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Body Wave Studies of the November, 1965,
Mid-Atlantic Ridge Earthquake

By Seiichi IMAHORI and Tsutomu SASATANI
Department of Geophysics, Faculty of Science,
Hokkaido University
( Received March 4, 1983 )

The November 16, 1965 Mid-Atlantic ridge earthquake has been proposed to have
non-orthogonal nodal planes by Sykes (1967). Body waves from this peculiar event are
studied in this paper. From the detailed inspection of seismograms, it is found that initial
motions at a few North American stations are concealed by large background noise preced-
ing each P arrival. Consequently we can not decide that this event has the non-orthogonal
nodal planes by a simple first motion study. Through a comparison between the observed
seismograms with a high signal-to-noise ratio and the synthetic seismograms, the fault
parameters and the focal depth are determined as follows : a dip angle=50", a strike angle=
20, a slip angle=—90°, a seismic moment =1.8 X 10* dyne-cm, a rise time=2.2 sec and a depth
below the sea floor=1 km. From the extremely shallow depth and the fault geometry, it is
expected that this event really has an apparent non-orthogonal nodal planes due to an
interference between the direct and the reflected body wave phases. The water -layer effect
as well as the interference effect on the waveform constrains the focal depth and the fault
parameters with far 'greater resolution than is ordinarily obtained.
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Fig.1. Epicenter and focal mechanism of the November 16, 1965 earthquake. In
the mechanism solution, the compressional quadrants are shown black. The
bathymetry is taken from Heezen and Tharp (1965). Depths are given in
meters.

©=-353°_§=59°

Fig.2. Mechanism solution for the No-
vember 16, 1965 event determined by
Sykes (1967). Diagram is an equal-
area projection of the lower
hemisphere of the radiation field.
Solid circles represent compressions ;
open circles, dilatations ; crosses, wave
character on seismograms, indicating
station is near nodal plane. ¢ and ¢
are strike and dip of the nodal planes.
The angle between the nodal planes is
about 73° : that is, non-orthogonal
nodal planes.

X P OEEL, W LUKOHBIC TR > T b, FR3UE, ZORRLHMEN1DTHS
1965 4F 11 A 16 Hic ATEEH M TR L2 HEICH L T, EREOFM @I 247V, PR
VB DOFRE B L VHEOME T A — Y DEELBE—DHHEL L T3,

International Seismological Center (8% T ISC) = & 5 Z DMBENERERIL, Ko@) T
b2 % 31.00°N, 41.53W ; &X, 21km ;, m,=5.9, EROREHEIZ, ¥+3 km Th
A5, EEOREL, PREBEICEETIHENE & L CERMPEICBRB S L WizHIZ, £16



RFEGEFEP R CREL 2HE (1965F118) DFEBBE IR 103

km & 2 b TE, REAMPEDOEIEIL L, THOBEORILEER(IRD D Z & LARL
DEMND—o>TH A, Fig.lid, ZoHMENER L FOHEDMEEMK (Heezen and Tharp,
1965) 2 RL722bDTHE, Mh b, ZOMWER, AFEERREBEOTHE T TRELLZLEZ
Lis. ZohEmEnEmIE, N30 ~35E ¢, A#iZ, 3000~3500 m T 2 (Heezen and Tharp,
1965), Fig.2{3, Sykes (1967) i & » CREMAMBEFEHES L KD LNz, ZDHED PEY)
BomE 2ROEEEZRL 720 TH S, 2HOHEEIR, HLICHEERTH), TOREME
73 TH 3B,

Fxix, 3, WWSSN (World-Wide Standardized Seismograph Network) £ E#fiiZEst
FLEkE L LICPHRVMBIHZNL D EHERFTL, FERHEOESE LS L. Kic, REHPKE
BLUSEDOUREFN» L, ZOMEONE Y7 A—FBLIUVEBRORI LHET L. BEHEIC,
INLDOERELEICLT, ZOMEBENT 7 =y 7 A LDFRIZ OV THRICERT B,

