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Abstract

This report summarizes the results of a sea-bottom survey in the eastern Sagami Trough to the
triple junction of plates by: the survey vessel ““TAKUYO on May and June, 1984.

The survey, using a multi narrow heam echo sounder (SEA BEAM), revealed that a meandering
deep canyon, the Boso Canyon (BOC), exists along the north border of the Sagami Trough. Up to
this time, the canyon had been thought to be composed of echelon depressions. The BOC is a part
of a long canyon with a length of more than 300 kilometers (from Sagami Bay to the Izu-Ogasawara
Trench). As the longitudinal profile of the bottom of the BOC shows no undulati.on, it suggests that
the BOC is a transporting route of sediments gathered from a wide back area.
¢ Another submarine canyon, the Awa Canyon (AWC), runs along the southern boder of the Sagami
Trough, pallarel to the BOC. Its topography is in great contrast to the BOC. For instance, the
AWC is a shallow valley with a gentle slope and is shallower than 4,500 meters (a sigular canyon
making small depressions of greater than 4,500 meters).

It is worth noting that the bottom of the Sagami Trough is the AWC in the shallower part,

and it transfers to the BOC in the deeper parts. Considering the topographical features and the
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seismic profiles, the material boundary of plates in the eastern Sagami Trough seems to be along

the bottom of trough (as mentioned).

At the triple junction, three topographic belts pallarel to the direction of the I[zu-Ogasawara

Trench, (wide trench floors, inner highs and small basins) are recognized.

1. 12U

T R REITABEECLE, 19844 (WBFI594E) 5~6 A, BHLEMHEAOME N 7 7 HE» SFE - NE
BT TORNE 2 EENY - EMHESOME Y, WEM THEE) CEBL .

RWE T, TOATERLSESNAHMAERF 201, ChETCLHLE P E - 2BHIID
VRT3 & LB, BRIFEOEKICEMLETOEE A7,

AROFEL, WETHMHEO—ETH S THE - Bl > 7BREERE, cLTEBsLZLDT
b5, BRI ZAE CARMKRESTHEIE L 22 300 - B FNREE ORE 2 BENER 2R L 2.

H O MIYAKE

0

JEEEETTT) o e

Figure 1 Close seabottom surveyed area off Kanto and Tokai district by the Hydrographic Depart-

ment. 1: Survey for basic map of the sea coastal waters et al., 2: Survey of submarine ac-
tive structure in the Sagami and Nankai Troughs from 1980 to 1983, 3: Same survey of 2 in
1984.

2oL, bAEEIERO L A TCLEEEOTEEN L EA TS, 20 ) b1B0E»SEREL T
THREE - MV b 7 7 IBISIERE T, S L CERL 200, BN 5 7 LN T 7 OBEEMbE, R
RO b 7 7 PR 2 U CARIOAE b 7 7 S A 5 E - NEFEE $ TOWETH 5. SEOH



SUBMARINE TOPOGRAPHY OF THE EASTERN SAGAMI
TROUGH TO THE TRIPLE JUNCTION
Em%@mwm@gumﬁﬁut%ﬁME%r%&J&ﬁmtt:a?ﬁa

TIREES 13 260042 b v O KB CIIRADBEBITHY, Fu—wLFU—2HFEE (V- -4V AT
LY, RF2YINDTNFF 4 v 3 VR EERERESERBOH L VEAERS 2 BHL w3 (Fh
7, 1984a). ZhosOH L WIEEAEHSOEAZNEG T —sOENE L4875 L LAV TRL, fiE
FIHABERIIDEO L WHFEN TS o/, &0 b, 70—V FV — AUIEEIEESHEET A
VIR AERREL, AR0FAERBEChE T 2WEREEANN-FT5 2L/ TEL (B1H).

Fu— T SRR RO BT EIEE L BT 2 L, 1) AIRE - AR, ) AR
ZEHOBRY -2 2 A TRHOBEHEO Y VFRIEEL T, ) MEF— ¢ OFERABIZE VI ET
FEOHRTHEFGR A AT E 4 TH 2. HLOHRY — AIF 2% B, ©— 4803
16, KEDOKIBO%OUE, T % b HAES00m D & Z 5 TlE % L& L TH4000m OIEO X % R 28
ETE 5. EROFBEUNRBEDMEY — 4 HF1ET, H10~ 20BE ¥ — LRHIED » D & B &, RS
EARBCMAL . £/, BHOZREICERLILLL, %@% T & WHETEIE AR TH 5.

2. HENSTRFOHES
:@ﬁﬁ?ﬁ%m#oﬁﬁm&m%MEﬁ@Ubf%%éhtmm,%mmﬁ(mﬁﬁ)@@QWWéﬁ
2k B KEMOEBEOEAKMETSH 5. WEMS TEE) 0k 2olE T, mdLAmI 2 mEEREO TH
MAREL, TEIE TT7TAVEFEETLY L ONVF v AVEREE, HRERUEHIESOBREA
ML EEREFER s L. 2ORBE, 20050 1 KEBEMOEOEARO THEREBH S, (No6366), T
BREHEYT L (N6531) & LU CHEEEMER, BEMEBEREFTTEh TS, £, ZOWROKER,
10077570 1 R HOEE T i H Ay (No6313) 1O A S N2I52 KBS 2B U Tl I3 »(1976)
PHEEMATWS,

—7, KREGREAS THE) ok e bay, TR s hatu—< 7 — A HIRBOER T =
vy ZEEE LT, IERICEMS HIE TS 5 BRBERME MR ITN, BABYEL AlcEEs . 2 0O&ER,
BET2LIICHERELZ SN TV LD LEELY, EELETHBESTTFTENCIHS 2 E Lo/,

ZLUC, ZZOWETS THIE il 7 VIBREREHE) TL0, BRIEERLZSUHEEL 7 7R

OFM A BEMEOLRPRE P LB 2D TH 5.

3. AEOHE
TIATISO EEFBEL - M b 7 7 EE S NE OB EEH, FHARSZEOMBIRDEEN TH S,
e WM IBHS9ES A6H~6 A4 B (208 1#)
£ M A A (2600 k)
B ek HHULEEI»RHATH
kOB, EREE, LI OB, SHESEk, M B (DL, EEREER), EAdET
(Aek I HBaR)
HAEED mEHF, WEEE WER, Eh
A% BEAUMEE, Fu—vF - A0, FERERE (3.5kHZ), RiEREREE
WE(S Y INF oy AN 12F v v 4V), i BBESAEH(GM123%Y), i LE HFHKSS30)
#2300, 2720, RERFHEEE 12F v v 4 V) T94ER.

B
i
H
i



4 S.KATO, T.NAGAI, M. TAMAKI, T. KONDO
Y. TOMIYASU, G.KATO, K. MUNEDA & A. ASADA
G, BABRIOTNLIECERSNTVIE0T, 20OV TIEHPE (1984a, 1984b) 1o
FEHLENTVS.
SEOME CIHBEENEOFMEERBIIES M B2 0, RERE 20 LI LS E LA, 20~
0, HERMRIARRIIEC TEZ 22K . FEAERIL.~4knTd 5.

Ll
..l::,:z::,::::}mz‘r%}uH};ml‘m:}::::}::::}m:"u::};m%w%m:{::::{;:u%m:}':::i:;:%};m}m;}m:{n::f:::sf::u}:f::}::tv
e 0
\\\ : 1 i ; ! N =
‘ ¥ N e e 1 4 40
P S ) T
Saanises g : :
s ‘\\Q\f\\‘? TR ; \ " -
SR \\ NP AN AN ew 1
} TR N f ¥
3 NS e e
I ARSI ARREREREN A XN
4 P T -
3 g re it 2 e
. ; B
: S oot & e L) I’ Led | 1
R TERERUEE AN LS SABN
O R D
E + T ¥ ieed — 340N
iy : ! . ! 1 [
ot L ; i T
PRI i i
;
- I ——— L - 1
— ; ‘ ‘
140 141 142°E

Figure 2 Surveyed tracks. Thick Line: 12-channel seismic profiling, Thick broken line: Seismic profiles

in Figure 11 and 12.
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Figure 3 Mosaic map of the multi narrow beam echo sourder (SEA BEAM). Contour interval
20 meter, original map scale 1 :50,000.
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Figure 4{a) Computer-aided bathymetric map of the eastern Sagami Trough to the Triple

