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On七he　Bre紬Oms七逓o皿b倉o皿甑圭ro叩a1皿a’多

　　　　　　　　　　　　K・g・・hi㎜・O批y多抑狐、

Kenji　YAMAGUCHI

　　　　　I皿trOduC伍On

　　Southe醐Kyushu蜘cヱud二1ng　the　dヱstrict　arou口d搬e　Bay　of　Kagos雌触該aもou口ds

not⑰n1y蛆rece回t▽o1canoes　of　the　K辻1sh銃ia　Ch説n茅but　also湿サ⑪工can亘c　reHcs　o妃er

iΩgeo1ogica1ages，this　be蜘g　Proved　by　the　widle　d工str工bu拉on⑪f禰宣ous　kinds　of

▽oka〇五c　rocks　w並h　abundant　pyroc1astic　sed並nents　oyer　that　area．Aヱnong　the伽

so節e酌cks鵡andes並es，bui1t　up　the　is〇五ated岨ountaio瓜asses，wh迦e　the　pyroc工as飾

sed1触ents，wh豆ch鮒e⑰yer1a触e地er　on　the　Te池ary　Form鋤⑪n　or　on　the　vo1canic

1ayas　as　basa1t，P1ag1o工ipar並e　and　trachyandesite，fo口皿ed　the　p1ateau　i口topography．

The　pyroc1astic　皿ateria1s　occupying　the　upper　pa並of　the　p1就錫u　co鵡ist，for　the

most　p硯飾of　vo1c孤ic　sand　w並h　other▽o1c狐ic　de出tus．These　sandy晒誠e曲1s　are

popu1ar1y　ca11ed紬Shirasu雲，虹th磁region　of　Japan茅by　which口a瓜e　is皿eaロピ愉h沈e

saΩd灼田As　th1s　nam1e　is　now　co伽狐onユy　used，th1s　for㎜at1on　wiユ1here豆⑪af筐r　be虹own

as　the多S㎞rasu　Bed㍗。

　　IΩthe　midd1e　of　APri1多1952・the　wr並er　had　a∀e呼董o流unate　opPo寛u砒y施飾d

a　few　samp1es　of　the　bread　cr鵬t　bo㎜b　fro㎜the　Sh虹asu　Bさ昼，誠the　ba鵠of搬e

southe：m　side　of　Shiro・yama，the　s皿au　h工11，皿the　C武y　of　Kagosh並丘a　AIthough出e

pumユceous　1apユ11i　and　b1ock　of　varヱous　s1ze　may　rather　abundant1y　be　seen　in　the

vo1canic　sa口ds　composing　the　Shirasu　Bed，no　bread　cru説bo醐b，so　far　as　the　wr並eざ

s　know1edge　goes，e▽er　has　been　repo疏ed．from－the　sa・me　bed，Therefore，the　w餓er婁s

discovery　of　these　sa皿ユP1es　are　the　f虻st1n　this　con．nection，a．nd－m．ay　a1so　be　said　t0

be　a　rare　ca晦For　th1s　reason1n　the　present　pap眺the　w耐er　wi皿repo抗the

petro1ogy　of　this　interest虹g　ejectamenta　of　the　ancient∀o工canis皿with　s台ec勧

reference　to　the　Sh1rasu　Bedl　in　which　the　couecむ10ns　a逝e　inc1uded。

Genera1Propertie魯of　the　Bread　Crust　Bo：mb

　　The　bon1b　1n　quest1on　ユn　亙no説　cases　豆s　rough1y　sPheroida1　虹shape，but　son1e

e叉h1bit泓虹匡ore　or1ess　ir竈egu1ar　poヱyhedra工　⑰皿t1蛆e　bouoded　by　the　curved　su㎡alces．

The　s1ze　of比e　bo皿b　ranges　fro皿8c㎜to15c蛆ユロヱ鋤gth，工ts　s醐f鵡e豆s旋研e鵡ed

w1th　po1ygona1cracks　The　co1our1s　gray　both　on　the　surface渕d一蛆髄e虹te宣or．

In　stru－cture並is　very　m1n－ute工y　porous，εhus　crumbヱωg　eas1ヱy　with　the　thumb　na1l
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The apparent specific gravity oi the bomb mea_i. sur,:ed is a'bo_ u.t. 0~5 in aver_ age, and so 

that an the bombs float in water. 

MicrosCopic Exanrination of the Bomb 

Under the rrLicroscope, it shows a porphyritic structure consisting chiefly of phenoc-

rysts of plagioclase, quartz, hypersthene and magnetite, and of the g.'~ass as ~und-

Tn".=.,a_,~~ The qu:a,n_tity of an ea;eh phenocryst is i^n ~h_ e _s~sne order as ju. et -de."_ scribed. T..~e' 

qu~･rtz_ .1s s._ Qnaetlmes su(~aedral in sh. ･a. pe, b.u. t nnore coinmon. l~ y roun^ ded b.y c.orr"Qe"ion. 

