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Main Winch 10 tons

Iy »
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PREFACE

~In reSponse-to_the réquest_of the govefnments of Thailand,
Malaysia and Singapore; the Government of Japan decided to carry
" out a $urvey Qf'the Thailand-MélaysiamSingapbre route of the
ASEAN-Smearine CablelProjeét as part of Japan's overseas techni-
cal cOdperétion programs, and'the éurvéyIWas executed by the
Japan Tnternational Cooperatlon Agency (JICA)

JICA sent to the above three countries a prellmlnary study
_team of 7 experts, headed by Mr. Yozo Kanemitsu of the Ministry
of Postg and Telecommun;catlons, from February 23 to March 16,
1978 and an ocean survey team of 6 experts,,headéd by Mr. Teruo
'Shiba&é of the Kokusai Denshin Denwa Co., Ltd., from April 23
to June 8, 1978, to make.a preliminary study and a route survey,
reSpectively;

The preliminary-study and pcean survey were ¢arried out
very smoothly With full cooperation of the three countries.
An'interim report on the route survey was submitted to the
'authdritiés concerned of the three countries by the ocean survey
team soon after completion of the survey.

After careful review in Japan of the results of the route
survey, this report has been finalized for submisstion.

1 SinCerely hope that the report will contribute to the
progress of the projecf and promotion of friendly relations
between the three countries and Japan.

Finally, I would like to ekpress my deep appreciation to
all the officials concerned of the governments of the three

countries for their full cooperation extended to the survey teams.

September, 1978

s .~
/i/
(y}pvrq L S
Shinsaku Hogen

President

Japan International Cooperation Agency
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1. SUMMARY

Cable route survey was carrled out by Lhe Japan
_ Ihterﬁatlonel cooperatlon Agency (JICA) for laylng a sub-
marlne cable syetem to lntereonnect Thailand, Malaysia and

Slngapore (The Submarlne Cable System will consist of ASEAN

M- S and ASEAN M«T Systems and herelnafter reffered to as a

who;e, the Qable System) at the request of the governments of
tﬁeee three ceﬁhtfies. Servey waseconducted in £w0 phases,
preliminefy_study_andrqeble route survey, and a surveyrteam
wae SEn£ ﬁo the.thxee countries in each survey phase.

Ip ﬁhe'prelimihery sﬁudy_conducted in February and March
léjshefheeJepaneee delegates and those concerned of these govern-
meeée held ﬁeetingsfto agree.over fhe scope of work for the cable
:foute sﬁrvey,'celleeted-informatien necegsary for cable route
eﬁivey incluﬁing iﬁformation on fishery activitiee, sea bottom
reeource exploratlon and ex1st1ng cable routes, etc., and in-
epected the propoeed cable landlng sites.

| A survey.route was settled and requlrements for the
: caﬁie route servey.were formulated.
The_proposed survey route Was_selected along the coasts
. of.Thaiieed end Maiaysiarkeeping away Erom the submarine gas
.ﬁipéiine broposed te be laid from near Bangkok to Songkhla
through the center of the Gulf of_Thailand and the oil
exploration areas off Trengganu in Malaysia. In the Singapore
Strait, the route passed off the south ceast of East Johore,

clear of the existing SEACOM cable, other proposed submarine



cables, ancho;ége; and ammunition dumping area.

In April:1978} the survey team of the JICA ana survey.
ship KATIKO MARU NO.3' (500 tons) were sent_to Slngapore_and
the:eurvey team'&ha counterpart‘from tﬂe governments of'.
Athe three countrles embarked in the Survey Shlp -The_-
'survey was conducted over the entlre survey route”of ebout
3100km (1nc1udlng both-g01ng and returnlng ways)_from.'.
foffshore Katong in Singapore through Kuahten”ofzﬁaieysia
uPechabori (Ran Hat Chao Samfani of Théiléodfaﬂd baek:£o Kaeoﬁg
" and completed Op May 24th.' Soundihg, ecanning £he ootfom.
'Sorface,'sobbotﬁom profiling;'boﬁtom samolihg,‘waﬁer teﬁper-
ature obséivétioﬁ, bOttom'photOQraphiﬁg eﬁd:cable 1aHding
'p01nt measurement were conducted in the survey As a result
of the %urvey, there were no serious obstacles observed for
laylngéasubmarlnecable and the PrOPOSEd route was found
'sultable. Meanwhlle, con51derable damage to the cable by
fishing acfivitieé and ehehofing #es éhﬁieipéteé. It”is
heoesséry to proteot_fhe cable from these'faotore.” The
| survey route measured ebout-lSSBZBkm (841.7nm)Jih toﬁal
| lengtﬁ,:whiCh inolodes'the ThailandéMaléfeia_eecﬁion of
about'liSi.dkm (621.7ﬁmf aﬁd the'MaiéYSiawsingéoore secﬁion

of about'40714km'{220.0nm),
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2. INTRODUCTION
| Thé.gbvé;hménts‘of_Thailand, Malaysia and Singapore
have a.plan'to.éstablish'a wideband submarine cable system
for connecting the three COuntries in part of the ASEAN
Submarine Cable Project for improving.intérnatiOnal tele-
communication ‘in these areas by using actual INTELSAT
satellite communicaﬁion system interdependently.
The éovernments of the-tﬂree counfries requested
thé Japanese Government to provide technical assistance on
this project. In compliance with the request, the Japanese
Government made arrangement for the implementation of cable
route survey by the Japan International Cooperation Agency.
From February 23 to March 16, 1978, a preliminary
study team, headed by Mr. Y. Kanemitsu, was sent to the
thréé-countries_to make préparations for translating the
survey program into practice. The scépe of work to be
undertaken by the Japanese Government was agfeed and reguire-
ments for cable route survey were stipulated between the
Japaﬁese'team‘and the Government offiéials of the three
countries as described in Appéndices 1 to 3 respectively.
The survey team visited proposed cable landing sites
at.Pechéburi fBan Hat Chao Samrani-in Thailand, Kuantan in
Maléysia and Katong in Singapore; and confirmed that these
sites are suitable for terminating the submarine cable.
From April 23'to_June 8, 1978, an océan survey tean,

headed by Mr. T. Shibata, was sent to the three countries.

