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Figure 1. Sampling stations around the east coast of the Upper Gulf of Thailand :

R
o,

1990-1994 : 1)MKRM 2)TCRM 3)CPRM 4)SKNC 5)BPRM 6)BSAN
7)BPRA 8)SIRA 9)SCIN 10)SCIE 11)SCIW 12)SCIS 13)LCHH
14)NOKI 15)PTYA 16)KLAI 17)MTPH 18)RYRM 19)HUAH

20)PETC 21)CTG1 22)CTGZ




Table 1. Station list in Pollution Monitoring Programme : 1990-1994

Location Abrevation Latitude Longtitude Remark
Maeklong River mouth MKRM 13degld.5minN 100deglOminE  |in front of Maeklong ﬁver mouth
Tachin River mouth TCRM 13deg23minN 100degl 8.1minKE |in front of Tachin river mouth
Chaopraya River mouth CPRM 13deg23.8minN | 100deg53.1minE |in front of Chaopraya river mouth near Pilet station
Sakuna Channel SKNC 13degl 8.9minN 100degdOminE  |between Chaopraya River mouth and Sichang Island
Bangpakoeng River mouth BPRM 13deg23.7minN | 100deg51.5minE |in front of Bangpakong river mouth
Bangsaen BSAN 13degl7.IminN | 100deg53.6minE |in front of Bangsaen beach
Bangpra BPRA 13degl2.4minN | 100degS1.9minE |in front of Bangpra
Siracha SIRA 13degl0.3minN | 100deg54.1minE |in front of Siracha bay
Sichang Island (north) SCIN I3degll.3minN | 100degd8.3minE |north of Sichang Island
Sichang Island (east) SCIE 13deg8.9minN 100degd9.8minE  |east of Sichang Island in front of SMaRT
Sichang Island (west) SCIW 13deg8. 7TminN 100degd7.1minE |west of Sichang Island
Sichang Island (south) SCIS 13deg7minN 100degd9.7minE - |south of Sichang Island
Laemchabang LCHH 13deg5 5minN | 100deg50.07minE |in front ;)f Laemchabang deep sea port




Table 1 continued
Location Abrevation Latitude Longtitude Remark

Nok Island NOKI 13degl.6minlN 100degd9.4minE |in front of Laemchabang Located the oceanographic
bouy

Pattaya PTYA 12deg57.4minN | 100deg53.IminE [in front of Pattaya bay near Juan Island

Klam Island KLAI 12deg38.5minN | 100deg50.4minE [near Klam Island between the last point of east coast
of the Upper Gulf of Thailand

Mabtapud MTPH 12deg31.3minN 101deg6.5mmE  |in front of Mabtapud deep sea port near the
oceanographic bouy

Rayong River mouth RYRM 12deg31.6minN | 10ldegi8.6minE [in front of Rayong river mouth

Huahin HUAH | 12deg38.16minN | 100deg09.8minE |in front of Huahin, located the eceanographic bouy

Petchburi PETC 12deg55minN 100deg10minE |in front of Petchburi province

center of Thai Gulf 1 CTGl1 13degl OminN 100deg30minE  |center of the Upper Gulf between Petchburi and
Sichang Island

center of Thai Gulf 2 CTG2 12deg38.5minlN 100deg30minE  |center of the Upper Gulf between Klam Island and

Huahin
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Table 1 Limit of determination and % recovery of heavy metal analysis

12

Metal Limit of determination % recovery
Pb 1.0 ppb 100
Cd 0.1 ppb 100
Cu 0.1 ppb 100
Zn 0.1 prb 100

Hg 0.1 ppb 100




Table 2.1 Water quality around the east coast of the Upper Gulf of Thailand

: March 1992
Station Depth Water Quality
{m.) Temp. Salinity pH DO Trans.
TCRM 10 30.1 290 8.8 55 15
8.1 300 290 87 55
CPRM 10 290 270 89 55 15
90 280 265 89 55
BPRM 10 314 290 8% 55 10
3. 317 285 89 50
BSAN 10 315 270 90 4.8 20
6.8 316 270 9.1 43
SIRA 10 310 305 89 6.8 2.0
69 310 51.0 89 66
SCIE 10 2 275 8.7 6.2 30
112 306 29.0 k 74 60
SCIW 1.0 30.7 275 83 9.1 5.0
272 310 290 89 6.8
LCHH : 10 310 315 85 63 30
130 303 320 9.1 6.3
PTYA 1.0 308 323 89 6.5 40
20 307 320 6.2 6.5
KLAT 10 308 295 90 69 ¢ 70
270 305 31.1 8.2 4.3
MPTH 10 312 33.0 74 4.4 7.0
18.0 313 330 6.3 68
CTG1 1.0 30.8 285 88 3 6.0
18.1 308 289 88 7.5




Table 2.2 Water quality around the east coast of the Upper Gulf of Thailand

: July 1992
Station Depth Water Quality

(m) Salinity pH DO Trans.

TCRM 10 290 88 55 15
62 29.0 87 55

CPRM 1.0 270 9.0 55 15
8.4 2%5 9.0 55

BPRM 10 290 9.0 55 10
32 285 9.0 55

BSAN 10 270 9.0 48 20
60 270 9.1 43

SIRA 1.0 305 92 6.3 2.0
638 310 93 656

SCIE 1.0 275 8.7 62 30
12.0 290 74 60

SCIW 10 275 90 9.1 5.0
275 29.0 89 63

LCHH 10 315 89 6.3 30
11.8 32.0 91 63

PTYA 1.0 323 89 65 4.0
150 320 62 65

KLAI 10 29.5 90 69 70
270 311 82 43

MTPH 10 33.0 74 44 7.0
17.4 33.0 63 638

cTG1 10 285 838 3 6.0
14.0 289 83 75




Table 2.3 Water quality around the east coast of the Upper Gulf of Thailand

: November 1992

Station Depth ‘Water Quality

{m.) Temp. Salinity pH DO Trans.

