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3.3.3 Results of lydrographic Survey

The results of hydrographic survey were finally compiled as smooth sheets. It
should be noted that charted soundings on smooth sheets are placed in such a
“way that the center of gravity of the set of figures inclusive of decimals
coincides with the position referred to. )

(1) Confirmation of Wrecks

The charted wrecks  identified for detailed investigation and confirmatien
vere located at the following Sub-Areas and Points :

(D Group Area 1 : Point J, Sub-Area A

@ Group Area 2 : Point f

@ Group Area 3 : Point m, Sub-Area D

@ Group Area 4 : Point b, Point ¢

& Group Area 5 : Point h, Point d, - Point i, Point e,
. Sub-Area E, Sub-Area F, Sub-Area G

® Group Area B : Sub-Arca | )

These wrecks are either charted with approximale positions or reported posi-
tions and some of them have no information on the least depth (refer to
Figures 3-15 to 3-25).

At each survey area and survey'point, the sidescan sonar was operated simul-
taneously with echo sounder to achieve 100 % ensonification. The sidescan was
set at 200 meters nominal range during the sounding of the normal 200-neter
interval sounding lines. In case where wrecks were detected, the sounding
lines were run at closer intervals, and the sidescan sorar switched to 100
meters nominal range to achieve a more detailed investigation.

A1l the charted wrecks identified for the Study have been investigated. The
survey results for nineteen (19) unconfirmed wrecks are summarised in Table

3-9.

The sidescan sonar and echo sounder records of the wrecks confirmed are shown
in the attached Appendix 8. '
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Table 3-9

Findiqgs of Sunken Wrecks

Unconfirmed Information Conlirmed Information
Survey on Fxlstmg Chart%/l ist (Survcycd Results)
Areca - ———-———1  Remarks
Descriplion Posntnon Position Least
on Chart (WGS-84) Depth
h'reck 2'58" 12N 2'58" 35" N 23,6 m | ADHAS
(PA) 100' 49" 30" & 100 49 35 F. (4 m) (489 G.T.)
POinL j g [ e P L L L TR TP 26'01. 1980
2’ 5? 35 H 22.3 m
100" 48" 16'E {3 m)
Wreck 2' 46 OO'N 2 48 39N 27.5 m CAI[AYA BARY
(Rep) 101°02'06"E | 161'03 03" K 10.10.1972
Sub- No. 3l (5 m)
Arca A ................................................... B
2 4? 27 N - 43 m Obstruction
100 51 01 Bl (4 m)
Wreck 2' 28 GG'N 2‘ 28 3? N 44 m Steel
Point [ (PA) 101" 35" 24°F 101' 35 50’ (2 m) l.lghtor
Hreck 1* 59 18'N 1 58 06' 45 m JIH SIIENG
Point m (PA) 102127248 1021203 E {7185 G.T.)
(Rep) (3 m) 24,11, 1992
Wreck 1" 56° 06" N 1'54 19°N 40 m OH YANG NO
(PA) 102' 147 06°E | 102'15'18'E 57
15 m (5 m) 29.03.1973
Sub- {No 71
. Areﬂ D I F ORI (I IUIPURPY PP
' h'reck 1'55"30°N
(Rep) 102' 15 24'E “NOT FOUND
17 m
[No. 8]
Pomt b Wreck 146" 24'N NOT FOUND Junk
(PA) 102°43' 18’
Point ¢ Hreck 1'34°00°N NOT FOUND Tronoh -
(PD) 103' 05 00 E (208 G.T. )
Wreck ) 1 15’ 48 1 15 53 N 24‘2 m SAMBU INDAH
{PA) 10319 48" E| 103"19' 48'E (45 GT.)
(5 m) 24.07.1988
pOiFlt. h RN (RIS (R Y
Wreck l' 16" 307N 116" 55°N 3l m SHANABAT
(PA) 103°20°30°E | 103'21°02'E - KULIA
(2 m) 29 01. 1996




{to be continued)

Unconfirmed Information Confirmed Information
Survey | on Existing Charts/List (Surveyed Results)
Area ——— ——- - —— Remarks
Poscription Position Position Least
on Chart (WGS-84) - Depth
Wreck 1'11748°N "11°08'N| 38 m MV NTAGA 40
103" 25 ' 54'E | 103°27 2%8°E (834 G.T.)
Sub- No. 8] (4 m) 07.09. 1986
Area ]]: ............................. U APPSR PP
Wreck 1'10" 48° N
103" 25" 418" K NOT FOUND
{No. 10}
Wreck 1"12'12'N 1'12° 45N 25.0 m | KV EKADJAYA
Point d (PA) 103 34" 18°E | 103°35°05°F (154 G.T.)
(2-3 m) | 08.09,1978
Wreck 1"11° 06" K VII4N 28.9 m {Tug
Point i {PA) 103'33'00'E| 103'3526'F 06.03.1974
' : (6 m)
Sub- Wreck 105" 12°N 1'0R" 4T N 20,4 m
Area T (PA) 103742°06"E | 103'41'54°E 21.03. 1977
{No. 11} (4 m)
Hreck 1'07 24°N 1" 07 48°'N 43 m Tug
Point e (P&} 103" 44°12°E | 103" 43'56'E 14, 10,1978
' (5-6 m)
Wreck 107 36'N 1068 45°N} 42 m MV SINALAUT
Sub- (PA) 1023°45' 24" E{ 10344 31'E (71 G.T.)
aArea G [No. 12 (4-5 m) 01.07. 1981
Wreck 1°16' 00" N "1710°N) 35 m Sampan
(PA) 10415 00°E | 104"15° 29°E 3 m) 26.09,1988
Sub- {No. 14}
Area I TS JU SN— ——— e B e e
Wreck I"15° 30N | 1"15°25'N | 29m(mast) | JENSON
{PA) 10417 48°8 | 10418 19'E | 53m¢hull} | (726 G.T.)
30 m {30 m) 01.01.1991
[Note} 1) PA : Position Approximate
2) Rep : Reported
3) PD : Position Doubtful

4) Values in bracket of ‘Least Depth” column : Heights of Wrecks

—84—



The existence of fifteen wrecks within nincteen wrecks were conlirmed and
four wrecks in Sub-Arcas D, E and Points b, ¢ were confirted of no existence
in the reported areas. Other two wrecks or obstructions, wlose existences are
not reported, were found in Sub-Area A and Point j.

Point i (Geoup Area 1}

The wreck at Point j (see Figure 3-15) was not found at the charted position.
dowever, one wreck (2'58 35°N, 100°49'35'E) with least depth of 23.6 meters
was Found 0.4 nautical miles north of Point J, and another (2°57 35N, 100" 48
16'£) with least depth of 22.3 meters was found 1.4 nautical miles southwest
of Point j (see Figure 3-26).

Sub-Area A (Group Area 1)

The reported wreck (Wreck No.3) in Sub-Area A (see Figure 3-18) was not found
at the charted position. One wreck (2748 39'N, 101°03' 03" E) with least depth
of 27.5 meters was found 2.8 nautical miles north northeast of the charted
position and the other obstruction (2'47 27T'N, 100° 57 01"F) with least depth
of 43 meters was found 5.3 nautical miles west northwest of Hreck No.3 (see
Figure 3-27).

Point f {(Group Area 2)

The wreck at Point f (see Figure 3-17) was not found at the charted position.
One wreck (228 37N, 101'35'50'E) with least depth of 44 meters was found
0.8 nautical miles northeast of the charted position (see Figure 3-28).

Point m (Group Area 3)

The reborted areck charted as ‘PA" at the center of the survey area Point ®
(see Figure 3-18) was found at 1.2 nmautical miles south southwest of the
charted position with least depth of 45 meters (see Figure 3-29).

Sub-Area_D (Group Area 3)

In Sub-Area D, two wrecks are charted in the survey area (see Figure 3-18).
One wreck (Wreck No.7, 1"56'08'N, 102'14'06"E) is charted as “PA"  with least
depth of 15 meters and the other reported wreck (Wreck No.8, 1795 30°N, 102°
15 24" E) with least depth of 1T neters.

— 85—



One wreck (1'54"19'N, 102°15' 18'E) was found 1.1 nautical miles south of the
charted position of Wreck No.8 with least depth of 40 meters (see Figure 3
-30).

The survey area was extended both to the east and west, 1.2 kilometers each
in this area, Any more wreck, however, was not found in the area concerned.

By the check of the ‘History of Wrecks & Obstruction (Notices to Mariners)”,
the detail of the reported wreck (Nreck No.8) is not clear. Some Document

describes that Wreck No.8 will be the same wreck with Yreck No. 7.

Point_b (Group Area 4)

The wreck charted as "PA’ at the center of the survey area Point b (see Fig.
3-19) was not found except the existence of small substances, although rather
flat sandy muds are deposited (see Figure 3-31),

Point ¢ {Group Area 4)

The wreck charted as P’ at the center of Point ¢ (see Figure 3-20) was also
not found except the existence of small substances {see Figure 3-32).

Point_h {Group Area 5)

The wreck charted as PA" at the center of the survey area Point h {sce Fig.
3-21) was found at the nearest position of its charted one with least depth
of 24.2 meters (see Figure 3-33).

An investigation was also carried out to examine the new wreck (1°167-30"X,
103 20" 30°E) reported on January 29, 1996 at the northeast border of the
survey area. This wreck was confirmed to be at 0.7 nautical miles northeast
of its reported position with least depth of 31 meters (see Figure 3-33).

Sub-Area B (Group Area 5)

In Sub-Area E, two wrecks (Wrecks No.9 & 10) are 6harted in the survey area
on the Malaysia chart: Chart No. MAL 515 (see Figure 3-21). However, only one
wreck is charted on the Singapore charts: Charts No. 201 and 202.



(et

On the other hand, the following deseriptions are seen in the ‘History of
Wrecks & Obstruction’ :
(Date)  (Authority) (Particulars)
12/10/87 DG SEA COMM. Salvage work to remove the wreck of RV NIAGA XL
' _ Position 1*11'35"N, 103'26'16'E has been doing.
11/11/87 DG SEA COMX, The wreck of XV KIAGA-XI. Position 1'11'35°N,
: '103'26’16’E has been removed, .
16/12/87 DG SEA COMM. Confirming that the wreck of MV NIAGA Xl was
salvaged.

The resulls of the detailed investigation in this area shows that one wreck
exists near the eastern border of the survey area, 1.6 nautical miles east of
the charted position of Wreck Fo.10, with least depth of 38 meters (see Fig.
34). However, we are not sure whether this found wreck is MV Niaga or not.

Point d (GrougﬁArea_S)

The ﬁreck at Point d (see Figure 3-22) was not found at the charted position.
One wreck (1'12° 458, 103'35° 05" E) with least depth of 25.0 meters was found
0.9 nautical mile northeast of Point d {see Figure 3-35).

Point_i (Group Arca $)

The wreck at Point i (see Figure 3-22) was not found at the charted position,

" QOne wreck (1711°14"N, 103’35 26'E) with least depth of 28.9 meters was found

9 4 nautical miles east of Point i (see Figure 3-35).

Sub-Area F_{Group Area 5)

The wreck (Wreck No,11) charted as ‘PA"  in Sub-Area F (see Figure 3-23) was
not found at the charted position. One wreck (1'05 47N, 103'41' 54" E)  was
found 0.8 nautical miles north northwest of the charted position with least -
depth of 20.4 meters (see Figure 3-36).

Point e (Group Area 5)

The wreck charted as “PA" at Point e (see Figure 3-24) was not found at the
charted position. One wreck (1°07 48'N, 103" 43' 56" £) was found 0.5 nautical
miles northwest of the charted position with least depth of 43 meters (see
Figure 3-37). '



Sub-Area G_{Group Arca 5)

The wreck (Wreck MNo.12) charted as PA”  in Sub-Area G (sce Figure 3-24) was
not found at the charted position. One weeck (1'06 46N, 103'44'31'E) was
found 1.2 nautical miles southwest of Wreck No.12 with least depth of 42
meters (see Figure 3-37). -

Sub-Area I (Group Area 6)

In Sub-Area I, Wreck No.14 (see Figure 3-25) at the center of the survey arca
was found at 1.2 nautical miles northeast of its charted position with least
depth of 35 meters (see Figure 3-38).

An investigation was also carried out to examine the wreck charted as "PA" in
the extended area castward. This wreck was confirmed to be at 0.5 nautical
miles cast of its charted position with least depth of 29 meters. This depth
of 29 neters is thought to be the least depth of the mast and the hull is
reckoned to have a least depth of 53 meters. The height of the wreck is 30
reters above the seabed. :

@

-



5,57 p5, 27 2Gg 2By E7, 87, 884 23, 2€, £%, R . N
z cz, 27 _ 2E, 2B, =28, 295 32,):3, a2 27 27, 28 28, 2% - P AT 1. 13 3% 37
L €7, 24, c=p &0y 244 31_23, 24, <b; <% ¢ 7\3] ? 3 E 2831 “=3 c s 3l I ¢ 32 J R 3
re, g5, 24y 29,21, 23 2%, BBy 2%, %Bg 23, E7;
2 Az - - .
2‘!? ?3; ngegi dls ez € 2““& ;-'? g8y ?7; 2», 59‘ 9;1 E‘E“ 25y
g 23, 23; 23, dif-‘ ) B3, 2T, B8, 24, 2%, 23, 7€; i 28,
o 24,24, 245 28, 24,26, 28, 25, 24, 24,26, 25, T4 2By23, %
?
; 24y . ar o

s 78y ea, 23, 24, 23, 0 254 235 E3; EDy 2%, £ 27, 2%, 23

2:, 23,25, 23, 24, 24545 24,23 245 2Dy &G, 22, 27,
23, 26, 24, 25, 23, 25, 24, 24,24y 23, 24, 25,
(B7y 24,76, 24,26, 2-, 25, 23, 2%, 22, 24526, =24, 25, 24; 26,

4 25, 225 25 22,285 27, 23,25, 23,25, 23, 54

;
f., v, 2,23 25,26, 255 22,24, 24, 21, 23, 24, 24,235 23,

23, ¢, 22y P E2 22, 242 4, 2% 24 2% 5,2

23, 25,283, P4, 23, 22, 23, 24, 23,23, 22, 22, 23, 22, 24

26, 23, £3, 23, B4, 24, 23, 22, P op, 22, 22

s 24y 24, 2a, 28524, 26, 238D, 235 22, 28 & 22, 22, 225 24, 22, 22,34, 23, 73,25, 25, &5, 25, 2%, 2%, % 27, .
a4, 23, 2:,28,83, 25,22, 23,22, 75 22, 2y 23, 2%, 2% 23, 23,

5, @3, 24, 7% 25, 23y 23,29,23, 24,22, B¢,23; 22, 23, 22, 23,26 22y <3 23, 24, 24, 24, 24, 245 2Ly 25, 26, 25 26,

3,26, 2% 24, 245 27, 24, 24, 23, 23, 22,25, 23, 23, 22,22, &3 23, 23, 23, 2, a3,

25, 25, 26, 24,88, 22,23, 23 23; 22, 24, 23; 22, @2, 22, 2% 22, 25, 26y 24, 23, 23 283 33 235 23529, 34, 20,8,

275 23, 25, 23, 24, 24, R4 E3y 22 23, 230 2z, 23, 23; 23, 2/ 24,

826,75, 24, 25 #0524, 28, 23, 24, 24,25 25, 22, 25,22 s pp, 23, 22, 22, 235 21,25, 24, 2%, 24, 24, 24, 24,
27,06, 24, 25, 26, 25, 23, 25526, 24, 24, 24,23, 24y, 22, 2% ¥y 22N, 5525, g,
- - 3 R e ¥ e
76, 3By 23, 25, 27, 87, 5, @3, 24, 24 @5, 5, 24, 26,23, 22,253215 25, 2, 22 22, 22= izt E‘e 2 2 26, 54 28;
5 20 wz?) 2%, 2:2
23,27, 22 2 22, 22 23, ca

2B, 25, 25, 26,25, 2o, 24,29,24,2%,25 24, 5, 24, 24, 23, 27,23 2 22, 23, 22, 4, 2

E _ sy | Sutveyed Positlon

. : a4, 24,23, 225 24, 23 22 244

: ¥GS-84 : 2'S58°35'N |,
-3

100°48°35°E | 2.

