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Formation of the Deep Earthquake Zone
due to Mantle Diapirism

Kisaburd Kopama and Yasumoto Suzuxki
Abstract

The layered earth has been formed from the initially homogeneous earth by the differentia-
tion under gravity field, namely, the lighter matter flowed upward and the denser one sunk
down toward the interior of the earth. This process may still be in progress.

A kind of sine shaped deformation might be expected from such process at a certain depth
in the upper mantle. The stress and strain distributions in the crust and upper mantle are analy-
zed under such conditions by the finite element method.

If such deformation occurs at the basement in the upper mantle, an inclined zone of stress
increase appears from the shoulder part of the deformation curve toward the outer surface of
the earth, and an area of decrease about horizontal stress is formed above the inclined zone. Maxi-
mum compression axes within the zone of stress increase are inclined nearly parallel to the zone
(Fig. 9).

Ifsuch process appears, earthquake would occur and seismic velocity could be faster along
the inclined zone than the surrounding areas, as the stresses are concentrated there. On the other
hand, the vertical faults and partial melting are expected in the wedge part above the inclined

zone where the seismic velocity should be slower than that of the adjacent areas.
These results may be compatible with the facts observed under the island arc areas
(Fig. 11), and this process may explain their mechanism more reasonably than the model of

plate tectonics.
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REShDBBRRBEY —ATOVWTORKIWIEIED
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SEERLELDTHS. Zhic DhITRAIEIEME
BERZhOXE S L TET 588, BRESERN
HEOSFCET 2ERTIZE A EED LR,
HESHBII—BOEELFREhICH LT, HRbOR
25300 FNVORRKEMISHAHERLIELDTH
5. ZOHPAED OEOMEVEF G LSRR OB
MBREFLL 2%,

. RERROEZR

5.1 - BRETORBEE SO

HiEks O v v BiRic B0 B R R £ 5 RS
EUETRDIEIETOBR LB LTRF L T2
5.

WRITHIER R L U v kL ORGSR 0B R
TRAET D LBREND. Lo THIERALMA M
B~ v MVITE OBHEC T 5 SRS &, BEDS
R 72 UM IS 1 & 4545 S € B OTHE CHE
EhTw3, JiEOYMESRGER L Z ORFOIRIEER
EBIFET 28, LVDITHERMCL-TRKE L BT
5. TROLBEEOCHEPLIRTILNRTED.

DX D TSR MIIRER X - TR R 3 PE—EE
ABETCREE—ELAREDOT, WEIREOEW
&, TROBRAEEAOREKRES TR IRBEL
RTVWEWVZS, FIMX, Z0X)BRBAID, BE
BB KBTS HEOMA & 72 5845y % ORI eR Lt
ThH5.

HIRABIUBEAB L, LROBKRTOMERT
VY MOBWEIRD E T RS & A BHIE L BT
15, ZOEROZESEIAESEERT. £LT,
ZOESPORD T HIZAP-T, THELEM &L
25 X5 ESEENSDOUTWS, = ofERD 0RF i
i, BB — v 08 L ZIEETIC, HBWIEE
NEVESPIEVTVS,

FEIMAR, EFNVADFAIOWT, hoBEbic>
R TLEO “BEFAR” VO LSt H0ERL
ZbDThB. BOXSichAPEWERITIE, FIHE
FEET XV BRI OEREML TV 5 03k
REALL, EEEREORRSIEFARSPNTHET 5.
h B30T 5 lcoh T OREEFIRITER L, Sbic
h3EL 2B Lz Dy —VRIBRELTHEL 25,

HIRBII—ROLARb L, BbDOERB 3D
DEFNCOVTHEFERE B L TR L. Z0HKE
ik, BROBEbAFENVEY, ThbLEECEES
2 E2 s O TR BPEE E AR LT3, EF
WERBEROBESF LT 5icohd - BEBEREO “E

& B VBELNFE (ES 50-100km, L Z5ic
LFoTR0km)itHsZ LBHALNTENTVWER, &
NoREEEHOH S ICHERD 2 b i,

PlETCOR7 “BHEER" 135 1 EBE e ESic T
v, BRI ERE LS AR LR
BOMBEOBRER LTS LO LERT 52 L 3T
k5.

