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Shallow Crustal Structure Derived from Quarrying Bursts in the North of

Satsuma Peninsula, South Kyushu

Toshiki KAKUTAY, Yuji Miki%, Kazuyuki YAMAZAKT® and Kazuhiko ISHIHARA?

Abstract

We investigate a seismic structure of the basement in the north of Satsuma Peninsula,
South Kyushu, using three quarrying bursts lying from north to south along a profile of about
7km long. The basement of P wave velocity 4.8km/s forms a horst at the topographically
elevated zone bordering two administrative districts (Kamo-cho and Koriyama-cho). It is
uplifted from 450-460m to a depth shallower than 100m at the horst. Its depth decreases
gently by about 100m at the northern end of the profile. At about 2.3km south of the horst, the
basement falls abruptly by about 150m and dips southward to 700m or over. The layer of
48km/s is widely observed in South Kyushu and most likely correlated with Jurassic to early
Tertiary sedimentary rocks (the Shimanto Supergroup).

Only in the northern half of the profile, we detected a layer of 4.2km/s. The layer,
which is covered with a surface layer of 2.3km/s, is 100-200m thick and probably overlies a
low velocity layer corresponding to a sedimentary layer called the Koriyama formation. In
the southern half, P velocity in the Koriyama formation increases as a function of depth,
although some rhyolitic or andesitic bodies of high velocities are irregularly involved.

1. BUBHIC

BIRBETOI A I ET HEMLATIL R & EAENBEIRICE 245 T, 12IFFEdAmEmIciEs
EXFORARES Y, RUEZRETA-ODBHEL2BI B ->Tn5S (Fig. 1), BHIZA+SSE
b, L2 HER/NIELR72® SN T EAS T, BIOEI L Tm& HE WD, &
BIBEDBITICHRAT A ENTE L, RAEBICIE, L —FEB L CILE -EHEFEORREHT
WCOBHFIEL, BHENICOHENICOBEIZDLOTRETH S, T42bL, HER LERILAT
DFEFAFITIZ300~400m DHFHE T V2 EL, FORELBOEREIZARKE~AEL (676m)
~, BEIIERIL (540m) ~EHido COEF ) OBAITIE, BHELEB L ZORMAICEZL
EETHBEEANBIEIELRADIZXT L, BEETAHEA 7O v 7I13% HAA TAR KERERY
WCEDbNS, EIETIE, BEELAEEIANVE—TF (1980) 12X 2BEHIEERXEBREELS
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ChbhTwb, LaL, BROKESE, [dLiE - BEARTHE] (BREEEXEEETAVF T,
1979) BEIRERE [mpEHus] GEREEEE BRI ANVF—IT, 1985) dbHEDZEERICH 5720,
PRI BRI SEPITHN TV B,

1972 A H19TTHEIZ T TB I b N7 B MRS IC & 2 UMNEROMBREERERETIE, /N
HA R & BT /NREH 2 O SMNER 2 /E S EICHER T 4K 2119mOFMIC BT, F
L LT PHEE 6 kn/s BOMWESHH SN, UHNBEFORRELEL L 312, BRBEILR
BT 5 HRIEORBIFIRLIEEE OIS 02 N7z (Ono et al., 1978 ; Kakura, 1982),
ZDEREITIX, 4.9km/s BAMIBEBIC D/ o TR AZ L QLM I NS, B S HkRELS
15kmbh b, S BEREAS 3 kml B o> TREBEICIRBEEDEZNSL L, LIriBEEYEYEL
FHENZHERT 3 2 BT, BB S AT OIIR DA TH 5 727280, KRB L IRE L - HBETH -
720 AEOBKIZ, FEEEEBICBITAFHILABOIELIHELTEY, EROBITHERY
SRS AERTHEERTH b,