1, 24 28, 24, 25, 24, 24528, 233285 23¢ 26, 27y 23, 24y 24,24, 23¢ 25, 25, 2%

24, 23, 23 i
By 27, 24, 23, 26, 24, P8, 28, 23, 23, 2B, T35 23, 25 286 235, 25, 29;24,26; 23, 723 23,25, 23, 23, 23, 23 &
f5 25 2% 23, 22, 23, 23, 23, 26

23 s ‘
2.}_28_3 25, 25, 26, 2B, 24, 24, 5 23, 24: €8, 26, 26°+ ®2g, 25, %4 24,  245M 24, 25, . 23§52, 23 22, 23 2n

feg .:55 24
23, 23, 24, 277! 27, 3, 225 24, 24

g 35, 25, 2B, 25, 25,27,25, &3, 24,255 24,28, 27, =B, __ 25, 26, 25, 1 Wreck No. ) 24, 22, 24,

; -
e d Chgrtgd Posltiion ‘Pﬁ) 24322, 24,2:

. 895 T8y 25, €3y 2%, 23,27, 23,26, 233 8, 24y 27, 253,33, 5,2, ggafs 23} - 4, %% 2e, Pi
265 240 23, 22, 23,23,24, 24, 22,27524, 2?5 22,26, 26, 24,87, 3, 26,25, W2l 24,_ 24, 25, 24y B3
235, 27, 24, 24,28, 24, 25, 23, 255 23, 24, 88,25, 24, &5, 23, e 2B, 23, 24,27,2%, &3, &5, 23, 2% 23, 223.?,6 24,

25, 244 23, 23, 22, 23, 24, 24 %

25, 89, 26, 24y 24, 224 23; 28, 24,25, 225 25, 29, 2By 23,36, 23; 24, 25 T 27, 22, 25, 2B, 26,25, 29, 24, 23,23,
_ . 23, 23, 24, 21,25;21,8524;25, 24, ‘ .
27, ;‘)\2;5 24, 23, 2% 23 22,24 22, 23, 2¢, 28, 2&, ¥g2a, 25 ¥5, 24, Dy 25, 27,29y 25; 6, 2U5 28, 6, 24, 24526,
: 26, 523 423 os o . P :
. .. W523ﬂ y 2y 23y 24, 24 25, 152232 £5g 23, €35 23 ez,
39 osl’:as 28, 25, 2y, 24,7 23, 24, 25, 23,25, 20, 24, 25,265 23, 24, 255 28, 27, 2V, 275 29 285 26, 27, 25, 25, 24,
e 24,27, ely24; 26523, 25 23, 25, %
23, °76
: Surveyed Position : 723, ) N
23, #0285 26 S-24 2'57'35'N 23, 21, 23,28,  21,24,25, 22,24, 28, 24536, 28, 23,26, 20,28, 24,27, &,
\\%7 ‘ . 1, 244 22, 23, 224 21, 22, 21, 235 23,
=N 100° 48° 16'E , ' .
35 33 o, 2 .22, 24, 23, a1, 224 23, 245 24, 24, ¥, 2/ 2, 2, 86, 25,
= 23 56, 2 7
2520 25, 70 2y 2 2% e Scale : 1/20,000
3 33 g4 3123, 29y 27, =5, 24, 24, 23, 24, 22, 19; 0 23, 23, 23, 24y 24,2525, &R 272% 28, 27, #5, 2
_ Fig. 3-26  Sounding Plot of Point J
_}5 37 33 30N2F; 28, 27, 9y 23, 24, 22, 20,424,22, 22, 2¢, 24, 26,24, 25, &5, S, 27524 245_".11
AS
) 24y 23, 22,22, 21, 249 20, 23,4 2
7 a7 3% 36 33w \2-;‘ 26, 28,28; 24, &2, 23;° - oot 20, 23, &5 22, 2, PB4 24, 25, 26
N, 2¢
'\\ 23,275 23, 23, ., 6,_9 l. 2023 25,
335 33 33 . e9 25, 25, 24, 24, 22y 24, 21,22, 2% 22, 23 23, 26, 23, 24, £

33 37 37 35



O I RN PRIt L W FCRL AN S JEPPCI AU RS OF R I SRV S L SR

32 0 3233 3 32 35 2 ¥3, 2% 12

T8 eby 26, 21, ?7.'?‘32 265 CHy ey Ll By 27,27,28) 23 26,27, 23, 29, 29y 28, 23, 29, 31 29, Y 22 32 W0y 33 35 38 ¢ 37 33 3 3 34 33 a2 3{ 32 2_5.!,. 8y 30 3
25, 2%, %’g‘,”??s* 21, B, 264 23,29,28, 29,27,28, 78, ¥, 2], 23, 8, 29, ea,t{@z)as 295 2% 3y 30 39, ) L 3% 34 35 3732 35 14 33 32 3435 32 14 3 by 3z 30,.2%/35 29, 3232/?7._}30; 33
4y 29,26, 29, 26, 27, 2B, 21427 30\28, 29, 28, 21, 29y 27, 29, 28, 8, 2}, 28' 29 30,120, 3, 22 32 Wy 33 3 3 14 34 37 ) I35 M 34 1 34 3 3 35 3 M N g 30 32 34 30 303}’28, 32 éajﬁ//e 33
Pl 24, 26,26, 25 27,28, 26, B, 28, 26, 29, 2%, 29, 28, 27,60\ 29, 78¢ 29, 2% 29, 29, 3\0 30; Iy a1 33 324 3¢ 36 3T 3T 34 37 33 35 .3? 33 33 3@ 33 3 a3 34 3t 33 34 33 34 3 32 31 3 ’(9; 29e3/' ‘5}2&{.3,(
24,25, 33, 28, 26, 27, 20, 26, 27, 28, 28, @r};g\ag 29, 8, 29, 28, 28, 36\ 27, 29 "Osxag 2%) 30, 30, 3y 32 33 My 33 35 3¢ 34 33 33 34 32 3B I 35 34 ST R U Mmoo 2 R R 33N W r33,.}‘i' '3-;\.
127,23, 24, 25, 25,27 e 26, g9, 20, 27, 28, 23 2’;@ 55.—' -\299 2o, 28,030, .7 % 0y 1‘ 29y 3y ¢ 3y 32 33033 33 e 34 35 32 3B 3 35 35 35 33333 R 2 M WM ORI 32@29525 9
B, 23, 24, 5,28,25, 27, 27,28, 21, 0‘ em, 23, 28, 23, 2% Qwag 23, 28, 29)30,” ® 30, 35 30 31 32 33 33 0y 33 35 3¢ 035 33 3 34 34 3 34 35 32 3 3 N 3g 30, 35> 35 3 QO, o8,
'y 22y 22y 24, o%, 26 27, ?ﬁo@On‘975 29, 28, l?B; 29y P9y 29, ﬁ\c’ ﬁ 30y 29 ?95 131 32 30. 3y 22 33031 33 3 32 3% 33 33 33 38 33 IP 33 AT 34 34033 33 33 3y 35 30 33 33 11 3 33 Y3 28,
23, 2253 225 26, 29, 27,25, 25,28, 27, 27, 20y 97560 v 29y 30.(??:}30; 35 s 32\3&\?“5@; 29y 29; ?} I 32 34 31 32 33031 34 34 34 34 35 35 37 33 24 38 35 33 3 33 33 35 35 32 4 33 32 32 &
r 24,23, 215 22, 25,23, 26, 254208, 06,28, ??oQ?\EB; ?91 My, 2B 72305 30,30, 33 32 3 31 W23y 30530, 22 30 3y 33 31 3 33 .32 3% 32 35 33 34 T ¥ 1 37 34 34 3% 3 035 33 32 35 N 33 ¥ 31?_;‘_‘ 28,
23, 22y 23, 229 22, 25, 23,208, 24, 26, 20, 236 28y 2% Y3y 32 3 31 32 a1 090, 31 3 33 Pe 33 32 35 3 33 3235 31 3 35 M 3B I I MO/ B 3 Ny M R RN { 29, 28, 0
2y 23, g 22, 22, 23, 7Y 24,28, 28, 2?, 28, 31}?‘32 23, 28,31 30 32 32 ¥ R 3 3 3 ¥ é“}s n B, 3 33033 33 32 33 33 3437 3¢ 36 36 3 33 3% 33 35 3 3e 36 12 3¢ By ;? @9
74 ?3f;§3z 21y 22, 22, 23, 25,24, 25,284 27, 27 28y 27, 2% 29, Wa@ 30, 32 31 @) Po a1 33 32 a3 33 32 33 3,34 33 33 32 33 35 3 34 35 36 35 34 33 37 33 3 34 32 3 3 B/ N ¥ ?7:@
31 25,98y 22y 22, 22, 22, 23,26, 24, 25,27, 28, 28, 28, EB‘Qi 30_}ro°) M a3 3¢ 333 4, 34 3 34 2% 333 oy 33 33 34 033 34 33 33 33 34 35 34 37 32 3% 36 35 34 23 3 37 22 %o, 29y
34188 25,23, 22, 205 21, 22, 24, 25,24y 26,29, 27,22 g 20,¢5)°% 29 30 30y 30, 34 3 0 33 23 33 32 32313120, 34 32 34 31 33 3%/ N 33 35 37 34 35 35 33 3 I 32 34 33 34 32 35 631 35 30,
30, 529, 29, 29,@_;\__30. 3034 MWIW2 3N M 3 3 32033 V3 3, 3¢ 33 3D 34033 33 34 35 35 313535 35 M I/ 32 36 3 35 3 M * 33 35 30,

R 35»{—‘0\5‘ 27, 235 23,20, 20, 23, 21, 21y 23, 25, 25, 254(30, ?Mgf@ 29 30, 29, ©9) 3y 35 30 34 35 32 33 33 31 3/ AN 33-—|ne 34 Wy @ 32@ 33 3 N 32 34 34 35 +37 33 36 32 37 37 37 14 M M4 3%; 3
: : 29 - '
35 ~ 29, @By 27, 29,030,370 30 [30, 30, 323833 3y 35 32 3@ 32 38 33 33 33 22 33 32 30, 3 33 3 o33 2 34 303 3 3 3 33 37 833 36 33 M
i Y
13 42 40 37 34 303 25 224 204. !99‘20, 24, 22, 26,2% 26, 27, ?71605 232(33‘) 27 1 3 32w 32 36 32 34 37 33 32 33 ar 32 32 ¥0p30, 34 34 33 33 35 33 34 33 34 35 33 A 34 38 33 37 37 B oxw
0 \ A . 36 32 31 3¢ 30, 32 33 35 36 34 36 35 33 36 2 I} 36 34 35 35 33 33 36 38
5 45 44 42 40 37 34 31\??; 24, co, 9\_}'% 21, 21, 22427, 2%, 25, 28, 30, 29, 31 31 34 32 3z 33 36 32 33 33 31 33 32 33 33 31 32 30 33 33 35 32 33 33 34 35 34 35 33 35 37T 34 38 35 36 33 B’ 35
. 33 03330, 32 32 34 3y 32 35 33 34 34 34 33 35 I 34 37 34 37 35 35 38 M
44 N ‘ AN
15 43 45 43 41 33 35 232 2% 2, ?O; W18, 1By N\ 20, 215 28, 24,25 25, 25;@,?759 28, \30s 5 32 32 33 33 32 35 35 32 35 31 34 33 33 32 32 32 33 3 35 31 34 I3 31 3 3B I M M 35 3 35 35 30 39 39 3
45 : - N
‘“--\ a3 3 gy 303335 36 36 37 36 30 41 3
45 . . 35
5 45 45 45 44 42 41 33 35 300N D 23l 19, 18NN, 22, 2% 25,24, 25, 27, 28,29, 29\ 31 35 32 33 33 33 32 33 33 34 3s 3/ 3¢ 3 3 33 ;@ M QP B ] ® 35 a6 35 34 3 3 N 3B
6 48 5&!) 42 g5 N h a8y A 3 36 34 37 331 33 34 32 % 3235 36 3% 34 35 35 233 34 28 33
stn . E
43 4¢ a4 a5, t'inu £3 42 40 38 35 3,~23°22, 19‘, 16, 19, 18, 20, 23, 2ty 23, ?555655 28, 22 (;295 23030, 32 a2 3% 36 33 35 33 34 35 34 34 33 37 37 31 37 33 35 33 32 3B 35 33 1 I 36 34 34 38 33 35 37 35 7
: ) \
44 a2 ess [ Surveyed EQS]UQ 3 ) 34 34 34 32 34 36 37 33 36 35 35 39 34 35 W 33 3
7
43 41 43 43 44 44 4s ¥Cs-84 2°47°97°N 02‘-,\13 17, 18722, 20, 20, 24, 23, 2%, 2B, 27, I8, 30, 31 33 33 3 34 37 34 3% 33 3% 37 33 3 35 36 34 36 33 34834 3 36 38 ?% 331 38 36 34 36 6 13
37 33 33 35 % 343 5 34 2
4 25 i 32 3 33 38 36
! 100°S7'0LE [ o ’ s~ S 3B 34 Py o
a3 34 3% ? \17 18, 19 19, 18 21, 21, 23, 25, 2y 27926, \31 283 33 35 33 33 38 37 35 3 35 35 35 34 19 N 33 315 38 34 35 IH 3B 34 35 35 37 34 35 39 35 35 3;
20 5 : 13 35 A 30 38 35 35
S ! ~. 35 36 33 336 35 2773 34 36 34 35 B 3 3
43 43 43 43 43 42 41 39 3B ) \éii? s 18, 174 17 29ﬁ1195 20424, 23, 3/y 2B, 2, 2% % . 3y 33 35 40 3% 38 34 /36 I 35 35 38 35 36 a4 3 37 35 34 32 34 36 36 35 6 38 .
. 19, 21, oM 3637 34 33 3438 38 3}
43 43 43 42 41 43 3B 35 32255N\B, 14, 17, 16, :95 17, 19, 205?523: 24y 24, 26427, 28, ,\3. 30y 35 a2 33 34 3% 35 38 3 37 37 319 34 34 34 3 33 3% 36 3 34 34 3 37 34
£3 43 42 21 40 \ \ i
43 a4 44343 o392 40 25546, 15,17, 15, 18, 18, 21, 21, 23,27, @5, 28, 2B 30, 28, 29 4 3 35 35 38 3 39 38 35 37 37 37 35 35 40 42 34 3/ W 35 3
42 43 44 42 41 A X
+ 1 T g3 % 4y 1 ow 3.+19, 225, 13, 37, 14,17, 15,18y 18, 13022, 20, 24, 25, 27, 21,’-??. 29y 31 31 33 36 35 33 37 a7 3T 37T 40 3 38 3)—{—-35 37 34 36 3% 31 36 3B 3B 35 40 3
_ i3, 39
16 T ™~