TCRM 10 27.0 225 89 78 4.0
8.1 27.0 255 89 72

CPRM 10 270 25.1 89 8.4 35
9.0 270 26.0 8.8 13

BPRM 1.0 280 321 8.8 7.8 3.0
3.5 277 24.0 86 69

BSAN 1.0 26.0 250 9.0 74 25
6.8 26.0 250 9.0 7.4

SIRA 1.0 265 g ) 9.0 7.8 3.0
69 26.0 272 9.0 7.5

SCIE 10 275 27.1 8.2 73 7.0
112 27.0 27.1 84 69

SCIW 1.0 28.0 275 8.1 73 12.0
272 277 275 8.1 69

LCHH 1.0 275 27.0 9.0 73 5.0
13.0 26.5 27.1 89 74

PTYA 1.0 2.5 27.1 8.7 74 5.0
9.0 27.0 275 85 73

KLAI 1.0 283 285 8.7 86 6.0
270 28.3 28.5 8.7 86

MTPH 10 284 280 89 79 8.0
18.0 283 28.0 86 19

CTG1 10 28.0 %9 8.4 8.7 6.0
18.1 27.0 270 89 777
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Table 3.1 Nutrient (nitrite, nitrate, phosphate and silicate : ug-at/l) around the

cast coast of the Upper Gulf of Thailand : March 1992

Station Depth Nutreint in seawater

(m) Nitrite Nitrate Phosphate Silicate
TCRM 1.0 <0.002 0.007 0.039 1.386
6.2 <0.002 0.007 0.027 0.715
CPRM 1.0 <0.002 0.005 0.034 0.914
8.4 0.003 0.004 0.039 1.666
BPRM 1.0 0.050 0.107 0.052 0.726
32 <0.002 0.093 0.056 1.543
BSAN 1.0 <0.002 . 0.002 0.039 0.682
6.0 <0.002 0.005 0.042 0.813
SIRA 1.0 <0.002 0.003 0.001 0.948
6.8 <0.002 0.003 0.005 1.273
SCIE 1.6 <0.002 0.002 0.024 0.760
12.0 0.020 0.002 0.019% 1.509
SCIW 1.0 <0.002 0.002 0.027 0.726
27.0 <0.002 0.002 0.016 1.509
L.CHH 1.0 0.048 0.010 0.085 1.032
11.8 <0.002 0.002 0.008 1.786
PTYA 1.0 <0.002 0.007 0.019 0.554
15.0 0.005 0.002 0.011 1.112
KLAI 1.0 <0.002 0.002 - 0021 1.452
27.0 0.005 0.002 0.014 2.257
MTPH 1.0 <0.002 0.001 0.024 1.415
17.4 0.014 0.002 0.033 0.460
CTG1 1.0 0.002 0.001 0.024 0.891
14.0 <0.002 0.002 0.019 1.767

(851
2




Table 3.2 Nutrient (nitrite, nitrate, phosphate and silicate : ug-at/l) around the

cast coast of the Upper Gulf of Thailand : July 1992

(9%

Station Depth Nutreint in seawater
(m.) Niltrite Nitrate Phosphate Silicate
TCRM 1.0 <0.002 <0.002 <0.005 1.408
6.2 <0.002 <0.002 <0.005 0.263
CPRM 1.0 <0.002 <0.002 <0.005 0.308
8.4 0.003 <0.002 <0.005 1.812
BPRM 1.0 0.108 0.262 <0.005 0.263
3.2 <0.002 <0.002 0.023 1.588
BSAN 1.0 <0.002 <0.002 <0.005 0.263
6.0 <0.002. <0.002 <0.005 0.263
SIRA 1.0 <0.002 <0.002 <0.005 0.487
68 <0.002 <0.002 0.008 1.116
SCIE 1.0 <0.002 <0.002 <0.005 0.263
12.0 0.039 <0.002 | <0.005 1.475
SCIW 1.0 <0.002 <0.002 <0.005 0.263
27.0 <0.002 0.137 <0.005 1.565
LCHH 1.0 0.003 0.398 0.096 5.159
11.8 <0.002 <0.002 <0.005 0.891
PTYA 1.0 <0.002 <0.002 <0.005 0.263
15.0 <0.002 <0.002 <0.003 1.341
KLAI 1.0 <0.002 <0.002 <0.005 0.263
27.0 <0.002 <0.002 <0.005 0.712
MTPH 1.0 <0.002 <0.002 <0.005 0.375
17.4 0.028 <0.002 0.023 0.465
CTG1 1.0 <0.002 <0.002 <0.005 0.307
14.0 <0.002 <0.002 <0.005 2.037

()



Table 3.3 Nutrient (nitrite, nitrate, phosphate and silicate : ug-at/l) around the

east coast of the Upper Gulf of Thailand : November 1992

Station Depth Nutreint in seawater
(m.) Nitrite Nitrate Phosphate Silicate
TCRM 1.0 <0.002 0.855 0.005 1.016
8.1 <0.002 <0.002 0.045 2306
CPRM 1.0 <0.002 1.051 0.050 0.215
9.0 <0.002 <0.002 0.064 0.510
BPRM 1.0 <0.002 1.349 0.050 0.325
3.5 <0.002 0.572 0.067 0.512
BSAN 1.0 <0.002 0.167 0.040 2.215
6.8 <0.002 0.055 0.042 2.149
SIRA 1.0 <0.002 3.701 <0.005 2.486
6.9 <0.002 <0.002 <0.005 1.633
SCIE 1.0 0.004 0.996 <0.005 1.228
11.2 <0.002 0.661 <0.005 1.006
SCIW 1.0 <0.002 <0.002 0.030 1.266
272 <0.002 0.022 0.030 0.734
LCHH 1.0 <0.002 <0.002 0.010 0.959
13.0 <0.002 <0.002 0.010 0.712
PTYA 1.0 <0.002 0.085 0.024 1.138
9.0 <0.002 0.899 0.020 0.725
KLAT 1.0 <0.002 0.061 <0.005 0.689
27.0 <0.002 0.128 <0.005 0914
MTPH 1.0 <0.002 <0.002 <0.005 0.847
180 <0.002 <0.002 <0.005 0:734
CTG1 1.0 <0.002 1.648 <0.005 no data
18.1 <0.002 <0.002 <0.005 | no-data
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Table 4.1 Chlorophyll 4, b and ¢ (mg/cu.m) around the east coast
of the Upper Gulf of Thailand : March 1992