31°45'N

T 31°40'N
130°30' E

Fig. 1. Shot poihts (cross) and observation stations (circle) used in the present study. Integer
refers to the station number. Location of the investigated area is shown on the left.
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OB TREDNE L 2 o TV ARINER, BREELEEEI RV E—TT (1979, 1985) @
FEICL DL, KEETHRILEE L EFPRUESEICR S NS, LEFPLILEE Y, EH
HRTEIIC, ANERBLIFIIN D HREE 2 BV OBl L R A @ a AN A RIS ~REEn
AHPARILAETH Y, —HbBCTRBALMERY (AR KRGERY) ([CBbDITVW5, JLER
MR SRR IS SN, COBROEBIBRL TV EELONTVWD, T/, ik
BTEA BRA7) BXOBUNAT EHE9) HEOBEICIE, BEFHICHEELZE S
LERPLILEESR O NS, NERISEF IR A S EHHETEIC A CHERE L 7= B8 T,
EFPRILEEY FEAICEY, B CRELBICET 2 ERELERERICH D, TR
BIREOWE - YV IME - REOERBHSOAY, LIS - CHEL, BREOEB~L#BT
5 [NEBIHIET 5 HEE IR, OBBTERBIUBLRTRTSY, BRAK—) v 7RI L
%L, HBHRICIIRAE - RILE R EOKBES T VIRICWCOREALTYS (KK, 1988
) 1o

2, BATGE

BMAEERT71kmd ), JLBIGEVEBES (SP. 1, BAERA) 25 hRBmSa (SP.2, ER
BMA) BXUEBOBB S (SP. 3, F¥ERA) FTI, ERERETZENENSL2, 697nmT
55 BHEIZE L F500m DR TRE SN, BHA 2 & OB EREIZ20M L % > T 5 (Fig.
), BETAEROHIWLE, 1EOBKISTT AERASOKIZS ~6THY, HHREHRICIZEE
FREE 5720 BVIBRIERIIIH: OLTHEHTH S, T2, BEELOEBEIZIE, BAED
BREZASWMLCTF RS F—% L a—FICEHT A LRI, BEAOITOABETHRELAEAR
& ot BINZ1982~19844E 12 b7 5 THB I b, AFF10E OB % FLsk L7

Fig. 2i%, SP.1 & SP.2\Zx3 5L a—Ft 72 a v Thl), TnEh 4 EORWKILHTHE
BENTVD, FEALDRFEFNIHEBELTL EATY 2R, FHABD R 13 msec BEICB X
FoTWh, TNLOBMAHTIE, B RXHIEFENOEEYREL T, —EDREBBETREKX
ERLEEFRELSTBY, Fig 2(b) IR L7 SP. 2 OEEEBI EI13OEEFICIE, 3EICH
FTRALZBEFHPHEEICEDN TV S, SP. 31220\ T, EEISBWRERET 57- D
DFEHTITL L, BRI 1 EIZFISHR D - 72,

BKRBDAAL 9 FHFA LR 2EEL L7 P DB O LB Fig. SIRENTW A,
BRI L BFEEAPTEETH D, LIa—FE2I s> (Fig2) KRALHIZ, BN
EYHHETHAHI2D00b 6T, ERMRICIE, BEORMI L XEL TERD “LU &
MArHRPICEbRTEBY, EEERD LV IZ dip slip BB OHFELZBELSE S, 77, B
EEICBITAAPITEED,S I, BAKBDAL v FRADPSBE I TII—EDEMZET LI &
PHETH S, ZORMETRAKFHELIERZI LTS, BITICH- T, BABICBITA
BHMNEDOBVBLIUOBABHEDIISDEEREML, —FL Lz INOLDREICL - TEL
HEIEEIIRKIO msec BELRBEIONS,

3. EEMWE
KBLBETHRINVEED P PRE Vyr &, BRABRBET, 2—EL L, BHAEEDAD
JEEPL S LDOND, SP.2 & SP.3DERT -5 LTVT, BEO—IMICHREE IS

INBHETLEZEREICANS L, V,;=37kn/s T,=0.018 s 2 EE &N 5B, T72, SP. 1 DEFETIE
Vyi=42knfs L %%, HE3Tkn/s B L 42kn/s DRIIEDHENFTAIZ, FhFN, BEEE
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Fig. 2. Seismic record sections for SP.1 (a) and SP.2 (b) . Arrowhead shows the first arrival
and integer stands for the station number.
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BERITAIVF -7 (1979, 1985) DIvEFHAZINEE L LESHRIERIIHET 5,