- % -



The team joined a Japanese'survey ship "KAIKO MARU No.3"
"at Slngapore port and carried out a route survey by
-attendance of the fOllOWlng counterparts from the three

'countrles:

Thailand

Mr. Pongsuk Potisiri
Englneer
Internatlonal Telecommunlcatlon DlVlSlOH

= Communlcatlons_Authorlty of Thailand (CAT)
Mr. Tosporn Simtrakan
anlneel

'Internatlonal Telecommunlcatlon Division
CAT '

‘Malaysia -

Mr. Tengku Abdul Rahman Bin Tengku Ngah
'A551stant Controller

Telecommunlcatlon Department

 Singapore

. Mr. Chua Yeow Hﬁa
Technlcal Offlcer

" Pelecommunication Authorlty of Slngapore

'Through_agréemént:in'the'seope'of work an interim
report on the main survey results was submitted by the
team to the'governmeﬁfs of the three countries immediately
after completiOn-df;the survey work.

© Presented herein is a final report on the route survey



of the Thailand~Malaysia-Singapore submarine cable which
includés all results of the cable route survey. The
itineraries and teamlnembefs<3f'the prelimiﬁary study and

ocean survey are as follows.

(i) pPreliminary Study

{Team members)

Mr. Yozo KANEMITSU (Leader)
Counsellor of Telecommunications

Ministry of Posts & Telecommunications (MPT)

Mr. Kunito ABE (Sub-leader)
Vice CouhsellOr of Telecommunications
MPT ’

Mr, Hikaru CHONO
Assistant to Director General of Telecommunications

MPT

Mr. Teruo SHIBATA

ASsiétant to.Maﬁager
:Engineefing‘Departﬁéﬁt

Submarine Cable Constructicon Headgquarters
Kokusai Denshin Denwa Co., Ltd. (KDD)

My, Rckuro KITSUTA

Assistant to Manager

Construction Department ‘
Submarine Cable Construction ﬁeadquafters
KDD .- '

Mr. Taisuke KITAMURA

AésiStént Chief of Marine Engineering‘Section
Construction Department _

Submarine Cable Construction Headquarters

KDD '



Mr._Akio'iTOH:(Coofdinatori

Special Assistant to DJrector _

b001al DeveloPment COOperatlon Department
Japan International Cooperatlon Agency (JICA)

{Itinerary) _ _
Feb. 23 va_Tokyo 10120 JLAE5 Ar. Béngk&k 17:50°
24'.Visit to DTEC, PTD aﬁd'cai | |
25 _Collectlon of data
26 Preparatxon of supplementaly.note for the
Scope of Work
27 Observation of propdsed cable landlng 51te at
Ban Hat Chao Samran_'
28 Meeting at Posts & Teleg;aph Department (PTD)
Mar. -l-.Visit to Ministry of-CommﬁniéatiOhs (MOC) and
ASEAN office |
2 Lv. Bangkok 12:45 MH831 Ar. Kuala_Lﬁmpur 15:05
3 Meeting at Telécbmmuniéation Headﬁuérters
4 ”Lv._Kuala Lumpur.10:15 MH152'Ar;:Kﬁéntan 11:05
Observation of proposed cable’lanaing site at
Cﬁerating_
5 'Lv.'Kuantaﬁ 14:00 MH153 Ar. Kué;a Lﬁmpur 14:50
6 Collection of data7 | N |
7 Visit #o Economic Planning, Uni£ Prime Minister's
.Department (EPU) |
'8,_Meeting at_Telecommuhication-HeadguarterS'
9 Lv. Kuala.Lumpur“10f15;MH605 Ar, Singapbré 11:00
i0 .Visit to Ministfy 6f-Cbﬁmunications_ana Tele-
cémmunication Authority of Sihgapore |
-6 -



(ii)

11 qulection of data

12 Preparation of supplementary documents for meeting

at TELECOMS

13 Observation of proposed cable landing site at

Katong

14 Meetlng at TELECOMS

15 Survey of Slngapore Port for ocean survey ship

16 Lv. Singapore 09:00 SQ008 Ar. Tokyo 20:15

‘Ocean SurVey

(Team members)

Mr. Teruo SHIBATA (Leader)
Assistant to Manager

Engineering Department

Submarine Cable Construction Headquarters

KDD

Mr, Taisuke KITAMURA

A551stant Chlef of Marine Englneerlng Section

Construction Department

Submarine Cable Construction Headgquarters

KDD

Mr. Kyoji SERIGUCHI
Manager of Survey Department
Sanyo Hydrographlc Survey Co., Ltd. (SsS)

Mr. YasuO NISHIYAMA _
Debuty Managef of Osaka Branch Office
sss |
Dr. Shigeaki KUBO |
Manager of Geological Department
558
R



Mr.yAkio ITOHy(CeOrdinator)
Special AséiStaht to ﬁirecter o o
Social Development Cooperation Department
(Itinerary)
Apr. 23 Lv. Tokyo 10:55.JL711 Ar.ISihgapare 16120
24 Pre survey meetlng between Japanese survey
'team and observers from Lhe three countrles
'25 Survey team and obsexrvers jOln the survey ship
26'&528 Going-run survey from Katong to Kuantan
29 te 30 Shore survey at Kuantan
May 1 to 3 .qunqerun survey from-kueutau to the inter-~.
mediate point, ﬁayrgétisn to Seugkhle Port
for immigration-fermalities'.
4 to 7"Navigatios te the'iutefmediate peint, going-run
survey to Pechaburi.(Ban Hat Chao Semran)
8 Meetlng at CAT in Bangkok on the proposed cable
landlng site _ N
9-&316_ Shore and land survey at Pechaburi(Ban Hat Chao
Samran) o
11 to 14 Returning—run survey from Pechaburi.(Ban_Hat
| Chao'Semran) to'the'intermediete'éoiht, navigation
atoﬂéengkhie Port fer'iﬁmigratien formalities
15 to 20 Nav1gat10n to the survey area, returnlng—run
survey from the 1ntermedlate p01nt Lo Katong
21.,Study of survey data