II. PRV

BN 2 =X L% K> 57201 BFER ISR PHEAEN, BEZPROEGHHFMTH S, Lo
T, PEMBIOREICBWT, IHEZEPHEOFLERL Y ERICHE Z L UETH S, FHC,
AMEORRIC, ¥ 7 FNVORBHNE VIBE, TOEICEL THODEEIVETH B, Frid,
EEPKROELERZE L ISCIcHEI N TH 2 HAEMMENIC L 2 PEREIAKAZHY, 20
Bl BT 2> 7P nEgh % PiliiEh & s L 2o, BIcRIA T & 2805 65 (Table 1)
79 LH 2 FoBESIC DOV TL, ISCIC PEBHMLOBMED v, ZOBLKBRSIC>NT
i3, ZOHEDH HAHEOBR SIS & Bl & el L ¢ PHAIE) % HE L 72, Fig. 313, 8@
N ERRAMMENTHEORZRL LD TH B,

ZORRIC L THS & N2 PEAIENL, ZOWREREICTE > TRD 3 D5 E S /2 (Tablel),
(A) /A ZXHIELAERL, o, SAEAMMEN TRENTEZPEEGERAICIEICY 70
PHEETH L0 B, QUE, HLW, CAR, DUG), (B) PHBEEIIC L 7 FILDFELEITED
LNBH, /A XDPRECTDIHBINDREIC ZLRENES b0 (B, ANT, ALQ). (C) /
4 XHKREL, D, ZOHI2 PHERERRLIC S 7 F VD FEFED LR vwb o (F), BUL,
LUB, TUC), Z%é, MENIAHE Lz, ZOMBRERELZR L RL 72 PEMEYS A
»FigdThsd ABIUVUBICHEHINTBASDIZIEASIZSIEEERL, ZNLDHE T,
Sykes(1967) Kb 2z HitEi &> b (i@ L T 5, Fig. 2 & Fig 4 2 Tk E (B4 5 HU3,
Fig. 2ic W CHiEIT S TIHLE S HMS N E 1 B L UCEARBENITI LAY, Figd Tz C
WAHHEN, MBI ABHEL > TWBEIETHE, IN6DT—F% Fig. 2, 2% 1 Sykes niE
BERHROEDT LR > TWEDT, ZHMIZONVT, 2R bL (3BT 5.

Fig. 3i1cRy & <, &7 2 ) #kBEnBRA, TUC, LUB, ATL mitskicid, SR ES
HoPud b N EEPKENERLIC S 7 Furlh b, kL, HTET S /4 X (RkE) *
FLEhE 2R LT w5, £LTC, ZORHD LM 2 BRICKE LR L HHA 5N 5, Sykes
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Table 1. Stations used in the present study. 4 is the epicentral distance, Az., the epicenter-
to-station azimuth, Mag., magnification of recording system. C and c are compre-
ssions; D and d, dilatations; capital letters signify clear arrivals, whereas small
letters indicate less reliable picks; X. indicates indefinite motion due to the low
signal-to-noise ratio. Mo(P) and Mo(S) indicate seismic moments obtained from
P and S wave data, respectively.