NRLE 3
42 40 23 3Nge 22}-‘}35 13, 15, 15,
k) \i\v

23,
4t 39 35 33,275 (8, 13, 14,
29,
15,
.

30.-,\23\,\142 124

165 195 17, 29>, 30, 3y 35 3 34 39 34 38 36 4f 38 39 40 33 37 49 3 38 319 37

. ' 37 40 a7
0y 21,20, 23521y 22, 24, 24,23 28y° 3y 3

195: 23, 22, 224 23, 28, 25, 29, 35 38 41

39 37 £ 42 3y 33 37 41 39

12, 16, 14; ”n( My 37 32 36 33 3/ 36 40 39 33 41 3 40 I3 39 43 37 4y 42 38 38

§ Y
129 144 15; 19,15, 17220, 20, 22, 24y 23, 6, 28,\31/28," 32 33 33 35 33 35 36 37 36 33 37 4y 4 33 45 33 39 39 .
~
23N 13 \ e 4
1 My 124 13 g,y 15,18, 18N21, 22, 21, 23,27, 28, 2% 26pN33f 2%, 31 33 35 38 34 37 I 3/ 35 33 40 38 43 37 41 43
' ‘ 10

B 11, 12135 13, 14, 14, 15, ‘52”21'9 22y 22y 21523, 26, 2By 26, 29#\& 31 35 34 37 38 386 37 37 3 41 33 42 3B 2

14, 10, 13, 31,93, 12,12, 14; 16, 15, 17 194 @1, 22; 24, 25, 2%, 25, 26, o8 54 36 35 38 33 41 37 33 42 4y
. LI 30 ki

s 33

\{0, 10, 125 115 11y 12, 11, 12315, 15 16420 17021, 22, 23, 26, 26, 27, 28, Eﬁ! 5. 33 3434 3 32 4 35 37 I 3
.\‘

39 35 33 30, 24304, 10, 15, Vi, 11, \\\\ 35

2 37 35 34§38 29, m,\ 9,,\_19, 10,12, 12, 1‘§§ 13, 14, 16, 10321, 22, 22, 20, 23,27, 24, 28,29, 28, 293 33 33 32 33 33 3% 3¢
44 38 38 34 32 . 12,’2 ‘“--\__\

15\ % % 19, 10y 12( 135 35, 155 14, 16513, '9eﬁ‘t 27, 27, 23Ny 30y 34 34 24 38 35

ie 32

912 ~..

3
1, 11, 12b% A3 14, 17, 17,4_ 21, 27,20, 24,20, 27, 28,3330, 33 3
» J
13, N
33 11, 13, 13,15, 35, 17, 49, 17‘,‘& 20, 22, 25,

e e RPN et S DU . SN

10\ B, 9, 8, 9, 30, 1 24, 27,28, ody




R - B 3

a P K R 35 32

34 4

1

40 44

AU P 32 32 31 32 @ @By ¥, 233 30y Iy R 3 3033 43 39 gy 45 43 45 43 45 43 gp O3
35 A0 35 32 3B 34 33 032 I4 035 I M 32 3g\; a2 30, .39,,3, 29, 1332 2743 33 ,?9. 33 32 03 32 36 3 38 37 37 43 3 4\5',2 .
4 37 3 A5 34 34 37 34 3¢ 33 35 34 34 33 305 3 32 o34 30, 30,78, 33 éa 23){' 33 ?0:(33 ¥y a5 My o3 32 3 3 37 36 33 41 44 A3 43 42 42 43 a2 42 42 40 32 Y2 34 35 34 N
4 37 33 3% 37 33 39 33 33 37 kX! 34 3 33 34 33 a4 3 3?31 1 }29, 33! 2? “&qewk N\gf‘) EF I ) ECIR - A T I/ 3 £ 41 44 a3 43 43 43 44 45 43 43 4 19 3 apg 37 37 3B 37 28, 27, {
/I 34 32 3 35 35 M 3¢ N 32 3¢ 3 3 32 3 32 a4 303\ Y] %, r33. | G720 003 4288 3 33037 34030 3 a1 39 4z 41 43 41 45 43 22 46 82 42 4 9 37 g ¥ % 5 %2, 2,
3 35 3 3 35 35 35 35 3 3 33 3¢ 32 32034 34 34 32 32 3;,29.) 2a, 1 29, ?h 20032 33 30,4 39 3t 32 37 32 40 3% .7 3 44 3 R g '33 3375
3034 35 33 34 M 14 34 335 34033 33 3 34 Wy 32 3 3y \J; 29, 28, 28y - 28, °fr",2" M, 33 ’\30* ?ﬁ® 35.. 34 40 34 40 36 42 3T 3T 4D A4 &1 40 47 &1 4p 4 sﬂugygd_,[’_ll.ill_!ﬁﬂ. e 3¢ 33 3¢ ff
035 33 038 33 36 33 37 35 37 34 34 33 33 33 33 35 30, 33 32 3 30, 33 P 30) o9, 28, 28, 2B 28, 3%(29,6 303 33 40 34 40 NGS~-84 2 48'39'1‘4 » A
31 34 34 36 34 35 35 37 33 34 36 35 33 31 33 33 35 35 32 3¢ 33 32 3 32030 28,33 /28, 28, 2 27, 3% 33 36 33 33 34 39 - 36 I 38 39 a1 43 40 A1 43 £ |- U3 03°E} 0 oy o0 2 33 0, {2
2 35 32 35 33 3¢ 3% 3435 1 34 A3 36036 33 32 35 31 3 03030, 3y {3/ 27y 27y 2, 28, 25,26 ?’=®‘ 28p)32 35 33 38 35 40 3 33 ' 35
33 032 35 34 34 35 34 35 35 36 36 34 35 36 34 33 37 34 32 3 32 31 ’éé; 28y 30, © 27, 2§, ?’s 7y 23, 26,29, 28,33 Kz 32 3 oy 3 0 B 3 3w 0L 9 4 g a4 4y 43 20 33 33 I 55 N X%
3 33 32 33 3 3 » 3438 3 M 1 B 3 35 33 a4 3 32 3¢ Pt a2 32 2% ?9;@ 29, 28, 2 &y a7, 29, 2700, 30) W, 22 35 34 35 3 1 a1
3033 32 033 3536 3¢ 35 36 35 34 33 37 3 3% 34 . 3 N B/ 20 (31 (9 284 QQ'F{WQ’. e A1) a3 %129 35 32 35 33 36 3B 36 30 33 40 40 42 47 46 41 41 4t 40 38 @ 3@ 3 »
¥ 33 33 24 33 34 33 3 35 34 35 34 3P 32 35 35 35 34 33 33 3T 32 330» 29y 32f 27y 20y 293 30129 26, ‘?E‘ség: 25951\3"-';: 27, E’%,uﬁ?« 35 22 3% 32 35 49 44 33
3203 31 333633 3335 3 3 35 3 3336 37 32 3403 3 32 3 oap 35 30, a4 274(32 32129 29,27,29, 27, 26, 29, 26, '3054 %1 3% 35 31035 36 24 35 40 43 37 33 0 40 &1 41 40 39 44 39 D49 3T 3B
By 3 33 33 34033 33 3¢ 35 35 33 35 35 36 34 B 23 M H I A 33 3 ¥ 35 ?93:- 33 £S5 24 fa1) 6 23 29, 23"[30, 25, 28, 27, 14 29?833 2,
3% 32 202931 33 34 3¢ 32 34 33 —‘14-37 3336 32 3 ¥ 37 3 . 30 33 W, @ 75@ 32 {28 o 25 265(3% 1) &9 28 /32‘28. 3057733 31 35 3 35 40 35 38 42 37 4y 3B a0 40 42 44 42 O 4O 39—|— 3 3B
2033 32 3y 32 333533 @2 M 33 34 3B 34 3B I I W 33 3 , 3 M 33 3 3 99)31 13} 284204 33 27, 2‘9 25 30;)?‘% M 2643 32 30, 35 30, 315 34 *
32 30430, 34 34 33 33 35 33 14 1334 35 35 M 34038 33 37 37 33 3w 33 32 39:305 22 ?thaa 55!(31 32128, 33 Lﬁ..';“ 27," 33 3130, 0y 33 37 30 34 38 35 3g 4y 39 41 33 43 37 I8 40 41 4¢ 90 B oy
3@ 03 3¢ 3% 32 33 35 36 34 36 35 33 36 34 34 35 M35 35 38 I3 36 I 340 @; 35 31 {29 331293 3’; i €% 33/?% 33487 (3% ¥4 33 35 33 18 0
2 3333 3 32 % 33 3335 32 33 33 3435 34 35 33 35 37 3438 35 3% 23 36 3 w32 0 30, 3528330295 (26,30 26, 10,026, 29| 30} 29 35 05 35 33 34 38 41 33 40 34 38 42 40 39 42 33 3 42 a5 39 20 3
33 3330y R 32 34 3 3235 33 34 34 34 33 3% 36 3 37 34 37 35 IS5 3@ 39 33 34 32 33 3% 309_‘)34 ?C‘Ls' 33,?5}\:5632 29, 3|/?9a@f3°o 34 38_32 36 33 35 k) j?
34033 33 32 32033 33 3 035 31 34 35 33 34 35 35 3 3 3% M35 3n 50 45 39 31 034 37 33 B3 3 3\29% 34;'??;332 21,32/ 28y 2033 35 23 38 32 34 38 35 41 35 M 4 7 3 39 43 3 3 4 3
1 4, o 3 M BB B 3a 36039 M 30 W 32 332 g 37 M 8,9 32 } a3, 2 2’9! 32 e 38
435 35 34 m 37 332 3.3 35y 33 330 T 35 a0 3530 w3 3 L3 3w oy 2 3% 3 3 3 33,2803 26,29 2, 2, 3237 4 37 3639 35 4 3% 39 ‘Yo o3 oa
33 35 34 37 33 33 34 32 fg 32 35 36 33 34 35 35 33 34 38 33 3¢ 35 37 36 34 I 32 38 5a) 32 E‘-‘ 3}"’ 27,29, 27 ?’oé 33 36 , 34 35 4) 3 40
34 36 34 34033 37 37 3t 37 33 35 33 32 3/ 35 33 33 7 3 34 34 3@ 33 B 3IT IS P 35 39 35 3m 37 37 33 3729/ 3 35 3y [294 29, 437 30, 29\38 (2%} 38 37 35 36 4 41 37 42 38 3B 40 a2 4 3
34 3& 34 32 34 35 37 33 36 36 35 38 34 3% 37 33 34 37 35 33 3/ 39 32 36 29) 34 3 32 3 31033 39 M 35 w0 39
3403 33 3% 37 33 3 35 3B 2 3 333 349634 313436 VAN VB M % 8 33353 8 7B 2 ¥R W 2w 30, 35 3% 35/ 29, 29 34/ 34 37 33 35 40 35 40 35 38 1 41 39,, 43 45 B &
g 2 3535 33 38 s 6 5 36 35 39 34 14 34 37 36 33 304 35 23;{’33\ 297 {28y 29,/34)29,0 35 {28,133 /280 34 39 13 19 A '
35 3% 35 3% 35 34 3% 34 31 35 335 334‘ 36 23 g; g: /B IS I7 A 35 3 I5 35 37 I 34 3% 39 33 33 32 33 37 @?)u 37 32 36 \285734 @95 24128, °¢ 299 35 (29434 204 33 M 40 35 32 ag 4y 145 4t 33 40 4
» 335;5 §; 33 st 33&5 373535 4 3 3 s 35 35 37 33 35 37 41 34 38 34 34 37 33 I 32 34 37 Iy 30, 35 28,F1p 30, 35 F{?é?w 32 35 40 34 41 36 41 38 40 38 &2
4
35 40 35 38 34 35 35 34 35 35 33 36 36 35 4 32 35 34 32 34 36 35 35 36 38 40 39 35 38 35 38 40 3/ 35 40 34 35 39 33 7313 N i 28,13z 22 39, ng 3 35 32 37 36 40 36 Jp 3B 4 21 46
SM ¥ 37 14 3 I8 3B 3T 35 gy A 45 34 49 35 35 3 34 35 a3 32 M 35 32 35 32 Qjasf%i 30, 35 33 M ae 32 3383 38 42 43 4
L.:’?_’\ 2 33 34 36 3 38 38 337 37 9 354 34 34 38 39 35 36 37 34 34 3 37 34 35 3B 38 36 37'¢o 35 38 38 35 33 35 40 314 37 33 35 33 37 30, 3 (28, /35 30 20, 0, o8 393 3 34 37 1 37 = 3y g 37 38 37 4
s M35 3¢ 4 35 35 38 33 38 38 35 37 37 37 35 35 40 42 38 35 38 3% 37 34 37 I 38 41 35 40 35 35 35 39 33 37 32 33 [%)as a1 33 2 3% 29, Dol 31 35 33 3 » I - O - P
v 3% 31 33 3 36 33 37 37 37 W 40 35 3;-}-35 37T 24 36 39 34 3 8@ 35 35 49 as 3a-|-aa 36 41 35 4§ 35 35 3% 3| 34 I3 3R 32" 32—|—35 32 33/‘haa 29;’34 3t 3% 37 32 33 35 38 —+—39 ' .
- 3 s % 8, B ¥ B3 ona 3o 37\“% 30,33 31 0, 4 34 3 34 40 3w a2 3
9, 2%, 30534 35 36 34 33 3¢ 38 36 41 38 W oMB W o mmA BB A} W B R Dy g, B 38 3236 Y 335" 38 3935_"3; IR L @3335 1y 3, 32 35 33 3¢ 33 3 34 3
37 40 37 39 37 41 42 37 33 37 4l 39 ” a7 3B 39 39 a5 37 41 36 3B 7 40 _ e 3 35 35 ¢ 33 ) 40 .
9% Ty 31 31 537 32 35 33 35735 40 38 39 43 39 40 39 39 43 37 &4 42 33 38 33 36 39 39 37 41 4f 34 40 40 3?33 3 331; 335 3335 40‘037 34 36 38 40 233 34 38 3% 35 30, 3 31 03 2 a3 a0 3 3439 a2 .
‘ 3 3@ 3 35 40 4, 33
\ R 37 40 37 38 4D 33 38 41 35 38 e 34 ag 32 35 35 ag
y €Y 26, 28,\3f285'\ ¥R 33 33 3% 3335 3% 37 36 33 37 41 40 33 40 33 33 39 &1 43 37 41 37 39 33 36 41 37 37 A4 35 41 36 39 39 34 3 33 31 3 39 33 33 3 35 37 32 312 3% I, 32 33 35 42 34 I8 3¢
I X . © 37 38 45 37 38 41 3 33 3B 4 35 B 313539 43 33 37 4 35 35 3
y 22y 2y 23,2}, 25, 29 ?9?»@/{?93_ 3t 35 35 38 3¢ 37 37 38 38 39 40 38 43 37 41 43 37 40 43 37 41 36 39 42 37 40 38 40 37 4y 38 % 3% w37 B 1?3 32 37 33 33 34 33 30, 33 1 4 34 14 3t
~ . 40 49 33 kE] -
1y 172 19322, 22y 24,25, 26, 26 26, 29,"‘\3.\0? 31 a5 34 37 38 3B 317 37 36 41 33 42 3B 43 40 40 - 3740 41 36 4i 37 3 40 33 I 40 6 41 35 40 37 41 35 36 33 36 40 34 35 37 4 32 37 32 33 33 35 33 35 3
—— 5 41 37 4p a2 35 39 33 43 37 3B 37 42 3/ 34 33T o4 ¥ *
14, 16y 15, 21,22, 245 25, 23, 25, 28, 29, 3 33 M 3 35 3B 397 43 37 33 42 41 37 a0 45 35 39 3% 13 42 36 42 36 33 <4 38 38 28 38 40 3140 34 37 a7 k13 ‘41- 37 33 36 38 33 3% 35 35 24 37 32 3/ 3% a3
pp— 33 : 44 35 40 41 3 40 37 43 3/ 4D 39 41 W A7 IR 43 A7 a0 36 37 44 35 3 )
2, 14, 12, 15, 15, 1IN, 22, 23, 25, 26, 27, 20, \30, [29, 29.\‘ 33 34 34 37 37 40 35 37 37 39 39 43 38 40 33 38 41 35 I8 42 37 43 35 &0 35 39 22 43 [reck No_ Y 35 39 34 35 37 34 33 36 32 3% 35 32 34
! ~ 35 ' 38 36 41 39 33 37 40 I6 4D 4y 42 Charte ﬂ EQ!HIQD (Rep) 3 M B a3 Seale :‘I/ZO. 000
30, 10412, 12, ligoz 13, 14, 16, ‘33?'\|f?u 22, 20, 23y 27 24 28, 29, 28, ?\9.33 33 32 33 38 35 36 3@ 37 37 IQ 37 a1 3g 39 41 4D 38 41 33 43 37 38 40 43 35 =il 3333 37 41 38 P 4138 3 M 3B 32 35
e i 37 39 4y 33 43 4> 35 37 40 4O 38 44 38 &2 35 &9 34 38 37 o4y 3B/ 37 37 33
1A% 155 150 31608, IINZ® B0 B527 27, B0NDs 334 3¢ 3¢ 38 33 3533 37 38 % 3 a3 3 942 44 36 38 & % P’ Fig. 3-27  Sounding Plou of Sub-Area A 1 35 3 40 32 3 3 33
je’l?, \ 32 33 37 38 43 33 41 35 33 43 3649 36 42 38 37 39 40 34 Al 33 43 37 43 35 40 %e 39 43 3 5
15, 11, 124 i3 14 17 ‘7z'-§r- Ty 21, 27, 28,2420 27, 2By3330, 33 34 LS R 1 -*55 3836 33 37 3840 3 33 35 39 40 38 a2 -ef-aa w2 g6 38 40 36 41 37 39 45 36 37—+_- B 40 3R
\ 13 \ ' 37 35 32 40 3533 3537 43 37 38 33 39 38 38 42 I I 40 40 3 a1 I35 I 38, I 35 3B A1
10\ 8, 9 8, 9, 10, fa.ﬁ. 11513, 13,15, 15,17,19, !762\20 20, 22, 26, 24, 27, 26, 28 32 32 32 38 34 39 34 35 3™ 35 34 40 3% 39 36 36 37 41 37 41 42 34 .33 42 39 3B 42 36 35 39 41 34 36 39 44 37 42 34 37
oo . - ’,,‘-.’,L,f_ﬁ B JEEY S e v e et e I e e 43 . .