22 to 24 Shore _survey at Katong



25 to 29 Preparation of interim report
30 .Submission'of interim report to TELRCOMS
31 Collection of-supplehentary data
June 1l Lv. Singapore 11:30 MHB32 Ar. Kuala Lumpur 12:15
2  Submission of interim report to Telecommuni-
~cation Headquarters |
3 Collection of supplementary data
4 TLv. Kuala Lumpur 13:00 MH832A Ar. Bangkok 14:20
5 Submission of interim report to CAT and DTEC
6 Submission of interim repcrt to PTD
7 Collection of supplementary data

8 Lv., Bangkok 11:45 J1L.464 Ar. Narita 19:35






'3 CABLE ROUTE SURVEY






3. CABLE ROUTE SURVEY
3.1 sOutline
An ocean survcy for selectlng a route of thé Cable

System was conducted in the perlod of Aprll 26th to May
24th 1978 by u81ng the KAIKO MARU NO. 3 (500 tons)
‘from Japan ) '

.The objectlves of the cable route Survey.were to deuer—
mi'r_x'_e the shortest and sul.-tab].e route for the submarine cable to
be.ieid to iﬁtefééhﬂééf.éeehaburi (Ban Hat Cheo Samran) in
| Thallana, Kuantan in MalayS1a, and Katonq in Slngapore and
provide inferhatlon on- the sea bottom and ocean COndlthnS
along the proposed route to allow the de51gn of the submarine
cable system and plannlng of cable laylng work.

' Survey method and procedures were determined on the
'ba51s of the agreements reached by the preliminary survey.
The survey shlp_entered the Po;t of Slngapore before and
after the'surﬁey work, where six-Jepanése survey team members
led bf Mr..Teruo Shibata and tﬁe counterpart from
the.fﬁfee countries of Thailand, Meléysia, and Singapore

embarked and left the survey ship{

“3.2 Survey Area.

The survey route had been proposed by the preliminary
survey team and agreed in the meetings_held during the prelimi-
nafy'survey. The survey route lay from Pechaburi(Ban Hat Chao

Samran) through Kuantan to Katong, passing along the coasts

- 10 -



of Thalland and Malaysra through the offlng of the south
coast of East Johore, as Shown 1n Flgure 3. 2 1 : Although
1t is desrrable to select deep sea for Lhe eubmarlne cable.
route, the abOVenmentloned coastal route was selected for
the fOIIOW1ng reasons : There are petroleum and natural

gas mlnlng areas in the central area of the Gulf of Thalland
and off Trengganu . There 1s a plan of laylng a submarlne
:plpelrne expected to pass from near Bangkok down southward
through the center of the Gulf of Thalland to be landed
near Songkhla and some portlon of the plpellne near Bangkok
has been already lald Another petroleum exploratlon area
spreads about 120 mlles off Trengganu Malaysra and alSO a
proposed plpellne for the 011 platform to the coast of -
Trengganu VIn addltlon, the SEACOM cable and Phlllpplnes—
.Slngapore cable have been lald from Katong through the
lslngapore Stralt and the Kuantan—Kuchlng Domestlc Cable and'
Indonesra Shlngapore cable are expected to be lald The:.
Strait of Shlngapore also 1ncludes Anchorage and ammunltron
dumplng area. Accordlngly, the above mentloned coastal route
was selected s0 as to keep the cable clear of exlstlng and
planned_plpellnes and submar;ne cables as well as hazardous

areas and not to increase the cable length.

- 11 -
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3.3 :Céble Rbufe'sﬁfﬁéy Work'

The survey was conducted by leldlng the surve.y area
lnto two portlons. offshore portlon Whlch was more than-
_about 4km off shore (more Lhan about 8 meters in depth) and
.whloh was to be Surveyed by KAIKO MARU VO 3 and shore portlon
_ whlch ?1nclud1ng 1n shore andcml shorf:portlonsenuiexpected
cable landlng srte was to be surveyed by us:mg the work boat

provxded on KAIKO MARU NO . 3

3.3.1 'Snrvey Work'in OffShore.POrtion
In the offshore portlon,-survey.wes conducted in two
runs, .g01ng and returnlng,-respectlvely along the main and
'snb.survey tracks,;w1th the latter'track-Set about two nautical
miles off andfin'paraliel_with the former track.
In the 901ng run, | 7 |
| (1) bottom soundlng by u51ng a shallow water type
depth recorder,
'(2) subbottom proflilng wrth a sparker for obtalnlng
, sedlment thlckness and detectlng any existence
of base rock under bottom surfaCe, and |
(3)-detec£ion_of obstaclescn1the bot tom by using a.
‘'side scan soner" |
were made 51multaneously at Shlp Speed of 475 knots along
the main survey track : Durlng the survey the ship p051t10n

was determlned at 1ntervals of 10 mlnutes by usrng the Navy

Nav1gatlon Staelllte System (NNSS) or radar wherever targets

- 14 -



- were available.: Survey tracks, ship position méasuring
points,:énd.radar'tafgets used are shown in Figurés 3.3.1~1
_énd -2 and:Table'3.3.l.
In the returﬁing run,
(1) bottom sounding at ship speed of about 10 knots
alpng the sub survey.track and cémpensation of
the going run where considerable displacement

from the main survey track was encountered.

(2) collection of bottom sediment samples,
(3) photographing of bottom surface, and

(4) water temperaﬁure observation
were made, Survey itemsg (2), (3), and (4) were conducted
by stopping the ship at positions on the main survey track
which had been chosen from the result of analysis of data

recorded in the preceded going run.

