_ wm X
551.7 (522.5) : 550, 837, 7-+550. 85
SEEBECETIFRFES LVARBMEICLOWLT
R WIB  EHR EES™ ER —wrx

Marine Sonic Survey and Land Geological Survey’
on the Shimabara Kaiwan ’

by 4 ‘ -
Junsuke Chiajo, Nobuoki Kondo A ‘

& Hajime Kurasawa

Abstract”

The marine sonic survey using the Sparker and land geological survey were carried out
for the reclamation work of the Ariake sea and the Shimabara Kaiwan at four projected lines
of Hayasaki strait district, Misumi district, Nagasu district and Miike district.

The sonic survey was conducted over approximately 300km of prescribed lines and
approximately 150 km of unprescribed lines.. ' )

At Hayasaki strait, reflected waves were picked up at both Shimabara peninsula side and
_Amakusa. island side, but there were no reflected waves about the central part of Hayasaki .
strait. The reason why it could not be picked up was undecided between the complicated.
submarine topography and geological structure under the sea bottom.

At Misumi district, the fair reflected waves were picked up, and here is rather simple |
structure not only geologically but by records of sonic survey. But there are a large sand-
bank-and small one, and the former is located at about the céntral part of this area, and its
specific height attains to approximately 30 m, width more than 4km, and the internal struc-
ture of sandbank is dipping outward from the main stream, shown schematically in Fig. 8.
The sandbank, natural levee and caldron are the characteristic: features of the Shimabara
Kaiwan. . ) .

At Nagasu district, reflected waves at the Shimabara peninsula side differ from those at
the Nagasu offshore. At the middle part of this area, the complicated and undistinct reflec-
tion' patterns were observed. This area séems to be pyrocrastics -or crashing zones where
coincides almost in the submarine terrace. The reason of such coincidence is unknown yet.:

Miike area was deposited with recent thick marine sediments formed mainly soft mud and -
‘voze. It was very difficult to prospect the Ariake sea, because of the absorption of waves
by soft mud and existence of multiple reflections at the shallow sea bottom. There are some
natural levees. From the records of this survey, there are scattering wave zones in the
middle of natural levees which are the old river beds.  The dips of reflection planes in the

sandbank and natural levee were observed and presumed in their history. ‘
At the foot of Tara-dake volcano, the strong reflections and multiple ones were recorded

and the hard reflection beds were assumed as lava flow of Mt. Tara-dake. On the unpre-
scribed lines, the writer observed the dome-like structure near the Okigamise shoal, sometimes
called Okinoshima island, formed by agglomerate. The anticline and fault zone were observed
at the west side of large caldron in the vicinity of Yushima island.

The geological survey was carried out along the seashore of the Shimabara Kaiwan.
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ERGHEC BT, ZOHEIZE 4R BRT R
+o HWEED 1 BT d»Hd A —H— (sparker) 137Kk
HIZ BUWT K& (spark discharge) ¥ e, Zhiz
FOFRET PEREFHE LTV 5, AFRETRA

T WO AP BIREEE 1 FOBFIZL b0 L

BT B, 2R FFESHIE, A
| BREWEROZRE LEE 2 2EA 5,
ETIET T UHEY Uiz, ,
RIESH OKFHERE & RRSIBIRO = v
BORT IHE LB BB, BRI DT—F VTR
90m B LT Bt Lic. BMEHD 7oy 7 - 5747
ZLE 20 RDEFY THB, ' '
KT 5 ERD 5 DOEHITTe B,
(1) FHRM (BERE, KPRE)
(2) = - Wigy

HEEEOBEEREROLBY TH A,
EHFIL 100V 60cps OXHEREL, 2hEk b5 X TH T,000
V CHRELTHERT S, B UCERE 2Y FYy 3~ IRBS
H, AHESE L HICHEERTHRE L TEERET S,
ZOREIOMEE, BEERDL I2y gy « T4 ATV
BERIL, ChTREVWHEL BT 2 25507k FEE A
Wl B, )
BN  ARA—-H-D7uy X