Junction. Contour interval 20 meter.
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Figure 6 3-D view of the triple junction
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Figure 8 Longitudinal profile along the bottom of the Boso Canyon(BOC).
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Figure 9 Topographic cross sections of the eastarn Sagami Trough. Vertical exaggeration 1:5.
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Figure 11 Single- channel seismic profiles of Line 12 and 2.Location is shown in Figure 2.
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Figure 12 Single- channel seismic profiles of Line 4 and 10. Location is shown in Figure 2.
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Figure 13 Map showing prominent topographic feature of the triple Junction.
1:1zu-Ogasawara Trench floor, 2: Fan, 3:Inner ridge along the trench,
4: Small Basin, 5:channel between the Boso Canyon( BOC) and the Izu-

Ogasawara Trench.
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Figure 14 Map showing prominent topographic feature of the eastern Sagami Trough.
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1: Canyons, 2:Ridges along the Boso Canyon (BOC), 3! Small depressions along the Awa

Canyon (AWC), 4! Gentle slope range, 5 Material boundary between plates.
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SUBDUCTION OF DAIITI-KASIMA SEAMOUNT INTO
THE LANDWARD SLOPE OF THE JAPAN TRENCH
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Abstract

Daiiti-Kasima Seamount is a 3,000—4,000m high flat-topped seamount, and lies in the axis of
the Japan Trench, located 220 kilometers east of Tokyo. In 1977, the Hydrographic Department of
Japan conducted a survey over the seamount and adjacent waters. The average spacing of the tracks
of the survey was 2 nautical miles, and it was done by the survey ship “SHOYO” as part of “The
Basic Map of the Sea Project! It fairly revealed topography, geological structures, geomagnetic
features and gravity anomalies of the seamount. Studies by Mogi and Nishizawa (1980) had provided
a hypothesis that a breakdown had taken place, and the seamount was divided into two parts by a large
NNE—-SSW trending fault, while the western half of the seamount had subducted into the Japan
Trench.

In 1983, the Hydrographic Department of Japan commissioned a new survey vessel “TAKUYO”
(2,600 tons) in which a set of Sea Beam System, a single and multi-channel seismic profiler, a sub-
bottom profiler, magnetometers, a gravimeter and a set of integrated positioning system were equipped.
In December 1983, the Department carried out a detailed survey of Daiiti-Kasima Seamount by
“TAKUYO” to confirm the subduction of the seamount. The survey was done along ten track lines
parallel to the trench with a 1.5 nautical mile average spacing, and eight track lines perpendicular
to the trench with 1 nautical mile average spacing.

A multi-beam bathymetric survey with Sea Beam System has provided detailed data of the
seamount, and bathymetric charts on a scale of 1/40,000 with 50 —meter-interval contours were
drawn. In addition, single-channel seismic reflection, sub-bottom profile, geomagnetic total intensity
and gravity were recorded along each track. A multi-channel seismic reflection survey was performed
a‘long a WNW—_ESE trending track line crossing the western half of the seamount.

Previous researches could not provide clear evidence to show that the 1,600m high steep slope
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running straight across the central part of the seamount is a fault scarp, but the multi-beam bathymetry
confirmed the fault scarp characteristics of the slope. It also documented a lot of linear structures,
which were considered to be faults, running parallel to the trench on the seamount. These faults
indicate that the seamount had been affected by tension in the oceanic plate along the outer slope of
the trench.

The subducted western half of the seamount was clearly shown beneath the landward slope of
the trench on the records of both the single-channel and multi- channel seismic reflection surveys.

An asymmetrical steep V shaped depression, streching parallel to the trench, was found along
the edge of the landward slope of the trench. Horizontal sediments were absent in the bottom of the
depression. ‘

The sub-bottom profiler record, taken at a small-scale pond sediment on the landward slope of
the trench, shows a nearly horizontal deposit on the surface and other underlying sediment layers
dipping about 2 degrees toward the depression, below some 10 to 20 meters under the surface. It
means that the lower part of the landward trench slope has been tilting toward the depression. From
these facts, the depression was considered to be formed by tectonic erosion.

These results (provided by the detailed survey of “TAKUYO”) confirm the subduction of the

Daiiti-Kasima Seamount into the landward slope of the Japan Trench.
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Figure 2 Bird’s-Eye view of Daiiti-Kasima Seamount and the Adjacent Areas
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Table 1
Acoustic Velocity in the Sub-Bottom structure used in the Processing

of Multi-Channel Seismic Reflection Data along M1

CDP No. R ER HE WEER: ME FEER #E BEER BE
(Sec) (m/sec) (Sec) (m/sec) (Sec) (m/sec) (Sec) (m/sec)
201 5.66 1500 6.60 3500 7.01 4500 8.00 5500
301 5.68 1500 6.60 3500 7.14 4500  8.00 5500
501 6.04 1500 6.30 3500 6.58 4500  8.00 5500
716 6.68 1500 7.74 3800 8.50 5500
793 7.15 1500 7.69 1800  8.36 4500  9.00 5500
901 6.94 1500 7.48 1800 8.13 4500  9.00 5500
1151 7.10 1500 7.38 4500 8.00 5500
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SUBMARINE VOLCANIC ACTIVITY AT THE
KAITOKU SEAMOUNT IN 1984

Masakazu Tsuchide} Shigeru Kato**Akio Uchidal Hirokazu Sato*

Naoki Konishi} Joyo Ossaka***and Jun-ichi Hirabayashi***

Abstract

The Izu-Ogasawara Ridge is an island arc along the Izu-Ogasawara Trench where the Pacific
Plate sudbucts beneath the Philippine Sea Plate. Many active volcanic islands and submarine volcanoes
exist in a line on the Izu-Ogasawara Ridge, and form a typical volcanic front. New volcanoes have
been discoverd on the front caused by volcanic activities at points where volcanic activity has never
been reported.

Recently, submarine eruption occurred at 26°07.3’N, 141°06.1’ E, 80km north of the Kita-Io Sima.
As this area is a good fishing ground, many fishing boats of Japan work there. A fishing boat named
Kaitoku-Maru (85 tons) discovered the shoal at 26°08.8’ N, 141°06.6’ E in April 1927,and at 26°03.1" N,
140°56.0’ E in June, 1927. Two shoals have been called the Higasi- Kaitoku-Ba and Nisi-Kaitoku- Ba,
respectively.

This area has no reliable report regarding eruption, except one time at 26°00° N, 140° 46’ E in
1543 . Consequently, the Nisi-Kaitoku-Ba is supposed to be a submarine volcano. Accordingly, the erup-
tion at the Higasi-Kaitoku-Ba is the first confirmation of submarine volecanic activity at this location.

Submarine topographic data for this area is very little; however, it is supposed that one seamount
has two summits(east and west). Therefore, the Maritime Safety Agncy gave the name Kaitoku Seamount.

The progress of the eruption at the Kaitoku Seamonnt, the survey around the Kaitoku Seamount,
the thermal distribution of discolored water, and the chemical composition of rocks and discolored water from

the Kaitoku Seamount are discussed below.

Received 7 November 1984.
* {RFFERE  Coastal Surveys and Cartography Division.
k% REFIFEZE  Ocean Surveys Division
kkk T TEAFTHE Faculty of Engineering, Tokyo Institute of Technology
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Figure 1 Position of the Kaitoku Seamount and the distribution of active volcanoes in the Nanpo Syoto.
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Table 1 Comparison of the measured positions of spouting point between “SHOYO” and “URAGA?”
SHOYO URAGA o’ Date
Lat. 26°  07.3'N 26°  07.3'N + March 14, 1984
Long. 141°  06.4'E 141°  06.1°E +0 March 22~24, 1984
14100’ 06.4 14110
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Figure 6 Distribution of cross bearing

positions of the spouting point

listed in Table 1
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Table 2 Position and depth of the shallowest point in the eastern part of the Kaitoku Seamount

(Nisi-Kaitoku-Ba).