- 15 -
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o Targets
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Lat. Long,
Ban. Laem ‘hok Bia 13-02,40 100-05,70 |
~ Samran River . 12+59.40 100-03.45
Khao Chao  Lai 12-49.50 $9-57.00
‘Ban - Khao . Takiap 12-30,70 99<59, 20
Khao Kalok 12-20,00 100-00,30
Ko Sattakut 12-12,20 | 100-02,00
Ko Tao 10-05,75 © 99-51,00
Ko Kra 821,10 100-45.20
Ko Losin 7-19.00 101-56.25
P. Perhentian Besar 5=514 50 102-46.00
P. Redang S 5-46. 50 103-02,00
' p. Bidong Laut 5-37,50 | 103-04.00
p. Kapas 5~13.00 103-16,00
p. Tenggol b-48,50 | 103-41.00
p. Nyireh 4~51,00 103-40,00
‘Tg Labohan 4-31,30 103-28,20
Tg Mat Amin 414,05 10327, 30
p. Ular =03, 50 103-24 . 50
Tg Gelang 3-57.75 103-26.30
p, Tioman 253,50 | 104~10.60
p. Chebeh 2-56.00 104-06,00
p. Gut 2-39,.80 104-10,10
‘p. Lang 2-28.00 104-29, 50
p, Yu 2-07,20 104-15.10
Tg Sedili Kechil - 1-51,00 104-09, 50
Tg Siang 1-39.00 104-15.00
Tg lompot 1-35.00 104-15,75
Horsburgh 1-19,82 104-24 .46
Tg Ayam _ . 1-20.30 104-12.19
Tg Pengelih 1-22.13 1040545
Bedok Jetty 1-18. 30 103-56.60
Table.3.3.1 RADAR TARGETS AND POSITIONS




3.3.2 Survey Work In and On Shore

The folIOW1ng items were surveyed in the in- shore
and on- shore portlone near Pechaburl (Ban Hat Chao Samran),
Kuantan, and Katong by using the survey boat lowered out flom
KAIKQVMARU NO 3,

._(1)'Bottom soundlng..

(2).Subbottom proflllng

(3)'Detecti0n of obstacles on bottom surface

(4).Collection_of'semples of bottcﬁ.sediuente"

(5) Water.temperature Cbservaticn |
Survey was conducted along three parallel tracks W1th the-
centra] track belng the main route and the srde tracks :
250 meters apart from the ‘central track in the range from'
“shore to 3«:4 nautical miles offshore. Ship’ pOSltlon was
obtalned by determlnlng the dlstance amidlrectlonmeasuredby
using in comb;nat;cn a_transrt at a predetermlned_leadlng
pciht end'a radio disteuce'ﬁeter (Hydrodistj.

| 'surueyiug _near-the cable'iahdinq site in_Pecheburi

(Beu Hat Cheo Samran)‘WaS'conducted in parellel.with the-in~ehore
survey. Wooden stakes were placed at the landlng p01nt and
' othere, and posrtlons of nerghborlng trees, fences{;roads,_
houses,_etc., relative to the route were obtained for-aSsuring

ease of reiécation_of'the route in the future.

3.4 Survey Equipment '
-The major items of equipment used in the route survey

are as follows.

- 19 -



(ljlbépth_recorder for sounding

{2} Subbottom prbfiler 
‘(3)‘BQttdﬁiSOnar for detection

of obstacles on bottom
-14)"Sémpler'f0ﬁ collecting bottom

sediments

'(5)'Thermometef'f0r water
temperature observation

{6) Pdéitiohiﬁg egquipment

k7).Sédb0tt6m photographing

© - system

PS~10 Depth Recorder for

Shallow Water and RS-61

Depth Recorder for
Shallqw:ﬁatér*

NE-19C sbark‘ef (NEC)
MARK lB:.Sidé.Scan Sonar
(BG & G)

Pistoﬁlépfér, Gravity

Corer*;- and Smith

‘McIntyre Grab Sampler

ET-5 Electric Thermometer

JLE~-3100 Satellite
Naviéator (JRC); Radar
and Distance Meter
(Hydrodist) *

Camera for deep sea use

(Benthos)

(* Equipment used only in shore:)

Outfitting of the survey equipment on KAIKO MARU NO.3

isjéhown in Figure 3.4.1.
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3.4.11‘Echo Sounder:
An echo sounder is essential for surveying the bottom

_ tqpography. It giVes the sSea depth directly beneath the
survey;éhipjby.measuring time interval between the time of
transmitting a sonic pulse down to the sea bottom and the
time:éf.recéiving‘the reflected pulse from the bottom surface.

| ..Psﬂlo_Depth.Recorder for Shallow Water equipped on the
KAIKO MARU NO.3 was employed in the survey of the offshore
pdrtioh:and RS-61 Depth Recorder for Shallow Water in the
survey of the in-shore portion. A Both PS5-10 and RS-61 are
compact, lightweight precision c¢lass echo sounders using

transistor circuitry.

PS-10 Depth Recorder for Shallow Water

The PS-10 operates from a 12V DC power and allows operation
and adjustments all on its recorder. Depth recording is

made by a recordihg pen which rotateé coaxially around the
axis of dry type discharge recording paper formed in a
Semiwcyiindfical.shape.

.The recording pen is drivén by a sync motor synchronized with
the 50Hz output signal from a sync oscillator. Transmission
is controlled by a-phot0~tranéistor using a disc synchronized
With the recording pen, and the transistor output is converted
to accoustic pulses by a.cohverter to be transmitted into

the sea. Recéived echo pulses are converted to electrical
pulses by a converter, which are passed through a transmit/

receive switching circuit to a receiver to be amplified to

T I



the requiréd.lévél énd'fedlto the recdrding pen for recording
the profile of the éQntinued bottom topography on the recording
papéf._. |

“Since this;equiﬁment is designed for an atCopétiC“
p:opagatiOn.épeed3of 1500m/sec in water, actual_deﬁth-must
_be éeterﬁined throudh:ﬁater_depth ébmpensatibn;by bar:Checking.
or édmpensation:fof ﬁéter témpeﬁature,.saiﬁ éontént, water
pressure; etc. , by.caiculation. in.this_survey,_bar checking
was employed.for'éompehsa£i¢n. 'The'RS—Gl fesembleé the .
PS=~10 in speCifica£ions, the specificatidhs of only the

PS-10 are described below.

1) Power-subply: ~ DC12v5%, 7A
2) Recording ranges
Shallow fanges: 05il3m, 10~ 23m, 20~ 33m,
40fu53m,_56ﬂJ63m, 60:v 73m and

multiples of these ranges.

