　are　sand．w1ched．a

few1ap1111tuffs　and　they　are　cons1dered　to　haYe　mdergone　no　consp1cuous　d－ynam1ca1

d1sturbances　s1nce　the1r　erupt1on，because　they　are　near1y　hor1zonta1for　the　most　part

（Okamoto　and．Imamura1964）The1aYa　f1ow　w1th　the　reYersed　magnet1zat1on　a1ready

reported，1n　wh1ch1s　found．the　pos1t1ona1mterm1xmg　of　po1ar1t1es，11es1n　the　1owest

part（1ess　than25血from　the　sea1eye1）of1ava　f1ows　at　the　cape（Fig．2）．The1ava　f1ow

1s　d1st1nct1y　covered　wユth　the1ap1111tuff　of　about5m1n　th1ckness，and．a1ternat1ng　layers
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Fig．2　Schemat1c　sect1on　of　the　southwestem　and　southeastern　coast　c11ffs1n　Kawaエ1r1

　　　　　Dエstr1ct　Hor1zonta1broken1me　shows　reversedヱava　flows　and　ob11que1me　norma1

　　　　　1a▽a　f］ows　Dotted1me　shows1ap1111tuffs　and　unknown　beds　Numbered　dots　are

　　　　　samp1ing　sites．　　　　　　　　　　　　　　　　　　　　　　1

of　basa1t1c　f1ow　and．1ap1111tuffs　are　supermposed．on　the皿as　shown1n　F1g20r1ented－

samp1es　were　co11ected．from　the1ava　f1ows　be1ong1ng　to　upper　part（nユore　than25m

from　the　sea1eve1）of　the　cape，and．a1so　from　basa1t1c　f1ows　exposed　on　the　coast　c11ffs

or　sunk　m　the　sea　a1ong　the　southwestem　and．southeastem　coasts　of　Kawa〕1r1D1str1ct

1n　order　to　reyea1the　structure　of　honzonta1and　yert1ca1　d1str1but1ons　of　the　re▽ersed

magnet1zat1onandthepos1t1ona11nterm1xmg　ofpo1ant1es　Wefurther1ntended1fposs1b1e，

to　f1nd　out　a　trans1t1on　zone，wh1ch　w111show　a　change　of　the　geomagnet1c　f1e1d．from

the　reversed　to　the　norma1po1ar1t1es　or　Y1ce　Yersa

　　Or1ented　hand－sa伽p1es　were　taken　from　extens1ve　areas　as　much　as　pract1cab1e　at　each
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(5) 

3. Directions of natural remanent magnetization, Collecting 

Fig. I and Fig. 2. The Schmidt's equal net is used 

e : Lower hemisphere 
O : Upper hemlsphere 
X : Direction of the present geomagnetic field 

(6) 

sites are numbered as in 
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Fig. 3. Directions of natural remanent magnetization. Collecting sites are numbered as in 

Fig. I and Fig. 2. The Schmidt's equal net is used 

e : Lower hemisphere 
O : Upper hemisphere 
>< : Direction of the present geomagnetic field 
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Directions of natural remaneht magnetization. Collecting sites 

Fig. I and Fig. 2. The Schmidt's equal net is used 

O : Lower hemisphere 
O : Upper hemisphere 
X : Direction of the present geomagnetic field 

are numbered as m 
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Fig．3．D1rect1ons　of　natura1remanent　magnet1zat1on　Co11ectmg　s1tes　are　mmbered　as　m

　　　　　Fig．ユand　Fig．2．The　Schmidt’s　equa1net　is　used．

　　　　　　　③　Lower　hemユsphere

　　　　　　　O　UpPer　hem1sphere

　　　　　　　X：Direction　of　the　present　geomagnetic　fie1d．

outcrop1n　a111ayas，because　there　may　be　the　pos1t1ona1　1ntermユx1ng　o±　Po1ar1t1es　or

the　d1stmct　boundary　between　the　nor二皿a1and．the　re▽erse　magnet1zat1ons　The1a▽a　f1ows

where　we　did　salmp1三ngs　and　the㎜ean　sa㎜p1ing　sites　are　shown　in　Fig，1an．d．Fig．2，

The　d1rect1ons　of　natura1remanent　magnet1zat1on　are　p1otted　on　the　Schm1d．t’s　equa1net