Date Time

Latitude

Longitude

Depth

March 24, 1984 o7 38" 26°

03.54’'N

140° 56.76'E

103 m
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Figure 7  Topography around the Kaitoku Seamount surveyed by “SHOYO] Contour interval 100m
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Table 3 Positions of temperature measurement and water sampling by “SHOYO'

Date Time Latitude Longitude |Temperature

March 22, 1984 | 07-46| 26°30.46'N| 140°50.46’E| 19.6*
09-00| 26°13.45'N| 140°50.08'E| 19.9*
09-20| 26°08.99’N| 140°50.14’E| 19.1%*
09-41| 26°04.36’N| 140°50.16"E| 18.9*
10-10| 26°07.28’N| 140°55.08"E| 19.2%*
17-20| 25°57.38’N| 140°55.59'E| 19.3*
17-50| 25°57.45'N| 141°02.61'E| 19.1*
20-20] 26°17.11'N| 141°16.45"E| 19.4*
23-30| 26°17.39'N| 140°56.04"E| 19.3*
March 23, 1984 | 00-44| 25°55.21'N| 141°07.26'E| 19.2*
02-33| 26°07.41'N| 141°19.50'E| 19.1*
04-25| 26°19.43’N| 141°05.58’E| 19.5*
12-20| 26°05.48'N | 140°56.05'E[ 19.3*
12-32| 26°06.14'N| 140°57.64"E| 19.1**
12-42| 26°08.09'N | 140°57.58'E| 19.3*
12-49| 26°09.61’N| 140°57.16"E| 19.4*
13-15| 26°14.84’N| 140°58.36"E| 19.4*
March 24, 1984 | 06-30| 26°02.86'N| 140°57.32"E; 19.0**
07-34| 26°03.64’N| 140°57.48"E] 19.2%*
08-49| 26°06.67'N| 140°56.33"E| 19.2*

* Out of discoloved water
% % In discolored water

v REH O

FREME I ZERIRO s ha b o7,

vio

PRIHEBVENAND & L U HIHES 2 S A H B U2 RO & £ 0 OBENRE O 2 Rl v TR L %
FEL 7z, SRIGRBHISEA RIDRT BN THY, 205 bEE 2 DERITD W TOLESTRERE 0 RN
LHEIZE6 RITRT.

Table 4 List of dredged sites by “SHOYO”

No. Date Latitude Longitude Depth Bottom material
1 March 23, 1984 26°03.03'N 140°55.67'E 305m S G Co
2 March 23, 1984 26°17.18'N 140°59.62'E 1690m R Sp

5. RBKDBREDH

KIGRABEIZBIEDHN 2 Z L EWIATH 0 ZhE CHEC OWERE (I 2 (TE IO K LEAR)
PhERTRE. LAL, ZOWEMREE s EAITHY, MWEKLEFRE Lz b oo &
P, BAEOB L U TIRMMEE (A, R, 1970), 25 (BIR, 1974; ARSFEA, 1974), 81
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WEZOTRE 7 THOY— €Y 1 ¥ 780% iF LELFHHMZEREMAFBOYS- 11 E#H L T - £
H—EE Y a YT BFIMNSTHRET LIFA TV S) OETIHESROL BV TH S (LML, 1984). 4
Wy orEae (BRRREFAE) 334307V 7 v Th a2 5. A IEHEELOm 2 5 DBIE CIEERS. 4mD
OFHRBEREL TWLHI LIRS,

Table 5 Specification of the Thermal Infrared Radiometer.

Item Specification

Scanner HgCdTe sensor

thermal resolusion 0.1°C

spectral band 8#m-144m

Lens field of view 20°X20° _

geometrical resolusion 3.4 milliradian

focal distance 33mm

Monitor black and white CRT

screen size 50mmX50mm

sensitivity 2 C-1000C with isotherm function
Digital 1/2 inch 9tracks

recording | reel size 7 inch

equipment | density 1600bpi

(MT) record size 1024 characters

picture elements 112X64

Monitor color video camera with color video monitor
(visible

images)

BAIMEE O TRERE 1T ) HE, ZORELPET 5 7= DI HREMRO ST R ¥4 L Hal
EMEOMICHEET 2 RERE I L AMTRHES I S W T OMIEM»BE (75, 1974) T 575, REEL
O MUHEEKOBEEIZ >V TIE I NS OMIE LT 2 LIERTREIZIE Y. LAA ST, 22 CEANORMIE
LIT-> T a L 2 BHMOBRREAIERE S UCERL S, ThEREWRMNC BT 280 2 mE
ZOHBZELTRRTNEL0THY), WIEHORL 3FCKEAOBMAREZII DV TOLBRES £
Bki v lonuw,

(1) 3A9A

3 A9 BOEEROEEFHOIRIE E 9 KITIRT .

K> I RIGBFIMVIETREH O = v EIR, ThbhbBMELEDLL, VIREETAT -7 L a-5D
T VEE, TabBAHRBERT. F206020F0HFIRRERL (ZOHETH 6 1F20ME) THS.

3B 9 HIEREPE S HGEREF 2h oo Tunzszn, IELDLESE, +4b5EE300m
THIE & ERL 7z,
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Figure 9 Thermal Pattern of the Kaitoku Seamount on Mar. 9, 1984,
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Figure 10 Digital-Analyzed Thermal Map at 1030 on Mar. 9, 1984,

Figure 11 Digital Analyzed Thermal Map at 1035 on Mar. 9, 1984.
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Figure 12 Thermal Pattern of the Kaitoku Seamount on Mar. 13, 1984.
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Figure 13 Digital Analyzel Thermal Map at 620 on Mar. 13, 1984.
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Figure 14 Digital Analyzed Thermal Map at 625 on Mar. 13, 1984 .
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Figure 15 Thermal Pattern of the Kaitoku Seamunt on Mar. 29, 1984.
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Figure 16 Digital Analyzed Thermal Map at 1256 on Mar. 29, 1984.
o
Figure 17 Digital Analyzed Thermal -Map at 1303 on Mar. 29, 1984.
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Figure 18 Topograpic map of the Kaitoku Seamount and the sampling points of

discolored water, pumice and dredged rock.
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Table 6 Chemical compositions in Rocks from the Kaitoku Seamount
Pumice Rock
Si0. 62.38 47.81
Al:0; 16.13 19.86
F6203 0.51 1.60
FeO 5.77 7.81
MgO 1.53 5.80
Ca0 4.01 12.02
Na. O 5.16 1.96
K.0O 1.35 0.40
H,Of 1.21 1.11
H.0~ 0.15 0.54
TiO: 0.73 0.75
MnO 0.23 0.21
P.0s 0.26 0.12
Total 99.42 99.99
Position  26°11.0’N 141°23.5’E  26°17.2’N 140°59.6'E
Date. Mar. 26, 1984 Mar. 23, 1984
Collector  Patrol vessel Survey vessel
“NOZIMA” “SHOYO”
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Figure 19 Total alkalies- Si0, relation in volcanic rocks collected from the Nampo- shoto
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N, ZOFREBME, FERAEIHISH, E7RIIRLAY, FEBLOFEIIL3EAKD AR X, HH
BHEDOHNAZEEHICE2TRAZE 20T, AL ZNIEE 2 -TELEHLIZE TS,

Table 7 Sampling positions of discolored waters from the Kaitoku Seamount

Sample Date Position Bf:tigﬁftiﬁ?’goim Collector
No. (km)
. ° , o ’ Patrol vessel
1 Mar. 14, 1984 | 26°10.2'N 141°02.5'E 9 “URAGA”
2 Mar. 15, 1984 | 26°07.9'N  141°03.3'E 5 ”
) B ’ N ’ Survey vessel
3 Mar. 22, 1984 | 26°09.0'N 140°50.1'E 27 “SHOYO”
4 4 26°07.3’N  140°55.1'E 18 ’”
5 Mar, 23, 1984 | 26°06. 1'N  140°57.6'E 14 ”
6 Mar. 24, 19841 26°02.9'N  140°57.3'E 18 ”
7 4 26°03.6'N 140°57.5'E 17 ”

i EEKRDLEFHOERE Z OHE

FesicflE LA RbRKEE S IpHEME L, 20 L2, SREESRIRLA. Z0IF
PICYHALO, DML RS AV ITNEBFEDOHETCIERBRUT TH -7, ZhIz &5 &pHEIN.2 D
73908 L E ke LTEZELSBIEDMIZH 3ETH Y, /220D Fe #PBUAEL, Si0 b AELH
ARU7Zz, F2380N6 2N 6 OB CIpHES. I5THLKRELETH D, Feld Z0RB P RN TH -
7.