01X, BAFIEE RGNV o4 24 2EE BT
ZH-ERMBERZ R LD T 5 (lommawa, 1971).
“h b oliER (& IBEA—F) LEIRRLEDE
BEEZLICHEELTWS., el 2idHRS:SAOER
BRI E FEE S HKTF O RBEES R RBIERE <
BT B, El, o BRERMBEROEMN, HHEESD
Fizksl, s XokAickszl, Ehick-
TIHRME L EBCBRES AW S22 ETh 5.

PLED &5 e ERLBRRER 2R T - TRESHBE P
DBEOEEHMOFHIZ, BRLRIOEIECETLT
WTAEL Y4 S EER LTS, LEe-T Z h
BiCPEo TRAT B BUNTEIZ, —J5 23R TihJT KR
CTHEBWEBE bo7EH5. 2oz b, - EREH
BEP ORI BlTER, b FRMBEEEOS
M & EETET, T3 Xo0Bteas. ZolE
i3, e ERMBREEE L —HOFWER, HHWV
BV hOBIVE LT BETVEFETHLIATH
Y, R XDz “HEIEIERE LT AEFRET
HBHZLERLTND,

5.2 BRTROLHSAH

S &, WERAEREO_ EOES, VWi 5 “wedge”
DHNEORITRIEBE R L TH 5.

FEHEES L5 DR T, PIRISHSRET ofEH
LCWeAKEEFmOEEAEHD U a3 1),
BAR L o CHAKEFEHOEL T IEBRERENS.
Z0 X5 RBERISIOSRMET ¢i3 “9P - ERIMBEE” P
2 BB I X B HEEE L i3 R B RESER
BRZLX5. Thbb, EHPLHME~BEICHEETD
W OWESTR ST B 725 5. EBlRERcR
J % BRHMEBKT R EES O SR U 72 MRIREISE B
e aRds, AKBpicihid, thb@3ENC LB KEE
EABDVOBRTELS LERENS.

BT I 31 5 £E8REABRIL, BACTWIR
BT h DB 4 REE CHROBRT &R ELS
EHH, ZOXHREBHERCRELZ bov S <D
WBEORAET, BB LR - tCEESORE L
Y, HWRMTCREAREReHREEELSLBLLN
%, MERKRECTT vy 7L W EB SR CERE
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HERAEFTAS BEBE H125)

#BI08 BAFEMNECBIRLEEBEHOHF (Icmikawa, 1971 iz X 3).
(FEME, OBROSAIR (BB LEEAMO N,

BE LY, ¥Tny s OBER LAN LR~ RE
FTAHRURESZ0L D RESFT CRBCHAShIES
5.
HOBRESIEB T Lo RENMRDYOBHIL, BEO
FLEELVERCBIATYS, Z0X) &M
Kuno(1966) 25R L7e ZRE < 7 < DAL L, P -
RS UTRTE OEAT A L OREEE ST 5 —2o DIRHL
32523755, Xbic wedge Bz T 3EHROR
BB ORI R O L2 ERT 5 HBEEEL B4
bR, FhxXAX -2 RINT AR EECSFREESE

MET e BNTED (BUR).

4.3 Helfh BREMEEROSAT

BRRTEHIR 1T, — IR b & KB~ 5 2
5T, W EEBMBEEMENTWS, B cizetks
LT ORERER L, KEERIRATET 588
BAEMEREL TS LEZLRS. Ledi> T, Z DHUR
TRERTORLEL ) RERMBRRY R T LTI RL,
FORFDORPEREL TR LHRENEY. ZDXD
7RI EIELETY O BihEl L 5l & S+ oE i
NWTna X, TRbLEMIREREELDZ Lick
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B ~Y M e FATENREIBEMBRETAVOBEESN

D, Byl ERBERE LUHHEVHT ZLE3ES T
H5.

—J, 74V it =a—Y—5 v FIEB IV
V= ke v PR ETE, P REMBEA LS CH
WeYa —aD X ) B IHERLTVS. £LT,
Z OBRSAO PO BRI L TERRELTWS
ZENBRECHENLRENDS. Lzdi>T, ZhbD
BARERTORLLL Y REAMBRES VB ZOEE
HTIREBESH.

