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Seismic record obtained by the method of floating the detector spread at the sea surface. Charge (dynamite)
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BERELAL 221, UX30 %2 1 iR U SEEIRY, 6D6, 6D6, UY 76 3 BUEIEC
W, 5IT10804E X ERE 65]7 2 2@ X X 6CO P A7 3 BUBIR & Uiz, #55%
OFEHE, FIBRUCHIEZR LA OPEN I T, T30 e e 22 L, &K
BEHEAL, SMOBEEEIE 2 r— a2 v ¥ 2L, WNTERS % 30 <Eao5:
BERHAL, 74 X9 —~r~20 BEPI Ok, RO REN L 25 BREr BT 22D
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6 a ¥gdhszmEm Ok ST
Water-tight container to hold the detector.

EO6X b IR Y — = & X UOKHh AT R
Section diagram of sound wave detector and
water-tight pick-up case.

4

EER M U7, (BB TRD

RSB LB E L, W LOTHRITATT 52 AR LR #1707, B8R
4 RADIRET % A7t O® b ED, Tr=A FRER LRI EEDH S, £1X8 RO
IRBT2MARA yor T T 7L, 74N A8EDH 27 27z
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F 007 R OH i o

One set of amplifier.

T 20 2 M B R
1. 'filrg. AR 30

AR, 0 DR OPRR) 6km~14km QMG b, ARIAESEIE X b SRR
BB E5 FBGRER T QTR oMk T, IEOTERER H ORI B <, JHFIH 15
km mdb#y12km OFMEIZH Y, ZOHBFNIA2200km® TH B, (HRELHBM)

AT, FHEE L D304 2 2R 1RSI S b, SRR OMmP i X
DT SRR, PN - BAEORINOEN S ¢, 2 2 FEEEREB I A OETSS 0,

REEHROME B 0 2H0HE, P T 5, EIR A R LOBEIfIc M b, PE
P20 TS A VD HE & U, 2 2RI o Tk, R 2R R AR,
ERFUS O £# L LT 5, #BRIZI 2,000 t o HYH éiﬁé‘iH U, 556 - /NG T
Hi s Gk - TR @(*%%ﬁ@fﬁm§ﬂ5oik?%ﬁibﬂ%?ﬁﬂki@
DIFHERE, 7R ENENES L OUNF TR, IR T 5,

2. WHEKRENR

W RIARIE UG8 M, 4820 QRSB THSY, 205 bk i LOTHE
R, PB XD SHITOMTS 3,
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FURE U, BIYECPICHEE 2R ORP S5 L 5 Td 585, KEbL
0 TR 2 22 LR OB, BRCATIOH RIXZpEYIKE § 32, RS, EER
TANIB EAETTERTH B, A —H, LHBOW ET, 1 H9 b0 C450vhIg i
R 25, FRTH2, PRrOQEESES A2 2202, HLREZCRES
RET LBl hvETH S,

FHB OIS, WIFm X b 20m CHXI, FEESFICECED, HEHFCE D
T3, HUCTHHIARKETH S, U UTHOZESm RAITH O, BRE Ty &
ORI o C IO, 2 0HsHil 7 v FELEIZ b33 555, — 0545 20m Rsb
OB T, T 72EPCHEN, FEECEP s HlErlbUtn3,

3. HM¥L XUHE

AL, PR R T A RBOEERTH Y, ZOKBEE M X HhH20m K
SO AR L b AR S L o TR L R LT 5,

AR ORI, RINPEY S B, M RBEILSR ORI AN U, i Em
P TH2Y, Z2OREGEHEUEEEIRm Tohh, HWIPIMUTHRETH S, JLIRLH
& DT UT, FEETH ORISR 28 U SIETRING,  FAH 0l O e iiE o
DT, L OMEEOWHRISE B,

AU, 2FREE FEBT30T, HEZOHEPMBLENTaR0Y, HERTLLY
DML I AP OB L), INPHETEIETES, THDD,
FBRE O DOHINE, T b, KEZFR - H2R - BURL A, FEZREERHD I
KEDIER U, T OMAHHERCBT 3 AHTEE, WEHE, JhICEAT B
HEIFG I VRIS FARSIERES L b ARY, 208 ILERIEFE & b0 CiE
U, ML - BEHFROMECIOC, Z0EBL»ADDLOEELLRTL S,

AR, WD ECAEGCERE VAESRECB UL RS OBRAE D w3
NT&Hb, Wi AR IUVRBEOLRE L ) EoT 5,

BB EBETHECSN, 205 b THECEES - EEOMERV £, BT
ABARBED 2 VHFELVECDY, MR ESIUCRBSEOERI YL, REHOEE
HHSE LD T %, 50N, BL Y —BH (E50.7m), Z“HA (e 0.3mD b
DK, PLESISTREOEAZED), AR(E S 1.7m), HHEUES 1.4m), #HE(ES 0.7m
DIF) BRUZESHIIm), 0 6FTH 525, SREOCEIE, TSTEHIRBLEINT
“Be INLOREDS D, KiIREEARFIEERSIEL, BB S b ey R
Tdh, FHEHC PO CREELRRE YR U3, REORMSAIEIET, 2 0%
ERAC &5, GRAYS EORAE TR X bt Ao 3, KT 190m &l
7ol d8E 1 60~100m OHAEIC L QMO EELF O LR OHAEHH L T B,



13

FRED EEE, —BOCAEAC BRI - Hi - BRI Y ot
b, WH BT, ERAFECER L OR TR E SRTC 3, EBIHE E ORI EERE
Tl A%, ROTCZOEIE—FE$F, THILBT S L 080, & FEHIHER
B LT BREEED, BRI RET 58 00T LK T, K"'E’@T“n-m:“cc hkiks
RldsbDEELIsnT3,

FIRHE OREE, A/DSBOWREE, hWiERIC T 3 B0/ S CEIEEE I D
tﬁﬁo<w5o%%mﬁ%ﬁ%%~m%ﬁ%@%&.E%ﬁ—mmm%@ﬂa®2ﬁu%ﬁ
355 FIEGER L FROR R CIHEE 208 L, b DONETE TS H, BERE LTRSS
M3, ZOBEAETRCHPEHRBCB LT3, b, —o& Lrilligicmoc
CBEDREL, N BUGCIVBLR DO THENREILWMUTH b, 2 5 IR O
LT3 DRIBYTHTEBEEL LN T S,

& 7eARRENE, PR VPR A AR LR 7 5 B R D b, 2 DB A
T3, ZORERRESHHERTE Sht-5, & 2555, SR B CE=
BB T 2ARMRE - MO WL X CREFRESHC L, »ihd 30Tl
BRI E00 b, Tho BHMATIZERE, EREERERA—-E LT-30T, hd—ful
m%mwﬁﬁéwozwao L, THEDPFA—TH3» ESPRTHTD 555, ZOWE

EEHLPEE R X b PRI TE b, AR PIERS b sl s sk s C LT3
& 9T B, BTBITHENL, £& Ul OBBEOIICH o, Hifgtts bis 2~Skm
OMAELDY, L SEET0~20m OFRTH 555, SEFMEKE U3 b0Rd &

bR DT, MHOBIEBRTISEST- 5, Uhkdiot, SBOMREIIHEZ T 5,
L oWBOSESEEAMBITH S EE L LN %,

%Eﬂﬁ?uhwaﬁ$m+ﬁﬁ%uﬁmnfvaﬁ,f®#£@%ﬂazTa@bu&o

X %@mﬁa@ EEPRER TR BT Ao L :

Lgsl ')\

No. |JE&X(m) | FToFEE (m) _ ! 3 (M | FTOPEE (m)

1 10 | 148 6 | o1 | a2

4 36 116 73 20 | 51

5 85 | 188 84 20 53

8 151 | 199 96 192 ik

9 112 | ok ! 98 | 11 67 (3: #%)

10 127 163 | 100 | 145 © 178

12 128 183 | 102 | 216 L 261 (B %)

13 145 205 110 139 | 151

14 98 210 132 115 L 173 (3R

i . 145 | 151 101 | 186 (3 NJ&)

20 113 152(1.38%%) | 170 158 i

22 132 | 184 o189 58 ‘ 90 (3 RJgF)

23 137 181 i | | GREEEERRIE £ 3)

BErARBHOALE, THEEETHCRRERL, »o iS4, RERE ARROD
3,800 m Y~ PRI EALETRTHB,500 Hr Y —FRET, FEEH - HAA - TEARL
U S h, FERSHERE Uoisesilme, FRERKEMACIER I T3,
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4o R R A