Station 4 Az. Mag. I\I/ﬁ‘)g?)ln Mo(P) Mo(S)
AAE 77.12 87.15 1500 D 1.80 -
AAM 35.30 300.55 1500 X - -
ALQ 53.77 292.69 3000 d - 1.15
ANT 61.03 210.41 3000 d - -
ARE 55.28 215.66 1500 D - -
ATL 36.12 285.39 1500 X - -
ATH 53.27 63.59 1500 D 2.00 -
BEC 19.75 280.04 1500 C - -
BHP 41.62 246.40 750 X - -
BKS 64.97 300.47 3000 d - -
BOZ 55.25 306.53 3000 X - 1.18
BUL 84.34 117.37 1500 X - -
CAR 31.16 234.61 3000 D 1.70 -
CMC 55.50 333.79 3000 X — 1.37
COL 68.85 333.95 1500 X - 2.68
COP 44.89 40.47 750 X - -
COR 63.50 307.78 1500 X - 1.40
DAL 46.48 287.46 1500 D - -
DUG 57.28 300.42 3000 D 1.48 -
FLO 40.41 294.84 3000 X - -
GDH 38.91 353.22 750 X - -
GIE 55.99 245.13 750 D - -
GOL 51.82 298.24 1500 X - -
GSC 61.75 296.09 1500 X - -
HLW 61.74 70.49 3000 D 2.00 1.01
IST 56.51 58.77 1500 D 1.90 -
JCT 49.57 285.29 1500 D 1.34 1.20
JER 64.13 67.13 3000 D - -
KEV 53.86 23.65 1500 D 1.65 -
KON 44.36 34.46 1500 D - -
KTG 40.95 9.91 750 D - -
LON 61.85 309.76 1500 X - -
LPA 67.34 194.57 750 D - -
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Station 4 Az Mag. gpitial — Mo(p) Mo(S)
LPB 53.71 212.16 1500 D 1.79 -
LPS 46.63 260.17 3000 D - -
LUB 50.44 289.79 1500 X - 2.65
MAL 31.21 69.33 3000 X - -
MDS 39.85 301.91 1500 X - -
MSH 80.31 53.52 1500 D - -
NAI 80.66 97.13 1500 D - -
NAT 36.44 169.06 1500 D 1.70 -
NDI 96.79 50.88 1500 D - -
NNA 54.55 223.97 3000 D 1.76 0.39
NOR 51.58 4.52 677 D - 2.10
NUR 51.91 35.11 1500 D 2.14 1.38
OXF 40.13 288.12 3000 X 1.10 -
PDA 14.72 58.54 750 c - -
PEL 69.49 205.88 1500 D - -
PRE 87.35 122.09 1500 D - -
PTO 28.33 59.92 750 X - -
QUE 88.82 55.23 6000 D - -
QUI 46.82 235.56 1500 D 2.26 -
RCD 49.55 303.50 1500 X - -
SDB 69.89 122.40 1500 D 1.87 0.58
SHA 39.79 281.98 1500 X - -
SHI 78.68 62.10 1500 D - -
SIG 25.74 245.84 750 D - -
STU 41.93 50.03 750 X - -
TAB 70.13 57.01 1500 D - -
TOL 31.61 63.31 1500 X - -
TRN 27.38 226.59 1500 D - -
TUC 57.98 290. 94 3000 X - 0.86
UME 50.25 30.56 5500 D - -
WES 26.32 303.88 3000 C - -
WIN 77.43 126.04 1500 X - -
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Fig. 3. *Examples of long-period P wave seismograms (vertical component).
Seismograms are direct copies of observed records. Dotted lines on seismo-
grams indicate the time of the first motion observed on the short-period
vertical component. Several seconds of background noise preceding each P
arrival are shown in order to illustrate the signal-to-noise ratio. Station data
are given in Table 1.
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Fig.4. P-wave initial motions determined
by the present authors. Solid circles
represent compressions and open
circles, dilatations. Large symbols
signify clear arrivals, whereas small
symbols indicate less reliable picks.
Crosses indicate indefinite motions due
to the low signal-to -noise ratio. Solid
lines are nodal planes obtained from P
waveform analysis, whereas dashed
line delimits the apparent dilatational
quadrant due to interference between
the direct and reflected phases (see Fig.
12).