Station Depth Chlorophyll
(m.) Chl. a Chl. b Chil. ¢
TCRM 1.0 0.062 0.088 nd
8.1 nd 0.077 0.108
CPRM 1.0 0.024 0.118 0.064
0.0 0.1%90 0.031 0.139
BPRM 1.0 1.638 032 0.286
3.5 1.114 0.350 nd
BSAN 1.0 0.595 nd 0.158
6.8 0316 0315 0.201
SIRA 1.0 nd 0.153 nd
6.9 0.513 0.074 0.107
SCIE 1.0 0.466 0.163 0.048
112 0124 0.209 ‘ nd
SCIW 1.0 0.320 0.134 0.058
272 0.124 0.209 nd
LCHH 1.6 0211 0.062 0.101
13.0 0.262 0.014 nd
PTYA 1.0 0.383 0.207 0.010
2.0 0.128 nd 0.078
KLAI 1.0 0.000 0.153 nd
270 0.105 nd 0.002
MTPH 1.0 0.008 0.19% nd
180 0.022 0010 nd
CTG1 10 nd nd 0.066
18.1 0.099 0.064 nd

nd = not detectable



Table 4.2 Chlorophyll 4, b and ¢ (mg/cu.m) around the cast coast
of the Upper Gulf of Thailand : July 1992

Station Depth Chlorophyll
(m.) Chl. a Chl. b Chl. ¢
TCRM 1.0 0.078 0.188 nd
6.2 nd 0.176 nd
CPRM 1.0 0.083 nd nd
8.4 0.263 nd 0.039
BPRM 1.0 0.047 0.133 0.004
32 0446 nd 0.153
BSAN 1.0 0.026 0.113 nd
6.0 0.157 0.045 nd
SIRA 1.0 0.047 0.153 0.004
6.8 0.277 0.096 nd
SCIE 1.0 0.110 0.042 nd
120 0.100 0.033 nd
SCIwW 1.0 0.549 0.123 0.060
27.0 0.246 0.043 0.140
LCHH 1.0 0.117 0.066 0313
11.8 0.129 0.077 0.644
PTYA 1.0 0.193 0.107 0.32
15.0 0.056 0.007 0.050
KLAI 1.0 nd 0.082 0.008
27.0 0.039 nd 0.288
 |MTPH 1.0 0.044 0.012 0.052
17.4 0.043 0.036 0.020
CTG1 1.0 0.066 0.020 0.065
140 nd nd nd

nd = not detectable



Table 4.3 Chlorophyll a, b and ¢ (mg/cu.m) around the east coast
of the Upper Gulf of Thailand : November 1992

Station Depth Chlorophyll
(m.) Chl. a Chl. b Chl. ¢
TCRM 1.0 nd 0.878 nd
8.1 0.629 0.129 0.009
CPRM 1.0 0.659 0.026 0.110
9.0 0.122 0.032 0.066
BPRM i.0 0.239 nd 0.067
3.5 0.179 0.053 nd
BSAN 1.0 0.238 0.620 0.034
6.8 0.547 0.128 0.200
SIRA 10 0.640 0271 - 0.092
6.9 0.539 0.102 0.119
SCIE 1.0 0.046 nd 0.108
112 0.012 ad nd
SCIW 1.0 nd nd nd
27.2 0.012 nd 0.023
LCHH 1.0 0.115 nd 0.091
150 0.106 0.095 0.004
PTYA 1.0 0.130 nd 0.055
8.0 0.136 0.008 0.048
KLAI 1.0 0.059 nd 0.441
270 0.0%0 0.017 nd
MTPH 1.0 0.069 nd 0.081
18.0 nd nd nd
CTG1 1.0 0.298 nd 0.107
181 0.129 0.087 0.068

nd = not detectable
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Table 5.1 Suspended solid (mg/l) around the east coast of the
Upper Gulf of Thailand : March 1992

Station Depth Ss
(m.) (mg/D)
TCRM 1.0 3.8
8.1 9.8
CPRM 1.0 106
9.0 213
BPRM 1.0 5.8
3 9.9
BSAN 1.0 8.6
6.8 9.1
SIRA 1.0 g.1
6.9 30
SCIE 1.0 .. 109
11.2 4.6
SCIW 1.0 6.5
SO 43
LCHH 1.0 6.0
150 107
PTYA 1.0 7.0
9.0 12
KLAI 1.0 43
270 06
MTPH 1.0 56
18.0 6.3
CTGl 1.0 6.5
181 20.1




Table 5.2 Suspended solid (mg/l) around the east coast of the
Upper Gulf of Thailand : July 1992

Station Depth SS
(m.) ’ (mg/l)
TCRM 1.0 7.8
6.2 9.4
CPRM 1.0 7.6
8.4 11.7
BPRM 1.0 T2
32 92
BSAN 1.0 5.3
6.0 15.8
SIRA 1.0 51
6.8 0.8
SCIE 1.0 8.4
12.0 14.3
SCIwW 1.0 4.3
27.0 3.3
LCHH 1.0 11.8
11.8 112
PTYA 1.0 6.0
15.0 4.5
KILAI 1.0 7.2
27.0 110
MTPH 1.0 4.3
174 72
CTGl1 1.0 60
14.0 109




Table 5.3 Suspended solid (mg/l) around the east coast of the
Upper Gulf of Thailand : November 1992

Station Depth S5

(m.) (mg/D
TCRM 10 2.7
8.1 27
CPRM 1.0 23
9.0 5.1
BPRM 1.0 ™,
35 3.0
BSAN 1.0 10.4
6.8 3.7
SIRA 1.0 73
6.9 95
SCIE 1.0 8.1
112 7.8
SCIW 1.0 92
o 36
LCHH 1.0 6.0
130 39
PTYA 10 70
9.0 6.9
KLAI 0 4.8
27.0 59
MTPH 1.0 22
18.0 36
CTG1 1.0 2.0
18.1 42