A BERE ARHOBMRBHER T30, A0 3BT, KT HLE
DHBIEERD TR, RO L 5, AHBREMAGEETIC 579, MR
B2LZUL, BETORBEAY G208 TH 200, 2MPHETSLEHTEECINELC D
S U o CSROBMRE L, AHEI &0 3RS MO BE - TR OS5I 8
UT, Mke B2l 200 Ta Y, 30 CHAENEOIMC X b, 58 U Br i e
27212 T OHOBTE OIRIECBE L, AP B5 L b BEEL 0T E A,

SEL UTHASEIRIC 17 SIS, 2O R EE LT 250 &I T ¢
ﬁf,ﬁ%ﬁ@ﬁ%ﬁib%ﬁﬁ%ﬁ%?%c&ﬁﬂ%@@b,mﬁ%&ﬁﬁ%ku%?%%
MrBBILYTE S,

FRARRBEEER IR E UCAR UABZ0ET, REIFTC Y b 20EEe 3 b,
KRB L 60~100m O frfEicd 2 & ShT 28R E, HBoORe Het5 0 & 280
&, FRBOSMIRME LI U 2281 5N 5, APREO BRI Sk~ 78 DI
DLEFEDBIRARAE L 2BKUT, BTREEZHL 2L, WBEKH ORI T 3% 548
F3&ETBILH B,

B, BR RIAICEUE Ui, 10U E 0800 I B A 2L T & B 05,
ZDEh, BREOTRC I 2 TROTIRSEE Y & 3, s L ilis : oEE, &
2KROBOTD 5,

ok RN
W 22 4 W23 4 | WAR24 %R | RN 25 4

HOLIMMRA | 85 2 JUEB | & 5 B | 4 13 R
H2MBRA | A5 3 TIRRA & 6 MR 4 14
O3B 8 7 MR | 4 16 JER
g4 s 8 MR 8 17 kR
0 & 9 MBR | % 18
& 1B oA 1LY | 4% 19 Mg

55 126 | &8 20 L

5 1530 | 45 21 R

WOArEs CHREL D SR Uk, 2 0MES X MEE, M, 1S5S R
EARDE S ns, MEELRS, OMZBRES, @MIXTRAOMEZTL, hicolr
B, ThoOFETHS,

#1IRA

BEHGE DI $ T~ %, FURARELYCE ORFFHMET X b, W APE AR O T
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BHhBe ATV y F, FEEL,80m, JHE18, B2,

21 B

B IHRA &R b, TEUEE 1,630 m, JUsE1l, HIgis 2,

#F20k A, B

MIREEAASBVENIT X b, TS IO 2, 3 A 15 3,280m, B 13 4,870
m TEEE A, 80, B, 51, MHEIAA10, BA 20 T3,

3k A, B

JERINME & b, AR 28T U <P B ML O 720 T & 5, TR AdP 2,700 m,
B A37,025m, MlKi%E A 4330, B 7366, WIgSAu: A 210, B 532 Ta 5,

2 4

B, B2, EIHOUMICALY, AP BREERRICEEEITT, E—-FRCE M
72l T d Do CFEW 9,770 m, JLsHOL 96, MRS 38 Td 3,

2 10 s

4RO X Y BN e, BEHEFMOMERT H 5, 1EE 6,650 m, HIiEEk
61, BIEEK 22 Th 3,

B PR AN 500 m T EERA TRY, TUSIR 100m & U, HESSAUC STV FRE 50
m & U,

B 5 R

Ak No. 132 offfsic e iats, JblbFiz & CHHEE IR IR TS 5, W0 T X 4R
WRYGE ORI 600 m @ BRicd b, REK4,570m, BFAHT, WA 36, BEmiLsmol
MTH 5, VI HiEw & I, 0T Ol g, 20 ZnE89 Higka & of 25 10 ik &
TRT 5,

2 6 JIEE
AU T, TROELER & DREFSLHEC BT, 2 0% HE FR2ZE £
BZZOMIYD, ILICEEEMEIC 1,000m #EATTE P E L, FTEPEIC 3,000 m ZECX 72

Tdh%B, ZOEEDOIE, ThbbloIins, 5 10O ITEREICH Y, 224
FROBE TBREI b Hied, BFAES, WAk 2, SRt TH 5, 59 I
& 1L TI o dfic <X ¥ 5,

57 B

55 L UNERC PIEE U, JRBYLEORIE I L b PN F M P EABMEEL b, W
FHETIZHY 3,000m QTR b DU T H 5, RfEm VL, X 151 53Dk 400 m OFf
b B, MBFNBLS, %k 24,

S JUER

FETUHOPE900m DS, ZhEBE T LUCRUZNRTD b, B4y L E 1L
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Wiks, ThZnia? ~m16m¢§& CTER N, &7 1, MBS ORI P
400m MHEIC & B, ZIFTHHEO LR 2 & b, HRNES5, WA3k24, LK 3,000m Td 3,

B9 ks

10 JUF O 900 m OFFIZ, ZH X BEFT UCEE LAIT, BRE I LTS
TN X OV 5 R 2 22 R E B, oo VIID @ plPE5 O 1,000 m QT 345, B3R
T, BNASHK 86, FTLE4,1000m, FINEBEREDIARETH 3,

&5 11 T

7R O No. 16 & 72i% B 9D I X b JLPi~1,450m #E OF 7z JUER T, 55 8 Ml &
No. 3 Tz~ CRXL, 278350 T 10 IX & —B4 5, BEafs, A%
12, Ef21,450m T & 5,

12

SR D S L 900m DOFfcd b, 5 Mk &5 2 kA L OPHONKERL, #2
MWL L b1 1,400 mOEHEC & %, BEHHEOFRPT L, &&8,350m, AR5, ik
UHD, FELIRH I CHEIBIE, 2RTRINE I IR HLTER L, 2722
oAt THabD 1, illllli%ﬁ%@ﬁ‘ﬁffﬁ%@ﬁ%’ﬁjirﬁ«@é}lﬁﬁi S b~ 800m DM B B,

B 15 R

B4 R DT 1,000 m OFfE, 20 & BETFTUCRU RT3, PEMIRE, AR
A5 No. 18, No. 18, No. 17 SEEDM%im b, 27000 VI 13, S IHO I &
—~Et B, I, T ORI CES B E %R L, VI OF400m OFfic & i, 8
2R A L8R T B, BRAE S, W42, TR 6,350m »H T 5,

B Oy, U FERE 180 m, B SiEE 780 m Th B,

517
MEEBHE I &0 THHTF RO T, ©ES5,230m, T2 7 vy Fd %,
£ 13

R EDIEHO ME L b BT H IR 8,00 m OILT, 4271y Fd 3,
5 14 s

F B WHOTERI H0C, ThEBETTT2IRT, TES WML 27 vy Fd 3,
5 16 il

AU DIRFINC OO CREHALEF MO T, EE3,000m, ¢ 27 vy Fd 3,

#5018 TR

RIS T R O MG R~ QR DR T, AC5E2,880m, 4 AT vy T B,

219 iR

K I b F, 3,480m REUIRT, B ATy Fd B,

20 T
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HrdeshREE T SRR & b JLPEE M S, TR 9,40m 2 T3 MERT, B RATv e Fd
g

% 21 Uk

555 P 25 6 T & OB d o, WALAMTIER5,580m, 8 A7 vy Fd 5,

L O ik, U RIS 120m, 6 il Tl A7 vy ¥ Td %,

BRI & 5

F I T PRI O M A —AF, 20 Mo I2 - E 1B AT Ly T, F10 UL -
H2AT vy F, BISTHMEL-E2 27 vy Femi, G116 x7vy F, K 11,520m

Td 5,
C. FHEH=E
a il &

AFAL ORI K DI Lz,
(1) fEmERH;
PSSy b8 4 v, SPEELS, S 207 % (A, B )
FSYTy b 61, 4 v, S3EE20, JHE 207 3% (A, B [)
I AY VbR
() =fuE
HEPUIA T = M 2 R 2 e, ME4km~6km OFREMEPREL ikiElC
I 2km~4 km % —L & T 5 i R 2RE Uk, TR O BLEY 2B L=
s s LTk, BEN, Ho/hk, BB, FASe Aok,
(3) ik & CIRRARE
TS OTRRE, AR S b O FT vy vy FRTFAREIEC X By, 23RS X BEE
sl L b OBBEZEEIEC X OTHE Uk, BRI, C OFiGE 25T U, ¢ OFERH
PO THIEOPMCERE T 5, A, VEREPHEEEL Ue, EAOFHERELOD
s, ZOMEPENUGRE LeBa b &5, BEREREEC ST, U3
BREAPDEOY S UTED, Zh6OMEIN, —IiEEL o0 2R RIc i T U
—#E ECHB UCHE U, AR S & SRS OFE#IH L s L iBkoil by Ta
B LDX D RIEEIE, DEOREKM 3~ BIIRED & O 3ERMER Uik,
) 27vy FOIE
MR 244E X b, JKPFURGPHER LAY, ZhXb 27 vy FORYEE TOURRE (&
FEoEE) PEHETBLELIE, FRZOAT vy FOREP R TBIMOME Y, N5
TlE Ule, & ORI, HEEIIEEE OUMTERTE 2, 2T 2HOASTHE b 0T i~4
OS2 0 A(EE 8D, Zh & ol 2o Bl LoRME 2 Ulkds, HBERIC
W, FEHC 2/ TRBANRITC, B S hB8In hosid, ZHMSERTR R L
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R U7z Zndo & OOnEIIKFTFIE & b ORI T A
U7z,
(5) hiBE