B, TOWLELTBHEBRLLZL L, L2L, ZoBRICE, KD 2 OOFEREB L8 H 5.
T AV AKBECBNTE /A4 XS CBEAlS Bz, DUG) T3, PMEWRBLZHLLE
EPHEIEERIC, XIS 7FAGIER)FFEL TS, D3, PHBERADORMN L
BrIEH LN, $72, FlziE, TUCLDUGH #2328 TA 3 &, TUCTSykeshs#)
B GE L) MR 283, DUGHmENCH: C 3 (213, % Thr BHkIC, BEY» S DK
Tha) T aeEzLNS. UbnEEr s, BllETUC, LUB, ATLTIE, K&w/
4 XOFEHEDIDIZ, EZEPHEDOMBNIEREIN TV 3 THEEYI R TH 5, ZOERICLY), Kz
2, TNHDBREDWEYZ RS L 72,

Fig. 4 n@hsrfah SHMT 2B, ZoOMEICK L T, PEMBEREEEL THEETHD
i3, Bt ShHhT 2280w, MBI, HolRx2zIE7 2 ) 2 KEOBRASOMENEET 5 BR
THb, 22T, EEREMPEBIVSHDOWEEN L, ZOMEBEOKE T A —FB LI UVE
BORIZHEERCHEEL, £LTC 2oHERELLICLT, &7 2 ) HRBEDBHE THEP
BOWE Y /A XTRENZBREREIBHEN L E» 2REHT 5.

II. PiROIRFERAT

BUENLREAMPRENR 2L 523 T(HBATIRICKB Y7 A -3 BLUERORE 2
WET S, KELREEFICEIPNLMEET L (ZZTREELLHICEBBEXET 2) I
& 2T PN, Hudson(1969 a, b)icié-» (FHAEIN, BMPEOENE L T,
TEN=ZAR VAR RELZ, 2 P VHOIEMENEEIC & % k03 (Aki and Richards,
1980), BB AT OMFBENFEE (Haskell, 1962), 1 L vr, WWSSN REMME; ot
(Hagiwara, 1958 ; iR F O BA R =158, MEFOEEEM=100%) L rick 2EEOER
PEBLC, BRMETLR %S/ (Sasatani, 1980 ; Tréhu et al., 1981), BiFIC B 53—~
v bV, HETIT X bz s D ERERS R (Fowler, 1976) # ML ¢, Table2 »
Bl L7, BKEBHFE (X, Heezen and Tharp (1965) i & a2#EMIER (Fig.1) » 5
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3.3km kb b7z, v PINOENRFEICH Table 2. Source crust-mantle system.

RLLEHT/Q (2L, TiER, QiF, ¥ Vp Vs Density Thickness
quality factor) & LT 1%L, BUATOMZE  km/s km/s  g/cm® km
i X LTI, BgiZeRREETL (Table2) 24k 152 0.0 1.03 3.3
L7 6.60 3.81 3.00 7.0

7.76 4.36 3.32 =

Wi <7 A—FBL ORI ZEEMICHEET L2

HIC, KBS THERLR L B R OHEAAHERER

Vp Vs Density Thickness
geke, TNLOTHEIRRL LB bORME o D
LCBasTibt & - 7 AHBIRBUL, 825830 610 380 270 1.0
WoRTirE S N, BER E TR S50 6.40 3.68 2.90 9.0
BHricnkkic, ZLT, TEBIT /A DA 6.70 3.94 2.90 18.0
15 DEEE (Fig. 8) » WA RIT N, 815 47  3.30 -

FYRMNC, PEEMA/ VAN OLZARERE L 12, RERED PEOEE, DIV AR,
WEERDWEDOEY A 7 VORBD» LESICHE TE 5 (Mikumo, 1971 ; 44+, 1974). L#»
L, I T BHEBEBNORRIC, BEIRVES, EEPEN LA, HMERE TR L7 PP,
sP & T LT, BKDNZABERFETEL VL, ZOER, MELROWEIOFY A 7 VO FEH
POPENARPERRET 5 L0 RBE L E. £22C, 22 TIE, BROBRORE,
BIU VRIS T 2 EERECR P EL, BRFRR & L2, Fig.513, 2o lk#Eofl2RL
2YNTHE, KELROWEESICHEET 2L, MEDPHE SNVRIBE L T2.285»KE 5, U
TR &Iz BWTIE, 20 2@ E A3, s, Fig. 5 0BHLRIZ, B TORTEEOME <
FA—IBIUVRSIIH L HEEN LD TH S,