Table 8 Chemical compositions in discolored

waters from the Kaitoku Seamunt

S | | e | el
1 7.8 0.28 0.37
2 7.39 0.32 0.58
3 7.99 0.05
4 7.49 0.17
5 8.01 0.04
6 8.15 0.01
7 8.11 0.02

BERLOEBEEINATL T 3L 0TH Y, T ATBIEEKDOBREES, %04 DEHRO Him
Bl TH L ORED G A EHT 20T, RO LI ICHRIAR, MEORA 2 &4 2805 Bz kg
TAHZLGHEETH A, ZhTHEHEOKIRT &5 IIEBE LD 5L OIREEIC & 5 L 01T & pHIEA K
BUEOBRENENEEZLSNS, FILE—0 BRI, FHHEAREI O 2w TORETIE, ZoMimit &
DFELIREND. FLEFeDERBUIIDVWT, pHED/ NS ZL0IEE (AILEBEEGOBVWLNIEY)
£, FIpHEAKREL 20, BEOER AP E 21 LT BEARDT 22 SHBIL A (821).215
OFERIEZNE T2~ 3OBENIEHECES MR L —FT 2 (R, 1975, /MRIZA, 1977; /MK,
1977).
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Figure 20 Relation between pH value in discolored waters and distance from the spouting point of
the Kaitoku Seamount
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Figure 21 Relation between Fe content and pH value in discolored waters.
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Table 9 Fe content and pH value in discolored waters from several submarine volcanoes.

Locality (Sampling date) pH Fe(mg/f)
Hukuzin Seamount {Jan.,1981) | 4.30~5.20| 0.52~0.83
Hukutoku-Oka-no-Ba (Mar.,1977) | 7.9 ~8.0 | 0.13~0.15
Nis i-no-Sima (Mar., 1974) — 23.9~45.7
Satuma-lo-Zima (Jul., 1963) 4.32~5.89 | 4.2~14.8
Kaitoku Seamount  (Mar.,1984) | 7.39~7.8 | 0.28~0.32

7. 8bYI

HERIR E 72 2 TR S h i L BERSEUMEROZM AL U, MEOEELAPOFEIIIS 2o 72
F9 5 A R HER R, TIA HHALERE, TOU F RAEMRE > RER DS 4, [BEREL ORI
HDIERIZ S - DFIGIR L TF & » ARt R EEEEREE, RIERHI D THIE 4TH 2
EHRHURE - XNEEIHR, MEBRICLIABE T4 - 28 HXE LRERB PSR O
&, FRICERIEA, B4 Udh, EARRD, HAEEOERERL, ROBHHOBERLET.



Photo 1. Discolored Water from the Kaitoku
Seamount on Mar. 9, 1984 (Around
the Spouting Point).

Photo 2. Discolored Water from the Kaitoku
Seamount on Mar. 9, 1984.

Photo 3. Discolored Water from the Kaitoku
Seamount on Mar. 13, 1984 (Just
after the Spouting).

7

Photo 4. ] iscolg)re;atr from the Kaitoku
Seamount on Mar. 13, 1984
(Spreading Center).

Photo 5. Discolored Water from the Kaitoku
Seamount on Mar. 15, 1984.

Photo 6. Discolored Water from the Kaitoku
Seamount on Mar. 15, 1984,
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Photo 7. Discolored Water from the Kaitoku Photo 10. Steam from the ejecta spouted by
Seamount on Mar. 17, 1984. the Kaitoku Seamount volcanic
activity on Mar. 17, 1984.

Photo 8. Discolored Water from the Kaitoku Photo 11. Discolored Water from the Kaitoku
Seamount on Mar. 17, 1984. Seamount on Mar. 29, 1984.

Photo 9. Steam from the ejecta spouted by Photo 12. Discolored Water from the Kaitoku
the Kaitoku Seamount volcanic Seamount on Mar. 29, 1984
activity on Mar. 17, 1984. (Circular Type).
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Photo 13. Steam from the spouting point of Photo 16. Echograms on the eastern part of

the Kaitoku Seamount on Mar. 23, : the Kaitoku Seamount (Nisi-
1984. Kaitoku-Ba).

Photo 14. Steam from the spouting point of Photo 17. Pumice collected by the patrol

the Kaitoku Seamount on Mar. 23, vessel “NOZIMA” on Mar. 26,
1984. 1984.

Photo 15. Discolored Water from the Kaitoku Photo 18. Barnacles on a pumice collected by
Seamount on Mar. 23, 1984. the patrol vessel “NOZIMA” on
Mar. 26, 1984.
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Photo 19. Microphotograph of the pumice collected by the patrol vessel
“NOZIMA” on Mar. 26, 1984.

RS

Photo 20. Pumice showing Pele’s hair.



Annexed table

SUBMARINE VOLCANIC ACTIVITY AT THE

KAITOKU SEAMOUNT IN 1984

Progress of the submarine volcanic activity at the Kaitoku Seamount in 1984.
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GEOMAGNETIC ANOMALIES AROUND THE ZENISU
RIDGE AND THE SURUGA TROUGH AND THEIR
TECTONIC IMPLICATIONS

Yoshio Ueda? Takashi Tozaki** Toshiro Kaneko***

Abstract

Magnetic anomalies around the Zenisu ridge, the southern part of the Suruga trough and the
Suruga Bay were analyzed to obtain the magnetic basement structures and magnetic suceptibility distri-
butions beneath the sea floor. The six magnetic profiles (both on the Zenisu ridge and the southern
part of the Suruga trough) and the seven magnetic profiles in the Suruga Bay were analyzed in terms
of a curve-matching method using the standard magnetic anomaly curves of three dimensional vertical-
prism models and/or two-dimensional dyke models.

The analyses on the Zenisu ridge reveal that the magnetic basement of the ridge is composed
of intrusive rocks belonging to the acidic from intermediate rock besides the basement is intersected
into several blocks by the lateral fault displacement.

In the southern part of the Suruga trough, we found a large-scale magnetic basement crossing
the Suruga trough in the E—W direction, whose length and width are about 40 and 10 km, respecti-
vely. The magnetic basement seems to be intersected by three major lateral faults and shows a block-
like structure. The origin of such a significant magnetic belt has not been discovered as yet; however,
it is noteworthy that the belt is located geographically in an area where the subduction angle of the
Philipine plate varies sharply from 23° in the north to 13° in the south of the belt as inferred from
the multichannel seismic profiles.

The acidic intrusive bodies exist in the lower basement of the Seno-umi bank and the Kanesu-
no-se bank. These banks are thought to belong the uplift belt encircling the north of the Izu peninsula.
In the uplift belt of the Tanzawa mountain, an intrusive body of quartz diorite reaches the ground
surface forming the axis of the uplift. We also found a similar intrusive structure for the Okinoyama-
tai (bank), which is one of the members of the uplift belt in the Sagami Bay. These facts suggest
that the acidic intrusive body forming the lower basement of the uplift belt zone is thought to be
significant for the consideration of the origin of such topographic features as well as tectonics in

the northern margin of the Philipine plate.
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Figure 1 Bathymetric chart offing of the Izu-Tokai district, central Japan (from bathymetric chart
No. 6313 “Central”Nippon” compiled by JHD).
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Figure 2 Geomagnetic total intensity anomalies offing of the Izu-Tokai district, central Japan

(modified from Oshima et al., 1980, 1981)
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Figure 3 Geomagnetic total intensity anomalies around the southern part of the Suruga

Trough (JHD, 1984).
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Figure 4 Magnetic suceptibility of rocks

(after M. Takahashi of Sumiko Consultant. K.K.)
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Figure 5 Magnetic anomaly profiles and magnetic structures on the Zenisu ridge.

(a) Analytic profile A—A’ in area I (sea Fig. 1).
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(b} Analytic profile B—B’ in area I (see Fig. 1).
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{c) Analytic profile C—C’ in area I (see Fig. 1).
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Figure 7 Magnetic anomaly profiles and magnetic structures around the southern

part of the Suruga Trough,
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Figure 8 Iso-depth line of the magnetic basement structure around the southern part
of the Suruga Trough, depth unit in kilometer. The results of analyses
on each profile are summariged in Table 2.
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Table 3 Results of magnetic analyses on 6
magnetic anomaly profiles in the Su-
ruga Bay. positions of each profile
are shown in Figure 1.
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Figure 10 Iso-depth line of the magnetic basement structures in the Suruga Bay, depth unit in

kilometer. The results of analyses on each profile are summariged in Table 3.
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Figure 11 Magnetic anomaly profiles in N—S direction caused by prism shaped bodies.
The numbers denoted in figures correspond to index numbers in Table 4.
The bottom depth is made deeper gradually from model 1 to 9, while the top
depth maintained constant at the 2km depth.
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Figure 12 Cross sectional view of the Senoumi ridge in E—W direction.
The magnetized basement of the Senoumi ridge is shown by cross pattern.
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A LOCATION ALGOLITHM FOR DCS DRIFTING BUOY
Hideo Nishida*

Abstract

A location algorithm for DCS drifting buoy is presented. It is developed as a part of LUT
(Local User’s Terminal) and designed to be used in a micro-computer. An experiment in which real

drifting buoy data were used verified the usefulness of this algorithm.