FANEL HT, FEAE L2 DEAT DL R
SUTHI VY, 20HBEFOTEIH0em TH
Do NSRS T, K PRI - PR A
A3 BE, FEARIIENCREETHZH, T
ooy MENE QMBI X S, OMEEE T 10m
~20m, FAB0OmM THBEDDLHITh%B, ZOF
KO0m O, HZ L (B E 38 oTIRRERS,
MASEDOBIEFOTNIZ I 58 DEFEZ LD,

(8) HIBINER

EIRSUEMML LT AT @ £5,000 5 @ 1[5 & Jh 2
10,000 53 1M U, el 2 o s EROIE
FEAL B IETC UChliE Ukeo 22 B fERNE 3 <O
T, U rEEns X b BB U, & 7eBitioKE L,
TR DIRIEOR L 25 & UC A TSRS OB 2 5O U, I3 3 b J80C = 28600,
BRI bR X b FH Ui,

b Bl & OB

P RCH U BN, REf224E ) DIEfM S FUFEAMI LT, 25E S, 40t &
BEORIENG 2 B8 U, Z QW CHIRE - FEERR - ZIRESE - Sessi il Uk, 2722, =18
D5 BIREOH KA UT, ZIRBORESO/IMEERIT O, Wi 4L L TE
W UZeR I BRI i, BHUARMS RIS P 4R ss, WEH0 25 4212 3 0 T Uzl
W o, JIC RS E LT 50 571 25t o2 65/ U7z,

BN G 72B0R5 S L OVBIIEF g, 8 1 SoBe % ONYES I DI b ik 72
bTdH B LHEMT B0

BEEEIE, 1515715t OEBREMNEBY, ZIRMOTER, A7 vy FOWME X 04
RO 3 MISCERPITokY, COBROXIEIEHRI 4 F~4 1+ OK1125g 04 D) #
AL BREEFCK CSOXKFAO S DPMER L, BEEOERER, A7 vy FO™MT
#1500g Z7-ix 1kg, Wit b 1.5km Bih7 PiT #10kg FEETH 225, TIRIFEEDEK
LI, BRIER P/ Uleo 22 UTHESSIC & B 2 B U, MR8 %18702, Bl
& R I R~ 12 FICR Lo

D. JAEHER

DL Fsfs o0 5 RS X b 7Rk B, 21 O D X ORI I BRI oL TR

B8R MEEE
Surveying.



5510 B BRI AR X O

Offshore ssismic working. Setting and removing the instruments,

TERELL!

2 B i . Mo 3 i
11 # 12 X HigsodldEds L USRS  Shooting operation.
a MR B b SO U
Observation. a. Explosion. b. Preparation of shooting.
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A a. PR Oke ¥R 12m SIRIEEE(A 7 v o F o) 1,820m
£ a, Charge: 9 kg. Sea depth: 12 m. Shooting distance : 1,820 m.

b, BiFE ke WIE1Zm FHRIEHE(A 7Ly F odul) 1,650m

b. Charge: 9 kg. Sea depth: 12 m. Shooting distance: 1,650 m.

3 c. MR 11.25ke ¥E15m ¥EH T 1.5m 2 CHR

5L
i S. P.:S:(Fan method |21 %)
e c. Charge: 11.25 kg. Sea depth: 15 m. Explosion was made in

1.5m depth under the sea surface.

{ AR

L d. M 6.75kg ¥R 15m PEHI T 2m TR
B 5. p.: 8 (Fan method KX %)
# d. Charge: 6.75 kg. Sea depth: 15 m. Explosion was

made in 2 m depth under the sea surface.

e. BMER11.25ke. ¥R 16m YEEC CHEE
S. P. : S (Fan method 1= ) %)

% e. Charge: 11.25 kg. Sea depth: 15 m. Explosion
was made on the sea floor.

-

213 HEEAEREE OB (No. 1- No. 8 (TP FIEEE: 20 Yo BBEE)

Some examples of seismic records.
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U, HIRTC 0 2 TR 287, 180 N7RSOBMEE BHIR L, ZEROER
My X O FSEEAAMERIS, £14MI VETRICES 2 TR Uk, ST
OELIRE-#2E - B3FEZh Z nEULE - B - MRCFIN T8 LEA0h 5, C
AR OMEDREIE . 2 OFSEDING: : CEE» bR I NS DT 5,

H1JRA (3514 a)

EREARIC ST, WIS [ 601, 1,500m/sec, 2,500 m/fsec, 4,500
m/sec EDMENRD S, 11 L b TZF 5 b @I 1,500 m/sec, 2,000 m/sec, 4,500 m/sec %

SeC M
<100

60 1

40

80 i

20

1 " i "
e A ) 3 10 12 4 i6 ]
o maE| O S L SR G S ._L_LL_J_Il

100 L . _/_—_.,__4_3]— i
200 ) 1200
300 4 2600 Ype

0
400 4 400 W 400

55

b

8014 [ a s T AL GEERHEEESS X U T B AGIXD
Time-distance curves and cross-secticn of the first line A.
OHEIRY B, Ukhioci L EOHEEE Ut 1,500m/sec, 3 2 J§@digE L LT 2,600
m/sec, %3 B OME L LT 4,800m/sec~5,400m/sec &3 L LA EELLND, h
LodiErACT BRMEC LD, TREST 2RO, BLBERR LA EKRFT, £
DE S 16m~120m &% b, E2FEOEIX210m~250m &4 b, FEI/ERLEEZ T
O, 1 TIX80m L7z20Th %, AFINE, BINORERLOBEN LY, SZIRIEE
CETOWREPEAINZ»D L 5 CEBDREOT, FREEXE#TH 525 11 H 600m
i I1 A OAERE S 2 DT ECI» EHEAL NS,
BLIIB GEL4E b)
Ak, RO X 5 AR L 2 AR PTIET 372D HI L 0T 305, 810k
AL, Z2OMEIEECE-BULTORC L, MEOHETHROZY, 5 TOENER
UBE»DODT, SFlPHRUZ LW TR, RIZLEORBERM<S &, ERilEE I
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ST ERS D&, T XIHIKRASDIC1,40m/sec b Ti555 11 1 b III
VRS 0&, T Xb ITICH S Oizi, 1,670 m/sec, 1,620 m/sec 453k b Tl 2,
UZe 30T, 51 B QMBI 1,450 m/sec 3 X 181,700 mfsec OFiE#d b, 254, #&
HEOKRFHRBEEOBIBDL B LV TPHRINS, 7 LT 2 OBIILIL L DS
DBEBALND, 2712y I 2 A3 § @i 2,600 m/sec, 3,070 m/sec, IV X b T[]
55D, 2,90m/sec, 5,400 m/sec %5 5 H B0, H2EF -EIBOHEE, Z2h¥ h
3,000 m/sec P95, 5,400m/sec LEAZZDHBELRTH S 5, MO OMELE L €, 52

3 [ i) ‘3 8 7 3 3 y
- =3 2 i
0 BN N
1 |
50 ‘ 60 it s || o
) 3 st & 100
el _7‘_ AR i L3 o o == k- 150
\
200-4 i ] | \ b=
20 ] l J 00 || 1N e
wd |y | : L 300
=l n : I 350
400+ 1 1 LT e ”r ] L -
4534 : ; ’ S0 o

& i mE s
H 14 X b T LR B, GERIES X OHD FIHEEAAX)
Time-distance curves and cross-section of the first line B,
JEDME R 2,800 m/sec & UCTIRHT Ulco Liehio, EEICE Lond bkl ah
Wy COLBARBEMELOSNHL I OB 1R OHER, BB E20:Bh0
Bo LLEEHE LT, ERMMEMTThg, H1IBFOE I 130m Al lAh, ®2EO
JE 313 250m At E 5,

B 2IRA (BB 15 )

TR 0T, BRAPBBUTOBLETHD, 200 B RETH b,
ERFODH D WES, FUNEBEZR LT 30580 & OB T RS O A5 0]
BZ I B8O, BREAOCS-ZOMOBHECIZELTETH S, - LEREOBEN:
$BK B, FEINZS DL UCTERME P Ui, BLEOHE»kw5L, T1)H
II OF RN R 800~400m % Tt 1,800 m/sec ik UC b, o Mail s <l 12 e
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£T®, 1,500m/sec b, 3Ll billH 19EHICES 2 Tid, 1,300 m/sec, 1,370
m/sec, 1,400 m/sec 4B 5545, nPl¥ T IV IES 2 Tk, KML,650 m/sec~
1,750 m/sec DFFENIEDLN T3, LiehiDT, MEOKTFEISEFA—TR L, AL
THDEEBAT DB, WEAMLR DT H R OBEFUL IS 454305 48 12 B o819 fisk

- t
ser
~
B Ll 70
|4 e i
. ; oS | 50
4 I 0 _X..‘.‘\.W' "_...',-R‘ S0
ik L 40
2
il i . o
L .—\1' ) ot )
¥ T s 120
P ) e It
= == 1
~ i
il il
pn BEE e = : {om
7 ‘:,{{ 3 ",‘ \ 00 Fe ‘_:' :: 100
;4 /i i 24004 200
| . 300

S 15 X s 2R A SERRHE X OSHL TSR
Time-distance curves and cross-section of the second line A.