6. ELHEEGROBHE

PEDOXS I, EELX “P - BRUMER" OWRIE
BizonT, Zhi<y MUTIREELE b2 F—aR
BEOFER L LTEHA L.
SIZDA I =R rE, BEOEHNT V— FDOILHAS
CES LD L LTRELTWAHLZ Y. 22 TBLTF
i, MERHB X CEBELORLEEFADOER
BB THIERRNEHE LS EEFEL, Zhedtk
DOFE L L.

HEELDEFMILLTOLIREAT, Frv—rEFN
CEABAIVEEYTHE LELS.

O EBESHORSINEETHY, WEORVROB
Lo THALTWS., ZhRERCET S R/R X
WX —DRBRIrR>TNS,

@ WRCHBINIE | ROMBED), bz TR
DILFERRBEOMEIR & EHESOFE & ¢ EEdR & ¥
THHAL, ZhEREICESKEEHO ZRKAFEER &

LTWARWETIVHERTHS.

@ - BEBEROMRSE ONIOHE © 7 B
K, e ERMEEIC 7 9 high Q  high V o 4 f#,

LipLitoicbihick

wedge DEFIZEBIT 5 low Q, low VD&, BILD kA
IAyAG & KUCERED AR O &y, FEHMEOTR, Mk
DT wy 7L EFORBEEBOLLR L EK—MITHD
EGEHREBEOTCHBATES, ZnsMBEBLIY
Z OIS GIRAETH 5.

@ . FRUBERL SCR(Y =V - v YRl)
FRTVEBR (BASZA) KiR-72Y, BINOMH
PR RE (74 Y Cvdtly) vaEERY, &
BiT, ¥ ERMBERmAEMICZ > TR LD, BA
A B 72 Y OB, TR0 F— 2RERORE
ROFICE > THEZPr > EBENICHBE sNS. Zhd
DBRBEIHBRTICKTIL S > AED v — + B LFH
TR A B =R nRe, KERERECH L3 BERREE
WBEHEEAEES 2 LTk o TIRE L S EH
5.

—F, TZITRLEIIREFVCRBENLIAE
EHaSBLEhAanE ) R SO BEEY 5%
BREE 5D TLTIRT.

O BARFIEEDSERKRERICZ 5 - BRIFEHIRE T,
KEED L& L YO LRI R L - R0 L TES)C X
S>TZZTCRLEEFVTHRATE SR, BRFIGOT
7 v F AR ¥ OBRE G, B EIEHLERE 0K
EROE LT P « TG 72 EoflE 2 TH,
BRI hE LM b B D L, RLBEVHIER
ZFhEVEFOHBRIZELLTWS., ZhdOEEITIEL
B LMEERE Z E0 G EED LB TERVH
ThbH. FRPLBRICLPoTW 2, F2KRE
BRORRPRET 2R EORINBVETHS .

@ LI, BEBEO LRIV THALE
LTWAREOREL ERESH LEESETLENEI I
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AT IS ROBECHS Y.

® BEMFHCHEET IHEOFBECE LWEE
HEDELET B A=A KON TOHRE LA HEOHEE
Thb.

P E DB L IVRFIE Bilic i) 2 R b EA
HRBRFETHD. ZhdOHRBREL A I =X hicon
TERBTRFDFEEIT S IV oo TRV, LHL,
Zh S OBARE, WL RBEESHBREEDOX D
RERRIOMMNERORME L 3E L BEDELRBZ LD
ThHY, RVWHBZHRERRE RIS IO TH
5. Lieh>T, TZITRLEE S RBEERORMEL
BEBENRLZCOBRLR LASRLINVWEZS. ZhbD
R >V CIBERNER 2 B0 KEWE F Vv ER
R, KBEERREOEZBEE EDTHEETINVEREIT)
TERRELRLETHSH. BB, ENOERICERET
LHHIE RGOV TS, BERBRMER OB €
FNZEBRHZED TS, Zhbeblic, HHBP
<V MVHROENRGER E, XYV EEBNLRBREED S
ZENEBOBELEEZTVS.
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