" Deep rénges:"' ' 0~ 26m, 20~ 46m, 40~ 66m, 66" 86m,
80 ~ 1061, 100~ 126x and multiples
of these ranges |
3).Recording method: ' Inner qisc,straight~liherecording

3D'(m)':

4) Reécording accuracy: £0.05 + 107
.5} Recording paper dimehsioné:"lSOmm-wide, 10m long
6)'Péper feeding spéed: 6Qmm/min.i:5%

7y TranSmit/rééeiVe'frequenciés: 201.5kHz
‘8)-Transmitter'dutpdt:" more_than'BOWpﬂp

'9) Receiver output'fréquency:- 24kHz



310) Ambli£icatioﬁ degree of receiver: more than 1404B
11) Receiver output: more than 6W

712) Traﬂéﬁiﬁ/receive beam angle: 6

. Figures 3:4.2 ahd 3.4.3 show a block diagram of the PS-10
Dgpth'Récéfder for Shallow Water and sounding by_the depth

. recorder, respectively.
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3.4.20 Subboﬁtom'PrOfiler

| Subbottom profilers ére inﬁended for surveyiﬁg
subbottomstruétureby using,ﬁhéJSOhic WAVes' property bf
making reflection oh.bouﬁdériés betWeéh subbottom layers.
Sonic wéves 6f high-poWérs'and_iow_freqﬁencies are obtained
by variods_qscillgtibn metthS‘

| 'VA'ﬁighupower, lowéffeQQéncy sonic waﬁe emitted_into
the seé is_partiéliy reflected by the sea bottom and par-
tially pénétrates into Subbotﬁom, thué'répééting refleétion
on boundaries of subbottém.layefé and grdduéiiy fading aﬁay.
Reflecteé'signalsﬂare'received by fhé re6eiver, and after
being amplified;.féd to'the'retordef to be recorded és_
geological profile on the fecording"?éper.

In prihciplé,}the recording depth of a subbottom
profilerincreaseswith dééreased frequency and increased
power of the.sonic wévé used:itsirésoiving poﬁer lowers
accordingly, making'it difficult.tp profiling fine geological
'structure. | | | 7.

In thé subbdttom_pfofilér;(NE~19C).uséd,.a low fre-
guency sonic wave is obtained by.discharging an instantaneous
large current bEtweén'diéchéfgé.electrodes in wéter. - The
configuration and 6§efa£ing principles of the NE-19C Sparker
{discharge type subbottbmfpfofiler) are deécribed below,
(See.alsb Figures 3.4,4-aﬁd 3.4}S;X

In the fréﬁémitter, the AC voltage:stepped uP-by

theltranstfmer“is-rectifiéd to obtain a_DC voltage for



storage on ssﬁigh?vdltage sapacitor; The high—voltage
sw1tch1ng 01rcu1t lS sw1tched on by trlgger pulses from the
recelver and DC voltage is fed to the electrodes in water
to cause dlscharge |

_The_strong, low—freqsénéy'sonic wave generated by
fhe disshafge is'passed through water, penetrates into sub-
bottom, is mostly rsflécted by various boundaries of layers
and refurns again through water. The reflected sonic wave
.is_reseived bj a receiving hydrophone and converted to an
electrical signal to be sent to the receiver, In the
receiver, the weak sigﬁél'is amplified, and through filtering,
control, and power smplificatidn, it is depicted with proper

contrast on the fecording paper,

Specifications. of NE-19C Sparker (NEC)

.Transmission energy: 200 Joule

Reédrding ranges: 100, 200, 400, and 800m
'Recbfding paper width: 200mm x 2 stages
Paper.feeding speed: 120 and 60m/min.
.Receiving frequency range: 100~ 5000Hz
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3.4.3 Slde'seen Senar
Sideleeen.senar'is'intended fD'inﬁestigete the coh-

flguratlon of Lhe bottom surface. Its pasie:fnnctions.are'
.slmllar to thosetafadepth recorder" Wlth a depth recorder
acoustlc pulses are transmltted dlr@ctiy downward in a narrow
beam by a transmlttlnq element located hear the-water Surface,
whilewitheieidegeen sonar pulses are emittee elantly to_the
bottom surface by‘transmitting elemente'mounted on ‘a “fieh"
towed near the.bettem. Trenemitting.end;receiving_trensdueer'
eléments are mounted on both sides of the "rew fisnﬁ'sp_that
they may be direCted,perpehdicularly to the.fowiné direetien,
and acoustlc wave pulses are transmltted to cover as w1de an
angle as: several tens of degrees in a.vertrcal plane and as
narrowenlanqle«asabouttnnadegree in a horizontal plane as
shown in Flgure 3.4.6. Reflected acoustlr:waves are-recelved
.contlnuously W1th tlme delay correspondlng to the dlstance
between the “tow flsh"‘and the.place of reflectlon on the
bottom. An ecou.st'_i_c weve undergoes attenuation according to
its prepagerien_distance.' lefereneee_in.etrength of received
signals cOrreepending to'respective prepagatlen_distances
are equelreed by a gain amplifier'which verieé irs_geln_with
time.:

| fne output signal ofrthe amplifier is printed.et a
-position,.on the recorder paper, eorresponding to the

distance between the tow fish and the place of reflectlon
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By towing the

fish, the configuration of the bottom

surface is recorded in two dimensions as in a photograph

with'pétterﬁs'of'proper contrast depending on ups and downs

of the bottom surface.

An external view of MARK 1B Side Scan Sonar and its

block diagram are shown in Fiqure 3.4.7.

Specifications of Mark 1B Side Scan Sonar (EG & G)

Recorder
Depth ranges:
Scale lines:

‘Paper feeding'speed:

Input power:
Recording paper:
Weight:

Dimensions;:

Tow Fish

Operating frequency:
Pulse length:

Peak output:
Horizontél.beam wiath:
Vertical'beam width:
Coverage:

Towing speed:

50, IQO, 125,.206; 250 and 500 meters
every 25 meters

40, 60, and 80 lines/cm (100, 150, and
200 lines/inch)

24—30V-bc, 4548A depending 6n depth. range

Moist paper, 28cm(11") x 37m (120 ft)

38kg (84 1b.)