45

nov-92

B ruez

Mar-92

(nS) 1019

5 (SYHALIN

65070

E (VAL

(FS)HHOT

(FnS)MIDS

(S)IIS

Thailand . 1892

gm (VIS

@ (MSNVSE
()Y
(MY

g (1S)ARIDL

25.0

5.0 -
0.0

20.0
15.0
10.0

Figure 5 Suspended solid ( mg/l) around the east coast of the Upper Gulf of

1/8u




Table 6.1 Volatile organic matter (%) in sediment around the east
coast of the Upper Gulf of Thailand : March 1992

Station Org. matter
(%)
TCRM 15.90
CPRM 12.08
BPRM 1235
BSAN 14.50
SIRA 12.04
SCIE 10.34
SCIW 12.47
LCHH 11.61
PTYA 8.69
KLAI 6.37
MTPH 10.13
CTG1 8.75




Table 6.2 Volatile organic matter (%) in sediment around the east

coast of the Upper Gulf of Thailand : July 1992

Station Org. matter
(%)
TCRM 14.79
CPRM 18.69
BPRM 16.85
BSAN 21.87
SIRA 20.40
SCIE 17.34
SCIw 14.07
LCHH 22.58
PTYA 18.49
KLAI 9.99
MTPH 728
CTG1 1295




Table 6.3 Volatile and oxidisable organic matter (%) in sediment
around the east coast of the Upper Gulf of Thailand
: November 1992

Station %0Org. matter
Volatile Oxidisable
TCRM 22.29 1.87
CPRM 14.98 1.79
BPRM 17.77 163
BSAN 1943 216
SIRA 12.77 1.96
SCIE 19.92 1.76
SCIW 17.49 1.58
LCEH 19.27 2.03
PTYA 17.95 163
KLAI 16.40 1.28
MTPH 9.70 1.07
CTG1 1212 1.53
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Table 7.1 Heavy metal (ug/g) in sediment around the east coast of the

Upper Gulf of Thailand : March 1992

Station Heavy metal in sediment

Cd Cu Pb Zn Hg
TCRM 0.24 11.85 324 P35 0.05
CPRM 0.24 18.60 0.88 255 0.09
BPRM 0.12 16.63 nd 1.75 0.05
BSAN 0.45 i2.40 6.67 1.94 0.02
SIRA 0.54 12.60 215 1.80 0.02
SCIE 0.32 5.58 471 2.33 0.01
SCIW ns ns ns ns ns
LCHH 022 4.51 5.56 2.25 0.03
PTYA 0.47 5.12 6.30 278 nd
KLAI 0.35 2.83 5.59 1.63 0.01
MTPH 0.35 3.25 6.80 2.74 0.03
CTG1 0.41 2.50 299 2.50 nd

nd = not detectable ns = no sample
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Table 7.2 Heavy metal (ug/g) in sediment around the east coast of the

Upper Gulf of Thailand : July 1992

Station Heavy metal in sediment
cd Cu Pb Zn Hg
TCRM 031 10.05 3.47 345 0.02
CPRM 033 13.60 3.60 202 0.05
BPRM 0.67 10.25 1.60 290 0.06
BSAN 0.57 5.55 3.80 3.07 0.03
SIRA 0.47 5.88 222 1.85 0.03
SCIE 0.40 2.85 4.10 252 nd
SCIW 032 2.50 2,48 1.24 nd :
LCHH 041 | 245 | 553 | 280 | 005
PTYA 0.44 4.56 521 342 0.01 ;
KLAI 0.37 271 5.32 1.56 nd
MTPH 043 2.33 462 299 0.01
CTG1 0.43 3.00 3.00 247 nd

nd = not detectable



Table 7.3 Heavy metal (ug/g) in sediment around the east coast of the

Upper Gulf of Thailand : November 1992

Station Heavy metal in sediment

Cd Cu Pb Zn Hg
TCRM 024 11.20 4.12 2.40 nd
CPRM 027 10.60 5.80 2.20 nd
BPRM 0.58 10.25 2.10 278 nd
BSAN 0.55 2.14 2.40 310 | nd
SIRA 047 3.30 2.10 1.78 nd
SCIE 021 1.30 290 242 nd
SCIwW 0.17 1.50 2.10 1.04 nd
LCHH 0.31 2.4 3.00 2.07 nd
PTYA | 0.31 1.25 3.10 3.20 nd
KLAI 0.17 1.07 3.20 1.06 nd
MTPH 047 1.22 4.58 2.00 nd
CTG1 0.19 1.87 4.70 2.00 nd

nd = not detectable

)3
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Table 8.1 Accumulative percentage of sediment grain size and mean grain size of sediment (mm) around the east coast

of the Upper Gulf of Thailand : March 1992

Station Accumulative percentage of sediment grain size MGS
1000u 600u 425u 300u 150u 106u 75u 63u <63u

TCRM mud <63u
CPRM mud <63u
BPRM mud <63u
BSAN mud <63u
SIRA miud <63u
SCIE 43.21 50.09 52.52 55.770 73.21 88.86 93.39 97.92 100.00 0.55
SCIW 33.08 49.57 60.77 70.67 90.87 96.46 97.70 98.93 100.00 0.58
LCHH 74.25 83.34 86.86 89.57 94.31 96.19 97.47 98.75 100.00 3.07
PTYA no sampling
KLAI 30.26 38.71 44.86 51.26 93.08 96.84 97.87 98.91 99.99 0.39
MPTH 74.25 83.34 86.86 89.57 94.31 96.19 97.47 98.75 100.00 0.63
CTGI 20.12 36.55 40.26 43.80 61.58 82.60 88.52 9443 99.99 0.25

MGS = mean grain size (micron)




Table 8.2 Accumulative percentage of sediment grain size and mean grain size of sediment (mm) around the east coast

of the Upper Gulf of Thailand : July 1992

Station Accumulative percentage of sediment grain size MGS
1000u 600u 425u 300u 150u 106u 75u 63u <63u