(3) #I # =6

(4) # & %

(5) & I

REEIT 1t 35 TH D,

(1) 3 #® |

B TR SN2 60cps, 110 V. OEFE KR T
7,000 VIZHIE L, ZhEFlsm LiEhisgELcay
FoB— KRBT B, ZOBFEIX 10,000V 17t B,
CORBENEREZEY v v 7 (rigatron) &H
L A4y FEIEZELT, 7k¢@ﬁ&?€%'€$§fﬁ(€€ L, %
FeT 5, TOEBORIZIIE 21 KO LBV THD,

Ei, Es, e D3DODBBILZOEBEEDRAL v F 72

EKE: AR s - DR BE
7 » x B 7 =
X Bl Echo sounder RS A
25 : Sparker Sonoprobe
SRR A B {1_2%5‘9)2%6 D 0 5 100~10,0QOcps 3, 800 cps D W F P 5~300 cps k
N4 I % 100~2, 000 cps : " ‘ 20~100 cps
%O E K| 15/sec R & e (BN e —
CREEHEEAE S Y moL H Y o n
ggﬁ(gg?ﬁg B B (0™ 100.m 70 m 3, 000
T XLV FXF R I BEERES K H K E W &R E 3 -3
= = o |[RREZRSE (B < 0H oy WEXIRE B W IR
TR Fllarrrioee) | BREIRE GEREAmvo) | BERSFs v
B Al = Y :
gz |0 2z A 2 A 5 A
#BOE B OE | A L o L e L » Y
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BRBEBICHST A EEEES L CRRBHECOWT (Rt - EBER - R -

. _—/P“i 1.3%0 Kigr ik
 $$i}|€1w. %%% {- ’tf.

T—iﬁliiié

W=
WA

FelM FE R B

g

Lo "‘,‘““ ~;.—\,\F‘
G TERM Hoe 2

a1V
# 22 G
VBN BEEET, E-Ee BRIET v F Y- ek
BEBIZEINCA D, E-E: MOERIE 22 €3 mm
EEOMM gap THY, FRIHAEHTE D,

e TEBHOMBIEMTHY, e~E: IZHBEEMAD 4
T2y Y ey 4NN D, SIENEEN DA 7
=y a ¥ IANVCEESRDY, e~Es ST
BAUEZ B L, TS OBETH A F Y LENZDT Bl

FIDESHTY, ZOMTHET 2, & TRETAE

KO KE B Ey-Es BB TIE 2 2 B2 R
DTEBICIKE ST 5, =5 L CHIHEEDES TRFR
BT 5, —ERETAET Y F v —BRHIEX
N, WEIHe B & 57 s U BBy BISIRREC S
Do . :

CEESRIROIA Y (LH) THE L, RG] sweep

PEE B &5 AR & %, FHOHRERIITETOR

4y F DB E RSB LT 5. BETH BT
DREBEEIE SN TN TRIEBOFRD F 7 IZBRD
Z 4w FRITERGEEARNL, F7EEDRLE
24y FHADIE, T P72 & EBgC T v 5
Y- C OEHAY 5 — b END,

K BB BRI E AR 20 mm THMI A TER D
BETHY, FOBETECSEOBEEL A, & 2
mm, FOBIZHFEYE LTT 7oy i A-sTnd, &

DOWEEMRE 77 RAF v 7TOATHRFEL, Bhbor—"

FAMCERET B (5 22 BT,
(2) =R - HES :
FRBRITIWE DO B O (magnets-striction hydro-

phone) THh b, FEZT 5 KF TR LB LAY,
WMFEE L CMEORERIZIE 71207 5D, 7}@%0)% ‘
MELD T — 2 AN TH Do AEDK— v D EEIN
12cm, X 70cm Th b, ‘ ) ‘
FIBED H AL~ 7 L CHIREI O E s B, HETEES
BENRERN 2 By O EIEIERS - kR - BIESRTRY
720, FEERD 2 I o FIRERE LD LAV
BEMEREROL L 2 0OWEFINT LD
BEBOH I HT B LY, BEBOHIT2HT A
EDTED, T/, BESFVELTHERESROH 1%
EHEEREIREIC AN B HED BEIC L VRS D 2,
WS (filter) OEE &R OERTE R BT Alter D
JEB IR & f55228 (multiplier) OFETHET Y, 50~9,000
cps FREAHIIIS N B, BIEENC 2B Y LT input
gain contryd ¥ interstage attenuator ¥ & L, Bi&EiX
0~40db % 10db [fBIZ 5 27 v 7H Y, HBEIL 0~
40db ¥ T 2db MRICH - T, MHEDOF CHERNE
I %, . -
Rectifier 13135 2 BT 22, FEERT 0%
D (BB23MER), EWBEmITEEOBRIER %

