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Distribution and Abundance of Phytoplankton

along the Eastern Coast of Thailand in 2004

Thidarat Noiraksar, Acharee Fuping and Apiradee Hunpongkittikul

Institute of Marine Science, Burapha University, Chon Buri 20131

Abstract

Distribution and abundance of phytoplankton were studied along the Eastern Coast of
Thailand. The samples were collected from 76 stations in the dry season (March 2004) and wet
season (August 2004). Ninety eight genera of phytoplankton were found. They were blue-green
algae (7 genera), green algae (9 genera), diatom (65 genera), golden-brown algae (1 genus),
silicoflagellate (1 genus) and dinoflagellate (15 genera).The most distribution of the
phytoplankton was Bacteriastrum spp. followed by Chaetoceros spp., Coscinodiscus spp.,
Cylindrotheca sp., Navicula spp., Pleurosigma spp. and Thalassiosira spp., respectively. In terms
of average cell density, Skeletonema sp. was the most abundance diatom in both seasons. The
Shannon’s diversity index in the dry and wet seasons were 0.09-2.49 and 0.27-2.54, respectively.
Variation of the phytoplankton community structure was mainly influenced by salinity, dissolved

oxygen, transparency and pH, respectively.

Key word: distribution, abundance, phytoplankton, Eastern Coast of Thailand
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Division Class Order Family Genus
Cyanophyta Cyanophyceae Chroococcales  Chroococcaceae Chroococcus sp.
Microcystis sp.
Nostocales Oscillatoriaceae Oscillatoria spp.
Spirulina sp.
Nostocaceae Anabaena spp.
Raphidiopsis sp.
Richelia sp.
Chlorophyta  Chlorophyceae Chlorococcales Hydrodictyaceae Pediastrum sp.
Oocystaceae Lagerheimia sp.
Oocystis sp.
Scenedesmaceae Scenedesmus spp.
Zygnematales Zygnemataceae Spirogyra sp.
Desmidiaceae Cosmarium sp.
Staurastrum sp.
Euglenophyceae Euglenales Euglenaceae Euglena spp.
Phacus spp.
Chromophyta  Bacillariophyceae  Biddulphiales Thalassiosiraceae Cyclotella sp.
Lauderia sp.
Planktoniella sp.
Skeletonema sp.
Thalassiosira spp.
Melosiraceae Melosira sp.
Paralia sp.
Aulacoseiraceae Aulacoseira sp.
Leptocylindraceae ~ Corethron sp.
Leptocylindrus spp.
Coscinodiscaceae Coscinodiscus spp.
Palmeria sp.
Hemidiscaceae Actinocyclus sp.

Pseudoguinardia sp.
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Division Class Order Family Genus
Asterolampraceae Asterolampra sp.
Asteromphalus sp.
Heliopeltaceae Actinoptychus sp.
Rhizosoleniaceae Dactyliosolen sp.
Guinardia spp.
Proboscia sp.
Pseudosolenia sp.
Rhizosoleniaceae Rhizosolenia spp.
Hemiaulaceae Cerataulina spp.
Climacodium sp.
Eucampia spp.
Hemiaulus spp.
Cymatosiraceae Cymatosira sp.
Plagiogramma sp.
Biddulphiaceae Biddulphia spp.
Trigonium sp.
Chaetoceraceae Bacteriastrum spp.
Chaetoceros spp.
Lithodesmaceae Bellerochea spp.
Ditylum spp.
Helicotheca sp.
Neostreptotheca sp.
Eupodiscaceae Auliscus sp.
Odontella spp.
Triceratium sp.
Bacillariales Fragilariaceae Asterionellopsis sp.
Synedra sp.
Rhaphoneidaceae Perissonoé sp.
Rhaphoneis sp.
Ardissoneaceae Ardissonea sp.
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Division Class Order Family Genus
Thalassionemataceae Thalassionema spp.
Thalassiothrix sp.
Licmophoriaceae Licmophora sp.
Striatellaceae Grammatophora sp.
Lyrellaceae Lyrella spp.
Petroneis sp.
Naviculaceae Amphora spp.
Naviculaceae Diploneis sp.
Gyrosigma sp.
Naviculaceae Meuniera sp.
Navicula spp.
Pleurosigma spp.
Trachyneis sp.
Unidentified
Bacillariaceae Bacillaria sp.
Cylindrotheca sp.
Nitzschia spp.
Pseudonitzschia spp.
Surirellaceae Campylodiscus sp.
Entomoneis sp.
Surirella spp.
Chrysophyceae Ochromonadales  Dinobryaceae Dinobryon sp.
Dictyochophyceae Dictyochales Dictyochophyceae Dictyocha sp.
Dinophyceae Prorocentrales Prorocentraceae Prorocentrum spp.
Dinophysiales Dinophysiaceae Dinophysis spp.
Gymnodiniales Gymnodiniaceae Gymnodinium sp.
Gyrodinium sp.
Noctilucales Noctilucaceae Noctiluca sp.
Gonyaulacales Ceratiaceae Ceratium spp.
Goniodomaceae Alexandrium sp.