FEEED “L OV AWRT X DI, AEHBIIZ—MTHRICER T2 “KEER” BHEET 5,
BHSEEO®E LS, INRFAEHMBEERIIELSHT HIMERE L OEILB IS h, £
RO “LV OREZEHILHMTLE, DRVDEIDVH L, AR L L > TV HEIIEER,
CHICENS LB ETIZE L, BRI, TER»SDBIFEZH>ODIBEIIIEBRTELLEZ
55 (—EHoOMEBTIZ, THOMBBIBRICEHDLONTWS), SP. 1 LEHIN 4 DM, &
W& 72 > TOTEIEBIIOZHA N, JNEICIIHBESIER L TWE, ZOBBSOER, B
L SP. 2 BB OBREILL121I2B1F 5 A0 IHEE (Fig. 3) 76, COBEEBRED P EEE
132.3~29km/s EHEEEI NS, Onoet al. (1978) 1%, FALEIRRICBITAERIFEEH]ISkmDOH S 1 4
FOADERR S, FBD P HHEEL25km/s & LTWAD, THIEASEDORERIZFE L%V,

AP EEL2~6.1km/s IIHEBBOTICH A RINEESLERSHIIHILTALEZOND, &
B &N ERHES X DO THERETHY, BED L YE” GRE, 1938; Higk, 1977,
p.66) DEAHLVHEETHA70D, INOLDEEIZT—FWICIIET H%V, BIZIE, SP. 1L SP.
21T AHEBEG6, I9BIUI0D T fEL S, 42~44kn/s 2185, Z DRI L DL
WIEHRoTWwAHETNIE, SP.2 2B LTCIORBYE)BRA S ICRLET AEITHIZ, B LD
#50 msec R<CHEON BT TH S, TNIRBEDHBZ KELBAI TS, LAdoT, &2
FEEEZZEZNE, ZOBIZSP. 1 58S TORBICEELTH, FN X ) EETIZE
FELZWD, Holcb LTHEBIIHIDDRWIZERL TEL ZIFER S v, EIZOWT
b, BIREIEWD, WHIET AEEROERT - 3BEONLV, I TRATHBIICLILIR
SHORR, BB TORIUEED P EEE L L T42kn/s BEEEETIZ48kn/s AT S, D
&9 R EBEEIT Kakura (1982) D4.9km/s BICHLT 5 DT, BAMDILWERHICH- ) &
BEERTANATRBEIHETLEEZOND,

FERFHAR (Fig. 3) 2 S#EIT S &, BASIOMNEICKE % dip slip HOWE S ), EElA
UASI5ORBMTREBDEIINNII-ETH D, ChLEERICAN, BllE9I B LU0DE
RrHAVWD L, EXB48kn/s BOTFT 4 LA ¥ A 2hb LT D [Fig 4(b)], 4.2km/s BIZEI L Tid,
FBOZIEEZERL, SP. 1 »58HES5 TTORBMTT A LA 54 LI EREEL 20V
EIRE L7 (BEE 4251, BABRRWELSD), TAVATALDF v FIZBHHE6~7,
BLUB~16HEICORONED, TROEBRITIE, T4 LA 54 2ORBRBBLIZ/NE N,

