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(2) Pre&ictable Température variation

| Water temperature measurement data provided by the
Japan Oéeanographic Data Center shows that bottom water
fempératufe variatipn_alohg the survey route depends on
thé_curreﬁt of.whiéh the direction varies with the seasonal
wihd}'and'in:geﬁefal,'water_teﬁperature variation ‘on the
sea éurfaCe'gives ihflﬁence to the bottom water temperature
in the inuéhdré portion and the bottom témperature varia-
tion ih thé'in~shore pbrtion is much largér than in the

offshoré portion.

| Water ﬁemperatures observed this time fell within
'the;daﬁa obtained so far. Figure 3.5.17 shows predicted
w&ter temperature variations and observed bottom fempératures.
28.0 + 4°C of the ekpected temperature variation will be

sufficient for the system design.

- 133 -



N Y AR EAT 1 Ll ERENLY RN P T . R E |
T B i L) T T T 1 iy Ji.II o runarrnnsis T .
; T : T fot 1 1 5t Finb PR
+ + ; adig : Hh e e na e e s
T $ T 1 + T ) T T
T
- +
:
0 L T T iy T
3 M ' T I 1-
1 _ "
L ks iy )
: :
1 e }
: :
Pava e Ll ! . e i ey
LS A ki L | il il 1l Lal. il 8 N
et s s rasy Tt = " +
" T T b it o ; | : T
T ; ¥ +-
T
o 7 T iy e
ary . }
b T TN
:
:
: 7 T 1
i :
o L. Jaan o suar i
b ry i
o ek
- + =+ i > -
: 7
+ T .
b ;
%
: 7
] faseine +
:
1 ; I
1 in - — A
. X,
¢
== T4
i
- o e +
- ;
- : 3 : g et R e e
I T v+ A b Atk
L -
ey e - v e ] v g
; i
T T + bt
T ; : -e
- : : T
: -
7 ;
A
—_ o )4 3 e -
t :
o %
: P 3
Ee oo 3 . fasl eoat
13 + L i Jm—.— o
ThIpeTiIn ! o e Pt ! i I i s
o + P I AP iy
1 5
- . i
i ’
~
T 3
T y preenrm = : =
L e Bl Pt Sps faoe T : e
ﬂ%; =
¥,
¥
4 ARG Pt bty TR T T o
mminsiiein Rt :
PR i -
o+
:
]
o . =
Pt 7
B FEot ERIre & vy e
Se FEaRs buvrs Dl
i s
o oo s
.
pake.
e
33 pate Sy EEEE:
: P ESpt oo R s Lk
Py s
SEat s AT P ot
Erhe ey :
T =
B by haer Rbepe [ petaaiy
.cl..i....!-] PRI R
: ; :
:
1 e i T frive fribungd
Sgnr S
. :
er=promy
R Dotes P toe [hs STt
v " 1} T Wywurie iplioipis
par it s v + P T
- e . " I 3 Y 3 ey il Nt Bl I
faveay x RasEs s g bt
- - ot + P
. ) T e
1. 1 Bowped ' ey
: T et s
s Srhape: o o
X T py X -
o S - v
i I 4 I re
T - ’ T + ] 1
' T fnd
: : : =
T e i gk A by v "
" I L + Il
< L . 1 1y 3 ey - b lprioipnt (o
X T 1 't 1 I Fi I Q - iy Jrmka
s f T+t : T
F : i
e - : - i
4 T | g & 1 -+
?, e 5 :
}
- e : T =2
- T T i " 1 bl + J- e ds L) -
T 3. 1 I 4 T al 1 1 T A - :
} i ; : Tk 3
b
: - ; o=
s b4 1 1
T L " "y L - 1
b s T T T It. iy A T L - 1
B Y e 2l ) t 1. " T iy Lalid 1 -y
MJ T L
T .
! :
4 4 T it T " 1
+ 1 L il 1 " 1 iy
rh i -
- + ¥ A I
: :
T . 1
:
s ’ ” "
: ; > : R s
I 1 i A n F 1. 1 1. e nd "
y e i ; Al T T o "y
oy L et i 3 T " 1 T Sy M
. T + - 15 T t ¥ ) I T H
4 : oy theten
" :
of A - 1 " 1} U R TR







35527= Curfent and Tide -
(1) Seasbnal'ocean currents

" The major curfents in the néighborhood of the South
China Sea'are_mQStiy“thosé influenced by winds. They are
closély related by northeast and southwest monsoons. Figure

.3.5;18(a)and(bishowsoceanéurrehtintwn)differént Seasons.

"”faf Northeast monsoom sééson (November to.March)

. The northeast mbhsbqn wind blows ﬁést heavily in
Novémber'thfough March. ‘In this beriod of the year, a
suffiéiéntly'deV916§ed_éufiehﬁ'funs:southWaid'throﬁgh the
South China éeé. 0f this current, the SWS-SSW current
becomes most ﬁroﬁiheﬁﬁ; paséés through between Sumatra and
Borhéo'énd'cﬁéﬁgés:its direction to the southeast upon
entering the Java Sea. A part of the current having reéched
the east coast of Peninéular Malaysia is directed northward,
eﬁters the Gulf of Théiland, is slightly weakened there, and its
main curre@t rgﬁurns in the clockwise direction. A part of
thé retufn}éurreﬁt goes southward along the east coast of
'Pehinsular Mélaysia‘and its.main current passes to the Java Sea
and a branéh_qﬁrreﬁt_goes weétward to.pass the Singapore Strait.
The -average currént_speed is 0.4 - 1.Q_knots between Pechaburi

and Kuantan and 0.4 - 1.5 knots south of Kuantan.
(b) Southwest monsoon season (June through September)
" The ocean current in this season has a tendency nearly

opposite to the current in the northeast monsoon season and



is‘considerébly remarkeble'but is sonehow'weaker than the
tcurrent in the northeast m0nsoon"season,_

'A Part”of tnerourrentienteréd.tne'South Chine Sea
from the Java Sea goes westward thlough the Slngapore Strait.
The current passing. along the east coast of Penlnsular'
Malaysre and entered_the-Gulf of Thalland 1s_somehow weakened
and tends to return clockwise as the current_rn the.northeaSt
‘monsoon season. The current speed:is 0.27 0.6 knots off
Pechaburi and 0.5 = 1.5 knots off Kuantan.

| In Aprll May, and October, Seasonal winds change_
and the current speed 1s decreased In Aprll and October,
the tendenCy of the northeast monsoon season- tendency is
exhlblted. In May, the tendency of the southwest monsoon

season is exhlblted.