) ! ! 4 e / ’
) 43 44 45, 46 4T 4 oA dﬁ/ 43 Q’f‘}‘“.‘” 48 a4 a1 RO /rs 45 43747 A7) 45 45 ag cas [a7 47 27 45 4§ LE_'E- 2
i@ . . X
’ t f . |
aqles ‘a2 PO 1 n ‘3/46 R . s/ e . .2
42 45 4?”5\ 28 44 . ’ 45 ;45 {’_; L 48 f42 \49 e
, 1/20, 000 ‘ v\
28 a7 ‘” ‘9/“ 43 43 45 a7 /42748 49 50[“/‘” 42 45 45/43 a5 50 47 47 <6 45)49 50\
s .
I
48 47 46 46 4] <45 |4B fu A3 46/45 723 43 46 46 47 48 } 47 49 49 47 43 248 4B xe 49 5oy 4
. . _ .
52751 &1 5 48 aa“‘ea—f{ﬂ A1 As aases 47,::)4? 49 29 49 /45 s 51 47|53 50 90 5‘/“}46 s 50 50/ aa
e " =TS
& 4 : %
49 enlag 44 A5 47 47 A7 45 48 48 43 80 47 50| 43 #8 47 26 a7 51 , 45 4:}, <8 =
-~ \ e
\\‘ . ) s
A . .
48 BOAT TS 49 48 48 a4 48 45( a1 41 4y’ 47 43 \4q 47 g b 48 510 45/.{9 51 51 61
i . e . "’
47 48 '/44 - 50"{9 47
43 48 47 47 ] 29 !
) 54 54 5% 82 54 t 49 (4
T 55 54 53 52 (30 Ry SO S0 43 49 43 4B} 46 .
- R . o
65 63 60 53 %8 &7 N B4 53 51 51 SIJ50 0 L e . 7 4 45 g 4 fa5 50 e 4
- ."\‘_ - . - )
~ 57 57155 64 53 52 51 51 5 :
I Surveyed Position )
™ 68 67 5.54 s2 b4 53 %2 £9 POYRE LaS AT 4z’ a /a6 47 8 e
’ h 57 56 53 S WGS-84 : 2°28'37'% |~
61 24 53 2 . .
101°35'50°E

75 74 73 7168 EJ\B
.

%&0 ] 59 57'\\5

5 64 53 52 o 1 Aas sg 48 48 28
- - =~ : 48 I ’
T N \ y
78 76~75—-76 73 ° }\25 62 & 60 99 9 53 49 49 5p 90 49 45 47 4B 49 s3 B0 ag 48
\ 7% b9 B4 63 61 59 B7 55%54 52 51 52 52 53 45 B0 50
go 80 B0 79 77 75 15 73| 71,63 66 61 s> 8y B4 P00 495043 4330 4s a9
\ 9 67 69 63 1 &g
83 g1 SI{~BO 79 79 78 L1472 ;,\53 67 64 52 510 S0 51 50 43 S50 50 50 49 43
, ] 4 52 52 § ‘
' a’g!faegai—ae—-ae— - ——5—53-'—5@—5—1——5 2-28-00N +58-—5+—43
55
\ 82 oy ~&0 54 53 \
B 83 : \Bi 80 58 55\‘5\ 94 53 53 52 51 50 4
81 59 58] 68
81 ¢ 63 62 Pg 57 55 53 53 53 53 52 51 6i
B3 73 ¢ 53 \ \
17 B2 |79 e0 & & 83 B2 61 B \7\73 75 69 64 84 61753 57 56 O
&-ﬁWJD €0 79 78 78 77 33 45 73 ~' 83 62
16 |81 B ‘64 78 78 g 79 72 B0 8y 79 77 78 17 5 73 71 9 67 $5 ‘_\
b !J . \\ h
\7\3@ 70 |78 77@ b7 79 B9 ?Q@Ba ‘a0 76 78 77 7P 76 74 73 713}o 68 68
\ - \ N
{ \ 2 70 68 65
T/ Tfe 14 79 78 g0 BO 79 80 73 73 78 76175 75 7
— / -\\
7072 L\gﬁ 74 757? 76 78 76 @ 7g 79 77 s
1. . 76 “
- A \
sﬁ s (63 ﬁ 75 )80 80 s 76 77 Ta(m 8 76 7 65 &3 ®a B1
ol / : N
. N
g7 BB 8{7\3-/'5“3\73 87 73 74 /a (62 78 73 772 )73 79 79 78 9\~74 7 36 75 73 72 7} B9 sﬁx&
A\ g i el .
. ] “\\ 3 .
61 B3 B4 g5 69 8645 63770 79’77 8 79 72 24 73 74 76 .77 7B 751—75,‘75 73 73 7¢4 70 58 67 5 |
T i {- ’/,.
i - 5
65 °61 59.g5 - 59, 68/60 69 65 iTL 7277 79,67 75 71 73 )ECQ,/’;NQJ-IS' 75073 7 14 74 73 ?1\70 68 67 6
- \ . A e X .
i . R ) \
. - -~ N
a4-561 57i69 55 B3] 5% g3 Fig. 3-28 Sounding Plot of Point f 73/76 74 75 74 T1\IG 63 67
51 : \ N
. 101-35-00¢ ™~ 101-36-00F v
23.54 53 52.68 %7 64 |.5%.66 G4 B3 6 65 70 69°7e- 6% 72 75 74 72 {75, 72 ¥2 75 76 74 72170 ¢
s ~. B b
\\_ - N N ~ —7T1--
\ ~ |
;5 50 54 {23) 51 S4N61 Of B4 62 60 53 B4 57,65 63 58 6% 62 &7 jo 75 |66 72 7% 71 73 @ 71 JeB
) Y ~ . o