Th b, HB2EOMEE LT 5 4 01X 2,100 m/sec, 2,500 m/sec %43 &5 DT, HEOHE
MRV ECECE LI, 2,600m/sec LFEEZ Lh%, & oTi, I~II i 2,500
m/sec, IHI~IV X 2,400 m/sec & Uk, HSBOMEL#EZ 503 6 01, 4,400 m/sec,
4,700 m/sec, 4,700 m/sec, 5,300 m/sec, 5, 500 m/sec ZETH 2 DT, - OENLIEHHIY Lcts
BLEVHSETE 55, LOWEY, HollEcEbhiligELEidte, 4,800m/sec &
Ufeo UTehiDC, ZOHEL V/NICHITE, KD LhZERPBLESTHAS L, h
IHRSCHEOIBAMHACH B L5 2 Th AL

PALEO X 5 il X b, ERRMAR 2 AT U, M TS 2ok 7, £ RS 4 Ffisn
1O MO ML b, HEEINSCETH, O 3 b 1T [ 59 Bl 4,340
m/sec DHELEADLY, LOLEPLEBERL TIHBUTO3I5LEPNEDTH 3,
4 MR OATIREE X b 1% b IEEHETH 5, KT, M 12~19 B ISHEATH b,
AL 19 MEE O ARIRENSE L a5, 120 Q2B ETh Rl e 272000 ORTERE
B, WIBEHITHUCC32 DR IETEAVY, REEOL OB Z 6 (HLT
CHRECBIDEEAILND, FBEEOREE, II X b I OFMICH L, 46T 250m, il
SRR TR B00m L b, COMSECAERE D B, 272 18RI S0 51
BR300 mTas, thih I FC ERUTE D, WA 2T Xt 250m &
m%o Zivd b IV HMICK, GO FHOMMSS L h, BAWEPETEOLELLNS,
W2ELEE, KR1B0m~160m TH 35 Mk 4~8, 23~IV TR, 11~18 ¢
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PP 2T B,

F2B (F16)

sE g B 6 h R0 1,500 m/sec, 1,600 m/sec Td b, KiFEbh BRI,
4,800 m/sec, 5,300 m/sec, 5,500 m/sec, 5,800 m/sec, 5,900 m/sec HTHBDT, DM
BOBREE, S0EFLTCS L83, LichioTl O RO 5,500 m/sec
ML EZZ LB, AT, DL ) alEodE RE S h 525, #kRE s
2,500 m/sec FREDME, ELN TRV IEPEREINS, R Z 5 2,500 m/sec

4 16 B Seias 2 MR B sl L OIT BEEE R

Time-distance curves and cross-section of the second line B.
DHPER VAT 5OTH B, hEliockiiks, TFTEO 5,500 m/sec OMBER &3>
THEAHEIL b BEBLIEL, EHIBCEEIR T3 0EELLND, LD I RBE
O ST ok L, ERLEL k3, TR 2EELTEAT, FEW
1,550 m/sec, F/E% 5,500 m/sec OIMEETH 525, 5,500 m/sec BIE 2 TOBEW, IHE
T20m THh, NIy I, Il HrEsionch sl TREL IO T
260m, IV 23T 2i0m, VI KT 280m &in s, L HEZA FEG R b
p, IX fEC s 20m kb, ZhED)EE EHO MR S0T, JE S0[EE T
270 m i 2EROAE LD, X&b VI W5 BRI 0 4,800 m/sec OiHiEED
#hhcib, VI 27 IX X b XL @5 EradifRic, 5,800 m/sec BRI HKHN
THEEDTH B L E2IRA PHE L T 2,40m/sec DEPR I T3 LEEFEAILE, O
NI TR UERENICA D, 5,500m/sec B #HW AR5, Z0L3ELT, 2,400
m/sec B O _FEIZAMAK IO mFHHRTSH b, 5,500 m/sec BO L, HEEES00m 7% 350 m
LhoTah, A2, ST L TH, MAL 50Fl T,

# 3illkrA (BE1TH)
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AUMBROLRIBZ L, AL LBEP KDL TS, BFIOMUEL LT 1,280 m/sec,
1,470 m/sec, 1,720 m/sec, 1,800m/sec »FbN Tx b, HEEENZLLOXILDH 525, M
BIHLI2TL, W233H 292 TOHBISTCELING, BHEINETHS5, 2L
THTHW 1,400 m/sec 77#%, #F121,750m/sec MBTH B LEZ LR, O, —o
OAERETH 3 LB bN 5, KIC 2,000 m/sec, 2,800 m/sec DI Eh T3, Lie
POT, LO2EO R, HWEAAHAITER UTe 5, MBS L2595 00, v
NPOBEVHEALOND, EHFMIOMIN SE LT, BOBRIEC-5 L b, trUAH
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Time-distance curves and cross-section of the third line A.
MO EBADZEPTHUDL I TH2, $HAA, BOMMOEIZIETIS L0 Ebh
%o CDEITUT, ZOFEODIEER 2,200 m/sec~2,500 m/sec & Uiz, S 1 X b 630iE
Ch7e 0Tl 2,200 mfsec Th b, BB RERELELTE S,

KiEKbh e 5 g I~ BT, 3,550 m/sec, 4,220 m/sec, 4,700 m/sec, 5,000
m/sec ZTdH b, I~IIL BT i 3,300 m/sec, 4,000 m/sec, 4,500 m/sec 26T 5, Lizhio
THESBOIBIHETRCY, I»505,000m/sec & 11 5 0 4,700m/sec & kb,
4,500mfsec T35 EMNPHBULEDNBOT, he I~ BCEEL, I I bHo4,520
m/sec &, II } b @ 3,700m/sec & %22 L, I1 I B2 213 B3kEE L L 4,200 m/sec
D EHRA Liece & B3 4,000 m/sec DL -0 SHER O Fic 3,000 m/sec F2ED il B
BPEATE Io R LDHEROTILEADOHEE6,000m/sec LEO D FELLND L &
I A5 OERHIEC 6~Tkm/sec DFFESELN TSI ENPLEMENDZTHS 5,

PEOX S5 LT, ABOMELDGE U, ERliefiiss s, SUTHOI R,
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2RPMUT, HEOARMGEHRABFUSRLNZ20E, ITEETHH, & 6EEC 17
BETBLEDhN5, BELESHA M MTH 525, H2EX Bm~130m TdHb,
B2~ IS E A FR L NAEG,, JU8 23~101 Bl b, #E3 Byt siEE
PEBESEDN TR b, 0~II Bl Tk, IHBER2RIERE UT, 0 2721 11 12/ 512 Uk
DT ERUTCH B, &7 6km/sec DL EROIEEEY b O&B 5, M 1~7 il CiREL0m
MRCEDNTEH b, W 24~ ilH T, EEL0m fiBiiR33 5 Tdh s, b
Reteh T, 11 08I 3,000 mfsec ROEMFED S B L E%FEALA DL, ZOKNECE, 30
m%@i9tﬁ§§@ﬁ<%zé:&émﬁf@6io

3B (18 )

FUZRT & 31, HAOMEEL L, 1,500 m/sec~1,300m/sec #:k 92 EHTE B,

0

A5 18 (X A 3 IR B sttt X O AR IXI

Time-distance curves and cross-section of the third line B.