TCRM mud <63u
CPRM mud <63u
BPRM mud <63u
BSAN mud <63u
SIRA mud <63u
SCIE 39.06 51.11 62.19 73.19 89.30 94.85 97.87 99.09 99.99 0.66
SCIW 2870 35.96 40.67 46.47 68.25 87.35 92.58 98.50 99.99 0.30
LCHH 43.03 57.98 65.87 72.41 83.36 88.90 94.22 96.73 99.99 0.77
PTYA 31.18 41.52 55.11 72.56 86.34 94.73 96.99 99.99 100.00 0.39
KLAI 27.64 37.47 44.00 51.20 89.41 96.50 98.73 99.40 99.99 0.32
MPTH 11.80 21.42 25.48 29.11 57.07 86.90 95.85 97.93 99.99 0.19
CTGI 28.29 32.48 35.26 38.68 54.22 81.22 95.98 98.66 99.99 0.19

MGS = mean grain size (micron)




Table 8.3 Accumulative percentage of sediment grain size and mean grain size of sediment (mm) around the east coast

of the Upper Gulf of Thailand : November 1992

Station Accumulative percentage of sediment grain size MGS
1000u 600u 425u 300u 150u 106u 75u 63u <63u

TCRM mud <63u
CPRM mud <63u
BPRM mud | <63u
BSAN mud <63u
SIRA mud <63u
SCIE 32.28 50.91 | 63.86 76.65 91.61 96.93 99.32 99.99 100.00 0.20
SCIW 1068 16.40 19.59 2440 61.81 90.14 98.12 99.45 99.99 0.21
LCHH 80.85 89.97 63.02 9493 97.19 98.67 99.47 99.76 99.99 2.46
PTYA 15.29 21.72 25.84 30.99 58.13 85.93 07.23 99.24 99.99 0.18
KLAI 39.79 50.43 56.96 64.04 91.59 97.51 99.08 99.71 100.00 0.64
MPTH 15.52 20,37 25.27 27.84 61.57 90.08 97.91 99.57 99.99 0.23
CTGI 26.98 34.59 39.06 44.46 72.15 92.24 98.85 99.78 99.99 0.26

MGS = mean grain size (micron) .
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Table 9.1 Phytoplankton type and density (x 1,000,000 cells/cu.m) around the east coast of the Upper Gulf of Thailand : March 1992
Group Type Station
TCRM |CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTGI1
Blue Green Algae |Trichodesmium 0.007 | 0.001 0.004 | 0.003 | 0.045 | 0.002 | 0.014 | 0.044 | 0056 | 0.050 | 0.146 | 0.081
Diatom Guinardia 0.001 0.975 | 0.002 0.025 | 0.092 | 0.042 | 0.026 | 0.009
Leptocylindrus - 0.894 0.001 0.001 0.004 | 0.009 0.005 0.005
Thalassiosira 0.003 0.007 0.024 0.001 0.001
Lauderia 0.104 0.00z | 0.001 | 0.008 0.024 | 0.004 | 0.001 0.001
Cosinosira 0.001
Coscinodiscus 0.038 | 0.025 | 0.036 0.018 0.008 | 0.009 | 0.025 | 0.013 | 0.011 | 0.018 | 0.005
Hemidiscus 0.002 0.006 0.002
Asterolanipra 0.005 0.008 0.002
Rhizosolenia 0.003 | 0.001 | 0.016 | 0.003 | 4.299 | 0.007 | 0.185 | 0.034 | 0505 | 0.243 | 0.155 1.098
Bacteriastrum 0.001 0.031 0.034 0.011 0.080 | 0.007 | 0.085 0.007 0.042 | 0.115
Chaetoceros 0.440 | 0.001 0.777 0.003 1.018 0.007 | 15.208 | 0.063 1.010 1.161
Biddulphia 0.001 0.001 0.002 | 0.001
Hemiaulus - 0.009 | 0.002 | 0.014
Triceratium 0.001 0.001
Amphora 0.002 | 0.002 { 0.032 | 0.004 0.014 0.014
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Table 9.1 continued

Group Type Station
TCRM (CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTC1

Amphiphora | 0.048
Nitzschia 0.006 | 0.001 | 0.060 | 0.002 | 0.087 { 0.034 | 0.749 | 0.044 | 0.049 | 0.152 | 0.154 | 0.099
Climacodinm 0.105 | 0006 | 0.014 | 0.010 | 0.066 | 0.015 | 0.057 | 0.016
Eucampia 0.006 | 0.057 | 0.001 | 0.001 0.139 | 0.001
Steptotheca 0.001
Thalassiothrix 0.046 | 0.011 | 0.093 0.019 | 0010 | 0.055 | 0.051 | 0317 | 0.205 | 0.240 | 0.110
Thalassionema 0.001 0.016 | 0.229 | 0.110 | 0460 | 0.001
Navicula 0.010 | C.001 | 0.018 0.063 | 0002 | 0.020 | 0012 | 0.063 | 0.021 0.023
Pleurosigma 0.065 | 0.007 | 0.011 | 0.002 | 0006 | 0002 | 0.015 | 0.001 | 0.121 | 0.018 | 0.092 | 0.031
Diploneis 0.007

Dinoflagellate Ceratium 0.057 | 0.019 | 0.009 0.080 | 0.003 | 0.003 | 0.013 | 0013 | 0.006 | 0.022 | 0.008
Peridinium 0.002 | 0.002 | 0.002 0.005 0.002 | 0.002 | 0.003 | 0.002 | 0.002 | 0.003
Dinophysis 0.007 | 0.003 .y 0.031 | 0.001 | 0.007 0.003
Noctiluca 0.012 | 0.206 | 0860 | 0.544 | 0.755 | 0.136 | 0.055 | 0.549 | 0.025 | 0.006 | 0.001 | 0.065
Rhichelia 0.071 | 0012 | 0.074 | 0.063 | 0.056
Pyrophaéus 0.003 0.002 | 0.001 | 0.006 0.006 | 0.002 | 0.005 | 0.0030