'28cm(ll") high, 84cm(33") wigde,

44cn{l7") deep

105 + 10kHz

O.lﬁSec

128 dB ref 1 ubar at 1 meter
1.2° (3 4B points)

20° or 50°

up to 1000 meters

0 v 28km/hr. {0~ 15 knots)

- 32 -



Max. depth: - 600M.(2000 ft.)
Weight: _ 22kg (48 1b.)
Dimensions: = 118cm(47") long, 30cm(12") tail,

1l.4cm(4.5") diameter

3.4.4 Bottom Sampling Devices

Piston corer, -Smith-McIﬁtyré'grab'sampler and émall
-gravity coref Gere uSéd'for éollééting sampies of;botfém o
sediments in the survey. These Sampling devices éré éhdﬁn
in Figure 3.4.8. i |

Piston corer is aropﬁéd:ffoﬁ ébout two.ﬁeté£s_ab0ve
‘the bottom surféée*by'a léver'actién iﬁitiétéa b§=bot£om 
touching_of a weight.héViﬁé been.iowered to the bottom,
When the'éorer is pulied up}'a piston brings boﬁfoﬁ mate;ial
into én écrylic pipe and ﬁoid ﬁhem.in it.= A braés ca£cﬁér
at the mouth of the cpref; which élloWs only inward.mdéing
of coré maféiial, aléo holds_thé.méterial while li££ih§‘
the corer. From the depth of'thé qorer's'penetraﬁion into
the sea bed, plowability by a cable burying machine can be
roughly estimated.

Smith McIntyre grab sampler catches bottom material
in the grab by releasing the‘pre45trained springs upon
touching the bottom.

Gravity corer has fins, weights and a cylinder with
a catcher and is simply thrown inte water for collectinq

samples.
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3.4.5 Thermometer

ET-5 Eiectri¢.Thetmométéf (5howh.in Figure 3.4.9)
was used fdr-témperaturé'bbSer§tion in the survey.

FT-5 Electric Thermomééér.is_iﬂtended.for.obtaining
the water témpératufe.by'meésuring the résistance of thermisfor
lowered from the ship down intq'water:tﬁrough lead'liﬁeé'.
attached to{iﬁ.' The ET-5 allows tempeiaﬁﬁre observation in
a -5°C to 40°C (or 23°F to.104°F) range with a minimum scale

of 0.1°C.
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3.4.6 Positioning Equipment_

(1) wavy Navigation Satellite Syst_em (NNSS)

The Navy Navigation satellite System'(NNSS)
operated at present'consists of_six navigation Sateliites.
which move around the earth on a circularrérbit over the
North and South péles at a period of about 108'mihutes at
an altitude bf’aboutrll;OOOkménuia grouna station which
measures the orbité'offthese sateilites and sends orbit
data to each satellite. The orbit.arrangémenf of the
satellites is as shown in Figure 3.4.10(a). The period of
sétellites 6btainéd from:qrbit data.is_aboup 108 minutes,
during which théreafth'rbtates itself eastward by about
26.5°, Thus,.the six satellites Can.be_utilize& one after
another aé theieartﬁ ﬁaves_aﬁéund'itéeif._ (The figure shows
four sateliitéé for-simplificétibna):

The principles of-pdsitioning.by the'NNSS system
are as follows.

Each satellite in the NNSS system traﬁsmits.two
frequencies (£1=399.968MHz and f2 = 3/8f] = 149.988MHz), a
time signal at.intervals of 2 minutes, and data necéssary
for poéitionihg calcﬁlation. Each satellite transmits a
time signal at times tp, t1, t2,...:.. while moving on the
cifcular orbit, as shown in Figure 3.4.10(b). Thus; ti-to,
t2~ti,...... ;'ti—ti—lf""f" become egually 2 minutes.
The distances between the'éatellite and the earth are D(to),

D(tl),...., D{ti),.... and the_satellite gradually approaches



fthe earth at first and then goes awéy, finally sinking below
the horizon. At this time, the receiving frequéncy is measured.
.Itﬁis:undéfstééd, by application of the Doppler effect, that
the Doppler shift becomes zero, when the distance between
the sateilité and earfh becomes minimum and the integration of
transmittingfreQuencyfo£<jnaperiod0f12minutes(399.968MHZ
X 2 mihutes) can. be couﬁted. Actually, however, the Satél—
lite is moving'ébntinuqusly.and the actual integratioﬁ éiffers
from thié. That is, the variation in distance between the
- satellite and'the-recéivinﬁ point can be obtained when the
wavelength of the radic wave transmittéd is known.

The points where disﬁance difference, D{(ti)-D{tj-1),
becomes constant form a hypefbblbiaal plane with focuses
at ﬁi and ti-1. It is then undersﬁood, by adding the condi-
tion that the ship is on the surface of the earth, that the
- line produced by the intersection éf the hyperboloidal plane
with the earth surface is none other than the line on which
thé ship exists.

The positioning principle of tﬁe NNSS is a type of
hyperboloidal navigation method similar to those in Loran
and Cmega éystems.

Fiéure 3.4.11 shows a block diagram of the NNSS and
. rigure 3.4.12 a connection diagram of JLE-3100 Navigatioﬁ

Satellite System.
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Spe01flcatlon of JLE 3100 Nav1gatlon Satelllte %ystem
'POSit;onlng error, _ ' 0 l NM (RMS) for still Shlp
' _0.5 NM (RMS) for Salllng Shlp

Receiver'

Rece1v1ng frequency: ' x 399.968MH2:&;2RH£
Tunlng - | 'Auﬁométié |
Mlnlmum‘Sén 1b111ty: | -%1456Bm'