CODGREE O, HERARCHER o B X 5 Td D, JUL 36~45, 61~T1 i T
W ER, 2O 1,500 m/sec HEELTH b, i D DOHEEL S I 31~85 [ #7220
i TIx 1,800 mfsec DIMEISHETH A 5 LMD D, KICEKbR T 3HEED 5 1 8,000
m/sec FIEOMEL, IV X b osErfigzc 2,200 m/sec, V kb oilRethRic 2,500 m/sec,
X X b O EREERIC 2,700 mfsec 3D BT T, i b EDLOTCIARLY, E2RLLT
2,500 m/sec MDEED L D HL LB, ZhBllkkTaMEEs LTk, 4,600 m/sec~

90 m/sec D DHBELRBIN2DT, Zho PHEEET, #FJ%3 J& g & LT 5,300
m/sec P Uiz,

DLEOEE 7 e CH T EHES 2R 3 &, 2N A CKFH R RERHEAE O A
L b O, E 43, BHEETH D, FRCHBHHED S DEIE LD Td B, 2720iH 60
~T0 I, CORBICIGIERYEAZ 3y, B L TAREER D 52 E ) iL
o IVAVIL Bl Tk, VI~43 i 1,200 m/sec OHER 3 dH b, 1,500 m/sec D
B 45 T3 e 100 m, 40 T3 S0m, 35 T HE L hA Ao, B 2,500 m/sec B
PEFEDNL TS, 5,300 m/sec BOEWEEL, IV 23T 100 m, 3125 40 1234~ 150 m, 45
EHtlsdm &0t 3%, % VII~XVII iz &l 5,300 m/sec BOBEWR, VI
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KHTid200m T35 ChIDRACEHELPEL XHeTw20m &ixbh, XI T
BI0m LR OoTROEES, hI VIRERBACHKU, XOI 2wt 20m &4 b, s
S3EEETIX230m L x O TR LB 5B, 2 d, TR L TS 2)REPH L, XVII
T 20m L4 %5, 1,80)m/sec /& & 5,800 m/sec /& & DI 2,500 m/sec B H5dEd
5L, 5,300m/sec BDERE, THHOmM PORb, OBOREW, SETR UKD
Thd, NEHAREBTH S, 2722,500m/sec B LI 120m~160 m OEEELE A
b, BETRUZMERE, ZOBOF/NEERTH S,

4P (BB

AP O LR Hikr D4, XTI~XX Bl 3% U SER DB T2 2 2 Tdh b, B
Mg 2,500 m/sec R OMEIEDON TS ETdH 5,

BIEOME L UTEbhT5 b DI, 1,400 m~1,500m, 1,600 m~1,700m,
1,800 m~1,900m Td 345 HEINI»AR DO HEESS 3, Thbb, I~4[HC1,750
m/sec, 4~10 i< 1,450 m/sec, 10~89 i 1,700 m/sec, 39~64 12 1,450 m/sec, 64~85 fif
{2 1,800 m/sec, 85~XX i 1,500 m/sec #3d %,

KiLEbh e 3iigas, I~XII BT, 4,500 m/sec~5,300 m/sec TH b, XIII
~XX [ K& i, 2,500 m/sec~2,900 m/sec 3 & 0F 4, 000 m/sec~5,800 m/sec 75 3,
L7z 0 T FONFEE RCILEL LT3 2 25T 3R 505 - OIERY, ol &
HHOOCBDT, LOKHY EEEUTHE2EL & O 3 BOME»PET S, % 2,500
m/sec, 4,800 m/sec & THDHEYTH D, -

DROFEC LY, MTEESMPRDOPFEIIFITRTEOTH 3, EFHHERO»
O U7 TR, I~ HTix 2B T b, 63~XX MLtz 3 BERoTLr
DT, ZOMBPITIICEEL, 294,800m/sec BOWEY Ei3s, N2
i, 190m~210m Tdh b, W18 X b 362 T M THOMMP &Y, BEIX 200m
EH220m EhnB, Zhih EROEMPEDHY, WHEOLH-T200m Ly, MR
180m &35 hibBRACTRHEULT WEEFT240m 24235, 223 b EEY
300m &b, WMACIHERERT S, R T0RHETHHMCHEALTSOm &b, A
B~ TB340m &5, ol R LT, 85 T#820m 243, L L
COMETC A E 2 0T 3E0m DEEEE S, XX LR RO e &b,
9 T30m WItEAR S, WA 633 b 9 I TORCLY A EIBOIEI»A B2, 1,800
m/sec FDIE 313 150 m NFFT, JU4 T0 R TIE C 170m, 84 T2 140 m TRt ,
27 XVIII~XX [0 1,550 m/sec FOE 31%180m ML Tdh B, 3 I~63[iC & 2,500
m/sec BHAEAET S, PLNTUEDTEDRTCIAGVEMRL, TAbLE2RL L UH
SEEEE L b OEIHEYFRCEET S L LT, ZORAOEELRDML, ORLO
BELES, LOBEPLEBTRLULDTHBY, ThIbELAAEIEELTCHTE &
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Vo COMEROMET LY, 4,800m/sec B 30m~60m &Y, hPEKOBES
BB 2728 LI OHEOMEYS, 2,500m/sec & h/h3Piud, E3EEE LD, XX
Dhid, E3BLEFITSIELA%,

SHER I BRRRSEOS s OiE 10, 18, 40, 63, 70, 85ETHYH, D5 L 70
BEED s QUL X 3 TdhBe L IX X b ORI 6,200 m/sec OIEENS EbN T
b, XII 2 bW ENEDIHB L ITHY, 6,000m/sec BAEDHER & oMiE s,
E40mANCHZDOTRECVPEEZLNS, 2L E 1 BEOEEY 2 ERMHRT, VI,
VIIL XV I b33 012, = EFEIARES P20 T, #1EOEERES &
T, MRNTS2EbIBTHA 9,

2510 Jfn (320 D

AR OER MR O8RS, I~IV 2R cBETd 225, 1V~XIT i JERasZ e s
HEolrThd, BIEOHEY 32932 5 RRHOMFRS, MUc—ETtEludnl,
11 Xk b o 1,450 mfsec OIFEE#RE % <13 1,600 mfsec AL DT B, LizdioT L
OHFOE L E L Ut l,000m/sec DUiFEY L0k, XKEOHEEE LT, I~IV BT
2,800 m/sec, 2,600 m/sec, 2,700 m/sec, 2,900 mfsec ' EHNTLBDT, MMl & LT
2,600 m/sec DiiEr £ b, IV~XII [T 2,800 m/sec, 2,700 m/sec »5 3 Hh Tl 305,
3 km/sec DLEDMEE S fA/ET 505, HFPEEIIANT 2,70 m/sec & U, L7zdioT,
Oy bkEENE, EREZITOoC 3, TREOMEEL LTHEHbRTH3E0
12, I~IV BT 4,800 m/sec, 4,900 m/sec, 5,200 m/sec, 5,300 m/sec, IV~XII [t
4,800 m/sec~5,800 m/sec, 6,20 m/sec~86,400m/sec 2id B, ULiedioT piCi 4,800
m/sec, #HF T, 5,500 m/sec %7213 5,600 m/sec #IRFHT S T &1 U, {H L 6 km/sec LA
LOHELOWTEALBIL, 2L TROLDE T, BOWROBEFE»L#ATE
FHEHDI LM bNBEOT, #E3EOMEE LT 5,300 m/sec #IRH U-CGliEESA PR D i,

R RN ORI B R L7eil b T, T L~V FHEORESI M <8I TS b, i
BEATICW R P A S22 0, FC 1T X b B3 heillg 20, 21 OsERs % 37
TR, ILUFBULCEEIERPEARCERBINEC, BIEOE IR I bk
KU, UEIMHEICH T 160m &b, Zhi bikd L, MEEETIX180m &4 3205,
17 R Toemme2 00— 1P L, XL Tt 0m, X1l K% i0m &k
Bo BIB FEOEERI~MEZRTHBY, IV IHXI IIHEBII Lo/ Aot
W3, T DM I0IIEZIC Lz 330m X b 350m 128U, hi hiRERHE L4
TW300m O PEEEAD. 421D 21 3T WESEEMIEE &b, BMy20m Li

o 272 IV Il CiEEL 20m, VI 03 240m, IX 125 180meh, T hi
b X & TRBERS, ChPlZs i EPEL U XT Kyt 150m, XIT KLt 130
m 27nBe 2 MER O I I~14 HTIZ 200m ASbD B A5, IV~XIT BT 70 m~15)
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m Eih, 14~19 B0 #EEkY 55: LTt 5, A3 VI~X B2 5,300 mjsec O3l
BERETIZ, 6km/sec ,1\@115@ BEBOP bz, RO 14 Xy IV flildT
mﬁ%@ﬁ%@%u%mb,%m~%n1ikmﬁu;b%muL®§VE%wﬁﬁE?5¢

5
{

Th3o 2l OHPFCL U BESBOIMEE, Chl b IEHEscy360L b3
, PEEFHERIC 0 28 DL bid, DU KB DEEBLILNS, 2B 1BOHES, o