Table 0.2 Phytoplankton type and density (x 1,000,000 cells/cu.m) around the east coast of the Upper Gulf of Thailand : July 1992
Group Type Station
TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTG1
Blue Green Algae |Trichodesminm 0.123 | 0.047 | 0.074 | 0.250 | 0.222 0.070 0.114
Diatom Guinardia 0.070 0.009 | 0.007 | 0.049 0.078
Coscinodiscus 0.224 | 0.009 | 0.007 | 0.08!1 0.051 0.089 | 0.042 | 0.070 | 0.098 0.170 | 0.197 | 0.240
Rhizosolenia 0.002 | 0.007 | 0.007 | 0.341 0.220 | 0788 | 0.066 | 0.041 | 0.075 | 0.210 0.087
Bacteriastrum 0.007 | 0007 | 0009 ! 0.736 | 0.036 | 0.170 | 0.007 | 0.007 | 0.009 | 2.470 | 1.890 | 1.440
Chaetoceros 0.220 | 0.009 | 0007 | 2740 | 0.147 1.890 | 0.880 | 0.667 | 0.066 1.660 1.796 1.370
Biddulphia 0.047 0.078 0.025
Nitzschia 0.007 1.110 | 0471 1.990 | 0444 | 0.056 | 0.247 | 2690 | 1.258 | 0.561
Climacodium 0.021 0.058 0.077 | 0.047 0.071
Bucampia 0.011 0.044 | 8.000 0.042 | 0.022 | 0.055
Thalassiothrix 0.010 | 0.009 { 0.004 | 0610 | 0.214 | 0.988 | 0.021 0.410 | 0.890 | 0952
Thalassionema 0.011 | ~0.012 0.007 | 0.007
Navicnla 0.014 | 0011 0.078 | 0.047 | 0.077 0.007 | 0.007 | 0.444
Dinoflagellate Ceratium 0.074 0.022 0.020 0.001 | 0.070 | 0.091
Noctiluca 1.110 1.780 1.560 1.060 0.784 0.716 0.007 | 0.051 0.051 0.007 0.008 0.008




Table 9.3 Phytoplankton type and density (x 1,000,000 cells/cu.m) around the east coast of the Upper Gulf of Thailand : November 1992

Group Type Station

TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTG1

Blue Green Algae |Trichodesmium 0.009 0.009 | 0.020 | 0.004 | 0.081 0.056 | 0.004 | 0.007 | 0.002 | 0.001 0.011

Diatom Guinardia 0.001 | 0.014 | 0226 | 0210 | 0.110 | 0.240 0.001
Leptocylindrus 0.008 | 0.051
Thalassiosira 0.002 | 0.028
Lauderia 0.002 | 0002 | 0.095 ; 0.031 0.112 0.041 0.007 | 0.007 | 0.004

Coscinodiscus 0.014 | 0011 | 0160 |, 0078 | 0140 | 0.158 | 0278 | 0.071 | 0.074 | 0.020 | 0.005 | 0.002

Asterclampra 0.001 \ | 0.001
Rhizosolenia 1.350 | 0.078 | 1.070 | 1.500 | 1.660 | 1.990 | 1.147 | 1.110 | 0.077 | 0.054 | 0.041 | 0.071
Bacteriastrum 1.210 | 0.019 | 0.032 | 0.080 | 0.027 | 1.210 | 0.790 | 1.470 | 1.110 | 0.723 | 0.011 | 0.841
Chaetoceros 1.870 | 0.093 | 0.118 | 0331 | 0.110 | 2410 | 1.470 | 1.360 | 0.554 | 0.440 | 0.026 | 2.120
Biddulphia 0.001 0.002 | 0.001 0.001
Hemiaulus ‘ 0.002 | 0.018

Amphora 0.025 0.008 0.045 0.116 0.040 0.032 0.014 0.001 0.021
Amphiprora 0.003

Nitzschia 1.470 | 0.124 | 0.564 |-0.558 7} 0.010 | 1.784 1.410 | 0.980 0.014 | 0.774
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Table 9.5 continued

Group

Type Station
TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | XKLAI | MTPH | CTC1

Climacodium 0.069 | 0.008 | 0.064 0.097 | 0.088 0.001 | 0.040

Bucampia 0.003

Thalassiothrix 0.450 | 0.026 | 0.100 | 0111 | 0.009 | 1.440 | 1.870 | 1.100 | 0.045 | 0.130 | 0.023 | 0.556

Thalassionema 0.011 | 0.003 0.004

Navicula 0.100 | 0.001 | 0.143 | 0070 | 0170 | 0470 | 0312 | 0112 0.002

Pleurosigma 0.092 | 0.355 0.005
Dinoflagellate Cerativm 0.002 | 0015 0.031 0.002

Peridinivm 0.003 | 0.004 | 0.004 | 0010 | 0.002 | 0.003 | 0.003 0.004

Dinophysis 0.020 |

Noctiluca 0.401 | 0377 | 1.036 | 1.047 | 1.140 | 0.047 | 0.004 | 0.007 | 0.009 0.017

Rhichelia 0.002 | 0.002 0.004

Pyrophacus 0.025

Triposolenia 0.001

Pavalia 0.001
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Table 10.1 Group and density (individual/cu.m) of zooplankton around the east coast of the Upper Gulf of Thailand

: March 1992
Phylum Group Station
TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | mrpH | CTG1

Coelenterata Medusae 14.37 16.70 5485 15.88 37.72
Amelida Polychaste larvae 7.18 134.00 | 16.70 | 36.56 | 58.02 | 182.83 | 164.07 | 31.99 19.55 | 50.22
Pheromida Astinetrech Larva 9.14 9.14 12.58
Mollusoa Gastropod larva 67.00 9.14 | 6575 | 146.27 | 116.44 | 137.13 12.57

Bivalve larvas 37.71 67.00 | 67.00 85.09 | 54.85 | 132.31 | 127.98 6.28
Arnhreopoda Cladocera 3.59 469.30 | 16760 | 9.14 773 | 73.13 4.57

Ostracod 3.86 5.29 4.57 12.58

Copepod 9690.13 | 729.10 | 2011.30 | 2212.40 | 2564.30 | 511.94 | 560.88 | 3364.18| 1296.72| 1014.77 | 342.19 | 1024.56

Balarws larvae 83.80 | 54.85 | 15.47 | 201.11 | 84.68 | 63.99

Cimipedia larvae 182.83 | 15.87 6.98

Shamp larvas 3.59 21.17 8.14 16.76

Zoca of Brachyura 16.70 1547 | 118.84 | 21.17 9.14 4.00

Magalopa larvae 3.59 1.39

Lucifer larvas 14.37 | 3771 519.60 | 109.70 | 100.56 | 758.77 | 164.07 | 63.99 16.76 | 351.92

