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{a) K 162 02" 45™, AUG. 1975 H 95db
‘ {SOUTH OF HONSHU, JAPAN; Mb= 4.7, 0=231.5 km)

(b) 182051, auG, 1975 H 95db

Fig. 1. Example of a typical “sinusoidal noise”. Sonograms as recorded on Sono-
Graph. Contours correspond to 6-dB amplitudes intervals. H refers to horizontal
channel of OBS. Notice main peaks for earthquakes around 8 Hz. Strong 3.3 Hz
peak showing noise excited by earthquake (a) and/or 3.3Hz peak appeared
before P-arrival possibly caused by deep-sea bottom current (b) (After Kasanara
and HarVEY, 1976). P shows P-wave arrival, S for S-wave arrival and T for
T-phase arrival.
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Fig. 2. Locations of OBS station A-E.
Bottom current meter at also sta-

Locations and observation period of OBS’s and bottom current meter.

STATION LATITUDE LONGITUDE DEPTH OBSERVATION

COMMENTS

NAME m PERIOD in 1980

A 39°29. 9/ 142°32.7/ 1045 May 20, 15H38M East of Sanriku coast.
~May 28 Pop-up OBS.

B 39°42. 9 142°53.7 1310 May 20, 12H44M same as above.
~May 28

C 39°30. 0/ 143°09. 0’ 1950 May 20, 09H55M same as above.
~May 28

D 39°14.7/ 142°51. 1/ 1742 May 20, 06H36M same as above.
~20, 14H18M

E 39°20. 1/ 141°54. 8/ 15 May In Ozuchi Bay.
17-31 Pop-up OBS and digital

current meter.
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Fig. 3, (a)-(e) : Velocity of bottom current at station E (in Ozuchi-Bay).
top: W-E component of bottom current.
middle: N-S component of bottom current.
bottom: total velocity of bottom current.
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—75, =P A~C fuxiREc e s 5 2.2 Hz o EKEEE 2= Lic (Fig. 4).
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7 ORIGIE A BRIV, b A20~22H[iE T TIIMERT U _AiiE L, FOoBEEmNTAT
Hote. HEZMZEVLDS C HIz4i55, A& BATEESRA .

C DR EIRIE (>250 pkine) Ao FIKEEHEL, WEHOLTH, KFDH
L BB, A Fr7i v TRty Fig 6,7 o HYD), = 0%z,
A ¥ w7 RIS O B ERE O T X5 E D T, FEVSANAAS P e
THAVRETHRHESEE (8 1Pa) #BAlh -7l &icibnThsH5.

A URHA O KRS 0 GUEZAL (KEBESEEIE « v & —ToiEst) % Fig. 5 EX, 58
20~28F 9IFDREN% Fig. 8 R Lic. INHLOEMLHB X 51z, 5 H22A 4 fih
=R O E 980 mb 0B (REA Ellen) 23 L, Fig. 5 ko 1,003 mb

2) 4 Fe 7o RS 10Hz DIF 0D —8dB %HC\vh. ~of Fr 74 vid it
# bem TR TH D, HIZEHE ~ 4 ¥ e 7 o vl GEEE « IFEIERH L < ZH R LTIk
RN A S . BAFEEIZOWTIZAE L (1979) 2RI hiu.




212 BRN= < JEFUEZ « F  $h7)

~2
x 107 Mfee
war W Y2997 Iyt BTV ul KK

w 8ea

680

420

2ea

8

-aes

~-488

~683

E -8ea
-1208

8

L 2 1
12 24 36 48 &0 72
1000 - ®% YaTV? IFILE R4 Vi K
828
628
422
208

e .
228
~482 ;
02

N -8ea
-XBEG

S

36 48 62 2

*% L
!BB& Yarv? Ut *x

989

apa
702
808
ses
428
3ea

2ea
182
8

2 12 2‘4 36 4’8 * 60 7'2
MAY 22 [ MAY 23 | MAY 2L MAY 25

Fig. 3(c).