(2) Tidal current

In;the'sea erea,'tne dinrnal ineqnelity in ebb and |
flow ig large and*often'onlyIOne‘ebb-and-fiow c§éie oCcufs;
so that the tidal current is often on the once-a-day basis
(although ebb and flow and tidal current are not necessarily
in such.a.relocationSHip'in generai). rAiso, the tidel
‘current is subject'to'seaSOnal winds and ocean current.
‘Along the west coast in the Gulf of Theiland the flood
current is directed northward'and the'ebb eurrent.soutnward,
thelr ourrent Speeds not. exceedlng 1 knot '.Along the east

coast of Penlnsular Mala151a the flood current flows southward

~ 136 -~

and



ebb currehtnoffhWafd,and the current chénges its direction
2n 3 hours'éftéf the high or low water.

‘According to'fhe Survey Report of the‘Kuanﬁan—
KuéﬁingLCablé Project, Debémber 1977, a NNW current is
dominant”With'Weakex the:opbosite'cﬁrrént being
_albﬁg.fhe:éoaét of Kﬁaﬂtaﬁ. The highest current speed

observed Was:b.74 knots"ét.19°.

In thé.éiﬂgapore Straif, the diurnal tidal current

is rather large and the tide is often On the once-a-day basis.

The currenﬁ'Speéd becomes maximum when the declination of the

moon hecomes maximum (See Apéeﬂdix 12). Tn general, current flows
eastward for about 12 hours from the time one hbur before

the high water and flows westward for another 12 hours.

The Cﬁrrent speed.reaches'2ﬂ43 knots. When the declination

of the moon is small, the flood current flows westward and

the ebb current eastward, and their speeds are low.
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3.5.8 Léndiﬁg Sites

| .The results of-survey_atlthé landing sites in Petchaburi
(Bén ﬂat Chab Sémrah), Ruantan and Katong are reépectiVely
sh6Wn_in Figure 3.5;19(a)ﬂ»(c). All.landing sites were
flat invo;vihg hp marked ups Or downs. The ground level
at:PéchabUri-(Ban Hat‘Chao.Samran), Kuantan, and Katong sites were
reSpectively 3.5m, 5.5m, and 3.8m higher than the datum
level of water depth. The difections of the cabie routes
_from the landing.pqints to fixed targets at the respective
sites are shown in Figure 3.5.20(a) v (c}. For the survey
results at landing sites, data at Kuantan landing site
was obtained from:thé data of the Kuantan-Kuching Submarine
Cable Survey Repor£ 1977 and with some supplementary
survey in theztopoéraphical features near the coast. Data
at Katong landing site wés obtained from the Singapore

Telecoms.

- 139 -



B

| | 00071 : | _
- woz: 001 08 os 0y 0z wo 0z o 09 0® 001 wozt b
i ! : ; ! ; ! _ | L ] i ! ! ~
-
/ I.N v
- _ 1 _ i1 A gr 77
.__r_.w
. = 1 ' 1
001 w® WOt
000°€ [ 1
- !
_ >
=, 5, “ 5, 5
[ #5nopH £ 2 " paa ._..u.foE
o s [UOSSWSUTI] JFM04 g e s aysng
) SOPUS I #dua 4 ¥ & aauy
3 prOoy & ¥4} w)ey
. puaben sE—
4 . . . “ .
. Uxuumtuvcaom[o : m»:om..ﬂnau PSR
JuI0d Bupwing —o - ......,E.mo&._.wc_.v.cm.uln,i»@
5 ednS UYLVM wm |

)

-

Y , o Azqm_zdm O,QIU .EI z.qm - |
- | E:quuma v ERELS ozﬂozﬁ 37avo Em_ G’ m @_n_ s
i ® .. I * NW. :

W 5 15 8

S.
S

~140 -



- 141~

DOOE ¢ I
wooe 00L 009 00§ 00y 00€ wQ 8.
L 1 1 I ! ! i ™~
) L
-
_r FA
7
: : — |,
¢41 €1 a2 ﬁ
. Em.
k=) &
QE. m = -
2 . ]
I _m.-. . Fwy . M# , J.
_ R K | =3 asnoy = ———
e o
.m:.%oov lrli....“,»l..c,ouuu.gu._. Rrmod e apme sIysng - coLow , «_.“Mv Eoor —mo
i | aduv g F m 234y | #. OOO..m : w
— prOy A C®eur wieg _r_
- nnmm@J.
T 23n0y 212 ——
REL A Tmugomi o Timog COWWOD — 4'9
T used Bujuing - @ e g Bupuey— 44 8
. . e
. . s AT,
R . . j . i \vrzr ‘v_.f A
SR RIS e - SR Nl DY : - b
i\ e &Jij N
H ' | B X ™ BN .
iy e, :
> _/ 410
! Caae, e i H oy
__ J ....... o #n \A, ( .A ]
e T & T :
1 o : ] B
P . {
_ ._ - i
o m_ i
[ !
i : ;
b
w M 41384 {
i i
1 . i T
EO| o ¢
.“ H L 1 ;b
R i . 1
I L
1ot
I
-
_ NN ///J\P// i
.@.. & “ 7 uonms  2gpa  pasodosd
. - - o . 2 .
| o, . ) . . ) - R
ST 305 __a, - w | . o , N r ST 807

© (NVINVQM) 3LIS ONIONVT 378WD (91616 ¢ bl






HON[ NV Ol NIVEO®: 3TV08

\

25uOYIX3 T ONOLYH U WoovEs| . “

pas0dosgd

(ONOLVYM) 3L1S ONIONVT 318vD (J)61'GS Bid

—142-



" Fig.3.5.20(a) *,BEAR!NG OF CABLE ROUTE IN
77T PECHABURI(BAN HAT CHAG
CSAMRAN) =

Lo

© White cotouréd House of fish maikét'
; : . {conspicuous) -

7 (South East corner)