45 43 ar 42 GL@; 42 4> 33 41 42 44 &y 42 42 45 4) 41 43 43 42 2z 41 4r 33 43 43 42 45 @3 43 .
41
3%
'7 47 47 47 45 43 47 43 3R X o4 41 43 .:'3—4%‘43 42 a3 33 3% 42 35 42 200 a4 M~|-ec 2%
EE]
a1 . X
45 45 45 23 43 42 42 4y 22 42 43 24 25 41 44 41 43 42 42 43 4} 41 42 a2 43 23 43 22 a3 4
43 4z S
42 25 43 45 45 42 24 2q a4 44 &2 43 43 44 43 43 43 41 42 43 &3 44 24 42 44 44 ez
4%
45
5 4z 43 47 &7 47 47 B a7 a2 A4 45 45 48 46 45 4D 45 4 45 £56 45 25 45 45 43 %ay 45 48 45 4¢3 43
48 45 S65
42 43 £8 23 48 a4 28 47 47 43 43 45 49 s a7 47 48 4 ’® 25 47 47 a7 45 26 45 43 45 47 47 48 43 47
: a3 SM 45
24 S S
43 53 43 43 47 47 47 . £5 45 45 46 46 L7 43 48 43 45,,49 43 43 43 4D 43 48 47 25 456 48 47 47 47 43 4
1 . 26
45 48 : 46
Y45 43 43 40 43 43 43 48 a7 47 47 45 46 47 47 4B 49 43 5050 S0 50 53 S0 &3 47 47 47 43 43 13 43
47 a9 a7
/‘“"*--“‘--\
50 50 49 ad 43 43 ¢B 4747 47 a7 46 45 47 48 49 49 S0 50 50°BINges5z 52 St 5 Mg a7 47 43 43 43 43
43 ‘ SM - 42
: A\
51\ 50 50 47 49 20 S0 e 45 43 43 20 28 46 47 48 43 g5 80,51 51 52 52 52 53 531 43 47 47 47 47 43
A, 23
43 51 S1\50 43 49 43 43 45 43 49 49 gp w0 OO _‘:"1_0_‘-:-_13__'__50'___:55; 51 51 3 S1-£8 47 4 a7 A7 27
. /\ ¥reck No. m 43 ‘
t r 51 =
- B) 60 50 49 43 43 48 a@1 s2-f Charted Position (PA] 3 49 a3 23 43_+ a7
sa . 50
52 54 S0 48 43 S0 48 47 48 w50 @aa 43 50 43 ﬁSi\fsa 50 43 50 SD 50 50 29 43 28
49 50
"43 503 52 S4i43 BO\53 S2 50 53 B4NE3 S0 50 49 456 47 49 43 50 [B81 51 S2 €2 52 BI\S3 50 BO 50 53 49 45
43
\ )
F¥35 54 53 53\50 43 50 43 43 45 25 47 47 45 45 47 43 243 50 43 50| 52 53
= A § .5 23
Q43 B) <3 86 51\59 4B 2B B0 43 49 25 47 43 49 49 45 49 43 26 49 49 S5 51 52 55 53 51 51 53 54 52 52
N .3
a3
44 27 45 47 43 &9 45 49 243 50 45 43 a5 50 S0 3 53 52 51 52 53 52 ©
45 a7
47 .43 45 47 45@43 45 a 45 43 48 49 BQ KD 53 54 52 E? 53
45 .
a7 49@ 45 45 EQ 44 46 44 44 47 B 49 47 &2 29 25 56 57 54 B4 &0
43 48 43 47 25 43 47 23 47 <49 42 45 45 43 44 45 45 47 43 49 a7 43 29 25 <8 4B 47 45 43 45 43 50 47 48
4753 43 46
43 ea 42 5y 29 47 45
- 43 45 44 44 47 45 <3 a7 45 45 45 26 47 47 25 48 243 47 <43 43 48 43 43(5! 5% 48 S0 48
- 48 43 '
8 47 _ 43 43
{,
14 44 45 45 44 4% 48 43 €43 a5 48 45 &7 43 —|~4-6 47 (’5\ &5 48 45 43 49 43 439 .50 50 80 47 n-ei—so 45
i 47 Wk 54
=]
: Surveyed Positlion .
47 w25 48 45 <25 44 47 45 46 48 4% 48 43 S0 485 47 47 . ' . 43 a9 ala} o 52 50 45 ¢
| & ¥CS-84 : 1°58°06°N
e a7
. ’ s 43 .
43 25 26 45 45 47 47 23 4B 48 <9 48 43 49 102° 12703 549 47 47 43 45 50 52 Y47 50
49
45 e
47 45 47 45 47 45 43 23 45 43 48 48 49 43 500 43 47 47 &3 47 45 47 47 47 43 52450 f53
43 :
a7
. ‘ .
1 45 Ay a3 47 47 44 43 47 43 43 42 43 29 50 <3 43 _8 48 4748 46 <Bapg 48 46 46 47 47 43 48 50
43 -
o e 0w Scale : 1/20, 000
a0 an 48 4q 43 4G 43 43 47 25 4R 49\ 51
Fig. 3-29 Sounding Plot of Point m 4
49 51 5% 50 43 42 50 48
50
49
9 —72— W 49 8 47 .43 43 45 45 47 4B 49 5(
48 24 o 50 49
27 2



o
w
o
o
s
b
[
o
s
5]
LI¥]
n
[
fu

45 45 a% ez 5J50 B B1 92 52 Bz B2 631 B3 £2 By 49 43 £8 48 43 47 44 48 48 26 47391
48 45 50

— 25 47 45 43 ap <4 46 a4
3 43 a4 45 A5 43 27 sl nG A5 S_M 43 47 45 43 41 42 23 43 43 22 ap a¥-d 51(
- 43 42 q¢ add @ oA .
443 43 de 43 44 A4 44 a2 45 45 45 45 45 44 25 43 45 42 42 41 44 43 a3 S43 43 21 47 &7 &3 SN5Y 51 €2
1 : M3 43 a4z 4«5‘1 a3 a5 s o 48

: a7
&5 - -
43 47 4z 43£ 47 44 a4 45 4% 44 45 44 4% 42 44 42 a4 45 414 41 a3 45 465 £7 45 45 28 43 45

U S
r 45 45 43

—_— 47 47
44 <9 43 47 43 47 a5 49 45 43 ¢g 43 43
¥reck No. 7

2, 'ca
24 43 44 &6 Cha”ed Position (PA) 5 42 42 43 44 45 43 50——{-— 50 49 43 43

<3 &BC

! 43 43 a0 245 a7 43 25 43 &

47 47 23 45

a6 25 45 s 47 45 43 50 -

23 28 48 49

£5 45 43 24 47 43 43 43 a3 43 S0 |51 N\47 456 45 47 47 45 47 43 5o @ S0 43 45 45 47 a7 43 4B 47 43 SH

= - - ’/

a5 43 45. 28 47 43 45 43 47 43 483 S0\5! S0 47 4544 45 an 43@ 50 90 G0 50 4% 47 43 483 47 47 49 45/ 52
' ' 50

B A1 45 45 43 45 47 48 23 49 45 45 43 49 49 50 (BN 50 47 44 44 45 24 47(51 51)49 57 49 43 45 47 ¢ 45 45 a7\s&2

44 47 48 22 45 43 43 43 43 HPL 52 49 4% 44 45 45 25 43 50 43 50 |49 47 45 45 A5
43 44 43 45 44 47 47 4B 4B 43 46 47 43 23 494 51 50 43 45 45 44 48 47 48 48 50| 23 47 45 46 45 26 25 47
- Yreck No. 8
-3 42 a4 43 A5 47 47 43 45 45 45 47 243 43 46 49\52 52\ 40 45 4n 48 45 47 &5 45 45
Charted Position (Rep)

L @ 41 a2 &3 45 Az 44 23 d4 45 45 &5 47 48 4B 45 43 43 B0 43 4B 43 48 4B 43 49 43 49 43 43 49 40 47 47
R - &9

T &1 42 23 41 43 42 45 43 25 4D 45 26 47 43 43 43 47 a5 25 45 @B 49 48 483 43 48 £3 43 43 49 47 47 44
47

42 4y 41 2 £2 43 44 44 41 A4 44 4D 44 4T 46 47 4B 483 28 47 47 47 47 45 46 47 43 48 47 47 45 45 47 44

13 40 42 A2 43 40 43 43 £0 43 43 44 44 43 a4 45 47 <7 47 43 4B 4B 49 48 43 43 . 43 I8 47 45 44 45 45 45 44 &5

T TR S I b_‘i—ze 43 44 40 42 43 43 A4 22 43 44 43 23 45 4B 4t 45 —.|-349 43 43 43 43 47 47 44 43 44 44 44
41 AL 21 a1 22 A3 43 41 42 42 43 41 47 47 48 48 23 23

2 42 41 £} 42 41 33 41 41 4@ 43 42 42 43 44 A4 42 45 25 46 47 47 48 43 49 43 43 A3 43 47 43 44 43 44

46 45 47 47
182 42 42 33 40 At 4y 42 a2 42 42 22 4} &2 44 4% A5 45 25 245 46 45 47 47 48 43 43 43 48 50 4B 45 44 43 44 4
3 42 41 s &0 41 41 4% 42 41 20 20 a1 4f 42 43 %% 45 435 45 45 48 45 46 47 43 49 23 43 A9 45 44 43 42 <
44 43 21 a1 &3 41 4D 33 ap 4D 41 41 42 43 43 46 42 a5 45

43 46 45 46 456 47 47 48 43 4q 47 45 g5 42 43
25
43 43 42 A1 41 41 AD 40 4D 4D Ay Ay 42 22 42 43 44 44 <6 47

26 45 43 47 47 &7 a3 46 45 44 43
45 28 A
5 44 44 43 41 41 49 4 41 &1 41 a2 45 45 45
45 5 a5
cf_gﬁ 44 43 42 4t 4 41 41 22 41 42 42 42 42 42 a3 44 a3 3 44 45 2B 48 45 47 44 af 24 .
£ 4 43 45 -
t"“’ . 43 WK{AD) 46 4B
: A4
7 49 45 43 41 42 42 43 a2 41 4 43 43 43 23 43 44 24 14 44

17 47 <g A7 47 &

i Sucveyed Positlon
3 43 S0 43 47 20 43 43 43 43 42 42 41 41 42 42 43 43 44 45 45 ¥GS-84 : 1'54719°N
' 102° 15" 18°E

/SD 43 50 43 40 a3 24 43 44 43 42 43 43 40 41 4y A2 4y 42 43 43 44 43 4D 4D 44 45 0 46 46
~

46 a7 4B 43 28 43 &

46 47 &7 .. 47 48
5 Scale : 1/20, 060

& Soése 5143 45 45 44 44 43 43 42 41 43 43 40 4% 42 A2 43 44 44 44 44 25 25 47 45 45 46 g5 25 46 45 4
A »

Fig. 3-30  Sounding Plot of Sub-Area D

45 44 45 47 45 45 45 45 45 4D 44 44 44 45 44 43 53 42 4D A1 Ay

n

42 43 43 44 43 43 43 48 25 45 5 46 47 45 47

-7 3 2

745 45 45 Luas 47 45 45 45 45 45 44 44 355 . 4:—‘-&!' 42 42 43 42 44 45 4B 45 46 45 45 46



33
34
13
14 3
34
34
34 24
34 35
34 2 34 -
as 35 24 ¥
33 35 s : o3 32

P s, 1: 20000

)
KX] 32

[P

33 35 s : ’.t b 32
.,/ Point Db
s » 4 a4

— R S
: 1% S -
36 -

24 ! a3
3 . B 27 :
25n 24 4 33 i34
‘2“?‘3 2\55 245 24 04 25 7 *s » P 3 .
24, % o4 P .. 5T _ .2y 303 33 33 . 34 34
¥ 24, gy ® 2a - 27, 3 ¥ -
o4, I; 245 24, ? 24, T2, ) o —— e e e 35 - Z
4
245 25, ¢ 22 5 g ' WFOCk No. b \ 34
¢ I3 o 33 34
\ N ‘aa, Charted Position (PAI 0, 3 a3
22,7~ . 24, \ 33
24, - 30, . N\ 32
22, - 3 as
22 85 39 N 32 34
s 1 - 24, i EB, 305 32 g
22, :?‘2-\\( 27, é 33
: . / %21, N ‘—1« : kgl 33
23~ f‘ze‘g,l 8 25, . R 993 “ 33
L 24&‘ _ely B 1 - 46 OON
P 21, : 21
- 24 3 25 o
ay 27, T2 i, ” : > 27,
e, . 20, ) - . &5 ) .2.,| o
27, L . 25, i 27, "0
27‘.‘ ST~ = 3 - - T 3 . 29 25.3 . 27‘ 23,
s 2y, : * 28, T s, 27,
35 29, ’
33 35 34 2
a3 35 34
35 34
33 34 -
; 35
" a5 3 33
DTN 33
B L
o~ 0 34
- Exogy ~. 35
a7 3 =
# 37
L B
36
T 35 36
3 36
3w 7 36
EE Y
38 3
23 37 . .
38 Soundmg Plot of Point b
38 37 oy 36 35 u -
ol /o C3B e L T o e e e 4_-___--___
* » 3 35 * : x4
35 36 - 3 s
35 — — -
] 26 36 35, ? 4 - 34 24 35
36 ' - 35\ % 44
5 '36( 35

37 T as 36 Az s



L]
19, 19, 19,(1a. 19~ 01N t C , 20

\
: 16, 18, 187 :94‘595 19, 20;
T
Lo 1@.,\,\19_,
= ™~

ST .
~. \
29 24, 2423, TN 22, 224

24, 24, 2A1n23, 335,22 2

~ 2\3\\\2\I

24, 2823, 23522, 28

-5\'16, 15,%1 A7 19, 19, (20420

. e T~
i T T e
NI7.NE; 16,6, 15, 15.\15}5_- 173818

. »

b

,'Q\é§

Wreck Bo. ¢
Charted Position {PD)

a0 41 41 47™N\3% 38 37

3g 38 39 38 37
6 a7 37 38 38 37 37

37 36 8 33 38 37 37 7 37 36

NN
22/ 22, 22

, 2223, 2
.22~ 23

Y -

39 36 37 38 38 37 38 37 37 37 37 3% 38

"i’
"3 37

9 40 39 38 37 33 3z 37 36 37 36 35 385 3B IE\IF 35 35 3¢ 33 3 31 30
i

P

™
36 % 35 35 34 34 33 33\33\30

~5\36 | 37 37 37 38 139 33 35 35 3% 36 7 <8, eA
e 35 39 38 37 36 38\35 3 35 35 34 33 33 3230, ;\ 5, '\<,.25, 25; 26, €3
32035 35 3z 34 N\I® I 38 33 38 37 37 I 36 35'- 3 35 3 ™~ & aisf', ' X
% ° 37 g 38 37 37 35 36 3 4‘? s 35 34 34 33 2 . 27, 26,¢5,24; 24; 2
v c -
N -
36 3] & a8 35 38 37 37 3¢ 35 35 35 35 34 34 34 33 22 - B

3!\3? a3 34 e 3 35 37 37 3 i f \2\ a4

’ 103-05-00E 127926, 26, 2%
30. 31 32 33 32 33 33 34 35_.35 37 . . - J4 3 9-20, 26; 26; 25N

X \ - Fig, 3-32 Sounding Plot of Point ¢ e O _
356

N - ~ ~
;\_0‘? 31 3422 32 33 35 35 36y oo w3 ar 2o a0 2w l —-7 5n__ N <1 34 324 134 33 32 :ﬁ\‘?ﬂ: 26. :

= ~. 34 ’ ™, ; 95 LA

g “ N ~

AN



L

/ -
o o3e gy O a3 f22, 0 @2 3 3D, 3.3 3030 33',.3' 33033 3y 30, 32 32, I as W

32 el 32
32 33 /AN
N e~
3% 34 31 35 32 34 33 34 33 30 33 32 26 !33,_ 32 a3 1 32 34 32 320 3y 30 f23. 23 3
34 - 3z L—-L/
33 33 32 31 33 35 32 31 32 34 35 31 32 1 32 3% 2% 34 3¢ 33 33 32 33 3y Ak
3z weE
a2 33 32 30,
ER )
az 33 324 32 33 3 31 32 31 33 33 34 33 Y31 31 32 34 3a 32 33 31 33 33
35 »

- .
33 34 31 33 32 31 32 353 33 32 33 32 31 33 32°F%) 3 32 33 a2 3p 33 33
kX .