Lucifer 3.59 50.28 | 804.50 | 805.10 { 33.50 3.87 | 54.85 | 10.58 43.95
Echinedermata | Audoularia 268.20 27.43 45.70

Bipirmaria 16.70

Pluteus larvas 2742 | 77773 | 2745 | 2646 | 9.14 12.53
Chactognatha | Chaetognaths 215.49 | 150.85 67.04 | 100.55 | 112.16'| 265.11 | 142.90 | 118.84 64.25 | 106.86
Cherdata Appendioularia 35.92 268.10 | 268.10 | 821.20) 109.70 | 158.58 | 447.95 | 428.71 | 429.67 1.39 | 351.95

Fish eggs 7.18 12.57 5.29 279 | 12.56

Fish larvas 10.77 | 12.57 16.70 9.14 3.86 15.88 .14 4.19
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Table 10.2 Group and density (individual/cu.m) of zooplankton around the east coast of the Upper Gulf of Thailand

: July 1992
Phylum Group Station
TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTG1
Coelenterata | Siphonophora 15.36
Medusae 7.85
Annelida Polychaete larvae 150.80 | 11.20 14.40 | 30.10 12.60
Mollusca Trochophore larvae 15.36
Pteropod 15.36
Arthropoda Nauplius larvae 12.60
Copepod 105590 | 279.30 | 1408.50 | 457.20 | 718.30 | 231.10 | 37290 | 413.41 | 201.10 | 289.00 | 321.10 | 803.79
zoea larva 11.20 30.10 1260 | 25.10
Shrimp larvae 50.20 25.10 | 25.10
Lucifer larvae 112.25
Lucifer 86730 | 11.20§ 50.31| 14.00 12930 33.50 1 87.80 2320 | 105.78
Echinodermata | Pluteus larvae 15.31
Oikopleura 1670
Chaetognatha | Chaetognaths 37770 | 89.28 | 528.30| 57.00| 244.20 | 5030 6290 33.52| 7540 150.80 | 108.30 | 86.58
Chordata Fish eggs 87.90 |

39



Table 10.3 Group and density (individual/cu.m) of zooplankton around the east coast of the Upper Gulf of Thailand
: November 1992

Phylum Group Station
TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTG1
Coelenterata Medusae 43,10 568
Annelida Polychaete larvae 28.70 20.40 4190 | 15.50 9.10 10.90 568
Mollusca Bivalve larvae 255.30
Arthropoda Cladocera 23.20
Copepod 641.10 | 493.70 | 1509.40 | 14360 | 77390 | 595.00 | 15392.30| 525.10 | 301.60 | 1773.70 20560 | 899.42
zoea larva 17160 |  40.70
Shrimyp larvae 20.40 7.70
Lucifer 62.80 | 2060 | 10060 | 4310 ] 101.80 33.50 | 37.70 | 3660 21.20 [ 33.50
Echinodermata | Ophiopluteus 3050
Pluteus larvae 23.10
Oikopleura 8790 | 2740 50.30 28.70 54.10 | 3350 6280 77.70 78.20
Chaetogsatha | Chaetognaths 75.40 | 6390 | 100.60 | 100.60 | 224.10 | 125.70 | 139.20 | 111.70 | 163.40 | 91.40 1250 | 33.50
Chordata Fish eggs 9.10 32.00 16.70
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Table 11.1 Average and standard deviation of water quality : 1992

Temp. Salinity pH PO Trans.

avgMar92 30.740.8 | 296120 | 8.5+0.8 62413 36421
avglulo2 30.84+0.8 | 296420 | 8.6+0.8 6.2+1.3 36+2.1
avgNove2 | 273408 | 264417 | 8.7+0.3 7.640.5 54426
avg 206+0.8 | 285+1.8 | 8.6+05 6.7+0.9 42421

Table 11.2 Average and standard deviation of nutrient (ug-at/l) : 1992

Nitxite Nitrate | Phosphate | Silicate
avgMar92 <0.002 | 0.0140.03 | 0.04+0.05 | 1.20+0.44
avglul92 <0.002 | 0.05+0.01 | 0.02+0.11 | 0.96+1.07
avgNov92 <0.002 | 0.51+0.86 | 0.02+0.02 | 1.01+0.70

avg <0.002 | 0.1840.33 | 0.03+0.06 | 1.06+0.74
Table 11.3 Average and standard deviation of chlorophyll
(mg/cum.) : 1992

Chl. a Chl. b Chl. ¢
avgMar92  |0.271+0.38|0.12340.11{0.060+0.08
avglul92 0.13040.14{0.064+0.06 0.090+0.16
avgNov92Z |0.208+0.22|0.077+0.18,0.075+0.09

avg 0.20340.25{0.088+0.121 0.075+0.11
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Table 11.4 Average and standard deviation of suspended solid (mg/l) : 1992

SS
avgMar92 7.5643.96
avglulo2 8.08+361
avgNovo2 5.40+2.62
avg 7.014+5.3

Table 11.5 Average and standard deviation of volatile
organic matter around the east coast of the

Upper Gulf of Thailand : 1992

% org. mafter
avgMar92 11.27+2.61
avghul9o2 16.27+4.66
avgNov92 16.68+3.66

avg 14.7443 64

Table 11.6 Average and standard deviation of heavy metal in sediment

(ug/g sediment) : 1992

cd Cu Pb Zn Hg
avgMar92 | 0.31+0.15 | 8.53+5.99 | 3.90+2.33 | 2.24+0.40 |0.03+0.03
avgTul92 | 0.43+0.10 | 5.48+3.81 | 3.58+1.14 | 2.54+0.71 [0.0240.02
avgNov92 | 0.332+0.15 | 3.98+4.09 | 3.18+0.94 | 2.17+0.68 |no analysis
avg | 0.36+0.13 | 5.99+4.63 | 3.15+1.47 | 2.32+0.59 |0.03+0.02