'f\/t;f'
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.Fig'.3._'5.20({b) BEARINGS OF CABLE ROUTE IN KUANTAN

Smali Reef (Top)
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M3.5;9r15ubmarine Resource Development
“-Eetroleumiahd natural gas mining areas have been set

 or_deveLoped in the central area of the Gulf of Thailand and
_in ﬁheheouthern part of the South China_sea and .off Kuantan.
AlSogetbere:je a project of laying a submarine pipeline to
apges,Southward from.near Bangkok .through the center of the
- Gulf Qﬁ_?haiiendlto Songkhla, some part of which (near Bangkok)
has been commenced. A similar mining area being developed
exiets 120 ~ 130 nm off Tfenqganu in Malaysia'and ranging
to Songkhla, a plpellne is also proposed to be laid in the
future from the area to the coast of Trengganu

. -The survey rouﬁe of the submarine cable is selected
to pessrthe_eeet_side.of the pipeline and mining area, keeping
_ away from those. It is however inevitable that the proposed
cable route w111 cross these two proposed pipelines. Unless
the pipelines lay preceds the cable lay, 1t is recommended to
lay and leave some excess cable around the cross p01nts. This
precaution may enablereasy rejointing of. the cable which will be
severed'for_the'inetallétion'of the pipelines'ﬁnder bottom
3urface._ The pipeline pfoject in Ehe.gulf of Thailand and the
mining area offETrengganu are ehown in A-pendix 4(a) and (b)

respectively;
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3.5.10 Fishing Activities
Plshlng are exten51vely carrled on in the area

around the Survey route.' Thlsewas'verlfred by_the eperatiﬁg
condltlons of-flshlng boats bbseryed'aerrng tﬁe survey,_
1fishihg nets (wﬁich may.be'traps er gili-nets)reet'iﬁVthe .
area, recording of the'side:scan sonar, ahd'fiehihg data
anafreferenees related to theferea;"Fishing_geare which
may damage'the.submarine cable are otter boards in trawling,
nails (flukes) in'trolling, etc. The resuite of survey 6n
trawls are.as follows.
'(l}'Bottom'traeee’estiﬁated'te be.escribebletto trawliﬁg

Numbers of traces ascribable‘te'treWIihgrwere feund
by-recerding on the siae scen'senar;-'Table'3;5.3 gives the
numberscd’fishihg gear treees found in the reepectire eectione
of the area aﬁd Figure 3.5;2l'shoWs'these_nuﬁbere.en the
route. | |
{(2) .E.‘iehin:g 'in Thailand |
| -”Trawliﬁg in the Gulf of'Theiland hes made a rapid
Progress since 1961 or so and tﬁe-ahnualiproduction in
'fisﬁing Eas ihereesed'repidly totoecﬁpy-70% of tﬁe total
fishihé_produetion in fheiiand (as of 1971). In 1960 or
'so when trawlinq was intreduced for the first.time,'the'
flSh ‘catch decreased W1th 1ncreased water depth and - flshlng
was made mostly in depths of 20m "~ 30m.  In the latter half

of 1960's, fish in the shallow areas in shore were taken



 almQ$t'£hordu§hly,’the fish catch ihnshallow area beéame smaller
£han'that'df the area of the'inéféaséd watef‘depth as shown in
Tabie.3;5.4. HOweVér[.siﬁce fishing prbducts caught at depths
exceeding $Om are rathef low in“eCQnéﬁical evaluation, fish-

ing grounds in Thailand are still limited to shallow areas.

- Figure 3.5.22 and Table 3.5.5 respectively show
the fishing area sectioning and fish catches per hour in
the Gﬁlf of Thailand. Table 3.5.6 gives the compositions

(boat sizes) and fish catches of trawl boats.

(35 Fishing in Malaysia

| Since the introduction of trawling in 1965, the
fish catch in PéninSular Malaysié has increased and the fish
catch of 1971 amounted to 320,000 tons while that of 1957
was 113,000 tons.

Although fishing is made along all east coasts of
Peninsular Malaysia, fishing is extremely limited during the
peridd of the_norfheast mMONsoon season,

The fishing products on the east coast iﬁ 1965~ 1971
are_eétimated to aﬁOunt‘to 23% of all products of Peninsular
Malaysia. 

Fishing grounds.on the east coast of Peninsular Malaysia
.are located 30 - 4bnm off shore. Longlines, drift/gill nets,
and tréwls are major means of fishing. Of_the total number
of fishing boats of about 6800, 5400 boats are powered by
enginés. These fishing boats are mostly less then 50 tons

in size and their powers are mostly less than 60 HP. The
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largest.boéts are_léss than 256_tons in size and poﬁéfed_
b? 10bﬁgi2Q:H§!  Mal§§§ia.has pians for enlargement of .
-fishiﬁg QQSSelé and éX?énsioﬁ of fishingjareas.' Réfe?énces
7.thaihed'fgomquM.ére.éiyen in Tabie'3.5.7.
(4) Fishing in Singapore

| Fiéhingfihﬁsingépbre'haS exceedingly dédreaSéd becauée
of receﬁt.industralizatioh. Table 3.5.8_'givés the ﬁhﬁbérs
bf‘fiéhing‘boatxengaged'in respéctivéjfishihg.aétivitiéé
in Singapore. The number of otter trawlers was 132 in
1971 but was 117 in 1972.. It is still reducing year after

year.
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~,Table 3:56.3 . Number of Fishing Gear Traces

Stations Grade

1 -~ 10 2
10 - 20 1
20 - 140 -
140 - 180 2
180 - 220 1
220 - 310 -
310 - 340 3
340 - 370 -
370 ~ 380 2
380~ 400 4
400 '~ 410 3
410 - 480 4
480 - 490 5
490 - 510 4
510 .~ 520 . 5
520 - 560 4
560 - 580 5
580 - 590 4
590 - 600 5
600 - 610 4
6106 - 670 5
670 - 720 4
720 .- 730 3
730 - 740 1
740 - 770 -
770 - 780 2
780 - 830 3
830 - 850 1
850 - 860 2
860 - 870 1
- 907 -