1. Introduction

A DCS aboard the satellites in polar orbit can detect the position of a platform. Since the
first DCS experiment on NIMBUS-7, this characteristic has been recognized to be quite useful for
movable observarion platform. Presently, ARGOS undertakes a function of DCS center and provides
sensor and location data to the users in the world.

On the other hand, usefulness of a handy real time receiver terminal which catthes a satelllte
down-link transmission wave has become to be recognized gradually. This handy receiver terminal is
called LUT (Local User’s Terminal) and is useful when we need real time data and a platform loca-
tion. Japanese Hydrographic Department has been conducting buoy experiment since 1980
aiming at Kuroshio Current fluctuation using ARGOS. The department also initiated a development
of LUT in 1982,

This paper describes an algorithm for locationing of a drifting buoy, which is a part of the
LUT system. The algorithm uses basicaly the same principle as NNSS. An outline of NNSS loca-
tioning system can be found in many articles (for example, Kimura 1976). The difference between
DCS location and NNSS location is that the former uses the Doppler effect of transmission wave
from a platform while the latter uses the effect of wave from satellites. The same idea as in the
DCS location is studied in SAR (Search and Rescue system) using polar orbit satellites. (Migaki
1981). In this paper, location algorithm especially for 6cean observation platform like drifting buoys
is discussed and location experiment using real data is given. The computation can be conducted on

low cost micro computer. This fact is useful to the users who can not enjoy large computer service.

2. Algorithm
(1) Principles
As is explained in every textbook of physics, Doppler shift of frequency depends on the relative
speed of transmitter and receiver. In DCS, the transmitter is on a platform and the receiver is on-
board DCS itself. The situation is expressed in Fig. 1. The Doppler shift in Fig. 1 situation is
given as follows.

Fd:—‘écosﬁ}? ............... (2, 1)
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The transmitter which gives a certain value of Doppler shift lies on the cone on whicn cos 8

in eq. (2,1) is constant. Therefore, .the platform should be on the intersection curve of the above

cone and sea surface. ARGOS platform transmitts a signal sporadically at every one minutes. When

multiple receipts of signal at different satellite positions are obtained, the platforM position can be

determined as an intersection point of several intersection

curves. It should be noted that there ara two equivalent G ——)

solutions on both sides of a satellite orbit and we can not
determine which the correct one is from the Doppler data
only.

Although in practical computation the above theoretical
method is not used. Ono of the reason is that precise fre-
quency value is fiot usually available from a buoy which has Fleae
drifted for a long time with no maintainance. aure

(2} Practical Procedure

First we give a rough estimate of a position and

frequency and compute the frequency which should be recei-

ved by DCS. The difference between computed frequency

P

Satellite and platform con-
figuration. S stands for
satellite and P for platform.
The satellite is moving at

the velocity of v,

and observed frequency gives an arror which is utilized to compute the first order correction on

position and frequency. These corrections are applied to the assumed position and frequency. The

new set of position and frequency is put in a same procedure. This convergence process continues

to a certain limit where corrections become smaller than the preset values. A flow chart of the

procedure is given below.

enter data

|

compute the
satellite position and velocity

|

give
initial assumed position and frequency

|

compute the
frequency based on the assumed position

l

obtain

first-ordor correction using Doppler’s observation equation

|

Is the correction
smaller than preset value ?

lyes

end

no
compute

—> p L.

new position
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(3) Data
The time and received frequency values are transmitted from satellites on down-link transmi-
ssion wave (136.77 and 137.77 MHz). Usually several set of data are available. Satellite orbit ele-
ments, which is used to compute the satellite position and velocity, should be obtained from a certain
national satellite center. In Japan JMA (Japan Meteorological Agency) can provide those information.
(4) Satellite Position and Velocity
Satellite orbit is caluculated on the basis of osculating element concept. Six ordital elements
with its first-order time derivative are used to give the position and veocity of satellite. Suppose
there are n data set (time and frequency) in one satellite pass. We compute the satellite position
and velocity at each time point. First we compute the satellite position on orbital plane (Fig. 2).
Detailed formulas are given in the Appendix. This set of data is transformed into a geocentric equ-

atorial coordinate.(Fig. 3). Transformation matrix is as follows.

X cosQ—sinQ O0\(1 O 0 \fcosw—sinw 0\(x
Y|=|sin®Q cos@ O[] Ocosi—sini|{sinw cosw 0 |{¥] e (2.2)
Z 0 0 1/\0sini cosi 0 0 1/\0
Z
A T
™ satellite position
—— S
— r X
i P
r y
- Y
o f « w
4 1)
- agH—X— i
X
in orbital Figure 3 Transformation from satellite orbital

plane to equatorial rectangular coordinate.
X-axis is directed to vernal equinox, and

Z.-axis is directed to polaris.

(5) Initial Assumed Position
There are several ways to give an initial assumed position and frequency. In every day opera-
tion former day’s position and frequency is usually available. These data are good approximation for
true values. When these data are not available, we can roughly estimate the position from frequency
difference between succesive receipts (Migaki 1981). Furthermore, we can even devide ocean surface

into a mesh, and try every grid point one by one until we a point which produces convergence.
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(6) Doppler’s Observation Equation
Doppler shift (FFd) can be expressed with a platform latitude (4), longitude (A1) and frequency
(F). Opserved frequncy is :

f=F+Fd=F+g(4AF)

The difference between observed frequency and calculated frequency based on assumed position can

be expanded with the differences of latitude (A¢), longitude{ AX) and frequency(AF) as :

df ,df o df o dg g (d_g) ............... i
—d¢A¢+d/\A/\+dFAF d¢A</;+ Ar+ HdF AF (2 - 4)

d¢
Considering (2 + 1), T‘d(_g_, —gl‘i, —?T%r can be expressed as |

Af

dg _ vF dlcosd)

d¢ ¢ d¢
dg_ vFdleosg) | (2 -5)
da ¢ dA
%%=qc—)cos€

In order to execute the differentiation in (2 + 5), we must have cos § expressed aparently with( ¢, A

A, F). In equatorial rectangular coordinate, cos§ can be expressed as .

dXs

5 YS
s (o= X0+ T2 (V= v0) + B2, - 7,)

dt dt

TANOAUC AN PR (2-6)
(B () oot (v v 2o

cosf=

dXs dYs dZ .

Tti' d—ts’ T]—ti) is a satellite velocity and (X,, Y,,
Zy) is a platform position. Transformation from (@,A) to epuatorial rectangular coordiate can be made
using the equation {Tsubokawa 1974),

where (Xs, Ys, Zs) is a satellite position,

Y (N + hg) cos¢ cos¢ sin{As + wt -+ A)

(Xp) ((N+hg)cos¢ cos{do +wt+A) )
X {1— e*) N+ hgl sing

where N=a(1—e?) sin’yp
where a is semi major-axis of the reference ellipsoid
e is eccentricity of the reference ellipsoid
"hg is geoid height from reference ellipsoid
@ is angular velocity of the Earth
and Ao is Greenich sidereal time
Constants for reference ellipsoid WGS-72 are given in Appendix.
With the use of (2 6) and {2 - 7), the differeniaton in (2 - 5) can be made. Complete expression
is given in Appendix. We conduct a computation at each receiving time, and obtain a set of equations

in the form of (2 - 4). Usually the number of equations is greater than three, that is, the number
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of unknown variables. In that case, we apply least square method to the set of equations to obtain
correction values (dg, dA, 4F). With the use of these correction values, we have a new set of posi-
tion and frequency. As is explained in 2 - 2, this procedure repeats until we have sufficiently pre-

cise values.

3. Experiment

An experiment was made using data taken in Oct. 1, 1981. The platform was a drifting buoy
(ID, No. 2029) launched by the Hydrographic Department. A satellite pass and the receiving points
are shown in Fig. 4, Five data were above noise level. After some trial and error, the computation
converged and a platform position (24.81°N, 141.70°E) and frequency (401650216Hz) were obtained.
This position is shown as a solid triangle in Fig. 4. In order to investigate the effect of a choice
ofan initial assumed position on the convergence, every one-degree grid point in the area enclosed by

35° and' 5° latitude and 125° and 163" longitude were tested as an initial assumed position.