:Dynamlc range : 145dBm.f.~90dBm

'Power supply
Voltage: N - AC 100/110/220V £ 10%

Frequency: L 50/60Hz, single phase

S
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Fig,2,54,,12  CONNECTION DIAGRAM OF'JLEaBlOO NAVIGSTION
B SATELLITE SYSTEM '
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(2) Hydrodjst"
Hydrodlst is a mlcrowave p081t10n1ng.sy$tem used in 1-"
._;survey 1n shore ' Hydrodlst con51sts of a master equlpment
‘mounted on board and a remote equlpment 1nstalled at a glven
p01nt on land alIOW1ng dlrectly_obtalnlng the dlstance_
between the master and.temote=eQui§ment; The Hydrodist used
-in-tﬁe survey was MRBZ;Hydrodist Systeﬁ-mehufdctotedfby _
 Tellurometer Co., of which:the master'and temoteﬁeqﬁipment'
-"afe _sho{.m in Figure 3.4.13 and a block diagram in Figure 3.4.14.
' fhe‘principles of measurement by Hydrodist:are_as' |
follows. |
The:master equipment modulates the microﬁave signal of
‘about 3000MHz with the measuring signal of f; and tfeosﬁits
~ the mictowave_modoleted_to the reﬁote'eéuiphent.on'lehd.
.Tﬁe remote eqoipmeot.traneﬁits.a'meesufing'signal of:fz angd
a microwave freguehcy modulated w1th a beat 51gnal of f1- f2.
The master equlpment makes phase comparlson between SLgnal
£1 obtained in it and the'beat 51gnal of f1~f2 ﬁrom.the
remote equipﬁent, meesuree the delay time corresponding to
the time interval reéuired for tranemiseion.between.the
master.end_remote equipment; and displays the delay time on
a CRT. | |
In pfactioe,.three frequencies, celled_pattetn fre_
quencies A, C and D are oseQefOr.deveIOPing the measuring
accuracy. ‘Measurementwis acﬁieVable up to 99;9m by using
pattern A, from lOOm to 999.9m by u51ng patterns A and D,

_and IOOOm to 9999 9m. by using patternq A and C.
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3.4.7 Bottom Photog;aphing System (Camera)

A 35mm deep sea standard photographing system manufac-
~ tured by Benthos (United States), which consists of a camera
.séctioh; a flash section,:aﬁd a pinger section, was employed
for photographing bottom EOpograph in the survey.

. the flash section provides illumination by flashlight
from a xenon Yamp and power for ralling the'film.

The caméra section consists of a film rbller, a-
shutﬁer,.a lens mouﬁt and a data Chamber.. Film is rolled,
one frame after another, by a film driving motor powered
‘from the flash section. .

The distance fo the object to be photographed and
focal depth are set by control knobs located 6n the lens
rshuttef mount. The data chamber displays the date and time
(in date)hour/min./sec.) and station No. as shown in Figure
3.4.15 at a corner on the film frame,

The pinger section emits 12kHz sonic pulses so that
the direct wave from the pinger and reflection by the bottom
can be recorded by £he recorder on the ship.. Measurement
of the time difference between the times of recording these
two waves allowsrobtaining the distance between the pinger
and'tﬁe sea bottom.

The specifications of the sea bottom photographic

system are as follows,
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o Camera

 Number of standard films: 800
Film length: | 130.2m (100 feet)
Case dimensions: 64.3cm{length) x. 12,5cm{diameter)

Weight: - - ~21.0kg (in air)

| | 16.0kg (in water)
Shutter speed: | © 2/5 sec.n 1/50 sec.
Required power: | | DC 28V ¢ 5V, 1A

(fed from Model 382 Flash)

° Flash
Flash fube input: | _ 100W/sec.
Fléshing cimes: 3200 times (when fully chargéd)
Flashing durétion: 'l/lOOOzséé.
Case'dimensions:' _ : 90.5cm(lén§th)-x 21cm(max. diameter)
Weight: . . © 3lkg (in air)
23kg (in-watef)
Timer set time: Of»ZGb min. -
Shutter-speed-contrél: -40'b400ms

Iinternal between exposure: 3 sec.™ 2 min.

¢ Pinger |
Opefating frequency: 12.0kHz + 12Hz
Qutput level: 93 aB
Pulse repetition rate: 1 pulse/sec.
1 pulse/OfS_sec.'
Pulse width: . ' 0.5mS
2mS

10msS
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Case dimensions: 67.3cm{length) x 12.7cm(diameter)
Weight: ~ 25kg (in air)

18ky {in water)

Figure 3.4.16 shows the external view of the 35mm standard

photographing system and Figure 3.4.17 its block diagram.
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Fig. 3.4.16(b),(c) 35mm STANDARD PHOTOGRAPHING SYSTEM
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3.5 Results: of SurVey

3.5,1 Geological Features

Thé Sufvey'routé passed ﬁhe Gulf of Thailand and
the western part of the Northern Sunda Shelf along the
Malay Pehiﬁsula. A sedimentary basin ‘exists in the Gulf
.df Thailand éhdﬁNorthern Sunda Shelf. This basin, called
Ehe Gulf of Thailand Basin, ranges.from the northen part
of the Gulf 6f Thailand to near Ananbas Island.

'Tﬁis.basin'still'undergdés sedimentaﬁioh'of mud
_and Sana from the 1éhd, and the sediment thickness estimated
by'the'Seismic.prospécting is reported to exceed 2km.
'Ih?geélOgical'hisﬁbry; the basin appears to have started
its formation together with the folding movement of the
Paleozoic Era, arranged its form nearly completely in the
Late Juraééiq'Period and, experiencing the tectonic
movement in the Late Tertiary Period, reached the
‘present céndition. At pfesent;_the whole area is exceedingly
stable in geclogical structure and scarecely encounters
earthgquake or the like.

The survey route is situated on the peripheral por-
tion of the basin. - Under the survey route, sedimentary
rocks continue in a thickness of about 500 meters to

Paleozoic Sedimentary rocks or the base.

3.5.2 Bottom Topography

The survey area extended over the western part of
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the Gulf of Thailaﬁd; the_éouﬁhern part of the South bhina_
Sea and the strait of’éingépore, and thé survey,route ran
along shores (maximum 70 nautical miies'off.Shofe) in the
‘area. Thus the survey'route.wés in_shéilow seas of,less
than 70 meters in depth..