Gra

S, I -SNUCI

B70Q

de

The Number of. .
Fishing

1

4
16
64
256

Gear Traces

- 3
- 15

- 63

- 255

150 -

Note: Number of traces are
counted at every
10 stations.
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Table 3.5.4

Fish Cétches;(kg) per Hour by Trawling in

Respective Depths in the Gulf of Thailand

Depth
_ ' | more than| 10~ 44 or
vear 10~ 19 | 20~ 30 | 31w 44 | 59 more
1966 107.19 | 127.51 | 144.72 134.80 130.77
1967 | 95.15 | 85.25 | 131.45 180.65 115.05
1968 88.96 | . 98.99 | 109.16 131.66 105,92
1969 94.83 91.86 | 112.79% 126.64 102,74
1970 102.76 82.68 110.92 103.00 97.44
00 _tor 10z 103" .' 109" 105" 108" ]
14 : y ' y ' ' T qie
THAILAND
I3
12|
CAMBODIA
‘. ' {if
7. VIETNAM

qu. ”§9§w
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Figure 3.5.22 Fishing Area Sectioning in the

Gulf of Thailand.
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Table 3.5.5  Trend of Fish Catch {(kg) per_Hour‘by

Trawl in the Gulf of Thailand

Fishing Section| 1963|1966/1967|1968[1969(1970 |1971 {1972
Section 1 | 341 113] 107 66| 51| 82| 33| 49
2 | 230| ‘s8] 41| 55| e4] 49| 30| 40

3 264( 100| 95| 68| 74| s2| 46| 55
4 260| 153| 87| 72| 90 98| 70| 77
5 201| 139| 151| 100| 122] 122| 80| 98
6 286| 137|. 91| 187] 114] 99| 76| 60
7 190| 121) 1o1| 93| 113 130| -97|.-73.
8 247| 183| 182] 172| 148| 130| 75| 59
9 212| 165| 180 1423:149 117 82| 58
Average |- 249| 131| 115| 106} 103] 97| 66| 63

Table 3.5.6 Number of fishing boat registered by size and
by Type of method in Thailand-

size _ 1975 : L1876
tetnod™~Je2r bgn | 14-18{18-25| >25|total| < lam]1a-18|18-25] >25{total
Other trawl [,598}1,571] s28] 118]3.816]1,986(1,523] 489| 90{s,088
Pair trawl 112{ 379| 386] 5| s52f 304 3s8] 386 4| .g22
Beam trawl | 283 - 11 -} -] 294y 277 1| - =1 284
Thai purse . . o . ’ :
A ine 551 162|157 - 374; 88| 162{ 1| ~| 351
Chinese purse |. T . _ ‘ ) -
these . - 1 o af 18 1 9| e - 17
Anchovy purse. o 1. | . -0
chovy 1AL o2 aof 31| 20 1 58
Lurine purse | . : G ] g
rine 17| 56| 20 e3f 27| vesl 183 1| 300
spanish mack=[ 3l g9| a5l - | 177] 6| 93 8] -~ | asz?
erel gill net . 7 - |
Pomfret gill |- K B _ . S _7
fre c z 3 s 1 2|0 3k 16
Mackerel en- ‘ B .
circling gill} 1ss] 32| -] .- | 187] 80| @1 5| - | =226
n_et . . o
otter gill net| saa] 3l - [ - | "saz|n,ae2} 6] - | -~ [1,498
push net hyoss| - a7] =1 - |r.ors| oszef 2] - b -] 844
Luring lift | _° R _ oo N L
net
shrimp gill 21 - - =l ar serf - S T

) " net . - ) . .

‘|Long tine iz i) - - 18| 30 13| - 4l - | 47
Other nets | 46| - -p -1 asl | ] -§ - a8
squid cast ney = - Y -1 == LTI . - - 44
Total. - . h,283(2,371 |1, 185) 124[7,963)5,776|2,349|1,088] 95]9,388].
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Table 3.5.7 Fiéhinq Activities in the Sea Area

‘of the Bast Coast of Peninsular Malaysia

1. Fishing Grounds
i) The. fishing grounds in the southern part of the South
China Sea with numbers and types of fishing boats

licensed in 1976 are as shown in the table below.

_ State. - ‘ '

: Johore Sub

. : Kelantan | Trengganu | Pahang Past Total

ype

‘a) Inboard -~ - 911 2430 | 758 930 5029
b) Outboard 102 9 24 232 363
c) Non-powered 181 571 | 131 613 1496
Total |- 1194 | 3006 913 1775 6886

" .ii) Number of fishermen working.in licensed boats.

) - ' = N Johate Sub
State _ | Kelantan [ Trengganu | Pahang Rast Total
4834 11,875 3668 5402 25,779

2. Main Fishing Ports and Vessels

i) Main fishing ports around.pertinent areas as follows:
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Fishing Total No, of Total No. of
Port Fishermen vessels -
~ Johore Bahru 2718 1127
Kota Tinggi 2523 1103
Mersing 2879 672
Kuantan 1771 399
|- pekan 11083 288
 Kémamah -2l64: 525
Dungun 1826 478
Marang | 1184 239
Kuala Trengganu| 3918 1089
- Besut . 2783 665 |
" Kota Bahru 3444 794
Bachok 1320 - 400

ii) Number of fishing gears at the East Coast:

Stat? Kelantan fTrengganu ?ahang ?gﬁgre.'.iggal
Trawl nets 180 436 343 | 317 | 1276
Seine nets 52 . 2979 81 97 | 529

Drift/Grill 340 488 205 435 | 1468
Lift nets 29 23 37 58 217
Traps

a) stakes 563 - 12 | 100 675

b) portable 33 188 138 | 51 410
Bag nets - — 2 | 267 .| 269
Lines - 1393 253 | 22 | 1668
Barrier nets - - - 28 28
Push néts'.' - - - - -
Shell fish - = ~ - ~
Miscellaneous = - - - -