32 33 33 32 X T > S £ 2 32 31 - 23 29\ 30; 32 3z
3, a4 32 32 31 33TEATECT 4y 32

W
L
Y
Lad

wr
(ad
Y]
w
-
[
L)

32 33 33 34 34 34 3 34 a+-32 30: 3y 33 324 33 3z 30, (‘\31 iz 32 ¥

31 : i

et 43 3t 32 ¥ 3 [ o2 e\ 31

vy 33 30, 0.4y 30, 3y 32 31 M a2 33 32 az 3131 32 33 31 39, 30. 30.) &9, 30, 32
3z

33 30-

[

, Surveyed Position
31 31 3 35 33 24 33 3 32 33 34 32 33__‘4 33 393 23 31 33 305\29;387 ¥CS-34 : 1°16°55°N

‘ 34 P
34 33 32 32 32 3z 31 33 34 33 I 34 Noaz Toaa a3 3. 33 30, kea;. 23 30430, 39

. 2. T 103' 21" 02°E
J.033 33 32 31 39, 30 33 32 32 32 32 ap a2 30, 3t 34 33 33 T TR S :
51 ‘
= ) \\-—-*‘\ M
4 313 51 3 31 32 34 3% 33 3 31 2 at 30,30 30)ez. &7 972
- -
— - o
31 32 - 31 33 3¢ 32 3¢ 30 30, K_ Nreck No. hi2) 5 30, 23, 23 28, _
3 32 Charted Posltion (PA) | . 28,
35 34 a4 32 ¥, 30 33 s 30:377@ 3330 a3z, @3 28.°2 28.2m, 5y 28,
34 37, o7
3ug. 34 : ) . :
32 -5 3 35 35 . 30-3 32 [ 29030, 30, 3p 32 30, 33\29,30, 30-‘*;?.:‘; 32 % 33 22 33 33 31} 29, ?9;@28;2’71
an /—‘\ 32 20 ) 28:
it P ~ p : 31 _——
2 31 34 29 28 & 293 30: a2 29 30, 3. a- 30, 30 @_(33__ 3%295 30128,
o327 & 7| Sutveyed Positlon far (PN 2 e £33 a3 w0, g3 30 A2 0423 (0
¥GS-84 1 LTISTSITN|N N ™ :
3735 32 35 35 36 3G9y 28330, 30 34 23] 39729 3z 30, 30, a2 33—1—31 az\ 25 29, &
103° 19" 48°E a0, - 4 -
R§3a 2 : e 2B . ) 5 9 : 2 30, 30, 350 <0
3 35 34 33 34 33 26'.\9 32 [ 291 327 34 31 0. {29430 30: 30- 30, 33 33 3. W, gp 30 39 32} 28
€S e / / B a0 30, ™,
35 34129: 29,30, 3. 29, 20, 2*3, 43 29- 235-303129.. 30. 92 2\3;/', 3of€§g 30, 29:_1 30.° /‘53_\‘\31\)‘ A3, 28, 34 128)\30,
29, . - y ! : : 2o 1 2839;
\j Nreck No. h{l) 39,
% 31 33 33 32.2% ai|Charted Positlon (PA} P- 31 a3 30:30. 5y 30. 30,23, 2p. 28 30. 20, 28\30.
. / Ry
) 3?3/ ~—~_ . .-"'/
35 34(28,  °8\30. |29 30; 29,29, 23, 29, 29. 23, 23,29. P9, é’o?gg:_;/'g, 29, 29,29 39,28, 27 22, 28, 26,30

C
30.
0s 37 33;123; 29- 30. 29, 30, 29,28; 29;29, 27. 28, 23, 29.  23; 29; 29430,29 /35 307\2%,

28330, 30; 39; 4,

29, 23,

37 34 38 32 35 35 35 33 31 30¢- 30, 30530_3():_ 30, 30, 33, 30, 2 33 32 32 30. 30,

35 : — 5
3 53 B W 30, a3 32 33 a2 32 30 3031 4 30; 3g 30, 30, gy 20, 39, 39, 29,/ 30,33, '
At L ‘ Scale : 1/20, 000 31
33 35 38 34 32 97 39: 3y 32 32> A2 ay 3, ,F9, 23\ 30:\:29, 30, 3. 3¢ 31 31 30;@3, 30,30, 4, 30, 35
9. : Fig. 3-33 Sounding .Plot of Point h

3% 35 _35 37 36 33 33 35 36 34 34 _l_30, l\eg_. 29,28,(30, 30128, 29, 23, v, v, {3, 30, 3,_}.,_ 1,{29.130,
. 29, M

3B 35 15 35 =+ 38 3s 38 35 37 35 a5 30, %c— 36 41 35 43 39 35 32N\99; ?‘];v% az. 32@?9:
.16

3 33 37 38 37 35 33 35 33 37 40 20 337 35 37 3/ 32 3 35 43 40 42 33 32 33 33 37 38 37 35
3




re

37 33 39 24 37 3z 3/ 38 36 IB 4L 3T e 38 2 2% 41 43 49 &1
3 33 42 A
30038 33 039 48 3% 36 33 33 40 3% 34 39 w2 33 38 37 3 3833 37 33 42 43 33
b
58 42
3336 32 35 35 33 44 g 33 39 ag 37 37 33 32 34 33 32 37 41 ¥ 33 33 41 4 41
23
3%
42 33 35 3@ 37 36 41 - 3@ 33 33 41 33 37 33 33 33 32 37 33 40 38 42 40
243 42 42 33  ag 40 44 42 a3 3 an  4f 33 A 35 a3 33 322 33 35
43 g2 44 33 4D 38 3T 33 3% 37 3D 41 4 34 ¥ 42 42 37 33 37 33 39 3 33 &0 33 43 41 ap 37 33 3y 4D
313 42 a4 43 4D 41 33 &£y 45 42 41 33 43 41 20 37 38 37 35 33 33 36 33 1
) 33
41 43 44 25 44 &5 43§55 43 <5 41 22 35 37 41 33 43 &3 3732 35 33 33 33 a7 37 35 32 A3 38 0 33 39
. ’ )
a3 45 23 25 S(F4-—45 44 42 43 21 39 33 42 3
5 23 2 3 22 a2 4 5 a3 o 37 34 3 P
23 24 ey 47 45 25 4B ‘ICCk NO. 9 42 33 4D a0 22 2 2@ 3D 44 O 39 40 43 23 38 33 3 4D
43 4h £5 43 43 4% 4 a1 a3 36 41
Charted Position
43 435 43 43 43 41 47 37 41 42 35 20 <44 42 41 43 24 42 43 43 40 41 40 33 33 38 3B 49
43 25 44 42 41 2D 38 41 <2 43 +£3 41 23 43 33 38 41 38 34
45 a3 45 43 42 33 38 4) 42 43 4y 37 M 32 37 32 41 40 41 42 44 43 42 43 24 41 42 20 38 39 38 38 33 1o
: 41 a2 43 a3 40
a2 40 4% 41 42 4, 38 33 0
36 42 43 40 41
50 43 o5 43 47 43 A2 A2 23 43 44 &2 45 43 44 43 A1 37 42 a1 £2 41 42 43 43 44 a4y ay 42 &3 a3z 22 0 ai
23 ap 24 £3 42 41 0 41 41 &
48 A7 ¢éo 45 23 42 42 43 44 43 £2 24 45 42 43 42 At 42 42 4% 33 39 40 &0 4h 44 45 43 33 41 40 39 28 41
21 a2 41 41 a1 33 38 37 37 3
. A1
&5 45 45 44 45 40 4 42 44 43 42 43 &3 $5 22 4¢ 44 42 40 33 32 37 35 40 33 35 33 41 43 3B 41 35 0
R 33 33 a4p 4;1 4141 43 33 38
. 42 -
48 45 47 45 46 45 41 38 36 37 44 43 40 4D 44 44 43 43 &3 42 43 39 38 39 3@ 39 4l a2 “(35}‘?;9 | 35
18 35 41 37 39 37 40 BQWE':I 32 20 36
El 5] -
20
47 41 &7 25 47 45 40 3 35 43 21 20 41 41 43 a1 &4 EE] 41 41 20 ) 39
-3 cS5h R Surveyed Position i, 39
i 44 49 44 A7 45 40 39 35 41 42 41 42 &2 43
1 1 . [] ’ L)
. . ¥CS-84 : 1'11°06°N
47 43 42 45 44 25 47 44 35 35 33 39 43 43 49 &) 43 24 42 41 40 41 40 3g 40 39
) r L]
47 33 37 35 36 42 A1 4n 33 42 40 103'27°23°E |,
17 s a7 48 ] B0 43 43 3g 25 35 40 42 2 21 22 4%t a3 a3 sz €2 41 £1 20 5 3@ 40 33 38 3T 39
{
Wreck No. 10 38 .
a5 45 45 45 246 i 43 44 42 4t az 4 41 43 43 4 42 22 4y 44 29 37 33 37 33 33
= Charted Position 3 37
. 24 41
aa . . 24 43 43
43 42 48 44 42 43 s 47 51 S0 25 46 AR 43 42 40 4f Q4 43 : 3 a3 4 41 39 4y 39 41 41
EX) . . - :
. ) 35
oAb A3 41 AQ 42 24 26 46 48 43 29 A0 A8 47 45 44 41 43 43 44 a4 A2 43 43 22 A1 4¢ 42 33 20 35 38 36
= . 38
41 )
48 &) a4 44 45 44 44 &5 &5 47 4D }'E:g‘ 43 28 23 45 <5 a4 44 5 25 &5 4e 43 41 22 s0 g0 4t 4073 38 37 39
45 - 41
349 &3 44 43 45 .p 26 47 47 48 49 48 50 49 49 43 49 245 A8 45 ¢3 47 246 45 45 &4 44 44 A4 44 A4 43 42 a2
43 )
50
45 25 a4 13 45 A7 43 43 S0 50 49 4B 28 49 a7 47 A7 47 43 43 43 49 49 45 45 45 45 45 44 48 44 44
50 45
= L. 49 TN
41 44 e 43 43 42 25 43 46 4% BO 6’ S1° 50 aF a7 47 48 45 46 46 47 47 47 42 43 42 44 44 a4 44 44 3
51} 23
50
42 44 26 a4 46 44 42 45 49—!—43 29 a8 50 gp 43 47 27 44 43 42 42 22 47 43 43 4—%—- 43 43 42 42 42 42 42
50 a3
42 42 4 22 44 24 &% 43 &5 46 47 £9 50 <3 50 60 48 42 22 41 41 42 42 43 44 44 43 43 44 a3 " ag 44 42 g4
49
5 Scate : 1/20, 000 ’
24 243 33 42 40 4f 41 42 41 a3 26 45 44 A4 48 4T 25 43 41 44 A) 41 42 44 43 A4 44 43 43 44 43 44 44 42 44
Fig. 3-34 Sounding Plot of Sub-Area £ 14 43 43 43 43 43 43 43 43
45 45 ae 24 43 42 40 41 A9 41 42 Ay 43 45 42 25 a2 e 0 41 41 42 a4 23 44 43 43 13 43 43 43 a3
‘ 40
2 e 41
22 - 44
44 a4 44 44 42 43 a2 42 4% £0 A2 4% .y as 45 77 5 44 Mdn_ 45 43 43 a4 a4 44 45 a4
_ 4> 44
)
> . az 42 42 a0 = -~ -
2 43 44 44 43 42 42 4y 41 33 49 4 41 42 << 42 £ 44 47 44 45 26 4B £B 44 25 45 25 45 45



ed,fos

Survey

&
')
= =
- -
ol
— N
- -
— LD
— T
-
L
—

(PA)

Charted Position

sition (PA)

Po

Charled

N -

- P
pn,u num..,m Ny
S -SCH
@ b_nv ¢S]
R
& MJ '
> %
[/
L3 <
e -
L&
& o, G
RS
& L4 s <
\nv & ..Dnl
n,....v .
& £
= * - '
ow %
ﬁvnv "
. o <k
R ¢
= 5 %
- T
o Mr .
O e . e ¢
T ®i s
re] o 1 ad
= e &
- bnv - <
==
R
= % A
St <
L ....vL. ﬁ .,m.
3w,
— F\v. .nl- bﬁw M
e e L 5
N Wo ey
= 5
o= L
z . A
u,..,,._, nm Auvn
¢ ﬂ.ﬂw
L
s ,om.
s % &
o mvx
6 Avm
— = .
™
%DVQ ”Nh
G




- T T & PR 1, e Wy 16, 17, 14 9z, 14

] g
7] 13
/9" _ 17, 16y 13, ‘el
1,%0,%9, 19, 13, 13; 18, 17, 17, 17, 17516, 16,
20,

5, ' 19, 19, 19; 3% 195@19, 5, %, 32)25; 28, “‘3. @ 23
19 1ag  ie, 18, 19,18, 20, 19 21, 22, PR o327 26222 24, 232«0 29, \\ 7o 25, PAy 28, 2a
19, “‘3.5 18, 18, 13, 18, 19, PO, 20, 21 204 1, 214'3; 274 23; 224 24,23, 275 23, 25, 28, 245 26, 28, 21g 29, ¢