Tb.e s.iz'e o.f th.e c_ rystal is ab.ou t 1. 5 mm in dialneter. 

Th_e. p.h,. enoeryst o^ f pla_ gio__cl.ase is. e.uhedral or su_ bhedr'al in shape wi･_th a la. ng,.e,r 

a.x",Is fr. o_zn a^bo.ut O~ 5 nun ta l. 5 m.m in lengt~h. Eac.h crystal :i_s. a. tt<ached tQ ~not~:h_e-r 

as t~. e_. C.arlsbad aQ;d. A~bite Types~ So.m_ e o.f the pl,agiacla;se sh.ow th. e s'onal seruc_ tu,,. r~ 

T,he. h.yPe_rsthene. is m. ost infe.rio..r in qu,~ antity as pheno..erys._tsi_ It o-ccurs ,a.ei a shQ;.rt 

priS~n~t.~ic_ crystal. . Wi.t_h the longer ax:.is ~bo.. u~t O･ 5 jnm in len^ gth. 

Th. e. g.r.･o~undj~sass Qf the bom. b consis.ts ne~rly entirely_ of the glass of ,po~ous~. ssrueeure 

Th.. ~ :glass.y^ walls.. of th_ e b~ ubbles are orig.inany co_ .lo..rlesS~. but they see:^m~d fairl..:y, d~rty 

be_c~;us. e_ Qf th.~e ineJusion of the numerous crysta~lite.s of dark..- co. ~ Iour. The .po.re~s･ as 

seen in the glass are numerous, with a diarneter from about 0<･ 03 ,"~n.,,n~~ ~o l･ O 

or. rare,_1,y ~. O.. rp~2s2 heing e;.lo,ngate,.d in_ ･･Q.~ ne dir~ei:.o.,n. 

T,_. ･~e 0,pt.",ical con~tants 0.f the: 

" - ' ' ~ " T'abie I cQns... tit. u,e.nt s,slnerals and of the 

gl",a_,s:s* o.,.f the b.~read cru_ s_ t bQm_b 

me._;~..su. r,e*,d are. given in the fo,1.1Q;･w-

ing.= t_ab._1.e ; 

Chemica I Compo~~ition 

Th~ chemi.c_al. cQmpo.s.itions Qf the 

two samples of the bread crust 

bomb analysed by the writer are 

as follows : (Table II ) 

Fr.a.m She,. d･･:ata based on the micr･ee~ cQpical and che.mi"cal investigatians gi,ven abo.,ve 

it n;lay be co".nc,-1ude,d_ that t.,he b.?ead c:r'~st ,b,o..m,b ~n the Sh;_ irasu Bed i.s t,he ejeeted,' 

pro.,d"_~et- .~e..,r･iv.~(~ in the. *'molt_e,n s･_t_ate fro,m the Inagma that is equiv"al･e,n,t petrologic",al.tiy' 

ta t,he .pl'.;ag.iQ~,ipari-te. 
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Table ~ petrology of the Pumicea',,,,uS 
No,1 B.1ock in thei Shi.,.,r~ti Bed N0.2 

Si02 As aiready stated, the Shirasu Bed 73. 46 72. 22 

A12 03 consists mainly of volcanic ash and sa.nd 12. .41 13. 23 

Fe2 03 with lapiui and block~ of pumice in O. 49 O. 34 

Fea _ _ variable arn_ounts. Of these, the volc~nic' _ l. 14 1_. 34 

_MgO _ sand predominates in quantity, and is O. 19 _ O. 39 

Caa cornposed in turn of quartz, plag,1"eclase, 2. 69r 2. 55 

Na2 a hypersthene, magnetite and fragnlents of 3. 74 3. 64 

K2 O glass. Amon*" these cornponent m,aterials, 2. 67 2. 59 
H2 O + the' pumiceous block seems to p0.ssess the 2. 36 2. 65 

H2 O - nature of the original magma, from which O. 48 O. 34 

all the fragmental materials mentioned 

Ti02 above are derived. For this reason, the O. 21 O. 20 

P2 O"'5 writer had published in former times the O. 17 O. 10 

Mna results of his investigation on the pumice ' O. 04' O. 04 

Totaj contained in the differe,nt strata in the 100. 05f 99. 63 
district around the Bay of Kagoshima.(1) 

In the following tables data related to the pumice in the Shirasu Bed will be reprod-

uced briefly. 

The optical consta.nts measured on the samples of the three localities are g.iven in 

Table ~. 

Table m 
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n. d. 
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Abc3 An37 
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n. d. 