Total 1197 2897 1071 | 1375 | 6540




iii) -Sizes, types_and'powefsijffishing vessels;:

a). Inboard powered fishing boats

.DQSCriptioh Kélantan ‘Trengganu| Pahang ?gisre Total
(Dimenéion—lehgth :
under 25 ft, 233 184 25 86 528
25 - 39 492 1670 | 547 483 3192
40 ~ 54 157 512 169 | - 284 1122
55 ft. and over 29 44 17 77 167
Total 1 911 2410 758 930 5009
(Tonnage)
~4.9 tons 374 431 133 274 1212
5 - 9.9 ' 243 1095 384 205 1927
10 - 14.9 | 143 573 103 92 911
15 - 19.9 63 167 26 43 299
20 - 24.9 27 61 12 59 159
25 - 49.9 53 103 95 174 425
50 - 99.9 7 - 5 3 15
100 - 249.9 | 1 - - - 1
Total 911 2439 758 930 5029

3. Fishing areas are about 30" 40 miles offshore.

4, Typical means of fishing are as follows.
a) Trawling
b) Traps

¢) Pursening

5. Main base
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a) Kuala gedili (Johore)
b).Nérsihg
é) Rqantan'
d) Chendeiing
'é) '- .Rual“a Besut.. |
6. The total hum_bé_f of ‘veé;éls a_réund the. East'(ﬁoaét

. summarized from the above table is about 6800.



Table 3.5.8 Number of Fishing Boats Engaged in
Respective Fishing Activities
o 1950 | 1955 | 1968 | 1969| 1970 | 1971 | 1972
‘No. of PN R e |
Powered Boats 642 | 665 | 1250 | 480| 750 580 535
NO,'beﬁ6n+'  '
powered Boats 2402 2299 1335] 363| 425 221 241
Trolling S 101 - 8a| 89| 77
Longlines -
. 53 26 23 - -
(inshore) . 150 | f 125 -
Longlines
(of Fohore) 9 10 12 11 11
?Fher'hook'and ) J _ _ B 70 63
ines o
Set barriers 28 251 18 11 8 0 0
Filter nets, 271 | 285| 60| 49| 42| - -
prawn _
Traps & pots, N N - -
(shallow) 39 22 11
'Tféps & pdts, :
(doop) L1954 170 36 15 241 14 12
Traps & pots, - 150 12t 17 - -
{coral) ‘ -
Palisade traps 408 | 479 | 272 246 | 226 200 200
Lift nets 87 78 | 19 7 6| - -
Drive~in nets 4 4 - - - - -
Gill nets 483 | 485 | 408| 273 | 260| 218{ 211
Beach seines 104 97 42 18 25 10 8
Purse seines 1 - 1 1 - - -
Bag nets 1 7 - - - - -
Otter trawls 0 0 85 97 | 118 132| 117
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3.6 Diséusﬁion.and_Cdnciusion
3.6.1 Prdposea'Cable RQute and}Requiréd_Céble Leﬁgth

It can bé'cénclﬁded from the'rééuiﬁs of the sufvey_
that'thélmain“éurvey track.éaﬁ be pfgposed as_the'subﬁériné'
cable roﬁte. This proposed ¢able.foﬁte is.'shown - in Figuréw
3.2.i_and_Tab1e 3.2;1;__HdWQver, tﬁe.proposéd'rbuté.lies in.
shallo#-seaS'bf an éﬁerage déptﬁ of.éomﬂJSOm; measureé for 
cable protectioh shOuid bé-takén fOr'Fhe cable albﬁé fhé
route. | _ |

Cablé slack of 1% will be éuffiéient for.layiné the
submariné'cable aloﬁg-the'proposed.roﬁte‘ _Hencé, the réqéired
cable.length beﬁween_landing points-(excluding tﬁé Cabie

lengfh for'land portions) is as follows.

o Pechaburi (Ban Hat Chao Samran)-Kuantan’ 627.9nm (1162, 9km) .

section: . . o
o Kurantan - Katong section: 222.2nm{411.5km)
o Entire route: - N 850 .1nm(1574, 4kim)

The proposed excess cable length to be raid as. a detour
mentioned on para.3.5.9 is necessary as long as twice of the
water depth at least at every'crossing, the excess length is

included in the above requifed cable length;
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3.6.2 Cable Protection

~Most- failures in smearine cables in the world are
caused-by.fiéhinq-activities or ancﬁoring, as shown in
Tabiel3.6;l{._In.18§4,-an intefﬁational submarine cable
protection treaty was closed for the purpose of protecting
submarine cables from fishing and anchoring by vessels,
However, it is rather difficult.to festrict fishing activities
or anchoxinq on cable routes by treaties and regulations,
80 that:arﬁéred cable were used mostly for the sake of
selfup:otection} However, armored cables are not necessariiy
sufficiéhtly reliable against these failures as understood |
from Table 3.6.1. |

.Meéhwhile,'cablé.burying technique was developed
recently for:cable protection and has been employed in
shallow areas of major submarine cables in the world. In
particular, the Japan-China Submarine Cable'complefed in
l976'was-léyed'in the East China Sea where fishing activities
are extenéiiy carried on, 0f the total length of 850km,
the cable length of 80% (680km) was buried under the sea
bottom. This submarine cable system is indeed an.unparalieled
one in its bufied cable length. Communication service at
high'feliability has been maiﬁtained without causing any
trouble at all in the cable system since its completion two
years'é\go. This submarine cable was buried by themulti-plow type
buryingmacﬁinedevelbped by KDD.