DIERGEEZ Z Y LT 5. 26HTERD 990 mb 13 B A7 2 06 LSS EIC X 5
YDTHD. Thb 2ODKEIER, KIRMEIELEMMET & GBI IoLDY, e
JED@Evs ST-A TR OIGER & CHT AR EWEIFE A L. LasL, ST-B, ST-C
TR OEIFNE RS s,

4. %%&U%ﬂnfﬂ

Q) EsEEmMEE T 5 o PRk

FLERBRMER cHed: Le 250 pkine 2882 2 IERMEMMETHL, 7va—F .« 74
X BzE, NAcuMo et al, 1968; 2731 » 925, 1970 ; RYKUNOV and SEDOV, 1965),
7 v 2 — 3% OBS (SUTTOXN et al.,, 1970) :2128lb> T ooy KASAHARA and HARVEY
(1976) v, THWHATIOWISETRT Hoh 5 3.3 He ofidr & MNmE b o & %405
BRI X2 EOXRE, 205 e BERACTEETORE 1500m = Cofim, &k Li-ga
Thbh & DOMBIZ REE7eh o e, ZIEEMPY OFfFE>F RN, 1 BRML R
-7,

SUEEWF IR C b {F L YRR EER T R SHz (i oMTF OFEEA MG Liz. EHEO 1




BRI D HERE S h B REBEOMG-Fil (i) 213

-2 orm
x 107" ¢Wsec
1eee - i R UI9VT Lt BATST ul MR

sen
] |
aga M. '\y
- i,

8

-208

—4e0

-5e8

~8883
~1823
8

L " s
12 24 36 48 6@ 72

Vo 3§13 7 v R
s 1008 *¥ Yayvo 3PI4F 477 v

8gg
seg
420
a2ea
2
-280
=482
-683
N ~-828
~1e92
2

: s :
12 24 38 48 60 72

*% Yary? Ut %%
1283 r

sea
eg2

E AT Y

422
3e8
22
iee

a

8 12 24 36 P P >n
MAY 25 | MAY 26 | MAY 27 MAY 28

Fig. 3(d).
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SR A979) 1%, FEEARETAHMHED 10L& LTHEKIZ RT3 EEH O g%
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ARDRI]) O A X%, T ORI FERIGHETEE Y O BI: & 2 T RV HER %
AL L2 L, S0km id/ch 7oy o X 5 SR E oML T L Bk
Vo SO/ A AN 2-3Hz DI DI, HERHEMEA AR L THR L TOB L OIHEY L
TWBDOMREATHBH, b 74X Lifh FEHRME) LRGN FHED TH
5.
BB OK & QoW URBEFAPIRF OB T brh Th s, Zhut, BiEE
TOFEDONMENEIETH b, WEFNIET W b L4 L DIRHEFEDIIES O F R
FTLLFEEEICE TRATUWREWI SR LHDTHS 5. FAWIEMT X g, Fibk
FERE T 20~40 cm/see FAED Jih2id s (P& - FA%E, 1979; HARVEY, FA
12). Fie, 74V EVEEHEO XS MO LEE S I Gl sIMT e L, 9,605~
9,806 m D¥EET 11~30 cm/sec Oith»iEE X e (HESSLER et al., 1978).
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EEHIE A Bl B ML RO S T X o CRET A7 v T JABO s v
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Fig. 6. Examples of noise records. (a) Ozuchi (station E), (b) station B, (c) sta-
tion C, (d) station D. Time scales are not exactly equal. HYD is hydrophone
channel, HOZ is horizontal seismometer and VER is vertical seismometer. Note
station C show large (greater than 250 pkine) sinusoidal noise, but other three
show relatively small noise. Station A were still on ship-board during the time.
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Fig. 7. Examples of noise records. (a) Ozuchi (station E), (b) station A, (c)
station B, (d) station C. Station A and C show large sinusoidal noise. During
the time, station E and station B were relatively small noise. Station D were
already on sea surface.
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Fig. 8. Weather maps during observation period, May 20-28,
1980 (modified JMA data).
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EEEWIRT O IBEEGL, BAER L 3.2~3. THz (S FE b, 1980), 5ol
TiX 2.2Hz 2R L. RIEAIMES©7 vF - HAOEHE AL DO TH h, HBFHE
% 2 Hz OEEE R - TR &tk oI i Licb D Tdh b, Fi, 4.5HzD
WE R o727 1 K%t 8.8Hz %585 L7~ (KASAHARA and HARVEY, 1976).
ChODEI AL VR L BT vFr DR EMEHOBEEIENINE L - ERTHS
LN TE 5.