® 06

o000

0000000 Q0000 e
000000000000 Ce®e®e
0000000000000 0eee®e
Q0000000000000 eeee
0000000000000 0O eee
000000000000 000 e
0000000000000
0000000000000 CVOO
00000000000V OOOOO0

efojojelojelol K X N X N N XN X N X )
[eJelolelelelololol X X X X X N X X N )
[e]elolelojelolololng X N X X X K N
®e® OO0OO0O00Q00

D

X X X} Q0000000000 CO000O e
Q000000000 200090000
O 000006000000
RN
)
B : Location of satellite
A  Caluculated position
@ : Initial positions which went to the correct one
(O : Initial positions which went to the mirror image

Figure 4 Map showing the dependence of choice of initial-position upon the convergence computation.

For details see the text.
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As an initial frequency, the true value that is, 401650216Hz adopted. In this computation final con-
vergence is judged when correction values (of latitude and longitude) became less than 10—5 rad. Anb
also, when the number of repetition went over twenty, the computation was judged as divergence.
Solid circles in Fig. 4 show points from where computation converged into the true point. Open
circles show points from where the computation converged into the mirror point. As is shown in
Fig. 4, a very large area can be taken as an initial assumed position. All the time when convergence
was reached, the number of repetition was less than ten. Using a personal computer (NEC model

PC—8800), a convergence computation was accomplised in less than two minutes.

Appendix 1
Satellite position in orbital plane is obtained in the following way. The position (X,Y)in

Fig. 2 is expressed with semi-major axis (a), eccentric anomaly (@) and eccentricity (¢) as :

(X) (r cosf) (a(cosa— &) )
Y r sinf ayl—e? sina
We have a relation between eccentric anomaly () and mean anomaly (M) as :

M= a— esina

Mean anomaly (M) can be expressed as a function of time as :

2
M=T’T(t—tp)

Where T is period and tp is time when crossing perigee. First we caluculate mean anomaly using
(A - 3), then we caluculate eccentric anomaly (@) using (A - 2). In solving (A - 2), we use iterative
method because (A - 2) is a transcendental equation. When we have eccentric anomaly (@), the posi-
tion can be easily obtained using (A - 1).

Satellite velocity in orbital plane can be obtained as follows. Differentiation of (A - 1) with

time gives us,

aX) (. da
& | | @ sinegp
wl=l T da
¥ a(1— ¢?) 5 cosaz

Differentiating (A - 2) with time, we derive after some manipulation,

dM
da_ dt
dt 1—ccosa
dM ) . . . .
rr can be easily obtained using (A - 3). With the use of (A :5), we can have a velocity in a orbi-
tal plane (%, %) Those two data (X +Y), (3? . j—:) can be transformed into the equatorial

rectangular coordinates using (2 - 2).
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Appendix 2

g g
d(z:](;s ) and d(g(;s ) in (2 -+ 5) are obtained as follows. We differentiate

equation (2 + 6) with ¢ and A. Because satellite position (Xs, Ys, Zs) and satellite velocity (%,
d\’s dZS

Apparent form of

) are both indepentdent of (¢, A), the differentiation gives us for,

dt 7 dt
d(cosf) 1 2 2 2 A*
d¢ —/ dXs 2 aYs 2 dZs 2XXd+Yd+Zd Xé—i—Yé—!— Zfi
(o) + (e + ()

A*.__(dXs dXd | dYs dYe , dZs dZ") X3+ vi+ 2

dt  d¢ dt  d¢ dt de¢

dX dy dZ 1 -k
- ((i—tsxﬂL EﬁYﬂLEﬁZd) ?(XH— Yi+ Zé) ib(XHYH Zé)

where
Xd Xp - Xs
(Yd = (YP - Ys
Za Xp—Zs

We have completely the same equation as (A - 6) for A except ¢ should be A. replaced by A. Upon
dXq dYa dZa

inspection of equation (A + 6), we know that the terms which we need are 19 49 49" The si-
. . X dX4 Z
tuation is the same for A-terms, and finally we arr to caluculate six terms, i.e, (ilﬂod’ ~E§‘0—, '%E;—,

dXa dYq dZ4
dA’ diA’ di-

The caluculation can be made using (2 - 7),

dXq dX;
da¢ d¢
AV, |_|ave
d¢ d¢
az,|_| iz
d¢ d¢
dN .
@COS(ﬁ cos{Ao+ wt -+ A)— (N -+ hg) sing cos(Ae+ wt+2A)
= %cosd/ sin{Ao+ wt + A — (N+hg) sing sin{Ao+ wt+ A)
(1— ez)%sin¢+ (1— e N+ hg! cos¢
d;id djip — (N+ hg)cos¢ sin{Ao+ wt+A)
at.|_|ave|_
=l = (N+h)cos¢ cos{Ao+ wt+A)
dZq dZp
dA dA
where
aN_

a(l1—e?sin’¢@)* e’sing cos¢

d¢
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Appendix 3
Least square niethod as applied to (2 - 4) is the following. Equations in the form of (2 - 4)
derived for different time points form simultaneous liner equations for the unknown variables. (de, 4

A, dF,). Afk:<%g-)

fos (i
</;kA¢+( rAAF 1+dF kAf

dé

When the number n is greater than three,we apply least square method. Normal equations for (A -

11) are :

ZakAfﬁ: Eak axg Zﬂk bk Ea,i Cx A¢
Zbkﬂf}; = Zbk ay be b}; Zbk Cx A/\
2k fi Zey axy Xy by Zegey/ \AF

where
), el e
ax <d¢)k , b (dA L T\ R,
Appendix 4

Constants of the reference ellipsoid WGS-72 are as follows.

a = 6378135.00 (meter)
f (flattening coeff.) = 1/298.2600

Eccentricity (e) can be obtained from f using the relation :

e = (2—f) {
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COASTAL CURRENT IN THE OFF MISAWA
NORTH EAST COAST OF JAPAN

Minoru Odamaki*

Abstract

The coastal current off MISAWA which is located at the north east coast of Japan (Fig. 1),
usually flows southward along the coast and shows various fluctuations influenced by the Tsugaru warm
current and seasonal winds.

This paper shows the results of current observations which were carried out in that area dur-
ing winter (from Dec. 1978 to Jan. 1979) and in autumn (from Aug. to Nov. 1979).

In winter, current directions are almost limited to north or south (Fig. 5), and several day
period and diurnal period fluctuations are dominant (Fig. 7).

In autumn, east west components normal to the coast, add to the north south current (Fig. 8).
Specially, a semidiurnal tidel current appears in the east west components (Fig. 11). It is indicated
that these phenomena are caused by an internal wave mode with seasonal thermocline. This is because

the water temperature record at the site also shows a semi-diurnal fluctuation.
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Figure 1 The location of observation point and bottom topography.
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MISAWA~oKI current observation
(1978 12/4 - 1979 1/22) Light Buoy
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Figure 4 Current meter mooring set.
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( 40-4371 N,141-28!5 E )

Figure 5 ({a) raw current data from 1978 Dec. to 1979 Jan.

e, wedtimEEme 2 5. 10ALBEEC SRR P Hbh b, 2 ¥, ZOBRIIREEE
PEEPAEL CRI T EREIPEL o TR B WEEES D 5.

% 8 Hb)o2o B i v cid, #EPMoRvHEROELO Liz2, 3 ARBOE#HIEL > TV
5EIThHA BB, HhOXRZ PVERAIIDEESbELETRY PVHTH S, (alld, 8 HI9A
25 9H8HDLOT, 8H20H £ CHE, 268 £ ik, 260 LIBdEROEEIZS Y, 20 FIcEREE
{tFELE->TwBZEPhhs, FlziE, 20252805 TR 1 H2ED V-T2 %, 2604529012
2T, REHFEOLH 2 BOERIIE > TWEOHZES. FSIXLIZIASHAS510HI0HO LD
THDH. 9A8HASIIA L CIEMM, 200 F¢Ibik, 250 £ TrivE, 10A 7 B CIbiski<. BkFEn
O, TOMMEBOEREI ERT Y, BET 301 s FHOBHENPELAEEVWI LT
%,

58 KNI EHIM O KROICERTH 3. 2FMGMHEAME L2 8 H20HEE CHEL, 20 9HS
HEEE CEREMEL 2%, 00 2RBICIET 5. 8A4 HA2S5 9 A1 HE COAMIEE, EAEH I
FTH5. 8HA4HY6H, BHOHN1I CHORAROEERE, Flumy )l xomhofi (8 Xa) &