CRZIZAEV LR, REERIT TGRS, A

TR 5% 7,

NPT

SRR

1\ [\ AN (‘X—A 34 BR

H

#® 28 X

Compression {1545 LD A J1 45358 & 5 O CHI
EORIBEET M, WIIBH e & D ICFIEEET

%, Slicer 1XFRED SN Ik LT B0 4T

AWEZ BIZHD B,

(3) #1 9 #

FIXLR 1 v FI& off-standby-on &78-> T %, Sweep
time ¥ SERMC_LORFT HERT T 1/2, 1/4, 1/8, 1/16sec
DAZ 4y F T2 DI, ThbIXKOEER
1,480 m/sec &9 B & T £ 366m, 183 m, 92 m,
46 m (TR B, 4

Program control (FRIEFHE) 2 1:1, 1:2,
1:8, 114, 1:6, 1112 D6D2DRY Y a¥EHFL,
FRENDORIT DR 7 S OERE ~ 72T TR
T Do
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HERAEFARGEI2E F45)

{r#HaR% (phase control) I/KFHEAIITI bzt
D EDEE T ke &£ 20 2 XD D, FlzSNEFERE
13 THARREE2 706 F 5 A 3ERICOE 1ETD
WE L, KES%2EREFICESEEE b,

Splicing X 2 DDFEFICE—F » ¥ X2 AOHTEFED
FTHAIZ on 129 %, Marker 3K 5 > « 24 9 F %
LT D HEREERARICROT IR AT A Do T ITENEIEF D
TETHRHRE AN DAV 5,

(4) 3 & #

CESRF T A 24 BUCORY & 51T BN 13cm D

I 2 DOIRPBROMES D 1), THITR Y RIBIRIC
#5 helical wire 235E -~ Tdh» T, ;ﬂb:@%‘%}fﬁ%ﬂb
%o EEME I SATLMZT 2 THHT 1 7OH

Dk 57 Cknife blade) AL D - TIEEHEN < BE

BRIECH » TRIZEM 2N, B\ i (&
ISR R B MR R TR T B L ZICRE L
B AP H T OIS £ CAET BRI F T AE
BT B0T, LRI L AN, Wb
WP DFEE L N %o BFBITHINT 57 — 2B
7% Cknife blade) H\HHROM & BUR I LT
Bo CHEW S D E— 5 —TH LT3, FHudiisk
AR E TBLECL AT RS BOE ST Bresd

T B, TR AT ORI L F L O b

DEMGS, MBI 47em TZHIT 2 T+ 1A
L, 1F vy TLADERIIK 28cm THD, IEMAP
4R ¥ 5 4% BT AIT12 60 cps, 110V A ¢ 27
Yo AFIEEE S Hv, EEBLE 900 rpm & 1,800
rbm D 2FEETH B, '

B feEh

T-A B B R
E-4—
e .
; j ¥y T v I A
7“’./[7\‘%71&
HeaM EHEF oL

ek ry Ab*biﬁm_

, SDAT = VEIRT 6 KDIE
WSS 5,

?E@%rﬁﬁ 2 %@ﬁﬁf (paper transport controD [

1, 1:2, 1:4,1:6 D42 HY 1:2 T sweep time
2% 1/8sec D& EH 5em/min Thb, ZUTIBOME
SEBERLT, uﬁﬁiiﬁ.ﬁfﬁ@ﬁ@ﬁfﬁut?ﬁ@ﬂﬁ@ﬂ:
exaggeration ¥ EHBIZKTH B,
%ﬁ?lﬂﬁbFﬁéﬁxﬂbi%&%U&ié?ﬂﬂ’]k’”‘bof, i)