Protection of a submarine cable against fishing and
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anchoring cah'be achieved by_burying'the-cable much deeper
than the depths of scratch or embedment by flshlng gears-'
or anchcrs. - Figure 3 6 1 shows the depth of scratch or
embeament by fishing gears and.anchors.vs.;bottom:sqftnsss;
For example, an ahchcrrcf_one ton .
intrudes about'lm'into a soft bottom. -
It is extremely dlfflcult to

physxcally protect cables frcm om

100
such a heavy anchor{:_For.large _ S L

vessels, however, legal restric-

tion mentioned canreffect much

P 2 o
. . s
' S | 50 _ 1 —
more than for small fishing boats. . gcratch bY : .
gears.
-Scr.atch by otter poard
in trawling :

Accordingly, it can be. understood

from Figure 3.6.1, in consideration

: 0 .
of the depth of scratch or embedment Hard <« Bottom Condition * Soft
by anchcrs and f_ish_j.n_g_ gears of - Figure 3.6.1 Depth'.of Scratch or
200kg usually employed by small ‘ . : -aumdmmﬁ;vs;BotUm

; Soft
ships of about 100 tons, that the OLTRESS

cable should be buried 50cm™ 60cm

under the bottom when the bottom‘is soft. The depth of
scratch or embedment by flshlng gears, etc., in a glven
bottom softness -and the depthtxf1ntru51ontnrthecxﬂﬂfeburylng
machine in the same bottom softness are related: Where the
bottom is hard and suff1C1ent cable bu*v1ng depth can not
ea51ly be obtained, the depth of scratch or embedment by

:fishinq gears, Etc., is small accordingly.

— _']_61__



.. The reéults of survey show that the fishing activities
in ‘the éufﬁey area weré extensively éarried on and enlarge-
‘ment of fishing_boats and expansion of fishing areas are
plqnneﬂ, as ﬁentipned in paragraph 3.5.10. Since the cabie
“foute.;s negr‘SHQre.and the,ocean is shallow on the whole,
an¢hofihg_wili be inevitable.

- Hence, burying the'cable is most recommendable for
préteq;ion.

In some portions. of the cable route, the burying
effect may not be achieved sufficiently. That is, the
bottom ranging from the Pechaburi slope to the
flat section in the Gulf of Thailand is mostly of clay but
is solid and seems rather hard to bury a cable. The bottom
ranging from Kuantan slope to the offing of the southeast
coast of Peninsular Malaysia involves Partially
sarlid waveé and ripple marks. The Singapore Strait passes
rapid tide, involves most marked ups and downs and is
characterized by the presence of remarkable ripple marks.

In sﬁch areas, sand drift may be repeatedly caused, so that

it may be caused, depending on a condition upon the initial cable
burying, that the buried cdble is exposed or friction between

the cable seath and sand is caused repeatedly. Armored

.cable shoﬁld.be used as the second best means in these

places where cable burying ‘is much difficult or where the

effect of burying can not be expeéted.

It is also desirable to take due measures for



attracting the attention from'fishingfboéts and ships
which pass]heér the cable route;

Iﬁ'cbnsiderétion of the above-mentioned results of
sUrvey.and protéétion of thé cabie‘from_fishing}'énchoring
_ aﬁd'sand dfift for éecuring'high¥reliabiiityfgommunication
 sérvi¢e, if'is reéoﬁmended to'bury.the éable by using
arhored or armorleSS.cabie dépending upon ﬁhéféxpected
bu;ying depth. The proposed cable'confiéuration is

shown in Appendix 5.



Table 3.6.1 Analized Submarine Cable Failures:
in the Period of September 1953 to

November. 1964

‘Cause of Failure %
1 Trawlers & ship anchors 44,0
2.:Biological'&.chemiCal damage | 4.0
3 Corfosion orchafe damage 27.0
4 Eafthquake reiated'damaqé_ 1.6
:S  Iceberg'damage | 1.6
6 Damagéd by re-routing or preventétive 8.3
maintenance
7] Miscellaneous failures (tehsion, twist, ©13.5
crash, electrical faults, etc.)

Ref.: Bell Telephone System Technical Pub. 5203

"Analizing Failures of Ocean Communication Cables"

by A.J. Munitz
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Table 3.6.2 Buried Submarine Cables in the World

| Buried

Cable $Y8teﬁ Time Distance (km) Sea Depth (m)
TAT-4 - Jul. 1967 68 . 54 - 152
TAT-3 Jul. 1967 88 42 - 134
SF-FLORIDA  Apl.vMay 1968 68 16 - 40
TAT-5 3u;; 1969 164 ' 18 - 540
TAT~5 Aug. 1969 'Sj 22 - 558
ﬁAT—i (Spain) Aug._19§9 20 40 - 600
MAi—l (Ttaly) Sep. 1969 28 16 -:600
CANTAT—2.(Caﬁada) Nov. 1973 222 less than 550
CANTATHZ (ﬁ.K) Apl. 1573 - Unknown ~less than 550
TAT-6 - Aug. 1975 176 less than 180
(Rhode Island) : : _

_TAT;G (France) oct. 1975 176 less than 130f
Japan - China Apl. May 1976] 680 less than 200

Ref.

IEEE Transaction Courm, Technology Vol. COM—lQ,

No.6 1971, Electrical comm. Vol. 49, No.4 1974,

BTL Record Sep. 1976, ITU Telecommunication

Journal July 1977
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"Water Jetting method*
Repair techhique for buried cable
Various types of cable used in buried cable sysfems
shown in Table 3.6.2 of the Report
The relation with current speed and declination of the moon






Appendix ~ 1

SUMMARY OF DISCUSSIONS

THE ROUTE SURVEY OF THE ASEAN SUBMARINE CABLE PROJECT
(THATLAND-MATAY STA-SINGAPORE ROUTE)
 BETWEEN THAILAND AND_JAPAN

The Japanese Preliminéfy Study Team_for thg ASEAN Submérine
Cable Pfojéct (Thailand%Malaysia~SingaporerRoute)'and,the
reprgsentatives pfrthe Pogt and Telegréph Department, the
Communiqations'Authority.Of_Thailand, Ministry of Communica-
tiqné mefrat the office of PTD on February 28, 1978, and
discuésed dn the'scofe of works and other related matters

of the rouﬁé éufvey to be carried out by the Japanese
International Cooperation Agency under the agreement betweén
the Governments of Thailand; Malaysia, and Singapore;_on one

hand, and the Government of Japan on the other hand.