1, 499 
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No. 5 

Ab54 An.46 

1. 715 

l ..723 

500 ( _ ) ~ 

l. 50,_2. 
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Localities s 

No. 3, Plateau west of Tokiwa-cho, Kagoshima city. 

No. 4, Iwasaki-darii, Shiro-yama, Kagoshima city. 

No. 5, Meziri, Honjo-mura, Kagoshima-gun, Kagoshima prefecture. 

The chemical compositions of these samples are as follows : 

Table IV 

Si02 

A12" 03 

Fe~ 03 

FeO ' 

MgO 
C~ O' 

Na2 O 

K2 O 

H20 + 

H20 -
Ti02 

P2 05 

MnO 

Total 

No. 3 

73. 76 

13･ 16 

O･ 44 

1. 76 

O･ 44 

2. 38 

3. Ol 

2. 49 

2. 30 

O･ 31 

O･ 17 

O. lO 

O. 03 

100･ 35 

No. 4 

73. 03 

12. 47 

1. 11 

1. 56 

O. 30 

l･ 98 

3･ 93 

2. 99 

2. 41 

O. 41 

O･ 17 

O･ 20 

O. 08 

lOO･ 65 

No. 5 

73･ Ol 

12. 84 

O. 03 

1. 56 

O. 44 

1. 92 

3･ 80 

3. 17 

2. 09 

O･ 56 

O･ 15 

O･ 24 

O. 08 

99. 89 

Average 

73･ 26 

12. 82 

O. 53 

1. 63 

O. 39 

2. 09 

3. 5.8. 

2. 88 

2. 27 

O. "43 

O. 16 

O･ 18 

O. 06 

lOO. 28 

The localities of the samples are the same as that given in Table ~. 

Comparing the data of the optical an'd chemical investigations given in the four 

tables above, it may be inferred that the bread crust bomb and the pumiceQus block 

in the Shirasu Bed are petrologically identical, bein*" derived genetically from the 

same origin as the co-magmatic products. 

Petrology of the Plagioliparite 

As stated in the preceding chapter, the bread crust bomb is considered to be ident-

ical genetically with the pla*'ioliparite, with which the Shirasu Bed forms the plateau 

everywhere around the Bay of Kagoshima. To show the simila+~ity of the petrologic 

character of these two rock species, the following chemical compositions of the 

plagioliparite will be ci'ced from the paper published by the writer long years ago.(2) 



27. 

Table V 

S i02 

A12 . 03 

Fe2 03 

FeO 

MgO 
CaO 

Na2 O 

K2 O 

H20 + 

H20 -
Ti02 

P2 05 

MnO 

Total 

.. N o . 6 

74. 65 

14. 27 

O･ 53 

l. 75 

O. 61 

2. 67 

3. 43 

2. 16 

O. 47 

O･ 02 

O. 15 

O･ 07 

O. 04 

100･ 82 

No. 7 

74. 04 

13. 67 

O. 40 

l･ 92 _ 

O. 67 

2. 77 

3. 05 

2. 50 

O･ 28 

O･ 39 

O･ 13 

O. 26 

O･ 04 

lOO. 12 

No 8 
72. 75 

14. 54 

O. 64 

l. 43 

O･ 67 

2. 66 

4. 23 

2･ 43 

O. 24 

O. 18 

O. 17 

O. 14 

O･ 04 

lOO. 12 

No. 9 Average 
73. 27 

14. 22 

O; 15 

l. 73 

O. 58 

2. 40 

4. 34 

2. 28 

O. 61 

O. 17 

O. 18 

O. 08 

O. 03 

100･ 07 

73. 68 . 

.14. 18 

0+ 43 

l. 71 

O, 63 

2. 63 

3. 77 

2. 34 

O. 40 

O, 19 

O･ 16 

O, 14 

O. 04 

lOO･ 30 

Localities : 

No. 6, Base of the cliff on the northern side of Hayasaki, Tarumizu-mura, Osumi 

provmce 

No. 7, The cliff on the northern side of Hayasaki, Tarumizu-mura, Osumi province. 

No. 8, Western flank of Hayasaki, Tarumizu-mura, Osumi province. 

No. 9, Eno-shima on the sea of Kaigata, Tarumizu-mura. Osumi province. 

S u mmary 

In this paper the writer reported the petrological study of the bread crust bomb, 

which was discovered for the first time by him from the Shirasu Bed, at Shiro-yama, 

Kagoshima city, with special references to the pumiceous block in the same bed, and 

of the plagioliparite, both of which ' formed the plateau in topography. Because a 

bomb is, in general, interpreted as the projected pieces of the lava torn in a molten 

state the bread crust bomb in question may be conceived to be the representative 

of the original magma, from which all the materials composing the Shirasu Bed are 

derlved. According to the petrological data of these rocks previously given, it roay 

be cQnclude that they are ident_ ical in genesis. 
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