SESh_— . > 2. 26, 264 20y 205 27,28, 28529

Surveyed Position

19, 10 16, 18,16, 1%, 19,19, 19,18, 18; 18, 18

& 25, 25, 27, 27,
1 4 r
G J WGS5-84 @ 1°05°47°N e
’ - s ‘' . e N
21, 21,20, mahsj 18, 168, 18, 18, 15, 15, 18, 18,175 18, (8,13 P14, 103" 41'54°F a3 33 24
22, 19, 19, 18, 19, 17522, 22,23, 25 25,23 2% \3y 33 35
, D4, B2322y 22, 21,20, 20,7 13, 1By 18, 18, 1% 0?‘1\99,3219, 18§07 225 255 243 2Bg 29,55 29 )30y 3y M EC- L
23, e~ P
21 ;
23 522 N _ - w37 4
25, 23, 24 3 1 0 ﬁ 2 E3, 5, 26 @29 32 34 32 3 3 3]
29y 23, 23, 22, 224 %% 2 21g 20, 20, \!3}11?3’ @ 20 23, 23, 9 3 1 s a3 [(
22, 20,216 81, 28, €% 27, 28327, 2%, 2% 30, 34 : /
LY T EE| = x
2, o, 22,24, 22, 23,2324, 23; 24y 25,2% 20,®255 27,25, 26529 03-5,\\2' 34 35 33 41 24 47 4= ks
21
* 275 22, 33, 31\ 28 24,25, 29, 131 33 L 36 1
20 el ‘ ‘_
2 5 ; = 3 3 7 i -
20, * 21, 23, 22, 22,24, 5,23 24 29 96,285 %) T35 Parg1 303 33 @ ¥reck No. 14 42 41 48/56
#0% ' 2 23 252 430‘;, 33 3| charted Posilion (PA}] 0 /77 83 ¢
3, 24, 24, 23‘,.1;_*_22, 24, 24426, U5 25, 24y 06, 27, 26, 26734 77 35+ f63 58 65 €6
24, 28 /34 a9 43‘5 35 4y 42 54 53 B2 €8 3
- L
L 25, 25, 26,25, 29,24, 25, 292527, 27 2% 3% 35 35 35 40 39 .5 7 35 41 4353 €0 63 57 g fac
27, 27y P74 78, 29, 35 e _
7 .
{i 24, 28, 27,26, 25,27, 28; 27y %220y 32@33 35 38 32 41 46 49 (2 55 @ 61 53 Tas 43 a0 s
] 27, - 48
23, 28,
25 o, TP D0 2T 27527, 30, SN 5 36 34 22 45 a7 43f st 51 53 56,43 40 3 33 B
S ]
51 24,54, . s T 33 3 o @
! 25,56, 78, . N7 29 "3 ‘ 3% 33305 35 24 33 40 45 47 5043 47 3g 4138 37 33 ¥9)38 40 35
3 a 3 P 6‘/ 1 a2 g N
?7s - ' 35 33 39 37 35
7 42 0. fa .
252 265 28, 04 21 23%3; 33 32 - 32 3 3 ¥ 3 31 37 21 47 47 a7 a7 33 33 37. 3% 33 ¥ 1 5 32 7
T ) . 33
@9 3 35 %8 @%Jas 33
k] -
31 T2 3103t 31 33 32 33 33 35 37 36 38 41 49 a4 26 49 50 4B ad 41 34 3 0 38 3 34 35 33 31 32
32 3, 32 33 . .
33 34 34 32 33 33 34 35 37 33 41 43 .43 46 45 I5 33 3% 31 % 3s 2@3 33 35 34 32 3y a4

— ————

— 3 3 4y o 3w - M // -
z g 27, 27
3y 26, 265 26, 279275 23,27 25 By 33 34 35 35 35 34 33 33 3¢ 33 33 6\3}{0 Ha K 32 31 30gk8; €75 e
27, \3

0, P3, 29, 265 28 28, &

78

27, o
t f=3
Ty 27,23, 29, 29,29, 7305 4; 31 31 3 305 31 31 3 9, 29, 285 28, 28; 8,28, 2/,
27, ‘

o 04
3, ép‘g 4 32 3N 3&}—2! g 305 31 33 31 305 % 28y 28y 29,29, 89,27, 24 E*_??B 25522, 233 75 ‘?6: 28, @5;26, 27,26, 2
“E - 28, 23
- 30, . _ 25, 27, 27, 3 2325, 27, &
iz - 31 295 31 31 32 31 3% 41 30, 30, 30,28, 28,28, 26, 28,27, 29, 2, 29, 26, 2325, 24, 26, 285 28, 29,27 25,
3 e 28, 275 %324, 25, 27,28, 0 25, 23, 23, 205 2%
- .
0, 30 303@9; 30, 30, Ry 26, 2823y 29,27y 23,26,  28a o7 To 2B, 27, 28, 299 29,27, 2% 255 22, 24 fiT) 24,
31 - 24y 24,25, 2423 22, 18, ?22.
o 30-’303 9, &8, Wy 3, 24,26, 26, 264 28,29, (3129, 29, 23, 26,28, 2ls 27526, @5, 3,24, 23,24, 24,23 2}; 25,
30 28 25 : :
© "\ e s Scale ; 1720, 000
EENCC R 2a, 27,26, 26, 206527, 27, @ 27, 275 25,28, 28, 25, 9,24, P 24 24, 23,25, 24 23,23, 20 ;
30 2 33 27, 23 23
- . g 22, “7s 22
oo J 2y 2 W 3 2% Fig. 3-36  Sounding Plot of Sub-Area F ' '
291 3p 30, A1 W0, 26y 25,275 cfg <y ©B3 €ry<d, o, €Dy €3, €3, £3g L oedg 224 22, 22; 22, 20, 24, 2

—7 8- 23, 24, 2, 24, a3,



¥GS-84 @ 1'07'48"N|3;
103'43'56°E]  «

- ¢
! J _ o

ﬂ? ‘?9 5

¥reck Nc;. 12 )
Charted Positlon {PA}| ™

Surveyed Yosition . }L ) )
wr - 7 > 5 E
¥GS-84 ¢ 1'06°4°N L % o ¢‘°-99 o P < .
“. 2 <3
103'44°31'E T O s ) < e
. ~ v 3, 2 0 ’
3% N Iz N 5‘..« <3 5 S 3 o @
3 ot 5 > ¢ 5 %
£ 3 o I (3
\.’0 & 3& 2, < <
L ~& 3 £ . 3‘5-
3: K 0 Y P w %
3o % S Yo % KN PR
’ ’ - Scale : 1/20,000
33 S o . . o ’.\-.. e‘g: o e)} 959
3 . . .
5, T 3, Fig. 3-37 Sounding Plot of Point e and Sub-Area G, .
- v -
I < 3 vy v 8 . ea e
3, 35, Fe &) s _ ) 80— & e.a) d ¢
. asn;,;e 5‘4 3 R 30 A ‘-)6"7
d 33 \?5 3) ~ “132 - ’] 2
s {2 3 Jp &
=) (=5 3 . e o o ?, 3530‘ . 5 A e‘?‘ °



I 51 52 52 53 83 54 b2 55 65 53 53 &7 57 57 58 59 go 61 63 654 65 63 63 62 €4 63 €2 62 g1 BO

43 23 56/51 51 B2 &2 53 51 54 55 55 53 57 55 54 55 S5 58 £ 61 &2 62 53 64 B4 B3 62 62 BY 60 53 58 B 57

u8 1__

40 40 40 33 a7 33 3@ 39 g
33 30 40 40 39 35 37 33 37 33 39 ag 38 37 37 38 38 39 37 35 33 40 41 39 45 33 40 39 39 38 39 40 4D L0 4 o & g 18
a7 .35%6“37 39 4 39 o
15 P 3 37 3wy P 40
3% 39 37 a6 37 4 40 40 49 3B 37 38 37 36 q57 3y 36 34 35 38 33 38 35 3/ N 40 39 4p 40 39 4% 42 4D 42 42 o
40 40 33 35 35 37 36 37 3y 3y 33 30 38 37 35 35 35 a6 37 35 37 40 4 a2 )
33 4 . 4
3 ag 20 403 3 3ege 335 3 W 7 35 I 35 36 39 40 39 40 40 4541 90 3% 20 4 4 43 4z 43 43 43 42 N
kB . 42
34 33 32 33 34 31 4 35 3 36 kY 30 36 33 33 38 39 40 d4f 42 4y 43 4y 40 43 43 44
. 44
37 35 35 35 23 3y 30 34 50 97 37 33 37 38 39 39 39 w3 3 A 41 w2 42 43 43 44 44 a4 a3 4 w2 49 40 42 ' S
1351 3 ' 33
%37 3835 4, 39 38 36 37 55 33 39 39 35 39 37 s A 33,‘;3? I 20 g0 M o4y a2 42 43 W 2 . >
e A0
40 38 36 34 37 39 37 33 44 41 40 .-;,',-40 39 40 4 40 41 41 43 43 43 -e-'-—43 442 40 4y 4 39 —-}-— —I—-
4 o [ Surveyed Position a e P @}
41 4% 40 238 4p . Sintgns a4
~84 43 42 4 43 A
3537 35 39 41 41 38 38 40 40 41 35 45 43 40 { NS84 FLT 10N 42 42 43 3 2B a4 a0 gy a2 .5 ?
1 ] ’ r ‘g
3 © 33 33 4 39 39 104°15°29°E 43 « 45
WA 33 38 40 38 3339 30 39 39 39 39 80 40 40 43 45 42 42 43 43 43 44 41 44 40 43 41 42 43 43 42 42 43 a2 AS 45
45
41
42 : 45 45 46
1414393 49 44 43 43 43 A3 43 43 42 a1 41 Al 42 A2 42 43 43 43 40 43 43 43 43 43 a8 43 a3 44 44 40 85 g5 PR
46
47
G 43 44 43 245
43 434 45 44 43 44 13 43 43 42 42 42 42 42 42 42 43 43 42 43 42 43 44 43 42 42 42 42 43 A3 43 24 42 46 48
45 a7
42 43 43 43 42 43 42 d2 42 43 43 44 44 44 e 49
43 44 44 4 L, 43 a3 44T 3 4y o4 43 43 43 43 43 a4 A4 44 24 43 43 49 42 42 43 43 43 44 44 4q 45 45
44 42 Co 43 a2 40 47 54
40 43 40 44
44 42 37 40 3B 44 43 a4y 41 41 42 41 435 42 42 43 43 42 41 42 43 42 43 43 43 44 44 44 45 45 46 45 47 s 54
3
1y 4y 4 54
53 5 55
45 43 43 a3 43 a2 41 441 4y 39 40 43 43 43 43 43 _ 41 42 42 42 42 22 43 42 45 45 45 43 46 47 a7 47 50 53
43 43 43 43 42 39 42 92 a5 43 40 42 42 43 42 a2 42 43 4p 42 56 cs 5
39 ] 54
S 56
44 44 43 43 43 43 £3 41 40 41 40 33 41 42 42 42 42 42 4> 43 42 43 44 46 46 47 48 47 4B 48 43 g/ 52 56 56
48 43 43 43 43 43 45 42 4y 20 M a2 42 42 42 42 23 435 43 43 45 . 55 55
MOf4 A3 43 43 43 43 43 43 44 a3 A4 44 44 43 43 43 43 45 4% 45 47 4B a8 48 49 49 50 43 56 57 55  «g
. / B s
:4"\?% 43 44 44 43 28 44 24 45 4 44 44 43 44 46 47 43 49 50 a9 49 43 5051 &4, 64 52 52 53 55 57 &a §7 56 s5 -
/) 55 55 58
1 45 45 45 45 45 24 25 4| Wreck No. 14 i 45 43 50-61 & 50 (51 51 5§ 51 52 52 B2 52 54 55 57 &7 & o7 59
57
48 45 45 44 45 Charted Poslition (PA} | 4357 51 51 £ 43 48 sN\s1 =1 81 51 53 55 60 53
59
45 44 45 45 A5 43 45 45 45 46 47 45 47 52 52 52 52\50 48 43 60f 61 51 S2 51 52 52 52 54 56 57 57 56 55 o1
&0 55 B2 g9
i 45 45 45 44 44 82 48 43 (51 0 50/ 51 52 53 53 52 51\ 49 49 5061 51 52 52 52 54 50/ 52 55 57 57 55 5a 60
65 63 60
65 &5 &1
3 4% 41 44 41 4 42 46 48 4 \59 54 54 54 54 53 52 52 51 51 52 52 53 53 53/60 fe2 56 59 53 55 57 S5 BO 63
50
o - 50,52 53 53 52 62 51 51 5y 52 52 53 531 52 54 53 fag [5s &5 65  ©f
2% 54 . —_—
44 43 33 40 A1 44 a4 4D B0 50/52 532 52 52 B1,4% 49 50) 51 52 53 54 55 55 52 [48f50 64 g 58 &0 53 =8B : 51 62 59 57 5 62 62 1
43 42 45 23\%3 g4 83 61 59 53 8% . 60 54 59 51 62 V-3 52 B2 635 5363 go B0 B0 &
B s / 60 54 60\43) &4 63 Kreck No. 65 4 631;?.& 62
1747 43 45 45 43 4 41 fe1 53 56 54 52 51 (=0 48 49/81 53 55 55 56 57 86 54 52 57 64 59 B8 53 g3 59 65 g2 ] 53 h' d Position (PA) L 58
B4 53 B3 €2 €2 &1 go 58 57 55 sa 57 57 sa 60 s2 §Charted Positio 5 & 58 59
57 58 53 53 &5 . 55 59 63 s5 Surveyed Position
o FJ
293 49 44 43 46 44 49 45 \ 54450 S0 5081 51 33 97 61 59 €0 6% 60 57 54 56 58 g2 -89 59 57 60 &g - - '15°
@ te 58 59 61 gy go 58 57 55 52 95 56 55 g0 g1 B4 66 56 66 €5 g4 63 62 62 o) ¥O5-84 1 1'15725°N 59 gq £
L] r ’
. 80 57 54 10418 19°E
Y8 a5 B0 49 47 47 44 28 43 4% 29 50 49 5 70 66 B2 §1 B3 60 58 55 &5 5 60 61 52 57 61 B 650 58
§ ? % 59 60 53 57 5450 48)51 53 €9 6% 5y g3 B4 &4 53 63 63 B3 B2 62 62 61 61 60 &0 59 60 53 5y 5 57
45 47 49 49 42 a7 46 47 49 48 ag Y
2 43 23 ag 48 47 43 48 49 42 4 a3 50f 51 5y \-55 55 55 5% 56 57 57 S5 53 S8 57 59 59 g B0 7 )
7 55 o154 56 gases 44 43/51 57 57 57 58 62 63 63 63 62 63 63 3 62 61 60 53 59 60 60 56 583 58 56 55 S6 55
59 58 sg 53 61
45 45 45 45 46 45 47 47 48 48 Bp sofs; W1 g 0)55 53 50 59 55 655 54 56 58 gy, 59 58 59 58 56 54 :
_If_f’ + % 55 salso 44(53 555?535:-'&0 81 60 6f 52 62 £z 62 61 61 53 55 59 53 5a-sf_ 57 5% 56 55 85 =
57 53 6§ 58 .
57 g7
43 44 44 45 45 46 47 45 48 , 52 52 51 54 52 55 54 &5 57 58 59 5% () 61 61 &0 gy &9 57
E] 1 5253 ] 5e° 50 S7 59 58 56 62 5N 46 60 S 56 5y 98 60 61 62 62 3 g3 64 €3 5, ¢c Se 57 87 58 57 56 56 56 55 5% 54 g5 55 gy o
50/51 52 B2 51 54 4 .
1245 45 46 47 48 43 49  g5' 62 B3 B3 53 sy s Scale 1/29. 000 57 59 g0 62 gy 63 ©3 63 6f 61 60 56 53 58 Flg. 3-38 SOLIl'ldlﬂg Plot of Sub-Area |



]

A

G T
g ¥

(2) Verification of the Existence of Wrecks

The charted wrecks identificd for detailed investigation and verification of
the oxistence were one wreck localed at  Sub-Area A (Wreck No.1), which is

f, e and Sub-Areas G, H (refer to Figures 3-39 to 3-42),

. charted with 15,6 m,of cleared depth by wire drag, and four wrecks at Points

The resutts of the verification for the existence of these five wrecks are
sumparised in Table 3-10,

The sidescan sonar and echo sounder records of the wrecks verified are shown
in the attached Appendix 8.