Fig 3# R &, BAIS N PROBHOFHE L TROSIZE T, 2F N, @ik < #50
MR, 13IT—ERBY 8.5 CHEFMCHLT IRV FET S L THS, TOHEEI,
BETTEELCHENTRRICLIELIBEDLN, 20U, KBV LERG L 2EICNET

(Herrman, 1976 ; Ward, 1979 ; Tréhu et al., 1981 ; 438, 1982). = B EEEIZ, HWEARES
FEETLERON2EZICHFLY, 2L T, Z20OMENHIL, BREOERILHMED A=A
ICBIRL TB Y, & 45 DT KRG T, BEIZRCIIECHROCHEIND (538, 1982).
IDT EF, ZOBEBDEND L, BEOBRE, MB/ YO A2 HER(RETEDLZL2E
BRL T3, BENRIICL 2 ZOEBOMENIELERLIZDH Fig.6 TH5,

BENRE, Wi 54— WEREOER, HE, T0/) 2L 280, BRILRLE
RECR & DHBRKENZENERL AL DA Fig. 7T TH L, Zhrd, BEES HDBEE =1 km,
FEM=20", HE=50, §XN)MA=—90 DA ELENEEI, MANHERELTRTZ E4b
25, TOMERIR, EMEROESZRL, ZOMEE, BEEIITFEITEEREEL T
%, Fig. 6 TY R:BIC, BENEI OIS T 2 HEMREOEIZ K E C, 23, BREVHE
BRCKE > Tna I L ERT, M09 £ — 3 DB HT 3 HBEROEIE, BE0EE

Receiver crust-mantle system:.
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Fig.5. Synthetic P-wave
seismograms computed
for various rise times
compared to the
observed one (HLW).
A parabolic ramp func-
tion is assumed as a
source function. A
rise time of 2.2 sec pro-
vides the best overall
fit. Fault parameters
used in the com-
putations are shown in
the caption of Fig. 7.

1 L

.
-100 -1o -120
Slip Angle

} &= 20°
d = 50°
5=-90°

0.88

Obs.

H=1km

3km

Skm

Fig. 6.

HLW

Vi

0.904

0.843

0.790

30 sec
Changes of
synthetic P-wave
seismograms for HLW
due to changes in
depths below the sea
floor. For the other
parameters used in the
computations, see the
caption of Fig.7. The
numbers indicate the
cross-correlation coeffi-
cient between the
synthetic and the
observed seismograms.

Fig.7. Changes of the aver-
aged cross-correlation
coefficient due to changes in
various fault parameters
(¢ =strike, d=dip angle and
s=slip angle) and depths
below the sea floor (h).
Each curve was generated
by varying that parameter
with the values of the other
parameters fixed as shown
in each figure. The arrows
indicate the best fit : that is,
é =20°, d=50°, s=—90° and
h=1km. In these computa-
tions, source and receiver
crust-mantle systems were
assumed as shown in Table

4 6
Depth(km)

0

20
Strike

2.

109



110

»
i
[
&
=S
3

KEV obs. [o.um NUR I
02
0% M 2.14
M"c':rsfo.eiysncm Syn. corr 0.947
ATH [os HLw
X
Me 2.0 M. 2.0
corr 0.829 corr 0.904
1ST Io.z AAE Io.,
M. 1.8
Mo é: 0 corr 0.959
corr 0.84
SD B I 02 N A T 0.2
M. 1.87 M. 1.7
corr 0.991 corr 0.995
—

[} sec 30
M. 1.79 Mo 1.76
Syn. corr 0.979 W

corr 0.927

Qul IOJ CAR 1015
M. 2.26 M. 1.7
corr 0.920 corr 0.940
IO.Z
JCT OXF 03S
Mo 1.34 M. 110
corr 0.937 corr 0.950
—
0 sec 30
DUG ]o.zs
M. 1.48
corr 0.984
0 sec 30