INSDF4 LA 7L LEHNT, V,=23, 42, 48kn/s D3IB»O 2 HEEZ I TR L X
) o PIFRFRERD K & 7 dip slip RIWB DOAE %R SP. 1 2> 53.28km DAL E (BRI 100046450.1km)
&L, 42kn/s BOES RS IOEETERETLE, WIBHEIIBIIAEBOELDR/NE
BEOmAEON, ZORBDES T ERRBRESOmAD LT L, LML, ZDL)2EED
YEPIFRAMDNSLEEIZBNTL, EBOESAH, BES 6L TIZS50mE 25 DI L,
RS SP. 1 2 SE A 5 ORI TIZ800~1000m b B X XUENDH S, SP. 2 %L, BElX
S5BLUV6FETLEITEORBEANITER S LT, TNODETOERY RBFICHET
HTEIXTER, HAEMNEBUMOER 2 2 THENETI VHITEIEREL LR LTCWEEE
ZOoNBH, BEEEEEREIANVE-FF (1980) OFRAETIE, HAEE UM TEHRE
WKREREBVIIRONT, LEFPRUEE*ECEBEREOFES XL HI500mETH 5,
TAERTEITHRABOBEZII500m T L ETUE, 4.2km/s BOE S IZHVWEVWEEnEET, 0
RBOTICIZEEI Y P I A MORELZEEEREEVSFE LR ITER S 2V, BIEELEEE
HELIIER 2 TWEEE D HRVD, TCTEHMENDIC, ZNFNE—DORE*HTEER b,
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Fig. 3. Travel time curves for SP. 1 (square), SP. 2 (circle) and SP. 3 (triangle). Mark size
corresponds to the accuracy of the onset detection and apparent velocity is shown along
the curve. Integer on the uppermost stands for the station number.

R B I ER I BT CEAE T AERILRE & & 2 THIEFR R FE X2V (KK, 1988%1E),

FoREVHBREFICHHLEZONLERYERELE L, BEHICZHIIERELEMNT
53I5—-URBOEH (HIEX, 1977, p.55) ANELNTWAE IR B, T 2T, HES
iz V) =V,+k(z+h,) TEDLL [z 1FEE, h, ZBHEDOEZX], SP. 2123 A8 H10L
LNOERLBRET A L% V,=27km/s, k=05s"! 28HAT 5, ZOHEA, SP.3IZELTII,
BRSIITIZI 9 - VB 2R L/-EZERS, BEUSI0TII TR 2B LI WEiE 25, »
K OHDETIE, EEESHEBESL DET msec BLIET BA, HEDEWTASE %2 EDKIL
EEPBILBOFIZTVIRICA > TWAHEE (KR, 1988FM5) #ZEX ULHBTE L), &HE
BB, V,=25km/s, k=26 s TTEILERTHEREFT—FIIWESINSA, kA510s ! %
Mz AL, SP.3#HTEASILIEET AERMORKFEANEBOERI LB Z, EEICOTHE
BEL 5,

LR L 2EATHBORETOME, BRPRIMOBRE L LB T, V,=2.3kn/s DERB D
TI24.2km/s BASH - T, BREEHRE AT V,=48kn/sDEBHMH ), WL HhEETIX, &
BITOMEIT—VR (V,=2.7km/s, k=05 s"1) AHDTWBETFIVAMRE E 7 [Fig. 4(a) ],
CDEE, FALAIALDOHEINSEBOFE S IZ LEMBORE T460mE 25, 72720L,2
CTREBOLZINEEYERL, 72, LANHHTHEEEREDOEEICONVTIE, 35—
BOFH%E L 5T V,=29m/s £ T 5,

4, EBOFSIIOVTDHE

Ono et al. (1978) 1%, KU DA DBITERTH A2, EELE ZEICICHET T 208128
WT, EX#H08kmnD25kn/s DEBDOTIZ, 2kmDEZD53kn/s B dbEOTWWE, 72,
KMMAO%@H,mhMﬂ%%EWKEMﬁKBWT,C@mkﬂﬁ@%%%ﬁ<fJ§é%%1
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D2.7km/s B & 300m D39%km/s BDOTIZ, # 3 kmDE X D49kn/s BAHAHE LTS, TNHD
BN, BRABLUBRUSEBOBBAKE o 22008# b H - T, REEEDOSHEEEITE
{, BBOFRIIIRLREDIZIDET > TVE,

FAEHIBIZBNTIE, BHELEEEEIANVFE-T (1979) 2k 2HEABEMETIE, X%
BT A ESHRILEENEE200mICH b E SN, 7, EHEBEORITIS, BHEEXY
BREIANVF—FF (1980) 235-27-3BEF I (FEL180g [ci DIMFERE - KR HERY, 240
g [ DACEEFHD - PEARILNERE, B L 0U260g [ciDILETARINALE - 2B AETHER) <3,
#1300m DIFE SN EBIDH S, LITLIEFIH E NS Nafe and Drake DEE L BEDEFR [Dosiv
and Savir (1988, p. 52) ] ZHWA &, HBE240 g /et IZXHET 5 P EHEEIZH 4 kn/sTH 5,
RKEOMBERE, KRHHEEYIZIELOTENVEINTWEDLRD, TOX) REFIVTR, BB
WEEOERERITIE, 100 msec L ELBEBERINSTEC, RKESOERT -7 *HBETE
72\,