DOHEP I IO DL H RPN IE 3 Ths,

)

Ok (AR
A O PG, IO X b B OHEIIIT W UM BB ERT 5 L35 E
NT B 74BN, ZORREPHPTCA 0T 5 285 3 h T 3EAIET BT

Vi v v ¥ huid I
@ CIW L T bW X . WE fgi o
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Time-distance curves and cross-section of the 5th line.

db, ZONWENLZ OWERERRI T LT3 &2 0h 3, ARERI i X b Bk
DODREE P TE 3R OB UCfTl 22 2 20BN E Uls,

AR E OB, LR X hdROMmL T 3,

I b VILERS 80 #1E 1,600m/sec H2E 3,200 m/sec & k¢ 8,400
m/sec &3 E 4,700m/sec, 4,300 m/sec,
4,900 m/sec ¥ L ¢F 5,000 m/sec

VII 3b T KRS560D #H1E 1,600mfsec E 2/ 3,200m/sec, 3,300 m/sec
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L X 3,400 m/sec B3 38,800m/sec 3 LkzX
4,000 m/sec

RFC L b AR 1,600 m ST OSEEBRE, 8,200 m HHE OB, 4,800 m HEO
HERPNEODBLENMONS, 2RE2RCE, M7, =0 X ORI T b,
FEEC 8 5 BRI R DN AR 2,250m BOS B L EVRRINIOTH D, - OHE
i, st m (20m~40m) ZCEZROLMOBBLEEZ LR, 13EAERBIIED
ST BEOEHEET B, AEE 3,200mBHRIEDE I/ T, DEDEL B20R
JZi%, JEff Btz nZn110m, 140 m, HElHTZ2 L £h 105 m, 185m, B &t
TENFN125m, 125m T& 5,

AiRoEEL, Zhi i, T UTREOHEE R4 %a)z‘%éﬂ:}: 2~3 DEERI 7 R
PERETRTH0m~290m Th 5, RIEEOEME ORI LD X 5 CAKETH 225 Uh
VIlEE T e B L2 M 2GR 800 B, B3E 11 L 0VORIE 2 0%
WL FOZREOTHOC, JOMERT, =R b, =, =07 ey 7i24807T
PERE S B ZhFEZ 7 LT 5, 5 3 e IS BN 2 OISO 2 T 380l
50T, LORSSIAHEROEE»rS 3R INCHEINCTEIRMELEL LN S,

ATEIE, OB 3 512 IV Ok 3,000 m OFFICIEEn 24 4B 26T L No.
132 St idh B, T O, BENS: 1T0m KT FEHREBO=RBIIEEL 20T
FA0m STk UZeZe®, ChiC: bR TOBREPMD 5L LT ahokd, h

ETHERER P IMA, ZTOTFERL TOREEERNEL: 250m LitE LD Th b, 2 Okt
M D 260 m DPEEE & R X  —8 3,
7:C0RHC X b, ABOBTREEISmM L hFi B
W, WL 2,200 BOBE 120m L 2723 A%T 50T 3
556 YR (B8 22D
APURE, I d BEP S h o AREPIEO T OME P, BT 50 2 HNE Ukl
WTa s,
iR EK b h g 2 58T g,
IXbVIEmS b #HE1F 1,600mfsec 2/ 2,700 m/sec & kX 2,800 m/sec
FE3E 4,300m/sec I LF 5,500 m/sec

ViHhIKmMI» s H1E 1,500m/sec 3 &K1,600m/fsec 28 2,600 m/sec
3 XX 2,800 m/sec #3RF 5,700m/sec, 4,200m/sec ik
7 4,800 m/sec

AUgpoMERE, Zh5IC: Hh TG 1,600m B, 2,700 m &, 4,500m f§ & B 3h 5,
o OWEROMHEEY, T2 VICHI LRlEEE Vb L S EmRrosn s vEz
BE, TIHVERIEER VId ICRIFEFECILLMCATCDTE hbo8HE

I, o



B aae 1L b VIR, KBEARILT2 0L 2T 50 L 25T ¥ 5o MHTORML
1 d g, RAR S MR Y 28 B OM B BoTIE I BT %o
AUROMBER 25 OTEL, Hod YHEFICAI AT 2 LA, TORIES 37

L VHERCRBCR S BHUT B, Tabb, 81BN H T 165 m, Tty
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o 108
e % / - g » 200
2700 Zec / ) na
- [ 4500 F5ec 300
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LofR2% Saon A0w0Kec? S ‘
1y 2 tso-ia0”
9 &3 3507
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B o2 X A 6 ISR IR X OtHE T SRR
Time-distance curves and cross-section of the 6th line,

e 120m 12T, 270 2 BT KIS T 210 m, FENC HT 1P m T &%,

i
b, AEET OHEE S & 7ok o€ 390 m, HIHC HT800m FaRT L E LD, IR

BHC R 2 ORERRT 5L E LB, L LING OHERS, MFORIU L

W, Mo, Thbb I 282U, B ZhZFhBoRMMNEZRUTH 3, Thb

b, FETHC Il ik 7 OREEE I I - IRAE L R L HEEE PR LT s KL, b
DT, Ao g R L,

Zhd 27 1T OMEEI &0 THiERE
HCHBLHET U B,

IO © QW RIS, 510 Mk 1T G 8122 A LR BD Lhe b OTHD
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T ARHEERR, ChCIVWELA—-OHEEE BT L0 &R NG, ARy
LT, FOEEHS00m DLEOEERH LTS, L OEEE, J OHEEAUTEC & b Rk S
N, WHERCIREEIhAC LIl iot, R R SEInkLELI L h, BOBELLh
KHL, 36REHCdBLHERINS,

7 Ik (38 28 D

AL, FAHBO PRI L IET B2 2 ENE Uk,

IXbVicHdEmiipomliped, Vib 1> ErRHEOEE I VBT b,
7T ORI Y b S HER 13 L A PO 1,600 m/sec &, 2,600 m/sec J&,

ol

»
e }
vl

OWI
100
260
o] - 4800zt S0
2 120" 620 (307 | (w0 1207 A B ;
e Lt @gg \—%’;gx‘ﬂ 3 Ly {%w 20m L9 g&% o :;‘ sg»’%’q‘ggi?ﬁ dofi
[T S e il WA 1G
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% 23 SR 7 BRI S O T X
Time-distance curves and cross-section of the 7th line,
4,800m/sec B TH B, 5 X b 3 N RIEF OREL S, 2 758 6 0 & R
IXbEVICEY, KEC EFT38E2R LT %,
B2E, AL L UOHBCH T 120m 3 10m Th b, RHESEIIL
#Ha L UHHC LT, ZhTh3T0m H10520m Ths, by, FHIWRCH T
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ZRNZEHRI60mM £ 1 F120m &, 8390m % L 0M800m LRINAEEDTE S, Zh 5 OEE
W 2 7ARHER T ORBEBESEICIT L Ukedit, EOIHRL b S ZMECCEELLS
LERBHRTBEDTH 5,

AU T OHETFREES, ERBom I X VWA C ER ok s nBAEE Y LT3 L
2, 272 I OFF300m ORI i, JEFCHET ¢ Bk xh R &
DT B, ZORERR, FHOMMRo I I MoWEHELELALA—-ORPRTEDTD
OT, FMRORFZWE, hiciow, H0MMEGo 11 256iko No. 9 &, Al
@ No. 7 & 2 ZML —0DW B PHERE T S LD T & 2,

S g (B 24 R

AR O LR L b
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Time-distance curves and cross-section of the 8th line.

e |328 107 5moj"gecf 8
*34 2507 Lo \FER W0 msm oB2 T
% ]

005 200 360 400 07
e e

#1E 1,570m/sec, 1,600 m/sec, 1,620 m/sec, 1,720 m/sec
#2/ 2,250 m/sec, 2,500 m/sec, 2,800 m/sec, 3,100 m/sec
# 3 4,550 m/sec, 5,300 m/sec

LOMENPRD S5, RUMOEEL NS L)
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%1/ 1,6:0m/sec, 82/ 2,500 m/sec, % 3§ 5,000 m/sec & }:i’.l‘iﬁf IND, MHTOREN
L, b OUMERRRBIENT LA EKFTHSBY, U LRSS g, s
B ToPREE L, 2R PRk ok R -3,

B EHOE LR, Ll 1 T140m, No. 5 OFET 115m, V OEET170m, Wi i
195m O 3 ¥HED, MAROREC LB EREETH 2, LERO T L, L 0% B 1,600
m/sec HHEDMEE #Fb+ OH FITH 25 1 ORSE TS 1,570 m/sec 3 % 81,720
mfsec O &3 EREDOHBHELRUTCC S, il 2 OFSEOHY OZMEY, &30k
ELEORMED DD L L e WRIT L OTHSY, HHMOBOH I LoTit, A—BHIC
TIDI I BRNVDOEEZ > BLLREETHZOT, ONERIR, ZORIME»ORE
LD S L e 2HEET B LDOTH 2, B2/, EIBPMIT LRI G, 0F
HRC T O LB 3 R S ET B,

