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Fig. 2. Epicenters of earthquakes deeper than 90 km from 1961 through
July, 1970, determined by JMA. Solid lines indicate the average
posotion of epicenters of each focal depth. Broken lines are
based on the hypocenter locations by FEDOTOV et al. (southern
Kurile Islands) and KATSUMATA and SYKES (south off Japan).
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Fig. 3. Schematic diagrams representing the character-
istic feature of seismic intensity distribution for
earthquakes of various focal positions.
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June 16, 1964
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Fig. 4. Distribution of seismic intensities on JMA scale. Open circles
indicate the stations where the shock was not felt. Half-filled
circles indicate the stations where the shock was not felt but
reported felt somewhere in the same city.
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Fig. 5. Models of the upper mantle with a low Q zone (hatched)
beneath the volcanic front. Only models @ and ® can
explain the anomalous distributions of seismic intensities.

PR A ORI 7R D KRB L O T L S EEERAS T, RERRIETIX
UL KUFIORETIHAMIIE K BREREROMBN O ), FRERIMECT LR,
L2ALE@EFELL 7L, BREEG KIUFIO» DAl THEY S Z L3h %,
BFEMEY G, H OPBEMORVGIE, 503 ES 0kn BEOHET T, FRER
FEERLOATREBHERLIELAERD bRV, F4ROFEBEREXLTOHFHTSH
B R X» TL, HEHACHREEI O RMOREERERST I CETSILLH%
7 ARWLFoOMBRLALABL I HMELLVWEFTIADLRZ V., TihbbIhbOME
CERAFBEYEE L 2BREOHENFET 2B8HEATIEFTREOFEITA bhic,,
XTER A B Cilogs, BEAKUIIOAMIBAMICH > TREBIEKE /- T
WEEREEL DL, HEROEFALDOIH O, ®, @, @ REXOT 5B, ThbDE
FARIILER A, B/ L TERMEOE S 23KLFIO» LAROES & b b HERELE <



BAFIETOL#~< v P v o BEEET2WT 111

POWENVIECHLEBENEL R BETTH S, ® TRKUFIOHNEI low Q B
DOENRTELRFTH Y, HE EE/APOBMERSZ 57> TWBH I Enh WADATI
etal MRELELD 1RO [4 B8 Thor, BEAMCTEOL S REEIL bR
W RBIEOWCTRERT ), © @HHNEQ0EFATHEBEYRMALALL D (OLvErR
and Isacks O €5 A HIE) 1L low Q BABREE COBEBRAOLDET L LW 5EZ IR
BB EFATH5H2, LILOBHDOE, FIXNGLECRLE lowQ BEA@EH L
ERAREEO LS B b b oz 5w,

RIENCOMBO & X KIUFI LD B\ 13 DR s Al D BRI S 2 O Bz s o Bl S X
DL EL DBREZTHENRBEETDHILZ O, QOEFL2BET %, @ it MITRONOVAS
et al. DRFRICHET LD TH B2, Do L b RATEKML V. @ RKLFIAE L L
TER=Y P ETHENRRL, TV B LV IEZCHIET 22, Pl & bEIERBATIZE
570 Tinisiy,

RENAD, E, F &L 232 Tlow Q B bW s kil x iz T X b Afllic
Dk, TOZENDHMEMEETlowQ BaiksTd @, @ DEFAXDT HHE
Ve ¥0@,@,®@0FARELVETE, H, I2EBRLTHHBCL ELUcREEE
GHRB bR AT THD2, FOIIRIENLLIENLEIRALEFARBEEENRS,

BLEDFEZENGKIUFINGED LEHERCETD lowQ BOEFALE LTI O & @ AR
5, @ Ursu boerFa IR (1) chyh, @ Ursu™® iz X 3 RERKI KO
DEEDEZE G, LHL lowQ BABREMEL TVW2EELDE, 74 @ TR
FIOTI L ZTOAMOERI RERE VD Z LTS,

D EERELLBAL DL X LI THOHG ORBIC WL, BESMAALELRS
Do, 250km BE X 0 LECKBERCHBEOBICIE, RE, MEMITT 2L K5
PR VBRI E A TR BEHCEEL ARSI 0P D (oL 21954455 H 14
HigREEROME (h=240km, M="70), 192946 A 3 H O HEHE MM OHE (h=360km,
M=171), 19675 8 A 14 HOBHRFEHOME (h=360km, M=657zL), H6XHDE5 1 1
DEISEBE Q%L > lowQ Bt 300km LI EOBEE FTHEMR- T3 L7 5 LNIicD
CEEWBENREL LD ETHHERRILVBhRvwbosLBbhs, eF52+ 00X 51lowQ
EﬁZkaﬁﬁfib&?%#,%?wIH®15KEK%V%®&?6#,%Zb@%?
IV o X SHilicd < low Q OBEABA L TP DEELIZ I NIV, KUFID
2ale ) RRICHIRC 5 OB OB ER T L xE 2 bk WAL H 0, low Q BT Q KR
B—ioted (2570 VIRI P BTG O) sdahini,

A, PE, ME, 5 CHERTH - LAMNBHHP B RBEOBBHE N R T
BUBRDZ L2355 (oL 21X 196943 A 31 Ho BAMEOME (h=420km) » RS CE

54) HTH 3).