Data;obtaiﬁed'by sounding underwent‘tidé_lévél cor;

rectioh_and sound Veiocity_correctibn. For tide level -
correction{ the ent;re_survey_roﬁte was_divided into l2:
sections aﬁd'tide_leVel correcﬁioh values ih:the respective
~ sections wefe detefmined by_obﬁaining expected tide levels
" by using data from the Intérnational Hydroq;aphic Organization.
Sound velocity corréétion was'made by cpnductiﬁg,bar checking
several times durihq Ehe survey. .The datum level was used
as the reference levél. The bathymetric chart of the off-
shore portion is shown in Figure 3.5.1, the bottom profile
of the survey route (iﬁclﬁdingLsuhbottom layers} in Figure
3.5.2, and the bathymeﬁfic and_cohﬁou; chart in shore of
.Peéhaburi, Kuantan.and,Kqﬁong iﬁ Figﬁres 3.5.3 ~ 3i5;5’
The offshore.poftion of'the'survey route was divided by
bottom t@pography-ahd geo1ogicél features into 8 sections:
Pechaburi slope, flat portion'in the:Gglf of_Thailand,
offiﬁg éf_Samui Island; Thailapd—Malaysia flat section,
Kuantan élope, offiﬁg southeagt of Maiaysia, the Singapore
Strait and Katong slope.

Positiqn numbers'appeéring hereﬁnder are those used

“in the going run shown in Figure 3.3.1-1.



a) Pechabupi_slope (landing point to positon No. 788)
This slope extends 120 nautical miles (222;2km) on
the sﬁrvey route from pechaburi (Ban Hat Chao Samran) shore
to a depth of 55 meters.. The_slqpe bottom goes down while
gradualiy inqreasing the depth at rétes of 1/1000~ 2/1000,

ﬁreaches.a flat plane of 25 metérs_in depth, then again
goes down gradua;ly increasing the depth at an average
rate‘of.l/looo'uhtil it reaches a flat portion in the
Gulf of Thailand. The moderate sloﬁe is nearly flat and
involves small ups and downs. From 2.7nm (5km) off, small
depressioﬁs of 0.5m~ 1.5m in depth appear here and thefe.
The maximum inclination of ‘these small depressions is

16/100.

b} Flat séctioﬁ:in the Gulf Qf Thailand (Pos, No. 788 to 696)
The flat section having an inclination of 1/10,000
'reaches a depth of 62m. Then, remarkable ups and downs
appear, which continue to the offing of Samui Island.
These ups and downs form irregular trapezoidal convex with
recessed tops. 'Thé longitudinal axis of each trapezoidal
convex 1is in fhe directioh of:northwest~southe5t. Each
convex portion is 20m~ 1000m wide and lm~ 8m high with a

maximum inc¢lination of 25/100,

c) Offing of Samui Island (Pos. No. 696 to 620)

The bottom feature having specific ups and downs
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diséppears in this section qff.Samui Island'and,.instead,
a Smodthlélope.0£'5/10,090 inclihéti6n without ups and
downg appeérs; which_reachéS'ﬁhe'mbst shallow ﬁbrtibn of
3dm in-dépth.- Thén, the bottom gradﬁally ihcfééééé the
inclinatlon3toward the'séuﬁh and reiches a flat portion

" of S4m in depth. On the way, sma11 conéavés appear on the
inclined portibn..'These concaves are 0.6m~ 2.5m in depth

and have a maximum inclination of 25/100.

d) Thailaﬁdealaysia flat seCtion fPQs. No. 620 to 317)
This bottom section is the ioﬁgeSt:portiOn raﬁging
from the_Gulf of Th;iland.to the east coast.of Malafsia
and forms a flat plane with depthsgmosﬁly éxceéding 50m.
The'bottom repeatedly expériences_moderate ups énd downs,
flat portions, énd small concave and donvex portions-énd
reaches the deepest portion.(GBm)“ﬁérfheaét of Kuantan.
Partially inclined’pqrtigné whi¢h'appear in the small
concave and conVex'ééfticns have a maximum iﬁclinatiOn'of

35/100.

re) Kuantan slope (Pos. No; 317 to 245)

| After passing the deepest portion in the route, the
bo£tqm ascends.a_slope to the cable landing point in Kuantan
at a moderate inclination of 7/10,000,.ihcreases_the inclina-
tion as it approaches the éhoré, and finally'reaéhés the
shore ét-éh-ihblinatibn'of'3/10001 =The bottom is méstiy

smooth although some small concave and convex portions are
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seen at hearly the center in this section. After reaching
the shore'of Kuantan, the survey route goes down on a
smboth, modeéerate Slope'at nearly equal inclination and
drops into afdepfesSiOn of 34m in depth. No small ups

and dowhg appear on the way.

f) Offing Soﬁtheasf cdast of Malaysia (Pos. No. 245 fo 43)
- .Aftéf.ékpéniéncing-the depression, the survey foﬁte
passes a moderate asent of 23m in depth and again increases
£he depth; reaching a flat plane of about 50m in average
depth. Then moderate ups and downs and small concave and
.convex'portions appeaf here and there to the Strait of
Singapore, Sand waves appgar regularly in areas Pos: No.
209 and Pos. No. 58. Sand waves have wave heights of
0.5m~ pm and wavelength of 20m~ 500m with a maximum inclina-

tion of 15/100.

- g) Singapore Strait (Pos. No. 43 to 1)

This section of the survey route undergoes strong
tidal gutreﬁt and the bottom features unique topography
with ups and downs throughout the route. Numbers of con-
spicuous peaks and troughs measuring lOm~ 15m appear on
flat or moderately inclined planes. Some large ups and
downs contain small ups and.downs{ However, the inclina-
tion is .comparatively moderate on the whole and is about

10/100 at the maximum.
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- h) Katong slope (Pos. Né._l to'ianding point}

| The bottom repeating marked ups and dQWns finally  _

reaches the shore of‘Kétoﬁg-at an_inclinaﬁién_éf'abouﬁa2/100.
The_bottom and'subbottom-profileé in the inéshoré portiéns

Qf:Pechaburi (Ban Hat Chao Samran), Kuantan, and Kaﬁqng are

shown in Figures.B.S.Gﬂ»B.S;B. The inclination in the

shores of:?echaburi(ﬁah Hat Chao Samfan); Kﬁanfén,land Kaﬁong are

respectively 37100, 4/100, and 7/100.
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