281, LT 170m, No. 512¢ 180 m, T OFHE T# 185 m, 154112 <& 200m o
BEZRHOTN 2, 2, F2BIEHI VILIMCREBIIEL R 2B PR30 ThoT, 4
RO U D ORI T3 210m RADIE 3 2L, Feiic 20, EGEIZEL
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BARROIEITh B, LORAOWER, 54005 I 08 11 I OIBONRE L —&+ 3,

ERO2BORIEC X b3 B EEOEER, JbHcT 310m, No. 5 12¢ 290 m, TIT [#iE
T 850m, BT 330m T3 Libd 3, COEREDMIOIKIES b2 2 g, O
&, BPRERC TS O M OREEIZ D 545 UL b BRREL T A 2, O
R, OB IECIEDLNAMETHBOT, Z ORISR TF O— oMM & &
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AT, EFEO IT FEDOEEOE 21 No. 8 HEEQOWE & VI FEEOWEE 54 3,
No. 3 pifg & 1T OWIEIL 2 N hdtdhd X UMK T Y, 2 oliE L VI olER,
BLENTNHEL L CETHBOT, s OMCIEZ N ENEE Uik S 09l L
7eREENEED LB,

B9 Uk (B2 )

AU D3RS

H1IE 1,600m/sec 272X 1,730 m/sec

H2E 2,570m/sec 71% 2,830 m/sec
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Time-distance curves and cross-section of the Sth line.
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B2, WO L P bIUNUIIT IS Lad o ifEa s i 2 m LT 5, BIERIC
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sec, WIROHILD 8,000m/sec & 3 BERELL LR AT 5OMHED L 5 Th B,
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REXDEBECITEESPRECDTH S,

AR, FEEO T & ISR OR S EWESD 5, COWEE, 10 MUk III
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Bo L ODEHERI, WiEAMICEE UM & Capies, 503 RIBOMEECHE 2 o
BeEbT3b0LMRING, ZOWEOERLL, AECH - THEEOR LT U
HBTH Do & DIHLIC 0T, BIINE %4 395 m DIRERPA LT3,

A pskEx, I ORI T 6,000 m/sec, 11 OWIBLIIT 4,700 m/sec T, #HoTll
BREL, BLELIVE L BOHESA LG GO @M RET-5, 20 6,000m Fi,
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ARUFHEIRNOTIRT D b, F/hD 72 DN ORI T Lo it 2 B0 8 0k,

pEEi I )

F1FE 1,550 m/sec, 1,700 m/sec, 1,750 m/sec

# 28 2,850 m/sec, 3,200 m/sec

#8F 6,300m/sec, 6,900 m/sec

Th Do HH2EOERMEN, 21200 E AL, 23 B OErRIRO B E28: Lt
Kbheb O ToHoT, H£1EFOEFHMMOKIE, HHEESEFORBlI Ebh T 5,
Chdh, BIE-F2E - FEIFOUEL HL2ROBEOMIZY, HR2H:FAEs 28
BHBOBLEPAMENBIDTH 3,
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35 K& DHEHEDN TN B, WD, 2RI X 0T b AME T, 250 0ER OBk
DHDLEPTHEINBIDTH B Y LOME L bAIETFO#EI25E 1§ % 1,600 m/sec,

# 2/ ¥ 3,000m/sec, 3 /F% 4,500 m/sec & 5L 1% 6,500m/fsec 452 LHTx5, 1
WrORII X L, COFEIBO TR, FRL b IR 2° PO MAEE PDoT FR LTl
Do U DT, BIBOBEE, FATFIREC R D, FHT 125 m ORI, JT 165
m &Zn%, HIBOTHRITEOLESELERHEIBOTERLEMSREYIIEALKETD
Do WOIE 3BT X b FIFT I Lkedite
BIEdH0L, B1EEEE2 KNO6 2
DT B, H2EOTFHREIEE, 150m T4
B, BB EEI QL SR EA KT
AR E LT 5, L L b 2RI
A No. 9 FlEwC M40k Ure Bk %
HoTos, #iE S B, No.9 2TH R U
7eGe V- 2iROREGE L RB L ENT X 5,

FECOEIFO LU AR TR LA
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%026 [0 Rk 11 SRR RS & O AR O 2 TOWEY TOWHEE T 5,
HFEE AR ) R i B
Time-distance curves and cross-section 23 BIvgngis T 820m, Fea@EERIE

of the 11th line. T 285m, I C30m DRETH S,

512 Yl (28 27 B

1R OHEEL Ut 1,570 m/sec~1,690 m/sec OHEN L ELA TN 3, hl OiiE
Cahd, BE1BEOUEE, 1,620m/sec 233D, REBEBTDH DL, AIF IR
BL-B2-FIBHOWMSD Y, Zh o ORT IEEY Fi1,600m/sec THBDT, AE
13 1,600m/sec 52500 WU TH B %I 1,600 m/sec 2L, 4,600m/sec, 4,800
m/sec, 5,000 m/sec LD EHENI R DN T3, C OEHERIMBOIENC T, il
2,500 m/sec BOTHIZESEL LtEbht OTH 305 AR 0 Tid 1,600 m/sec
BOTHMIHEE 2EE LtEbh T3, Zhiz Ihid, AN T2 2,500 m/sec fHED
F2RERRTBEEALNDY, Ly URBIE UCFIE Uk L OEERY & O OEHED
BOFE I LRI AT 2L, B2EE LT Uk 2,500 m/sec IS OIEBE % & 2R
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HFEE M bD s 2L 3h 2. B2 -8 3 BOMIT ORI X g, OMEIE,
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W3, BIROMMOE 2E LD 2,250 m/sec Bk, AMElifRo 1#I23 & he 2,250 m/sec
VDL DB LRE U ORAIRDIE S Th 3, #fi2 C OO 2 FOBIE 1, 2,500
m/sec BORIEL 2,250 m/sec B TrEDE2ROBEY FTHLT, Z20RBEELT30
DHEETH 3. 2 VCE2BOES RO 20, BEAFFOHEEILC TEEA LR~
T, 2L 190m Th 3,

3 E EIEE 2 BOKEKE Ugili</=k 512 No. 11 OB #3852 LRIz A
ERFESMHUC 3, Ub U O IIT FHE I 2 O EHEEO BRI 3 5 12 2 U2chist 3
&5

5515 ke (35 28 X))

MO, I~IV [, IV~VI i, VII~IX MOS0l bl CEL 5L 25T % 5,
Thbt

I~1IV i IV~VII [#] VII~iX [
F1RF 1,640m/sec 1,640 m/sec 1,560 m/sec
HOE (2,250 ) 3,100 (2,950 ) 3,100 (2,250 ), 3,000/
B3R (4,1002) 5,400 » 4,100, 6,200 14,5004, 5,400

Iho QEEROR, IV~VII o b Ok, o2 oM M U b e Lis HEl 2
DT B, ORI TSR 3 B BRENE # 120m (2 «, i v, &b kA7
VRO 1 0% LT 5, 2O R & bR T O, Z2MWENC 2 2T E Uz
1oORETFMEEE REEHTE S, Ul U2 OTPFEEERS, IV E (R (HE
DD EEERT, 2220l 0, MM ET VY 8 EATE Y, ORI
WAENRIEBEETH 30 & OMSEMAROPEN & Hi R, 2 h @iy X TR OBTE
Wb, YHHOHEEARTREG A 2ERNELEZ L, HMAKREHAAT, 2l0KE
BT Ve fEo T %, 72 OWEE, BIERRICHECIE 2, 800 m ofLluE2 o
VB,

RIS OO ¢ AUl o igefE s, #1E 25 1,640m/sec & 1,560m/sec Tdh b, HE2EFN
3,100 m/sec & 8,000 m/sec Td B, WOUIATEROVLDIEER 2, F1EL X KE 2B,
M DREE I I UEE A s RlErEoT3 L &0h %, ZhiciUid, Loy
O BHEHOZ L, HAORSOHED LASOMMBEL L nBY, ARBE, LY
HFOTHBRINPEDOHEBHAFEL B0 T, JOEEEIRE UTBEOMEO LT
(BDEBALNDDTD B,

Ud U OV OERFHEE, Zetcl UVIGEEOW S =, ZFEAEL, BHPLoEd o
IS Y EROMC ILETOUT LK i ns0Td %, o ONEoERNES &
7o 6 LA, B1IBOMEROBIEL CESOHMER 24D, ZORIIE2OMER
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BRATO B, CILE 2 BOMELE S BORE G L, B2EIHACHCCERE
P LT 5D TH 55, ZOMEIRE6lRee, olPoRo Kok Bd
15,

AP TR T, B2EOE LB V~VIL 7T, <2 TS BoRER 120m,
BIFi#100m Th s E2556 15,
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e U, 2 ORBS O < BT H 5. FRHIFROBEI T, ZOTHO 4,100
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& 28 X SERAE 15 MRl O T B A

Time-distance curves and cross-section of the 15th line.