112

JE1, 1968452 28R OE¥EE
HOMEE (=340 km) 7NEGT
ERE 1, 1968 4£108 8 B o/
et Bith o g (h=480km) 23
HECEEL YY), ZhixlEHA
A BN BIE S % high Q E»d
FETHrZ L ek, HREAXE
TP low Q AL 300 km &
B EOEE F TREATYLE
W2 ERRLTWHLDEED
NbH, o TEFAL IV 2
ZENE, R LINhBDE
Bt A A~BIE T D T O

XXX XXX XX XXX X7
OXXKOCOCH (/]
BRI

V"" V" V‘V’\‘ ;2;:':::;,;.
QQagggw
Y
/

FHaZIT T\ 32 LiX, highQ
@12 %l - THILMWITTESD v -
PR C R CRRE 3

B2 T EmbHESh /)] //%
Bt R EABNON L7 /

lowQ B (Z hidEEBAERD
Ml low Q BLDl b)) %
W foledTHAH S, =511
L BBkt o Hfis
=FL VI D5 b TFhaiy
T HMLEES A BN
[ A

Al low Q BOMEILSOWTHBEOEM,DIEEA LML WL, fe2TEHHE
DOEFEMBHIEE T F CERC LB LS DN, ZOBERIEERPRSBLD OBEOT
80km < BLAHEMAL T3 EEbhdT, SMillow Q BEo FHGEHEDO T TH 80km XL b
BRI E vk B,

BESMCL ESCERIUA LTI Y, KCHETC X 28BERCOWTEET 2,
HHEFOMBCR L CTREBR & 70 ) BN TREINICHETLRL, - RFE
B & b B WIS T OMBBRRIC N P, SHELEL L ERYORE ST LI LA
PHLCHBRA T THD, ThIEEOBEFBECEDLVOT, FAEES LT 5
FTL—BERTH S, HABPFORGCERMOENE TN HERIT, BRiEMg B

R R T X R R
e
ol Q:O'O:O‘o"’o’ R ’0‘0:0:,""‘

IOOKmI
—

F6E AMlowQ Bo w7, KREBFEMH,
AzkE, =F a4l ofBos Loy
NESRICFE LI TITH D )

Fig. 6. Models of the upper mantle with
an inner low Q zone. A thick line
indicates the focal surface.
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Fig. 7. Two shallow earthquakes recorded at KMU in
southern Hokkaido. Note that the epicenteral
distances and trace amplitudes are comparable
but the magnitudes are quite different.
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4. Anomalous Structure of the Upper Mantle
beneath the Japanese Islands

By Tokuji Utsu
(Department of Geophysics, Faculty of Science, Hokkaido University)

This paper discusses the large-scale anomalous structure of the upper mantle
beneath the island arcs of Japan as indicated by studies of seismic wave propagation.
A remarkable feature of the upper mantle beneath Japan is the existence of a high Q,
high V' zone that dips from the vicinity of the trench under the continental side of
the arc to a depth of several hundred kilometers between outer and inner low Q, low V'
zones. The seismic activity is almost confined to this dipping zone and to the crust
on its continental side. The shape and location of these anomalous zones have been
studied in some detail from the geographical distributiori of seismic intensities, ampli-
tudes, waveforms, characteristic features of travel time curves, and travel time residuals
for body waves observed at many seismic stations in Japan.

The inner low Q, low V zone occupies a part of the upper mantle from about 50 km
(or less) to a depth of about 250 to 300 km. Its outer edge comes to the oceanic side
of the arc a little beyond the line of volcanoes. The boundary between this low Q,
lowV zone and the dipping high Q, hige V zone keeps a distance of some tens of
kilometers from the center of the intermidiate earthquake activity (the focal surface).
There are tenfold differences in Q-values and several percent differences in wave veloci-
ties for both P and S waves between these two zones. The outer low Q lowV zone
seems to be less prominent than the inner one. A rough estimate indicates that this
zone extends from about 80km to a depth of about 350 km beneath the tench. Inside
the tench the upper surface of this zone bends downward almost paralleling with the
focal surface keeping a distance of 60 to 100 km from it, and reaches 300 km or more.