122 MINORU ODAMAKI

MISAWA-OKI CURRENT OBSERVATION
{40-43:1 N , 141-28:5 E )
25-Hr RUNNING MEAN VELOCITY
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Figure 5 (b) 25 hour running mean in winter.
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MISAWA-OKI CURRENT OBSERVATION
(40-4311N,141-2815E)

TEMPERATURE
1978 Dec. - 1979 Jan.
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Figure 5{c) temperature in winter.
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MISAWA - OKI CURRENT OBSERVATION
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Figure 7{a) Auto and Cross correlations of EW and NS components in winter.
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PROGRESSIVE VECTOR DIRGRAM
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Figure 9(a) Progressive current vector Aug. 10th~Sept.3rd.
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Figure 9(b) Progressive current vector Sept. 8th~Oect. 10th.
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Auto and Cross correlation of EW and NS components in summer.
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Figure 14 Deformation of tidal wave incident to continental shelf in North
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THE TWO DIMENSIONAL
SHORT PERIODIC PERTURBATIONS
ON THE CIRCULAR ARTIFICIAL SATELLITES

Arata Sengoku®
Abstract

In the artificial satellite motion, it has been found that most kinds of short periodic perturba-
tions are ristricted within the orbital plane when the eccentricity is sufficiently small

First, the perpendicular component of the equation of motion is solved for the two types of
perturbing forces, the one is a sine-curvefype force with the orbital period, the other is a constant
force. If the reference plane is properly chosen, the solution is the order of the eccentricity compared
with the perturbation in the plane. Then, the physical meanings are discussed.

Finally, it is shown that the main parts of well-known perturbation forces comespond to either
of these (the geopotential, the third-body attraction and the Earth’s tide are the former;the radiation

pressure is the latter).
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EFFECT OF LORAN C WAVE PROPAGATION ON LAND
AND PREPARATION OF
CORRECTION CHART BASED ON ITS EVALUATION

Fusakichi Ono} Kyozi Nagamori**
Abstract

The LLORAN C is a radio navigation aid system operated by the Coast Guard of the U.S.A.,
using long waves to measure the position of ships and airplanes. It gives hope for the usable range
of ground waves allowing stable propagation up to a radius of 2,000km from a LORAN C station
and permits a high-accuracy use over a wide area. However, a systematic error is caused in measu-
red results if land is included in the wave-propagation route, and the accuracy of position measuring
becomes lower. In this report, we analyze data from the LORAN C regarding the North-West Pacific
chain that were obtained by the survey ship “SYOYO” during navigation in the sea south of Hatizyo island
and from Simizu port via- Nozimazaki coast to Hatinohe coast. Also, the effects of land propagation
waves included in incoming waves are evaluated and the preparation of the correction chart of the

same chain in the Japanese waters bdsed on the analyzed results are described.
Evaluation results

(1) As a propagation speed of I.C waves in the sea, 299.715m/us (greater than the conventional
value, 299.691m/us) is suitable.

(2) The propagation speed of waves on land is less than that in the sea, and the wave-propagation
time increases by 6 ns/km compared with that in the sea. A conversion of this value to the

wave-propagation speed corresponds to 299.18m/us.
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TABLE 1. Example of calculations :Estimation of land propagation effect at LORAN-C waves "V&Z"
Coordinate :TOKYO Datum
Sea area :East to HATINOHE

Date ¥---measurement (, SEC,)------=--= * Latitude Longitude SD  REF. %~ SYSTEM ERROR (g SEC.)~-% Velocity
M DH M S M W X Y z ° ° m U4 SEC. M W X Y z KM/ 1 S

05/2819:55:00
05/2820:01:00
05/2820:06:00
05/2820:10:00
05/2820:16:00
0572820:21:00
05/2820:26:00
05/2820:31:00
05/2820:36:00
05/2820:41:00
05/2820:46:00
05/2820:51:00
05/2820:56:00
05/2821:01:00
05/2821:06:00
05/2821:11:00
05/2821:16:00
05/2821:20:00
05/2821:26:00
05/2821:31:0C
05/2821:36:00
05/2821:41:00
05/2821:46:00
05/2821:51:00
05/2821:56:00
B05/2822:01:00
05/2822:06:00
B5/2822:11:00
05/2822:16:00
05/2822:21:00
05/2822:25:00
05/2822:31:00
05/2822:35:00
05/2822:41:00
05/2822:46:00
05/2822:51:00
05/2822:56:00
0572823:01:00
05/2823:06:00
05/2823:11:00
05/2823:15:00
05/2823:21:00
05/2823:26:00
05/2823:31:00
05/2823:36:00

16623.7 33009.5 60563.9 86505.9 38 48.602 142 12.228
16621.0 32995.5 60563.1 86506.1 38 49.709 142 12.631
16618.1 32981.5 60562.2 86506.3 38 50.804 142 13.090
16615.3 32967.7 60561.3 86506.6 38 51.890 142 13.513
16612.7 32953.8 60560.7 86506.8 38 52.993 142 13.854
16609.9 32940.0 60559.9 86506.9 38 54.067 142 14.299
16607.1 32926.4 60559.1 86507.2 38 55.135 142 14.745
16604 .4 32912.5 60558.2 86507.3 38 56.230 142 15.138
16601.8 32899.1 60557.1 86507.5 38 57.284 142 15.523
16599.2 32885.6 60556.8 86507.7 38 58.351 142 15.907
16596.6 32872.0 60556.2 86507.8 38 59.418 142 16.300
16594.0 32858.4 60554.6 86507.9 39 0.496 142 16.683
16591.4 32844 .6 60554.0 865B88.1 39 1.583 142 17.071
16588.7 32830.9 60553.4 86508.2 39 2.659 142 17.471
16586.0 32817.3 60551.9 86508.3 39 3.727 142 17.894
16583.4 32803.7 60551.7 86508.4 39 4.795 142 18.292
16580.8 32789.9 60551.2 86508.6 39 5.879 142 18.695
16578.1 32776.1 60549.8 86508.7 39 6.96%9 142 19.099
16575.6 32762.0 60548.3 86508.8 39 8.084 142 19.460
16573.0 32748.2 60547.5 86509.0 39 9.168 142 19.855
16570.3 32734.5 60547.0 86509.1 39 10.253 142 20.252
16567.5 32720.5 60546.5 86509.3 39 11.348 142 20.728
16564.8 32706.3 60544.8 86509.4 39 12.459 142 21.134
16562.2 32692.3 60544.2 86509.4 39 13.564 142 21.518
16559.7 32678.5 60543.7 86509.6 39 14.658 142 21.895
16556.9 32664.5 60542.1 86509.6 39 15.753 142 22.355
16553.8 32651.0 60541.6 86509.9 39 16.792 142 22.906
16550.7 32637.5 60542.0 86510.1 39 17.823 142 23.520
16547.2 32624.1 60542.2 86510.4 39 18.841 142 24.218
16544.2 32610.4 60542.3 86510.7 39 19.896 142 24.757
16541.7 32596.4 60541.3 86510.8 39 21.004 142 25.137
16539.5 32582.5 60539.0 86510.9 39 22.117 142 25.387
16537.6 32568.5 60537.2 86511.1 39 23.246 142 25.583
16535.7 32554.5 60537.2 86511.2 39 24.374 142 25.765
16534.7 32541.2 60534.2 86511.0 -39 25.497 142 25.651
16534.9 32528.6 60529.0 86510.8 39 26.602 142 25.181
16535.2 32516.1 60525.9 86510.6 39 27.704 142 24.669
16535.1 32503.6 60523.2 86510.3 39 28.795 142 24.272
16535.4 32491.2 60519.9 86510.2 39 29.894 142 23.779
16535.4 32478.9 60516.6 86509.9 39 30.959 142 23.380
16535.4 32466.9 60512.0 86509.8 39 32.020 142 22.968
16535.7 32454.9 60508.2 86509.5 39 33.077 142 22.496
16535.7 32443.0 60506.5 86509.2 39 34.122 142 22.092
16535.9 32431.2 60503.4 86509.2 39 35.168 142 21.628
16536.0 32419.4 60499.2 86508.7 39 36.209 142 21.202