K=y FFRHI I NE, SEREEZT 2R OBEA R 2kl H HMETIE, BB TH S
WA +BEAT100m DE S THEINLDIZ, HIUTIZ600mDESTHZNNR 5L (KK,
198470M5) 0 T D & ) e EMEEDOBME S 13, B SNERIKICORBINTVS (Fig. 3),
SAT ABEOEEICE LTI, APITEEZHAVTY2R)ORE T CRETE 24, ERMHR
TN Db D LU 2o TR BMEIROONE D o7z LA T, BEEF VO
HEIZH72o TR, WODDREDEA LBEDHEMALILETH 572, RAMRL R oTW
HEWEEE, RO LU LB, OHKT L TEL, BEEFVTIRER SN, B
T, 30~70mDFESIZ, HIUBEEZZOSNAREFBEEIEE SN,

-500- (a) +-500
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Fig. 4. Crustal structure and ray paths along the profile of about 7km long (a) and delay times
for layers of 4.2 and 4.8km/s(b). Numerals in (a) refer to P wave velocities. Station
numbers and shot points are shown on the uppermost of each figure.
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HEENZET NV [Fig 4(a)] T, HAER LEILETOERIZH 72 AP RBOMFNE T
D ERST, EIZEFE L Y #9400m E255 T, 100m A TIZ $ T 2 5 B A 7 3121349200 m
RELDEENDH ), EBOFERSIZ, 450m 2> SIbNH - THI00m T ERWAT 5, FREDOKTE
SOEH, ¥ 2mOREIZBITAHEBOFESIFIFIF—ETL0~480m TH 5, Bl H14~ 16T
T, #9150m DR ZETREIATED b BBIIFICH > TIES 2L, BEEHE TOESIZ700m
ETA, T, FILIICBWT00mDERSTOIMA+RESEON o722 ) KR=—1)
Y RBOER (KK, 1984FMME) ZET 5,

BEEEAERELANVF—IT (1980) OWMETIE, BEKIUEEY L NAER FILE) OFEE
#18g/af& LTWAHD, HADEEETNVIZH EOVWTEE-FEOEREZERTLE, 20O
TEIL22g [cdBELRBOOND, L2 -TC, ENEFEDOENIOHEESENLEBDELY,
HODEBITERI VIR VBL, ADETIVEDENDG/NSILL R LIENTFEINS,

5. &9V

B TmOXBIIHATH 3 OOMABRKEEZFIAL, BELEITOXRMMREEL KD, P
R4 8km/s DEBOGE XL, P OIE THOmIEE, EIBETIZ700m 2T, AHE LTV
{Oh?D dip slip BOBREND Y, HRIFTIEHERICEBEITERL L T100mLAEIZR 5, HIFE
DILERIZIE, HEE2.3kn/s DEBDOTI24.2km/s DRINEEN DB, BBOELLERTLLE, =
NAEBTITOMETEDOTNDLLIIEZOLNT, ZOEIIFHEVENI00~200mTH T, 30~
70m & D IEVWES TIREEEREOFEENLETH 5, HEFEMIIEZ T, THEEILBICAHT
ENb, PIMOBEIHTIE, WBE L TRHTESL L) 2HEELRINEEIIEDO LN 572,

WEE L RARAEHE L (BREFI) 123, AXRBOBEICEL, £ 2HBURVEVs,
BB H72 5 TiE, WERA - ERWA - FFRADEROMB NN D o720 T, BHNIC
&, LTOBEFSML, BHEE - RES - il Bt H#HLb) &L - Fik Gk Bid)
T - MTHE - miEE - EFEA - KEALCTF - IWTFEESE - ILAKRE - EAHEM - KA -
FRFIC. b TREHT S,
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