Table 11.7 Total density (x 1,000,000 cells/cu.m.) and total types of phytoplankton around the east coast of the Upper Gulf
of Thailand : 1992

Total density | TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTG1
Mar-1992 0.014 | 0023 | 0102 | 0033 | 0393 | 0.011 | 0096 | 0.042 | 0635 | 0.042 | 0.103 | 0.143
Jul-1992 1.744 | 1.868 | 1.668 | 7.202 | 2.156 | 6.872 | 9728 | 1.038 | 0.660 | 7.699 | 6.145 | 5.397
Nov-1992 6.971 | 0.888 | 4.200 | 4.024 | 3.461 | 10.057 | 7.492 | 6.301 1.906 | 1.389 | 0.160 | 4.450
Total type TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KI.LAI | MTPH | CTGI1
Mar-1992 20 13 18 18 22 21 25 21 28 25 26 21
Jul-1992 9 7 7 14 9 13 14 9 7 12 10 12
Nov-1992 13 20 28 12 11 15 13 o4 9 8 20 11
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Table 11.8 Total density of zooplankton (individual/cu.m.) around the east coast of the Upper Gulif of Thailand : 1992

Total density TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI |MTPH | CTGl
Mar-1992 3009.8 | 1030.8 | 3083.9 | 4224.1 | 44745 | 1005.6 | 1199.0 | 5987.9 | 2667.5 | 20432 | 4803 | 2036.4
Tul-1992 21996 | 4022 | 1987.1 | 5282 | 11062 | 391.8 | 4525 | 4804 | 4146 | 5026 | 4526 | 11762
Nov-1992 867.2 | 614.7 | 1760.9 | 559.4 | 1181.3 | 7626 | 20652 | 703.8 | 565.5 | 2020.5 | 273.3 | 10725
Total type TCRM | CPRM | BPRM | BSAN | SIRA | SCIE | SCIW | LCHH | PTYA | KLAI | MTPH | CTGI
Mar-1992 12 7 3 7 14 11 14 16 17 15 11 13
Jul-1992 5 5 3 3 4 5 3 3 6 5 3 9
Nov-1992 4 5 4 7 6 3 8 4 4 6 5 7

L



Table 12.1 Water quality at some area around the east coast of the Upper Gulf of
Thailand : 1982-1990 : ( from Coastal water quality section, 1991 )
Station Temp. Salinity pH DO Trans. |(Phosphate| Nitrate
(ug-at/l) | (ug-at/l)
BangPakong | 28.50£1.10 | 30.7542.49 | 7.9540.50 | 7.0440.76 | 0.5840.33 2.03 18.57
Cholburi | 29.2041.40 | 28.8346.69 | 8.3610.28 | 7.55+1.65 | 0.5540.24 | 0.94 714
Bangphra 29.30142.20 31.0740.40 8.3740.24 6.41+1.08 | 2.8110.81 041 15.71
Bangsaen | 29.3041.40 | 30001606 | 8.38t025 | 6.7010.85 | 2.0911.09 -
Siracha 28.7011.26 30.7112.66 8.3040.17 6.7610.90 | 2714032 1.34 0.36
Pattaya 58.90+1.80 | 29.1011.10 | 8274021 | 6.65+0.75 | 3.34+1.49 -
Laemchabung| 28.80£1.10 | 30.831253 | 8344017 | 6.8140.75 | 2.7610.50 1.88 12.57
SattahipPort | 30.5011.20 | 31.80+1.17 | 8.1240.18 | 7.0840.86 | 4.25+2.00 - 15.71
average 29.15%1.43 30.39:1+3.14 8.2610.25 6.88i0.95 2.3910.85 1.31 13.36
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Table 12.2 Comparision of water quality around the Upper Gulf of Thailand

: From 1974-1992  (Uthumpreugporm, 1994)

Date/Year Temp. Salinity Dissolved oxygen pH
(deg. celcius) (ppt) (mg/l)
Oct. 1974 28.8-31.1 21.0-29.9 4.6-5.8 8.3
Apr. 1975 30.0-30.7 31.2-324 4.0-4.2 83
Apr. 1983 30.1-31.5 29.5-33.1 - -
Sep. 1983 : 20.6-31.1 - 91-331 - -
Apr. 1992 30.2-31.9 28.7-32.3 4249 7.5-8.0

Table 12.3 Nutdent (ug-at/l) at Laemchabung (the east coast of the Upper Gulf
of Thailand : 1986-1987 ( Thongra-ar et al, 1987)

Month Phosphate Ammonia Nitrite Nitrate
(ug-at/D (ug-at/h) (ug-at/) (ug-at/)
Feb-86 021 1.46 0.14 0.02
Mar-86 0.26 0.74 0.12 0.01
Apr-86 0.33 0.49 0.09 0.27
May-86 0.64 0.52 0.28 0.16
Tun-86 02 062 0.11 0.19
Tul-86 0.39 0.56 0.19 0.21
Aug-86 0.23 0.25 0.09 0.05
Sep-86 0.08 1.07 0.11 0.02
Oct-86 0.13 0.83 0.09 0.1
Nov-86 041 167 0.14 0.02
Dec-86 032 0.54 0.11 0.03
Jan-87 0.15 02 0.08 0.16
annual average| 0.28+0.17 0.74+0.75 0.1340.08 0.10+0.15




Table 12.4 Suspended solids (mg./) at some area around the Upper Gulf of Thailand

1 1989-1990 (from : Coastal Water Quality Division, 1991) -

Station Range
Bangpakong 21.10+2.89
Cholburi 36.45+14.05
Bangpra 7.0844.89
Baﬁgsaen 9.36+8.21
Siracha 8.79+4.45
Pattaya 10.32+10.01
Laemchabang 9.64-+6.06
Sattahip Port no data
Average 14.32+7.15

Table 12.5 The distribution of some heavy metal in sediment (ppm dry weight)
around the cast coast of the Upper Gulf of Thailand : 1993

(Chenbumrmung, 1994)

average Minimum Maxinmum
Cd 0.45+0.17 0.11 1.31
Pb 12.88+4.21 nd 41.17
Cu 13.86+8.74 0.89 69.85
Zn 26.40+15.06 4.82 113.58
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