C DEENA v ME 2m/sec ) 72k

IR ERIRE - RIRBOFEMIED B0

ARt B,

(5) & E #

- WIL 60 cps, 110V DEFRBEE A, 7V ve
Yy CEIEd A, ARE 2~3kW FBEThY, T
BT 5kW Db D, =¥ 1LkW i h DT
5 Hﬁﬁ@ﬁbm,%ﬁo77/$@&u%®#%
TTh D,

BUEATK OISO LI TH B,
ERROWEE T EE UTCUIIRG IR sweep time 1332 &

o UT 1/8sec &flviz, Ly LARRARRIZKIEAEE D

T 1/4sec IV 7z, 1/8sec D& EHED scale X 1/400
12755,

WHIIE—F v ¥ 2T 1T 200~600 cps m@’%
vy, 8 2 Fx 3R VEEBELACE 2720, no filter 1T
L72Y Lize F72/REEDERVETTIE phase control % 1
L21ZL, HE1F >3 0~92m 128 92~183m
DI E Hins e, BT L., FIRIE

v FFal® program (X 1:2 & L, HEREEIEWOTHL

MR 1 & L, BREDIZ 1:2 2L, SOLEH
M LOEEE
IKED . exaggeration (3 4~5 L2705,

BEEIRANETED LRFNEL RIS TERLE
FTREAETTLE > DT Bra bR ZES interstage
attenuation T %ﬁi’%‘ﬁ‘ B NENR DD, T KIZ Y
t%t”“ébt@f?’t@ﬁ‘ 5D Tary—THEEL
72

B 20~30t 2 © #&@w&f;b i LM DT
2 FF LV, & UTEEORWLEIZIR,

2. EESROEFICOWT

(1) B & ¥

AR OT LEICIE AT LB RO b B, Th
m%ﬁbtﬁﬁﬁ%ﬁﬁ%mxé%w,%mfwﬁﬁa
BIRSFLTADSDTH D, T OIS EHIREA B
DITFF Tf;,cﬁf
BB bbb, Z0HLITEHEE 2em i1 B
BRI T % 57U ¥ 7 S B HEREIRE) TR oM
TORBMTIIAm, HEFED D WITAATRE LTAS
BRIZEEAKE VO THRMEE filter OFTIEF L, W

- W% ringing LI L, HAHEL (wave train #4F
D)o T EITEHEEL WFEodz ER BN D LB
Thhd, BEEREOR, 1
. TORDHRS

VD BORHEATRES 5 3
KRNSO LY, &5 LATREEE
DRDHERBOL Y v v DEDL 570 WED 135 5
ifz}@%o B ERRIZE A T 2 AT E

, WEIEERD AGC. D76 DFEHF LA IZ K& <2

26—— (272)



BIRBEBIIsT 2HHE Ek;umﬁﬂh’gbgou T (*?Fﬁ@ﬁﬁi

SHITW3,
YAEJETE D SO BT LT 8 DRI T ZAUE
HENERIZL2bDTH- T, B R AT L7 HERR
Wiid B L5 O e Tk, B 25 Bz eh p it
IZRTHDTHD, THbbES d OFRRMGE (REE
DR TR LRI E e P o, T TR
L CAAED Rz L ORI e B 5, T ORRIZEL
2di/V Th b, BIRT B

W ERLBVIEEDERDEDL 2(di+d)/V THY,
ORI OBREIE ditde ThB, £ LTIOM

BRI D & 51 HOE Y wave train #1ED,
TNDVRET ORI 8 DRA T #E< FRLT b
T, WENBIRDOMEIZ e » T BDTIRARVDTH D,

i IR
d, [\ _ . time
4 % , B K
i STAN
;51“‘ . K v Rgy
8 S &
g
4
by
~ o . SR
# ik /\\/\
—
—3' (a) + a,)