Fig.8. Observed P wave data and synthetic seismograms (vertical com-
ponent) computed for the parameters shown in the caption of Fig. 7.
Upper trace is observed ; lower trace is synthetic. Numbers below the
station names correspond to moment (Mo in units of 10* dyne-cm) and
the cross-correlation coefficient (corr) at the given station.
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BERE 3RV, koreg 2 — 210k 2 HRILR L BHTR L ol 2 Fig 80§, W&
BRO—8U, MEHENLL LT, BHEBEICWE 52T By, $72, Fig 4 0 PSS
ICEBR TR L 2HiED, DT A—FIZNT 25D TH S, 2ODBMST, PRWEINTR
—HEFIRTH, ZHEICONTIL, BTHET D,

HRALE & BRI ROMERS OMIRIEO A 5, MigEe— 2> b & LT, 1.8(£0.2) X10%
dyne-cm % #%7- (Table 1), —7, Weidner and Aki (1973) i3, ZOMBEICx L CEEHEDOHE
b, WEEDLNES=3+2 km, HEE— 2>} =1.2x10%dyne-cm 28 Tw5%. Zh
b, RrOBREITIT-HKL T3

IV. SEORT BN

PEDETRBIN D SBONTMB T A= BLUVREEWRLETH 0T 2HRETTEH
12, SEDBEHHT 24T 5.

BE 45 ISRV EMBEMENYA, SHEE, 1T A XOHMOBBIS TS, SEORRE
%, SV¥D L NHFG TR ENDG, ZOBEHA, S5 A THETIBICAS L7 SV #Iic &
% S-coupled PL i & M-I N 2 ENFIREISBRCH ST 5 (Oliver, 1961 ; Chander et al,
1968 ; Poupinet and Wright, 1972), Z i BEL, MEHE TR EOBDOF + > 2NV EEDL B
J—X> 7 x—Fn—FETh o (Gilbert, 1964 ; Su and Dorman, 1965 ; Hia¥, 1968 ; Yoshii,
1970), Z @ S-coupled PL i & » Tl SIRDBEEA EDREQRIVD LN Hh R L D28
12, B Bl S & B SN E T N TRV 7o particle motionZ kL 72 L oA Fig. 9 Th b, 2N
R TERTORENLEBIL, BOEBEHMIITERTHLZ e b, MBRLSHEICLbbNE.
BEbnd, LarL, 2HUIHE SR TORLIES, HEELLOEL), Zhud, MKL Sk
S-coupled PL ik & H"&E % » 7o 7266 & b 5 (Sasatani, 1983), particle motion | 3> TEH

ey

N
|
[
RIS
iy AL . AN A
cMC AN A HLW AV
0 LUV S o\
|
AZMES =334° H A AZMES =70
AZMSE = 92° [T AZMSE = 291 A
o Al
A = 550 € 1Y ': KA A -62° E ..‘ o
" 1 ’ a~ AN
w | P W Lo Y
| \/ NS
|
¥ —_
up " P 30 sec
I |
————— :
- ~a H
- N
// \\ l"‘
/ \
s TN
*, / AN

Ray

Fig.9. Observed seismograms and particle-motion diagrams of SV wave.
Solid lines represent the pure SV motion, whereas dashed lines, the S-

coupled PL waves.
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TR N2 BT, A LISORENICHBERROERITTICHET 5, Zhr s, HERRICBW
THiNe 7 SHEDEH ZRTERSIE, BOETA 7T ELWZ bbb,

SHNEBMEILRIE, PENBALERCETELZ. 2720, SENGHE, <> FLHNFEM
B E2EHLTEH L LTHOT/Q% 4 L{E L 72 (Kanamori and Stewart, 1976), L#* L, #x
NEEIZIE, S-coupled PLIEIZZEN T i v, EROBRIEE X ZnEis b, BRILEREEB
WEEH E DEFO HELZ, WEOETF A 2 NVIHLTHOATRTH L., Lizd»>T, PENEE
DRICTERFEOMEBARE L2 RDH D Z LIIRT, RIBOKES, DF N ENEHHT IHEET—
vrokEJICERL .