The discussions have brought about a "Scope of Work for the

Route Survey" (Annex I) and "Supplementary Note to the Scope

" of Work in Thailand" (Annex II) which attached hereto together

with the list of attendants (Annex TII} to the discussions,

In the course of discussions the Thai side requested that
subject to result of the consultations to be held with the
authorities of Malaysia and Singapore, the Japanese team

‘would review the proposed time schedule of the route survey,

ved2/



in order that a final report be s@}ﬁmea %o the three
governments 60nceﬁhed-earlier'thén prdpsééd, if;pOssibie
by the end of Aug\st or September, 1978 _ |

__The Japanese 31de stated in reply that 1nter1m report
contains all necessary and sufflclent 1nformat10n Tor ,:
1nv1t1ng tenders for constructlon and that whlle 1t w1ll
be much dlfflcult_to'prepare the flnal report,earller-thah'
originally proposed, it will keep in mind the request of

the Thai side in preparation of the final report.



(Annex I)

SCOPE OF WORK
FOR
- THE ROUTE SURVEY
OF | |
" THE ASEAN SUBMARINE CABLE PROJECT -
( THATLAND-MALAYSTA~SINGAPORE ROUTE)

JAPAN INTERNATIONAL COOPERATION AGENCY



1. Introduction

In response to the requests of the governments of Thalland
Malays1a and Slngapore, the government of Japan has deomded to
conduct the route survey for the ASEAN ‘submarine cable progeot
(Thalland—Malay31a_Slngapore Route) as a part of its teohnloal

oooperatlon programmes to forelgn countrles.,

Based on this decision, the Japan Ihternational Cooperation
Agency (JICA), the official agency responsible for the implemen—
tatlon of the cooperation programmes has organlzed a team so as

to carry out the survey.
The present document sets forth the scope of work in regard

to the above mentioned survey which is to be carried out in

close cooperation with the governments and authorities concerned.

2, Objective of the survey

The objective of the survey is to select the most suitable
route for layinga submarine cable which links the csble'ianding
sites in Thaiiand, Malaysia and Singapore and t6 provide these
'three_countfies with necessary data for designing and laying'the

submarine cable system,



3o Outline of surVey'work

The ocean survey will be made by using a Japanese survey

vessel "DAISAN KATKO MARU" (500%) on the following items.

1)
2)

3)

)
5)

sounding -

‘Subbottom profiling near the bottom surface

Observation of bottom surface condition by using
Side Scan Sonar and underwater camera
sampling bottom sediment

Observation of water temﬁerature

Survey of the land portion from landing point to cable terminal

site will also be made, if necessary.

"4.1' Preparation of report’

JICA'will ppépare and submit reguired number of copies of

the félldwing reporfs in English to the three governments.

1)

2)

3)

Interim report

Within about th weeks after the completion of the ocean
SUrvey.. : o

Draft final report

Within about ‘three months after SubmissiOn of interim

. report. The governments concerned are-requested to
provide with their comments on the draft final report

within two weeks after receiving the report from JICA.
Final report . |

Within two months after receiving comments from bthe

~ governments concerned.



ﬁ,Z Contents of report
“The fsport will coﬁtsiﬁ'the"foiloﬁihéﬁitems;l'T.
© 1) Interim feport o
| a.:”Summarized resuit of fhe*ooean:susey'-:
b. PrOPOsed7oab1e route andefoutefcohditiohs.

¢. Cable. length requlred for the proposed route and
other requlrements for de51gn3ng the cable system

2) Draft flnal report and flnal report
a, _Desorlptions on survey method and equlpment used
‘b. .Result of the ocean survey .
. 0, _Proposed cable route and route eondltlons 7

ds Cable length requlred for the proposed route ang
- other requlrements for designing the oable system

e, Some data or 1nformatlons for cable laying operatlon

‘5. Undertaking of the governments of Thalland Mals181a and
Slngapor

1) To prov1de the survey team with data and 1nformat10n
E necessary for the survey. : :

2) To exempt the team from the taxes and dutles on the
materlal or. equlpment asgociated with the survey and
on the personal effeots brought- 1nto the countries
by the ’ceam° -

3} To assign the OfflClal counterparts durlng the ocean
survey.- | |
"4} o make necessary arrangements for the team to brlng
- out data o materlals relatlng to the survey to Japan.,

5) To grant necessary approvals for the 1mplementat10n of
' the ocean survey in the terrltorlal waters.

6)  To- glve necessary notlce to flshermen and other people
worklng in the survey'area and to take appropriate
measures so that the survey work may be oarrled out
without any hlndrances.



6. Schedule bfvéurvey

_ fRefer'to the'attaChéd paper



m 8378 643 U0 HIOM muHHMH__Jumxhnamm

qz0dey TRUTJ O
ﬂoﬁmmwsnﬁm.ﬁcm coﬁpmhwamnm

3xo0day TBUTY 13eaq 30
GOﬁmmSQmﬁn @cm zOHpm+ﬂmmmhm

jxodey
TRUTS pmmﬂm I0 ﬁOApdhmamhm

nhommm_eﬁnquH 30
UOTESTWANg PUB UOTIBIBASIJ

2LLLLLL )

o hmbhﬁm.g&moo

votseaedaag

ﬂﬂnm& Apnsg MMMWﬁaﬁHmnm
_ : 6 _ 2 . . e wWasT
et | 1T | ot 8 L 9 g b £ | alet]  uguon —_—

FIAITE BANOL 8U3 JO BLOPOYOE BWTy










e L

|

Ayt







(Annex IT)

supplementary ndte td.the Scope of Work in Thailand

1,

Détails of'Wofk

(1)

(2)

(3)

(4)

(5)

(6)

Ocean survey off the coast of Thalland will ve made

along the survey route roughly shown in the separate
paper. _ . .

5Survey route off the coast of Malay81a and near
'Slngapore is subaeot to change according to the result
of meetings with the governments of Malaysia and
“Slngapore.

Land portlon of the submarlne cable route Whlch covers
the area between cable landlng point on. the beach and
the. site. for cable terminal building will be surveyed
to clarify its p031t10n, distance and ground level
along the route. '

The beach land%ng point w1ll be selec¢ted in the

vicinity of 12 - 59,5N8/100° - 03. 5E near Ban Hat Chao
Samran._ '

Land survey will be nade by some of the survey team
members who will go ashore by boat lowered from the
survey shlp.