525 M RIREEREDAXDE L BEDOBR

FPEETIE 4=1.5m, do=1.5m Pz L7=DT di
+de=3m [T dh 5755, EROLF TIBEAMC L - TH B
RBNRINIYRSES DT LB, T OERINE
Kum@tﬁu#% ETORHHE TIREEZ ERE K
HEBOBE LT L, T 7-$BIESE N D AGC D%
L BHDTIIE EHRTIT AV, RIFS - TIEBLRE
CTREZNEBT B2 LA TE B, BTERITHEA
" THIEVEL D ERRERLZREDZ A AF N DO
CIFE LS Aol EETIRIEANL 01272 5), 7ol &
WEOHENZHERIIAY LT /B0 T S-N &
T B, EBIZIXEET 2 HEOWED 1/4 X ¥ b
W ERE T L,

WIZZERE &S BRNDH B,

B L7 WBIE T —RERAT LIRICKIE TRAT LT
B, &7 S UYBETRET U CRIREFICA D D23, ZERGT
b, B EE, WELSRH 0, RS ER
44 multiple reflection &\~3 , ZERGHIBEDOLE XD
2 I DOREICE DN B0 BILBHI R o ZhU spar-

BRI < B L E T
ERT 5 ENDH D, Lk T ESRIRSND

EREERE - AR =)

ker 1ZfR >3 echo sounder f%@i@i‘@ffé%ﬁﬁ%?ﬁ
THIRZ B, ZEFIHIERN DOSEE L Ee 5 L it
FE Iz L, & IR L KT AFAT/R & £ 104
i Lis, ZERENIEERICE S0 & mOM A
ETRIY 3505, BEOFIOKIHIRSEEERIE:
Big, HEFEHT D BAA BN T HER DS
bDTHBH D, §TRHE SEER - CHIEE % 6
b. L LEBRRNEHGEEOKRE X2HEET 2F00
HYII s X5 EbH s BRI 11 210,

(2) f##r (migration) .

RS 77—~ OFERFED & 5 TR 2 175 I L
LTt EH T % HiEEBE (tme section) &
AT VD, ZOFETIROFE. BFEE LTL 28b

.x%%@ﬁﬁTmiﬁﬁéﬁgwnw,%@@ﬂ%@%

k%&ot%wmﬂﬁik%ﬁﬂéo
B EAKFOREDE LR TIEEE 26 [210,1/1?@“;
m;%ﬁif@ﬂ%awﬁﬁ@ﬁ%ﬁm%mént@a

'®)ﬁ%ﬁ®ﬁ§amﬁm%mfib@,%@@ﬂﬁﬁ

Loz
sin §=tan a
T 2H R H 5,
ﬁ\\\\ . . K&
X’% AR L HEHE
R ES@E

% 26 T YT & Tk OSSR TE OB R

3 72k B ISR OB s — S DK (Bl

kI K B &, F ORI LR A

7B, Lo LEBICIEOWE 2 BT 57010
WE ORE & AFDOREODL exaggeration # 2~5 {if
T BIENE, ZOHE S LT5HES N1 T
& EFE AW B, AR & EIRED/LT AL a
LT aHE
S=cota@

i (58 21 KER),
T 2 SRR O RS A B S M T B AR
FNAT L IHE Tld/e<, &£< *ﬁ“‘lﬂ'ézgi) &
% (Bl XHhR 1 AR/ 7‘5;‘)0

28 ML (ﬂif”bi%iﬁdbéff% DEFMTE XS
DT CRET 5 2 DDOHEME, BOE HH 2EHHIC
725 (KK 1 2RISR,

S=1 OHE, RKEEOMERM a 73 45° B TH
HNEWEE sind=tan @ (% d=a LEPTEX B, a=
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: P ; WERER AW EI12E B49)
' DBED 3-8 PEEELTT,

4§ =cot @
: E5% KPLIEEODI exaggeration S=10
% $: i‘ﬁwlff“) L DLEOAEOBRER
RE »¥C _ (tan d=tan 31/S  d: RE.LOMEK, 9 EOMEED
i (exaggeration) - = -

