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Three dimensional P and S waves velocity structure of the crust and the uppermost
mantle beneath the northeastern Japan arc is investigated by an inversion of P and S waves
arrival times observed at the seismic network of Tohoku University from local earthquakes.

The results show that, in the uppermost mantle, there exists a dipping high velocity
zone of P and S waves which corresponds to the descending Pacific plate. Beneath active
volcanoes low velocity zones of P and S waves are clearly seen, which are dipping westward
and extend to a depth of about 100 km. '

Although the pattern of P wave velocity distribution is very similar to that of S wave
velocity distribution, change in absolute value of S wave slowness perturbation is bigger than
that of P wave slowness perturbation, indicating the spatial change in Vp/Vs value. Within
the Pacific plate Vp/Vs values are generally low, whereas the low velocity zones existing
beneath active volcanoes have high V[V values.

§1. FL®IC

FALEAR, FOTIRAFEES V— b2 hAaiA%L, Bl R & P 4 fEo kil
DATHECHIREP Y T E 7 v a v = VEBRL TS, 20X 5 Icific k3 558 E
BEOWRIE, Fv—+F 27 =7 2A%BRTE ECEETH .

Elo i<y b L OFEERECOWTE, FiE (197]) X h KRNEEREE 7 A0
BEIhTH%. $Thobb, WRRADEET V- P AFIIREETHY, TOLoBEM~v
MIEEETHH EVS LD THS. HIRAHARA (1977, 1980) 1%, AKI and LEE (1976) ©
FEZRWTIHED KEFEC L 2EET — 2 2L, BAROZORI® =k P
o S WEEBEYRD, BT V- PG L TERER B> THEM L THEEL
TWAEFEHALMC L. —7, HASEMI ef al. (1984) 1ZFI#ic AKI and LEE (1976) o

FAFI 59 42 10 A 13 H «Ef1 60 424 A 7 H RX
* BRTE: EXB KRR v v & -5 2 IR E KRS




202 INE—E « BRI BB« BARERE

HEC L OVHILEROPRFIC ST =)0 P BHEREY RO, ZOBE, A57LD
EfloXEER~ v b AT LS~ TREL, BENCKILEETO < v b AR EECER
ERENFETDZLAELMC S hic, HK - (1983) 1, HlEALR TS W CEED
MREZEB 5. HASEMI ef al., ERMOBIE TIRKFRBEE Y RE L CERTENTIch
RTwB2, FILEAD X 5 B HERIC S0 5 SRTHAERT % X DEER 1T 5 ot
RS CERLHETALNENDS. i, ThI COSKTEERESCET MR,
ZDREAED P PEECOWTORThbRTE . MTEHERT 2 WEOHENHEE M
Hicowrit, P o bd S WEECHETAERIEETHS.

AFHIL TLE, AKI and LEE (1976) ok SuvC, FALAEM/INEBREREC X 5 Tt
WED P HEROS g7 — 200, FIBRCKT 2% « B~ v b L ORISR
P WRO S WlERELRDL.

§2. BAHERUVTT—4

21 BIWAHZE

f#Hrx, AkI and LEE (1976) 0 g otc. Tichb, BREEMEYELHANL S &
FTHEBA MY RKRE IO T vy 21, KE LICHIIER, wiRE» DR I h D ER
LEB S R-EREOEND, BREERBEHEEELE T vy 70 PERY SHEA R — X AFIE
%, £v 7 ) —ArA7=7 AEXACTRABCRET 5. < IHIPMETH 50T,
REMREC X o TRENRERD 5.

ER, TRy 7 CORENKPHEAC SRS EEZELTVD0D, ZRILOEIBIE
FHWCTEHBETNETH D2, ZOHERHRN12:5 D TREDERTF — 2 ITCIH I
V. fEOT, T TRBREREREYREL, EBAOREIHETHD L LTHEREYRET
5. ZOBBRECHGAEER, REFECIOTE LRV ETS, XL, ZOREN
&7 wy 7 RMEATDOCELUCKHEZ, REFEOTESLIZZ TRy 7OREXRAWT
BRCHET S, RRRERECK T AEERE, ERORBOBROE, & (1978)
DFH BRI,

22 F — 4

AT BB, BOLREMIMBEBIEO 37 HE, 72 k) Rk RF
BTaEHtc v 2 -2 bR TL 2HERAKFEWEGEFO 4 Zoit 41 fgTh s (Fig. 1()
DO LIZH)).

WL kFo L —F VB L ) BERAREINCHEDO 5, 1983 £1 AURBRCREAEL P 3
B 15 UL EOBREE TS N E S 40km DIED 139 HOMBEL BT V. &
RHOMER, FOBESMIVEMANCL B —Hiks X 5 eEXh w5, Fig. 1),
(b) CZ DBRRNMERINHRRT.

FEUERL, FIERFOMBREBAE Y AT A TT 4 2 MEIhRE S ER T — 4 %,
XY 7wy x—CH 25mm THELTHREELZESZ LT X vFiEIocboxAv
fo. TEHORSEEX P 3T 0.1 BREE, SET 0.3PEELEL OIS, mIE: P it
1, S it 0.2 oE|EA AT, TIREE P g 3471 E, STk 1442 HTHhH 5.

PRI, Th b OBIEY A\ CHRALRFED v — 5 v ORFREER THRE L RRE



HALA A 31} B3073% B~ M A OSRITPBROS Btk 203

1139 IZI.O 141 11|+2E
B
—41N
A, B
—40 ~ 50
5 e
=100 XL
& .
'__39 D‘so ’ -~
200
C, D
—38
—~ 50F
£ S
< e,
100} RN
o l..'
37 8150 ¢ :
200

Fig. 1. Locations of stations (diamond) and hypocenters (point) used in this study. (a):
Epicenter distribution, (b): focal depth distribution.
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Table 1. Initial P and S wave velocity model.
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Fig. 4 (a)-(c). E-W vertical cross sections of fractional velocity perturbations (in %) for P
wave (upper) and S wave (lower). Earthquake hypocenters located in the shaded area
in the inserted maps are also shown by circles. Solid triangle and thick horizontal
line denote active volocano and land area, respectively.
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Fig. 5 (a)-(d). Histgram of deviations of Vp/Vy value from the initial value in each layer.
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Fig. 7. Epicenter distribution of earthquakes located in the fourth layer and distribution of
Vp/Vs value within the Pacific plate in the fourth layer. Shaded area indicates the
location of the upper boundary of the Pacific plate in the depth range of the fourth
layer.
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Fig. 8. Epicenter distribution of earthquakes occurring (a) in the upper seismic plane and
(b) in the lower seismic plane of the double-planed deep seismic zone (after HASEGAWA
et al., (1983)).
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