KEEBOREERA 10 cm/sec L sh 27cD T, EBHIC L5 HF0REE VI
EOEZEDOFEFIL /b iads o 7e. Lo LEATER (5, 1980) Thh ot X 51T,
10 em/sec LU F Tl ARG O IESRIR M 23R E Lish o 7o & W 5 #E Rk THiH 18~30 ecm/
sec TIERIREDOIEFLEIRIATEAET S LV T LTREREENEO L E
2bhd. ZEWD A~C ST IRFROMENRCOREI T FELIcsELORD.
FREBIRIC X » TRAET S EOHEENTE L & F4uE, SREHkE 1,000~1,900 m @
WA CO BRI KR w2 Sizie s, 18~30cm/sec &\ 5 Fdifiiy, L
¥ 100 ecm/sec (=27 » b) BE THDH I L, FE3F 2,000 m OFEHE T T 1
em/sec EELHEZ BRI TIN5 & &2E L LFEIBET oM LR IR
KEWS LB RLTWBZ &L/ n. EFAGE 50km fihic EHEE T —1 Tk
{, =F A « Hv v ORISR OBRL LD EHEL bR 5.
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Fig. 9. Summary map of Pop-up OBS’s locations deployed by ERI.
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D5 b, WREED 3 &, bt 1 Sz~ v 4 KF L EHLUOR (SUTTON et al., 1978)
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L, WTFho#ly OAR HoREREF0T7T v7r A LT Shb oS,
WRFHED 3 FULIEZFENHMEE R S Ied - 7005, B0 TO ST L. B
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WA 20 em/s R SEEFRTUI D e D EMIFET 2 BE EEL DR B, S DX 5 ek
fHEOKRE RERRE, Wii% Eo 1 =22 (hiatus) OEHEO 12TH 504 i
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11. Preliminary Report for Large Bottom Current at the
Deep Ocean Floor Inferred from Ocean Bottom

Seismic Observations.

By Junzo KASAHARA, Sadayuki KORESAWA
and Yuji NISHI,

Earthquake Research Institute.

To prove experimentally the former conclusion that the cause of “sinusoidal noise”
with the frequency of 2-3 Hz observed by a pop-up ocean bottom seismometer (pop-up
OBS) is the Karman vortexes around an antenna produced by the bottom current with
a greater speed than 16 cm/sec, a comparative measurement between a pop-up OBS and
a bottom current meter was carried out in the Ozuchi Bay. During the above measure-
ment, four OBS’s which is the same type as the above were deployed east of the San-
riku coast.

The OBS in the bay showed no “sinusoidal noise” greater level than 250 ¢ kine and
the bottom current observed showed a maximum current speed of 9em/sec during 15
days. On the contrary, three of four OBS’s at depth from 1,000 meter to 1,900 meter
showed a large 2.2 Hz “sinusoidal noise” varing with time and place.

If the cause for the noise is a bottom current greater than 16 cm/sec, the bottom
current at the abyssal slope east of Sanriku coast might be greater than 16 c¢m/sec.
Several other pop-up OBS measurements performed by ERI also showed similar sinusoidal
noises suggesting a common feature of large deep-sea bottom currents.