The site for cablé tefmlnal building will be determined
by Thailand authority concerned by the tlme of the
cable route survey.

Cable rouwte conditions necessary for de81gn1ng and
laying the. submarine cable system will be clarified in
the final report ba81ng upon the result of the cable

- route survey and informations given by Thailand

authorities concerned

Land . survey will be made basing upon the fundamental poxnts,
if easily available.around the land survey area, of

which eéexact p051tlon should be known as a result of land
survey made in the past. :



Arrangements for the survey work

The
(1)

(2)

T

goverhméht rf'Theilehd '“

Will as31gn two offlclals as observers of the route
survey work. :

Will- assmgn some: Offlclals who know well of the L
boundaries of each landed” propertles in the land survey
area and -assist the survey, team in selectlng the land

cable route durlng the land Survey.

Wlll make necessary arrangement so that the survey team,

'observers and rnavigation crew on- board the survey: ship

“may ‘go through due formalltles off the cable landing

shore, where the survey ship will stay for several- days

--while the shore survey is made by the. team. Passenger'

cand creéw list will be dent +o the Thai government in

advance. The ship. schedule or FTA w1ll be kept. informed
- in the” course of survey. ' _

(4)

Wlll prov1de the survey team w1th maps of large scale in

_advance of the land survey work.

.(5).

Wlll give survey team informations of obstacles,
if any, around. the survey route in the sea such as

. explogives, facilities for exploratlon work, ~ete in

advance of the -ocean survey.

Informations'necessary fortthe preparstion'of report

(1)

The Government of Thalland Wlll prov1de the survey team

~with follow1ng informations whleh Wlll be ugseful for

Judglng the noute. condltlons

_Flshlng act1v1t1es 1n the Gulf of Thalland

3(a) Ma;n‘flshlng pprts snd frshlng grounds,l

(b) Number of fishing vessels and size and engine power
of blggest type of flshlng veSSels,

{c) Fishing methods. (with 1llustra£10ns if avallable)

(d) Flshlng act1v1t1es in the future.



(2) Exploration activities for underwater resources
(a)'PoéitionSIWhere explorations are made,
- (p) Future plan of exploration.

(3) Existing data of the sea or sea bed such as
seasonal water temperature variation, etc.
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List of Attendants to the Discussion

JAPAN

Yozo Kanemitsu (Leader)
Ministry of Pogts and Telecommu-

‘nications  (MPT)

Kunito Abe:(MPT)

Hikaru Chono (MPT)

Teruo Shibata

1,

Kokusai Denshin Danwa Co,, Ltd.(KDD)}A,

Rokuro Kitsuta (KDD)

Paisuke Kitamura (KDD)

Akio Itoh _
Japan International Cooperation
Agency (JICA)

Eiichi Furukawa
Embassy of Japan
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'REPORT OF MEETINGS ON THE SCOPE

~ OF WORK FOR THE ROUTE SURVEY
' OF SUBMARINE CABLE ‘- ‘
THATLAND-MALAYSIA-SINGAPORE



'REPORT OF MEETINGSON THE SCOPE
Ny ‘ . : @ ‘J‘am I‘("R YA R’G{"f‘u »mVLY
- ' : O GUIRIARTIS Caple .
o THATLANDPALAY STAG TIGAVORE

At the requost of tho Gammnta of 'mailarxj. Malayaia and
ulngawre, for technical e&d to carry out & auvey of msrira Cable
fouts from 'nmnw-w aycind‘irgnmm, tw Governmont of Japan,
throug!x Jajenese Intamatic:ml Cﬁoo;watlm Agency {JIUU. deayatcim
praliminsey ourvey toan headod by Mo Kunito Am, Vica Cmnmnnr of _
'!exmmatim, Finistey of Vosts & Tﬁlmlcam. to c.iacusa
the mmﬁmmmwtakanbyﬂnawormentofaa;mmm '
requ_ixcs:mt fox the survey of the ::xoposm u!marim Cable mutas-

W« moatings wore hold betweon t.he Japmeso damcmtimm md
the Maya.'«m officinla. Thoy were held at the foila-.‘:!.m Wmtesl-'

£4) Harch Etd» _1978 at 'I‘alwom Headqsart@ra, Kuala Lunpux
(41)  Hapch Tthe 1978 at Talma Headquerters, Fuala Lumpur

. " _’ (311) w 7th ‘1978 at The Eeoncata Flanning ﬂagartﬂent.,
- ' _ Kualaiun

The st of dalegata atbandﬁ.ng tha above mestans agwed in
- Annaxos Ay B & Cs .

The agreed ficope of %ock for the ﬁmta Survey agmumd' 8 in
Annox D, It in agtted ‘that ona officer frcm Fﬂlaysia a'nal.l s,articirata
- &n the ﬁmrey worke The proposcd route for the survey oppenrs a9 dn.
Antunt D, Tiw Halaysian officiale x.'aq\.\es'bed that the teperatire and
current variation rwasuramenta/data to be included in the Intasrm
8@;@&'&. 'I‘m Japenape delegotions x;reed to the requests.

, ) ‘me MGysian cfficiale argreed o Tovide the fonmﬁ.rxj
wmmtim prior to tha componceomens Of the ocosn m:rwy schodulod $n
tho middie of April 29783 '

{a) | Fishing activities 4n the t’-alayaian Torcitorial Haters.
{b) bxpioration act:!.vitieu fc:r under wator mmcca

(3 ‘ouit.tom whiara ex: mratims are mdo.
¢id)  Futwro @ len of ex, doration,
within 40 nautical wiles fron the Falaysian dworelinae



Tha sc:hmhtle far eubndgslon of the Intar.tm and E‘inal Reports
and their cx:mtents awpear in Annex Da

L3

Kuala L\mpﬁr

Dates Bth March, 1978

PABRCINBEDEPEVERBERAICEIDEES QUPSsusascecdsbsdonsvesrteved

{GOH KHEN WAHY {(KUNXITO ADE)
Director of Telecommunications Vica Counsellor of Telecommnications
-~ Kuala Lumpur - Minisiry of Posts & Telmuni.cations

Japan
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