-5194.27 0.02 0.04 -0.00 4.10 45.77 .299715
-5201.21 0.02 0.04 -0.00 4.11 45.92 .299715
-5208.10 0.02 0.04 -0.00 4.15 46.07 .299715
-5214.92 0.02 0.04 -0.00 4.15 46.20 .299715
~-5221.82 0.02 0.05 -0.01 4.14 46.33 .299715
-5228.56 0.02 0.05 -0.01 4.23 46.46 .299715
-5235.28 0.02 0.05 -0.01 4.29 46.57 .299715
-5242.14 0.02 0.04 -0.01 4.32 46.67 .299715
-5248.76 0.02 0.04 -D0.01 4.35 46.77 .299715
-5255.44 0.02 0.04 -0.01 4.33 46.87 .299715
~5262.13 0.02 0.04 -0.00 4.42 46.96 .299715
-5268.88 0.02 0.04 -0.00 4.56 47.04 .299715
~-5275.72 0.02 0.04 -0.00 .4.54 47.11 .299715
~-5282.46 0.02 0.04 -0.01 4.59 47.19 .299715
-5289.19 0.02 0.04 -0.01 4.68 47.25 .299715
-5295.88 0.02 0.04 -0.01 4.61 47.30 .299715
-5302.68 0.02 0.04 -0.01 4.68 47.35 .299715
~5309.53 0.02 0.04 -0.01 4.81 47.38 .299715
~5316.517 0.02 0.04 -0.01 4.82 47.41 .299715
-5323.31 0.03- 0.04 -0.01 4.73 47.44 .299715
-5330.13 0.02 0.04 -0.01 4.67 47.47 .299715
-5337.01 0.02 0.03 -0.01 . 4.70 47.51 .299715
-5344 .00 0.02 0.03 -0.01 4.77 47.56 .299715
-5350.93 0.02 0.04 -0.01 4.67 47.59 .299715
-5357.79 0.02 0.04 -0.01 4.66 47.61 .299715
~-5364.68 0.02 D0.03 -N.01 4.74 47.64 .299715
-5371.27 0.02 0.03 -0.01 4.63 47.66 .299715
-5377.81 0.02 0.03 -0.01 4.49 47.68 .299715
-5384.32 0.02 0.03 -0.01 4.48 47.72 .299715
-5390.99 0.02 0.03 -0.01 4.47 47.75 .299715
-5397.94 0.02 0.03 -0.01 4.55 47.80 .299715
-5404.90 0.01 0.03 -0.01 4.61 47.86 .299715
-5411.89 0.01 0.03 -0.00 4.49 47.91 .299715
~5418.92 0.01 0.02 -0.00 4.35 47.99 .299715
-5425.80 0.0t 0.03 -0.01 4.58 48.09 .299715
-5432.47 0.01 0.03 -0.01 4.66 48.13 .299715
-5439.07 0.01 0.02 -0.01 '4.43 48.18 .299715
-5445.69 0.02 0.02 -0.01 4.38 48.23 .299715
-5452.30 0.02 0.03 -0.07 4.49 48.25 .299715
-5458.74 0.03 0.04 -0.02 4.65 48.30 .299715
~5465.15 0.02 0.03 -0.02 %.79 48.31 .299715
-5471.51 0.03 0.04 ~0.02 4.67 48.34 .299715
-5477.84 0.03 0.04 -0.02 4.51 48.36 .299715
~5484.14 0.02 0.04 -0.01 4.72 48.36 .299715
-5490.43 0.03 0.04 -0.02 4.97 48.40 .299715
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EFFECT OF LORAN C WAVE PROPAGATION ON LAND

AND PREPARATION OF

CORRECTION CHART BASED ON ITS EVALUATION
7. AT -2 LI ERGEBREOFHERR

ETHERI L BREMALE 1 RRT. SDIREMBE b LIFHEL 287 -5 0 (0-C) DEEREE
%A= b VIELL 2, REF. H5)R 7 58 & h24TTh 5. SYSTEM ERROR Otz &7 — ¥
D (0-C) ZNHDTHS. ZRDF— 5 7 550psiE WREHFFHES W T B4, TNILERE AR O M A
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PIRAENTOEY, BEHEEFE T2V TOT — 2 25 (0-C) BRI 5 SERHEE R0 2L 2
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Figure 2 The wave propagation speed where (O-C) is minimized is obtained.

A rise near 139° 40’ E seems affected by the Hatizyo island and a
steep rise in the west of the island by the land from Inobozaki to

Boso peninsula.
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LAND PROPAGATION EFFECT
AT STATION "X~
Q.........

"Q- 5 T ¥ 3 T T 1 ¥ T T T [ 1 3 T 1 ) ) T | 1 1] T 1 T
139, 2@ 139. 30 140. 00 EAST

Figure 3 Increase of a delay of LC wave propagation on land. A rise near
139° 40" E seems affected by the Hatizyo island and a rise in the
west of the same island by the Boso peninsula. A circle (O} shows
the navigation to the west and box (7)) shows the navigation to the
east. Note the reproducibility in accordance with locations.
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Figure 4

Increase of a delay by LC propagation on land. Data in the north

navigation in the east sea off east Japan.
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8. e LIEBIEROHE

FARAEIROU T CREBN MU TR 3 HIRBERICE T h 2 EHE A L TEikZEe
MAEML TWA5 L0V EMDL2. b0 R L ERIERICED L) 28REM- T, o &1
BT 2050056 20H, —BERIGAGR (HER L2 55 SR IR CEET A EEL, ZhiC
SEh ok FIEEAHEL, MAyREET 12T 5.

B LEEEEISENM A B2 SR AMTC, BIERD A 2 ATE B, IR ISR 25 &
EEIE64025, U7 vCFr— Vv E2EFAZLIZNAROMAS 2O &) 2HHETRD THiEEHN
RECHEMIFTE 2L, ZITRE - SRR A RDZ 261075, L3 T, (ZHEEH

B SEM10km S 72 V0. 1us K OAEVOCH Skm BB A AT US T ThH 5. HEMEEMZRRIE R,
ZOE) GHMICERTE 3R T~ 5 7 7 4 MBRR UGS L& £ n A0 LIS 4 BFEEB TR
BFNTYXLERE L, 22C, C2TRIOTA7 5 L b E- TR FEMAEHEL =, (HHL 21X
F=57 74 VIIEREL2 X2 O~ ABRCYY, 2070y 728 EOL % “0) BEOLE "1
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BN TTHRE TR - & A0 LB S L &, BREREROMES » 5, HNBEHEL L2 ZAE2
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Table 2 Outline of the land propagation distance at each point and increment

Stn. Latitude Longitude Land D. Increase Rate of Inc. Average
N E km us ns/km ns/km
Y 37.8° 141.9 447 2.69 6.0
38.9 142.2 664 4.02 6.1
39.1 142.3 740 4.67 6.3 6.0+0.05
39.4 142.4 809 4.13 5.1
39.6 142.3 853 5.25 6.1
40.0 142.2 913 5.52 6.0
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BLCADZETFEOLIIZAD, FIHOFMEFEI: LIS —HLTWBEZ LM GH B,
THKREHRFS = 33° 34" 39" N
A=135 56 12 E

Table 3 Land distance at the Simosato Hydrographic Observatory and increase

ratio of the wave propagation time based on the effect

LC Stn. Measured Cal Land D. | Rate Of Inc.
“s us km ns/km

W Stn. 18387.25 —0.04 0

X Stn. 37088.18 5.25 880 © 6.0

(v=10.299715km/us)
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Figure 5 Seasonal Variation of LORAN C in phase observed at the Simosato Hydrographic

Observatory.
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ON THE EXPRESSION OF PLACE NAME AND
JIS CHINESE CHARACTERS

Tsunehiko Sato*

Abstract

The greater part of place name in Japan is expressed in Chinese characters. The care of place
names necessary for the compilation of charts and sailing directions has been made using hand-written
cards until now. To maintain up-to-date name cards, much labor has been required and the exactness
and efficiency necessary for maintainance by computer processing has been expected for a long time.

The use of Chinese characters in many computer systems has gradually been popularized during
the last several years; hence, an investigation of Chinese characters used for the expression of place
names has been made to explore the possibility of computer use. The contents and results of the in-
vestigation are presented in this report.

The Chinese characters used by a computer are referred to in the table named ““Code of the
Japanese Graphic Character Set for Information Interchange’ as Japanese Industrial Standard JIS-
C- 6226. The table contains 6,353 Chinese characters used in ordinary Japanese sentences.

The results of the investigation show that the number of kinds of Chinese characters used for
the expression of place names is around 3,000. Around 2,600 kinds of characters, among them, are
included in the table. The sufficient possibility of using a computer for place names after the adoption
of around 50 additional characters to such a table is shown. The frequency of use of the remaining
400 characters is extremely low.

Besides this, several points regarding this kind of investigation for place names found during

the process are mentioned.
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