m　F1g3　Intens1ty　of皿agnet1zat1on　of　rocks　w1th　the　norma1magnet1zat1on1s　of　the

order10－3emu／g　On　the　contrary，1t1s　worth　wh11e　to　note　here　that，as　a1ready

reported。，1n　the　smg1e1a∀a　f1ow　w1th　reYerse（1or　m1xed　po1ar1t1es1y1ng1n　the1owest

part，the1ntens1t1es　of　magnet1zat1on　of　both　the　norma1and－the　reversed．rocks　are　not

un1form，rang1ng　from　lOI2to10－41emu／9

　　Stab111ty　test　was　carr1ed．out　by1aboratory　heat　treatment　up　to　the　max1mu皿of300oC

for　an　hour　m　the　a1r，samp1es　be1ng　set　approx1mate1y　para11e1and．ant1para11e1to　tlhe

earth’s　f1e1d．Consequent1y　samp1es　w1th　unstab1e　components　are　taken　off　from　d．ata1n

thi・p・p・壬．

　　Accordmg　to　the　present　pa1aeo血agnet1c　observat1ons，the1aya　f1ows　m　th1s　reg1on

are　c1ear1y　d1v1d．ed．1nto　two1arge　groups　by　the　d1rect1ons　of　magnet1zat1on　Au　the

samp1es　from　the1aYa　f1ows1n　the　upper　part　of　the　cape　and　a1so　fro皿the　outcrops

exposed－on　the　coast　c11ffs　s1tuated。＝more　than14km－to　the　southwest　of　the　cape　show

the　norma1magnet1zat1on　approxmate1y　para11e1to　the　present　geomagnet1c　f1e1d．except

those　at　the　s1te（8）　To　the　southeast　of　the　cape，we　cou1d－co11ect　no　samp1e　farther

than　the　s1te（12）as　the　outcrops　are　not　exposed．，and．norma1rocks　were　not　obseryed．

The　s1ng1e1ava　f1ow　w1th　the　reversed　magnet1zat1on　a1read．y　reported。（Asam1．1954．

1956）11es　m　the1owest　part　of　the　cape　and．1nc11nes　s11ght1y　toward．s　south，d1pP1ng

be1ow　the　sea1eve1at　about1．35km　from　the　cape．

　　H　we　now　assume　that　the1owest　re∀ersed1aYa　represents　a　geo㎜agnetic　fie1d．reYersa1，

contrary　to　our　conc1us1on　m　the　prey1ous　paper（Asam11956），the　resu1ts　descr1bed．

above　may　giye　the　eYidence　that　basa1tic　f1ows　were　poured　out　before　and．after　the
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geomagnetic Lield had changed its direction Lrom the reversed to the normal. The du-

ration of transition of the geomagnetic field in this region seems to correspond to the 

layer of lapilli tuff sandwiched between rocks with the reversed and the normal magne-

tizations. The reason is that samples with the significant intermediate direction, which 

is to suggest a transient stage of a dipole field, were never found in every site of the 

lavas, although rocks with the ordinary directions of the reversed and the normal 

magnetizations are respectively obtained from the lowest and the upper lavas in Kawajiri 

District. The lava flows exposed at Oshima Island (11) and its adjacent area were normally 

magnetized in all. Of these lavas, rock samples obtained at the site (8) had the directions 

of magnetization which deviated considerably from the north toward the west showing 

shallower dip than others. However, it is unknown whether the lava lying near Oshima 

correspond exactly with the normally magnetized lavas of upper part of the cape. The 

age of extrusion of lavas in these regions is estimated to be' the late Pliocene or the early 

Pleistocene from the stratigraphical sequence (Okamoto and Imamura, 1964) . The present 

authors, in a previous paper (1965), reported examples of an apparently abrupt transition 

of polarity observed in Pleistocene lava flows in Mishima and Oki Islands 

The intermixing phenomenon of the normal and the reversed polarities was not 
observed in the upper lava flows which are normally magnetized_ Her,ce, it seems that 

the positional intermixing in the single lava flow in question suggesting the self-reversal 

mechanism is a phenomenon of its own which occurred, under a certain circumstance, 

only in the lowc~st lava of tlne cape. 

Finally, this work was done under the Japan-U. S. Co-operative Scientific Programme 

administered by the Japan Society for the Promotion of Science. The authors are indebted 

to Mr.' A. Kurotani for his assistance in this work 
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