Table 3-10

Findings of Sunken Wrecks
(Verification of the Existence of Wrecks)

Information on Exiéting Confirmed Information N
Survey Charts {Surveyed Results)
Afea e (e ek - Remarks
Description Position Position Least
on Chart (KGS-84) Depth
Sub- Wreck 2'48'4Q'N 2" 48" 42'N 26.3 m | Coaster
Area A 5.6 m, 101'00'48°E | 10100 AT E
Wreck No.1l}. ' (11 m) 01.1972
Weeck 297 o4'N|  22712%| 16.1 m |Royal
Point 403 m 101°36"18°E| 101°36" 10°E Pacific
_ (54 m) |nmast ?
Wreck 1'08" 18" 1'08 11N 23.6 m | KYORYU MARU
Point e 2. m 10343 18" E] 103743 2T E (3421 G.T.)
(16 m) 16, 06, 1973
Sub- Wreck Fog 2| 1os 2N 39 m MV NAIS
Area G 3t m 10345 18°E{ 103"45°08'E 1975
(14 m)
Sub- Wreck 1117 12'N 1'11" 14°N B m TOSA MARU
Area H 37 m 103'50°06° B 103 50" 02°E ’ 1977
{11 m)

{Note] Values in bracket of ‘Least Depth’ column : Beights of Wreck
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Fig. 3-40
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The existences of five wrecks were verified near the charted positions., The
least, depth of the cleared wreck at Sub-Area A was 26.3 meters and that of
the wreck, Royal Pacific, at Point f was 16,1 meters to the charted depth 40
meters,

‘Sub-Area A_(Group Area 1)

In Sub-Area A, the wreck (Wreck No.1) charted with cleared depth by wire drag
of 15.6 meters was found to exist very clese to ils charted position with
least depth of 28.3 meters (sce Figure 3-43).

Point f (Group Arca 2)

One wreck ‘Royal Pacific’ exists at the border of the survey area with
confirged depth of 40 meters {see Figure 3-40). The existence of this wreck
was verified near the charted position with least depth of 16,1 meters (sce
Figure 3-44). Judging from the record of echo sounder, it is thought that the
top of wreck' s mast was caught as such a shallow depth,

Point, ¢ (Group Arca 5)

The charted wreck with depth of 21.5 meters at the rorthwest side border of
the survey area was found to be close to its charted position with least
depth of 23.85 meters (see Figurés 3-41 & 3-45). On the Sounding Plot and
Smooth Sheet, cxisting charted depth of 21.5 meters was adopted as least
depth at this point. - .

Sub-Arca G {Group Arca 5)

The charted wreck with depth of 34 meters in Sub-Area G was [ound to be close
to its charted position with least depth of 39 meters (see Figures 3-41 & 3-
45). On the Sounding Plot and Smooth Sheei, existing charted depth of 34
meters was adopted as least depth at this point.

Sub-Area H (Group Area 5)

In Sub-Area H, the wreck charted with depth of 37 meters at northeast of the
survey area was found to exist very close to its charted position with least
depth of 38 meters (see Figures 3-42 & 3-46). On.the Sounding Plot and Smooth
Sheet, existing charted depth of 37 meters was adopted as least depth at this
point.
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(3) Depth of Shoals

Five dangerous shoals and nine reported shoals were chosen for detailed
investigation in the Study (refer to Figures 3-47 to 3-55). These shoals arc
located at the following Sub-Areas and Points

(D Group Area | © Point k, Point }, Sub-Area A

@ Group Area 2 : Sub Area 8, Sub-Area C, Point g,
SufjArea J, Sub-Area K

(3 Group Area 3 : Point a

@ Group Area 4 : Sub-Area L

& Group Area 5 : Sub-Area H

411 the charted shoals identified for the Study have been investigated. The
survey results for the shoals are tabulated in Table 3-11.
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Table 3-11 Findings of Shoals
e - I . e
Information on Charts Results of Survey
Survey e e - e gm0 Remarks
Area Least Position Least Position
Depth (Lat.& Lon.) Depth - (¥GS-84)
Point k 1.6 m 2'53 54N 12.6 m 2'53 63N 1974 (Joint
100'52' 00" E 100° 51 58'E Survey)
7.9 m 2°51°06'N 8.4 m 02' 51" 09" N | 1987{Dampi
Point 1 (6.4%) 101' 00" 60" R 101'00' 00" K | er), Arazon
Maru Shoal
17.3 m 2047 00' N : 1975
Sub-Area A (Rep) 101°02° 06" F Not Found
No. 2}
17.6 m 2'35 12'N 2.9 m 2'35°08'N
(Rep) 101" 25" 54'E 101'25' 19'E
Sub-Arca B 20.7 m 2234 33N
101°25 23°E
1.9 m 2*33'54'N 21.1 m 2'34"16°N
{Rep) 101 26" 00'E 101" 25 33'E
13.6 m 2'22 36'N 19.7 m 2022 36'N
. (Rep) 101'40' 3688 10140 11'E
Sl]b“A[’Oa C .......................... T T O B LR R CELETERE TR
19.9 m 2'22734°N
10041701 F
Point g 19.5 m 216 00°N] 17.9 m 216" 00N
{Rep) 10147 42°E 101°47 34'E
19.5 m 2'18" 12'N 1.9 m 2'18" 13" N
101' 48" 36'E - 101'48' 37T E
16.7 m 217 247N i5.4 m 217 24N
10149 00 E 101"49°12'E |
Sub_ﬁrea J i e ORI FUUURTTTUTRPTY S
16,1 m 2'16' 30°N
10149 20'F
16.9 m 2' 1y 36'N. 18.6 m 2'15' AT N
(Rep) "101°49'36°E 101° 49 29'E
Sub-Area K| 14,3 m 217128l 136 m 2'18'06'N
101'54"12°€ 101°53 40°E
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(to be continued)

Information an Charts Rosults of Survey
Survey - e e -—1 Remarks
Area Least Position Least Position
Depth (Lat & Lon,) { Depth (hCS 84)
19.4 m 21012N]  20.0 m 210 19°N | 1972
(Rep) 101 52 GO E 101' 62" 16" K
18.6 m 2' 10’ 51 N
101" 51 35 E
POlnt a S T s B B L T T TR R
20.4 m 2 09 47N
101° 50 42'
17.5 m TOSSWH
101' 50" 36" E
Sub-Area L 16.7T m 143 00°N 18,5 m 1' 42 52
' 10 2' 48" 36 E 102' 48" A0°E
21 m 110 30°N :
(Rep) 103" 48" 54" Kot Found
{No. 13}
23.00m 110" 32'N
103" 48" 25'E
SUb’Area l.{ ................................................. J N O
23.0 m 1*10°06' X
103" 48" ¢2°'E
2.2 m 1"11°04°N
103" 4% 16°F

[Note] 1) Rep : Reported
2) (6.4m*) : Depth on the Japanese Chart
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The oxistence of twelve shoals within fourteen shoals was confirmed and two
shoals: 17.3 m in Sub-Area A (Shoal No.2) and 21 m in Sub-Area H (Shoal No.13)
were confirmed of no existence in the reported areas. Some other dangerous
shoals, whose existences are nol reported, were found, especially in the area
of Point a.

Point k_(Group Area 1)

The charted shoal depth of 11.6 meters in Point k was found to be close to
its charted position with least depth of 12.6 neters (see Figures 3-47 & 3-
56).

Point | (Group Area 1)

he charted shoal depth of 7.9 neters in Point 1 was found to be close to its’

. charted posilion with least depth of 8.4 meters (sec Figures 3-48 & 3-57).

Sub-Area A (Group Area 1)

The reported dangerous shoal (Shoal No.2), depth of 17.3 meters, in Sub-Area
A was not found around the charted position (see Figures 3-48 & 3-58).

Although the seabed topography in this area 18 undulating, the least depth
around the charted position is 24.1 meters.

Sub-Area B (Group Area 2)

Two isolated shoals with depths of 17.6 meters and 19.9 meters are charted in
Sub-Area B on the existing chart (see Figure 3-49).

The shoals in this area are situated on the crest of sand waves with depth of

20 to 25 meters, consisting of coarse sands and sands containing granules.
The least depth in this area was 20.7 meters and the reported depth 17.6
meters is not existed any more (see Figure 3-59).

Sub-Area C (Group Area 2)

Sub-Area C shows complicated topogréphic features and the reported sﬁoal,
depth of 13.6 meters, is located at the center of the survey area {see Figure
3-50),
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The shoals of 19 meters level are scattered over the area. These shoals are

on the crest of sand waves consisted of sands containing shells. The reported

shoal of 13.8 meters is not existed any longer {see Figure 3-60).

Point _g_ {Group_ Area 2)

The shoal depth of 19.5 meters is a new shoal reborted in 1975 (see Figure 3-
51). Sounding plot at Point g shows that least depth is 17.9 meters around
the reported position (see Figure 3-61).

Sub-Acea J (Group Area 2}

In Sub-Area J, three isolateﬁ shoals of 19.5, 16.7 and 16.9 meters are re-
ported (see Figure 3-51)

The topographic features in this area are complicated because of predominant
sand waves and many patches less than 19 meters depth were found all over the
area. The least depth was 15.4 meters (see Figure 3-62).

Sub-Area K (Geoup Area 2)

Long and narrow shoal less than 20 meters can be secen in Sub-Area K (see
" Figure 3-52). This shoal is elongated to the direction of N¥ to SE and sand
waves are found on the shoal with depth of 14 to 18 meters.” The least depth
was 13.6 meters comparing with reported 14.3 meters (see Figure 3-63).

Point a (Group Area 3)

The reported sheal in Point a was not found at the charted position. Two
shoals with least depths of 20.0 and 18.6 meters were found 0.3 nautical
niles northeast and 0.8 nautical miles northwest of the charted position,
respectively.

The other two shoals with least depths of 20.4 and -17.5 meters were also

found 1.4 nautical miles west southwest and 1.9 nautical miles southwest of
the charted position, respectively (see Figure 3-64),
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Sub-Area 1. (Group Area_4)

Very long and narrow shoal less than 20 meters can be seen  in Sub-Area L
and least depth is reported as 16,7 meters {see Figures 3-54).

This shoal is elongated to the direction of N§ to SE and characterized with
gentle shapes consisting of sandy muds. Any notable patches were not found
out in the area {see Figures 3-65).

Sub-Area H (Group Area 5)

The reported dangerous shoal (Shoal No.13) depth of 21 meters was not found
at the charted position (see Figure 3-55).

The seabed topography in Sub-Area H was undulating. The depths vary between
90 to 90 meters throughout the area. Shoal patches of less than 25 meters
were found in the direction southeast of Sebarok Beacon, and west and south-
west of the reported 2l-meter shoal. The nature of the seabed comprised
mainly rock outcrops and coral reefs.

Three shoal patches with depths between 21 to 23 meters, which were closest

to the reported shoal, had been examined. These patches were sitvated between
0.5 to 0.7 nautical miles from the reported shoal (see Figure 3-66).
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{4) Characteristics of Sand Kaves

The purpose of this study was to know the characteristics of sand waves In
the Strait of Malacca, For thal purpose, a survey area located at the south
of One Fathom Bank was chosen. )

The survey area was in Sub-Area A having a depth around 30 meters as shown in
Figure 3-67. The north and south sides of this area are called “North Sands’
and “South Sands’, and the survey area 1is sitvated at the northwestern part
of the South Sands.

The general topography of seabed in the area trends northwest and the channel
runs almost along the topography. Tidal currents in this area are northwest
to southeast along the topography having a maximum speed of about three knots.

From sounding plots and echo sounder records, the dimension of typical sand
waves can be obtained as follows (refer to the attached Appendix 9 for echo
sounder records of sand waves) :

(lleight of Sand Wave) (Wave Length) (Remarks)
Sub-Area A 2 ~ 4 meters 70 ~ 180 meters top of bank
4 ~ 10 meters 150 ~ 400 meters foot of bank
Point 1 3 ~ § meters 100 ~ 170 neters
Point. k 3 ~ b neters 80 ~ 150 meters

Considering the whole area surveyed, the height of sand waves, peak'to trough,
is 2 to 10 meters and wave length is 70 to 400 neters. Generally, the height
and wave length at the top of bank is smaller than that at the foot of bank,

_With respect to the strike of sand waves, wave ridges generally run to the

direction of northeast-southwest, which is perpendicular Lo predominant tidal
currents.

Bottom materials of the sand wave area comprised mainly fine sand and sand,
and partly coarse sand.

For seasonal and annual variation of sand waves, it is very difficult to
interpret the tendency of the variation because of the lack of detailed data,
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Only the sounding data, which were obtained during the joint survey in 1974
and by H.M. Surveying Ships Dampier and Hydra in 1967 and 1970, are available
for comparison as far as we know. The comparison between surveyed results and
existing data shows that big sand wave variation cannot be recognized, '
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