81 6 | & 5 o1 P

0° | 0°0 | 82° | 3°34'| 64 | 11°3¢’
2 0°12’ | 34 | 3°52° | 66 | 12°40°
AE ' 4| 0°24 | 36 | 4°09 | 68 | 13°54’
6
8

0°38" | 38 | 4°28 || 70 | 15°2%

0°48" | 40 4°48 || 72 17°06’
10 1°01 || 42 5°09" | 74 | 19°14

AN mf;vii;* 12 | 1°13° | 44 | 5°81 || 76 | 21°51
%{ ) s T 85l ﬁ -} 7 opFp/ 01.07
i _ _ o EAE 14 | 1°26° | 46 5°55 | 78 | 25°12
! : » : 16 1°38 | 48 6°20" | 80 | 29°3%
! v , P .
R ’ 18 1°52" | 50 6°48" | 82 | 35°26
20° DHPETY 6=21°3 TEEL 6.5%EETH D, 20 2°05" || 52 7°18 || 84 | 43°34
S A1 ThWEEE (BE LAFORENE L b 92 | 2°19 | 54 | 7°50" | 86 | 55°03"
B, ik EOREIEOMERY 0y & BEOERITE O LoD 24 2°33" || 56 8°26" | 88 | 70°45
M5 6 21 tand=tan 6:/S THh D, Linl & pihs 26 | 2°47"| 58 9°06" | 90 | 90°00’
Wiz 0=01/8 EEPLTE Lopzitls, , 28 | 3°%0% | 60 | 9°50

A CHIERD S WA 4~5 fiThy, chan - o0 | S| 62 | 1009
PELNIHIEN T S=10 TH B DT, E5FET S=10 ' :
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(GL2)—65

i ) i - B e ik e %

WHERTEDO LD LT T, EEOHIE & BHEAARVES T 5, THMOEHE I 184m (2
HIET B, BELKFOREOKIK 4:1 THDd, HEDMLAH L\ EEHREAFELY, RHOM
HENDOEEETICRRT H72018, FREN D B, it AL LOWEDESEFL
TV 5 & AR LOMHEDENEE LI EHCIE > T2 83 Z0HTH S,

[ S S S o B T S

M2 ROWE—A& ¥ O &

e

1 8

NTHEUMBE Q82

k

VT - #EE) 2 e EMHD
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(LLH—T1¢

HBIAFLFBEZ AR THMAORKEIEHIE DL T2, FROBE
X B 5 =MEeHlmomEDM

R OWERR & TOTOERABELNLTH B,
Mo 6 = w—& K H &%

i o

FEDRS DL

THE,

POl SR R

i ey

VB

2PVCNEWHROQ T SEHNE e o2
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6L2)

P L L : . :
AR OISR, FRHLERICHILENREEL T D, R EECARFECER,
w9 = % ® 1 U &
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ERNNE

o
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e
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123

(082

HBROLTED KIS REONETNOLERT, TRTRTHETHADLORIEA LRV, FMEHLTHiE- X V8D
NTCBFVEETR ChH D, TOEM () P LEENDH D, ZOREI7 1 L5 T LTHAILIDDOTHD,

M1l = w1 M s W K

s
B G RRERARETEN (BRAD 188, BEOPRIBENL S5,
X R 12 = W W s

BT ) MH WEREW

(57 %



HHBHE DAL PRI FAHEDOEHR T, FBHED F— 2 ROBERIERETTETCV 3, ZOHBEOHRT
OB ORELHERE L T B, 7 4 L9 —iF 200~600 cps, iEHFAREEOEIZH 92m,

B fR 18 W m

P

e

e

R e

e
e v Y
e o

‘w.‘ e o
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T M) DNCANEHEHRQISEUME O

|3



(282)—9¢
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R
e,
ry

SAMEED 10, THEOLZMOWEE TEIEREMEISN, 2O LCHLHRHEENZOND, KE L REOCHEEET
BHEWE, BB EMECESD 2 SORMHEmIRY 2R L Vbhb, ZOTHD 2 BERFIMURTHS,

MR 15 B K ¥ B W B W

e s AL oo
T
it s
e

Fol®)HH WEEREW
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BERDOEEZRBORKIHE, RELCEROBALS S,
FHFRT T4 v P& FFIDT B,

1T R W=
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