24T 3 6,200 m/sec AR D FEEER P A L, 811 J0HRS X OVES 9 Mgk 6,000
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KIESBEH B, CHRRPIHT b REC EERLWH U T3, No.8l L FE0CRE
Linh, FMOWERE LT VI fEECEST, HiF2CHE T v 3kt vy 52 L
WTE B,
i1 No.4, No. 8, No. IB[fSEi 2 nhZ h AL 18 5, B85, BITE5ED D,
Z OIEEBR OB A TAR SN T 5, Z20MERXD L5, AR-FLT2L23
LEATEL Da
oMk E 13 B £ 15 st % 3 Ik B
ﬁ%%l&%mﬁ{%3%im 145m w2/ 1T0m #2F 160m
S L 310m(7) #3F 520m #3E S10m
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Time-distance curves and cross-section of the 13th line.
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I3 Z OMHEEDHBOH T2 —20A s REELEL LRS00 T 5, RUKROH THEE,
ZOWE T Y BOHECHECERT 3M4RE L DT 5,

55 14 Pk (BE 30D
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BEE B Ci200m OBES 2o Te 3L, 2 X VHEHIC I 0B Lede, KRB
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Time-distance curves and cross-section of the idth line.
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13 il No. 5 FSEDWIE LFAEE B1 A7 vy FORMFDEIKTERECEOREROE
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TR LT 24005, # 18 IL D RBLREA QI EDDOHBLEERTHO
Tdh %o

B 16 bk (B 31 RD



44

ARUROH TR, FIHOH TR VB U TR FHTO 3, Thbb, HIEE
220 m~260m DIEEET EFIAE K, 7220 LHBOBLE S 0m~120m @ FIEI
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Time-distance curves and cross-section of the 16th line.
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No. 25 12234 # 195 m, No. 35 1240 THy 246 m, No. 42 123~ 300 m OEEETH
%, BOCAMES T O3, BdeDlAb @ HE I 2 o TR AR R D OB R R U, T OfRE
SRR S B Ukl B LT B L mb B,
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Time-distance curves and cross-section of the 17th line.
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Résumé
Offshore Seismic Exploration in Ube Coal Field
by
Kumizi Iida and Shigetoshi Kurihara

Offshore seismic exploration was conducted in Ube coalfield, Yamaguchi
Prefecture, during the period 1947-1950. Particular attention was paid to the im-
provement of both the equipments and the techniques employed for marine seismic
refraction surveys. The results of the survey are summarized as follows :

1. Three different methods of setting the detectors were tried:

(a) Setting the detectors on the sea floor. This method is similar to that
used on land. Each waterproofed detector in the six-trace spread had a separate
lead-in wire: aftershooting the charges at a sea-floor shotpoint, the detector spread
was moved to the next location on the exploration line. )

(b) Floating the detector spread at or near the sea surface. The six
detectors were connected at intervals of 100 meters or more on a six-conductor
cable trailing from the observation boat. Some of the detectors were fitted with
sound wave pick-ups to check the distance between the shot-point and observation
point. To maintain the detectors in the vertical position in order to ensure the
best response, each detector was suspended from a float by a light elastic cable
connecting the float and the top of the detector; this arrangement minimizes the
swaying caused by the motion of the surface water. The buoyancy of the floats
was adjusted to the point where they would just sustain the weight of the detector
and its suspended weight. The floated cable remains straight while the boats are
under way, but drift caused by currents or tide soon begins when the boat stops
so that the shot must be recorded almost simultaneously with the stopping of the
boat. Alternatively, the detector spread is set on bottom by detaching the detectors
from the floats immediately the boat stops; this so-called modified detector-floating
method has the advantage of reducing to a minimum the drift and sway caused by
surface currents and wave action. Shooting was tried both on the seafloor and
midway between the surface and bottom.

(c) Mounting the detectors on sleds for dragging along the sea bottom.
The sleds were made sufficiently large to insure that the detectors would be main-
tained upright. After the sled-mounted detector spread is brought into the desired
position on the exploration line, the shots are set near the shooting buoy and fired
on receipt of a radio signal from the instrument boat.

9. The sled-mounted detector spread was found most suitable for the offshore



conditions at Ube, where the sea bottom is comparatively flat. The speed and
accuracy of the survey were considerably increased by using methods (b) and (c)
and from three to six spreads could be observed in one day; the speed of the
survey in 1949 reached 4 or 5 times that accomplished earlier by using method (a).
Provided that the effect of the surface motion of the water could be eliminated,
the floating detector method would certainly be the most rapid and efficient of all.
The sound wave velocity in the sea off Ube coalfield was found to be 1,472+x
1.2 m/sec.

3. The underground structure of the offshore area at Ube coalfield was
clearly established by the subsurface velocity distribution obtained from these sur-
veys. The data assist the geological interpretation by :

(a) Differentiating Quaternary sediments from Tertiary rocks.

(b) Establishing the thickness of Quaternary sediments and Tertiary rocks.

(c) Determining the depth of the basement rocks.

4. The velocity ranges, confirmed by data obtained from wells, are as follows -

(a) Quaternary sediments: 1,300-1,800 m/sec.

(b) Tertiary rocks: 2,200-3,200 m/sec.

(c) Basement rocks: 3,800-4,900 m/sec, or 5,000-6,500 m/sec.

5. The Quaternary sediments are about 90 meters thick and the Tertiary
rocks about 200 meters; the depth to basement averages about 275 meters.

6. The surface of the basement dips generally away from the shoreline at
an angle of 2 or 3 degrees.

7. The thickness of the Quaternary sediments appears to increase propor-
tionately with that of the Tertiary beds. Local zones of low velocity are found in
some places.

8. The subsurface structure of this area is shown in Plate 1. Anticlinal
structure is developed along Line 21, the west sides of Lines 7 and 18, the southern
part of Motoyama peninsula and part of the southern half of Line 14. Synclinal
structure is indicated on the east side of Line 7 and the southern part of Line 14.
Line 14 especially indicates folding.

9. A fault zone about 1km wide, the Tsubuta fault, trends east-west across
Lines 4 and 9. Faulting was found to be especially strong in the eastern area at
Line 12, and the scale of faulting on the east side of the Tsubuta fault under Line
17 is rather weaker than under Line 5.

10. The subsurface structure map of this area indicates a basin with the
western, eastern and southeastern margins relatively uplifted in relation to the
central part.

11. The crest of the fairly large anticlinal structure under Lines 18 and 7 and
to the north of Line 8 is at a depth of about 200 meters.



12. The anticlinal structure under the southern part of the Motoyama penin-
sula appears to be different from the others; its trend runs nearly northsouth.

13. The low velocity zone under the east side of Line 7 and Line 18 is the
most depressed area in this region. It appears to be affected by extensions of the
Ube-Misaki fault, the Central fault, the Ryuosan fault, and the Tsubuta fault.

14. The comparatively large depression lying under the southern half of Line
12, and Line 14 is considered to be not folded when compared with the area
underlying Lines 7 and 18.

15. On the basis of velocity, two types of areas can be distinguished. In
one case the velocity of the second layer shows clearly in the time-distance curve.
In the other case, the velocity of the second layer does not appear in the time-
distance curve although it is known to exist; this is explained by the relation
between the thickness and the velocity ratio of the first and second layers.

16. The results obtained during this survey were checked before and after
by data from wells. The names of the exploration lines and the well numbers are
given in Table 3. The present restlts were also checked at several points in the
farthest reaches of the coal mine galleries.






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The currently published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule
each issue of the Report will have one number, and for conveni-
ence’s sake, the following classification according to the field of
interest will be indicated on each Report.

Geology.

Petrology and Mineralogy.
Palaeontology.

Volcanology and Hotspring.
Geophysics.

Geochemistry.

A. Geology & allied

sciences

P Rn TR

Ore deposits.

Coal.

Petroleum and Natural Gas.
Underground water.
Agricultural geology.
Engineering geology.

Physical prospecting.

Chemical prospecting & Boring.

B. Applied geology {

ppn g

e

C. Miscellaneou s
D. Annual Report of Progress
Note: Besides the regularly printed Reports, the Geological
Survey is newly going to circulate ‘‘ Bulletin of the

»

Geological Survey of Japan.” which will be published

monthly commencing in July 1950
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