HBERNOFTHEICBWT, SED NV AEEZ 3AMEREL 2. ZHXFPHEN NV AREN D
Ewz iz, B3, AEKEET IS E > T & 3 (Madariaga, 1976), F 7z, EBICI
SV, SH#, #nFhnicowTrHIiciHEL, 2Nz, RS o®L €, BRERLE
BB L2, PELLROLNIMIE YT A—FBLUORENRX £ 4 o L2 ERmicHR & Bl
EREO/BERLLDDY, Fig 10 Th s, MBO—BIIL, WEORY A 7 VBT AR,
P Rv, Flz i, BiEls COREILETICE W T, MBOREII—RA—BUCRZ 5%, 2
DA —EiL, S-coupled PL )iz & 285 TH N, Zh L D LATokides SEEa T, WHEIL,
ULARC—HL T3, RIBHOKE S ZHAT HHEE— 4> M, 1.4(£0.7) X10*dyne-cm
koo (Tablel), Z#U3, PHOBLLIBLNIEL D LET IV, SEERED
S-coupled PL #ic &k 258%%2 % &, MmHEiL, IHTRILMEEL AL L TR, 25 DEER,
PR OB LB LN WE T A — I BLUBEREORINDELELERL T D

e

V. &

PEyEOBE OB, b7 2 ) AKEAOBH SN % T, HEPKROWEH, FETIHKAE
/AKX (KB ICk > TRENTWHAREELIERLL. 20RO VW TRETT 270010, B
RERICA LMD /4 X BUM—ENEERHTEML, PR DB IR IG5 N M E T
A= BIUVEBEORIZI LICHEINAEBLRICERELETAL, /A XE2RbTIER
Mg, B, AR, BHELRLLLICLTEDR, ZOERDOBIZRL 20 Fig. 11 T
b5, BRILROMENZ, PHEVIRELD L LHLMICFIER THED, /A X%kERLE, £
DIMENIR I N, BLED, a2 EowmEic sz b b, 20U, EHT, /4 X0k
EVWINLOBREDMEZRHE L2 EDIELSEELZRL T3

Hart (1978) & L0 Tréhuetal. (1981) (3, FERHELH T L L EN TV IHDHBENP
BIZOWTENEFNENRL, IFEREANORERE L TROMRLIKRTH B EEwmLLZ, 20,
BEVCEHLOH TR, 2D, 13T 45 DB E 2L O#TIAME NSRS, EZPEIHREDL LD
gt pP, sP(Zibid, BEFRKICHNUREIREC, Lard, RIS TH ) iIck 55
T2z}, AT LEEREHR 27T E VI INTHE, I THRFLHEL BEIE LD
TESKE-TBY, 2D, HICHEVBEL2 L > EMBETH 205, ZOMRYEDERELF
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30 sec

Fig. 10. Observed S wave data (solid lines) and synthetic seismograms (dashed lines)computed
for the parameters shown in the caption of Fig. 7. The comparison must be done only for
the duration of the first half-cycle of S waves due to contamination by S-coupled PL waves.
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Fig.11. Overlapping of a sinusoidal wave, which is assumed to
represent background noise on the observed seismogram, and
the synthetic P-wave seismogram computed for the parameters
shown in the caption of Fig. 7. The overlapping conceals the
true initial motion (dilatation). This effect is expected to have
occurred on the observed seismograms with the low signal-to-
noise ratio.

Fig. 12. Synthetic P-wave

seismograms computed for the
parameters shown in the caption
of Fig. 7, illustrating the apparent
distortion of the nodal planes due
to interference between the direct
and reflected phases.
Solid lines are the true nodal
planes, whereas dashed lines deli-
mits the apparent dilatational
quadrant. In these computations,
the water layer was removed.
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1978).
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