Gonyaulacaceae

Gonyaulax sp.
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Division Class Order Family Genus

Pyrophacaceae Pyrophacus sp.

Peridiniales Calciodinellaceae Scrippsiella sp.
Congruentidiaceae Diplopsalis sp.

Diplopsalopsis sp.

Peridiniaceae Peridinium sp.
Podolampadaceae Podolampas sp.
Protoperidiniaceae Protoperidinium spp.

a v /2 do ¢ ¢ A A a o
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Dry Season Wet Season
Taxon No.of % of'total No.of % of total

station cells station cells
Cyanophyta (Blue green algae)
Chroococcus sp. - - 5 0.47
Microcystis sp. - - 3 1.03
Oscillatoria spp. 50 2.60 68 14.31
Spirulina sp. - - 12 0.02
Anabaena spp. 3 0.01 17 <0.01
Raphidiopsis sp. - - 1 <0.01
Richelia sp. 11 0.01 13 0.21
Chlorophyta (Green algae)
Pediastrum sp. - - 3 0.02
Lagerheimia sp. - - 5 <0.01
Oocystis sp. - - 4 <0.01
Scenedesmus spp. - - 9 0.02
Spirogyra sp. - - 1 <0.01
Cosmarium sp. - - 3 <0.01
Staurastrum spp. - - 5 0.05
Euglena spp. - - 7 <0.01
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Dry Season Wet Season

No.of % of total No.of % of total

station cells station cells
Chlorophyta (Green algae)
Phacus spp. - - 5 <0.01
Chromophyta
Class Bacillariophyceae
Order Biddulphiales (centric diatom)
Cyclotella sp. 37 0.03 45 0.22
Lauderia sp. 41 0.14 46 0.54
Planktoniella sp. 2 <0.01 3 <0.01
Skeletonema sp. 36 72.90 38 25.48
Thalassiosira spp. 11 0.22 69 4.95
Melosira sp. - - 3 0.01
Paralia sp. 23 0.01 20 0.03
Aulacoseira sp. - - 6 0.01
Corethron sp. 33 0.02 22 0.03
Leptocylindrus spp. 53 0.22 50 0.86
Coscinodiscus spp. 68 0.08 68 0.33
Palmeria sp. 3 <0.01 6 <0.01
Actinocyclus sp. - - 10 0.05
Pseudoguinardia sp. - - 10 <0.01
Asterolampra sp. 1 <0.01 1 <0.01
Asteromphalus sp. 8 <0.01 6 <0.01
Actinoptychus sp. 2 <0.01 3 <0.01
Dactyliosolen sp. 36 <0.01 16 0.05
Guinardia spp. 62 0.19 34 0.56
Proboscia sp. 59 0.15 22 0.05
Pseudosolenia sp. 48 0.04 9 0.04
Rhizosolenia spp. 70 0.38 53 0.37
Cerataulina spp. 23 0.06 30 0.22
Climacodium sp. 30 0.03 7 0.01
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Dry Season Wet Season
Taxon No.of % of total No.of % of total

station cells station cells
Chromophyta
Class Bacillariophyceae
Order Biddulphiales (centric diatom)
Eucampia spp. 24 0.01 21 0.08
Hemiaulus sp. 55 0.19 35 0.47
Cymatosira sp. 2 <0.01 2 <0.01
Plagiogramma sp. 1 <0.01 - -
Biddulphia spp. 22 <0.01 32 0.12
Trigonium sp. - - 1 <0.01
Bacteriastrum spp. 63 1.92 59 13.16
Chaetoceros spp. 74 14.67 67 18.9
Bellerochea spp. 9 0.02 20 0.56
Ditylum spp. 16 0.12 18 0.02
Helicotheca sp. 12 0.19 23 0.03
Neostreptotheca sp. 1 <0.01 6 <0.01
Auliscus sp. 7 <0.01 15 0.02
Odontella spp. 41 0.04 46 0.06
Triceratium sp. 2 <0.01 6 <0.01
Chromophyta
Class Bacillariophyceae
Order Bacillariales (pennate diatom)
Asterionellopsis sp. 33 0.13 14 1.78
Synedra sp. 1 <0.01 16 0.11
Perissonog sp. 2 <0.01 - -
Rhaphoneis sp. - - 7 <0.01
Ardissonea sp. - - 2 <0.01
Thalassionema spp. 70 0.29 58 1.83
Thalassiothrix sp. 11 <0.01 - -
Licmophora sp. 33 0.03 17 0.01
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Dry Season Wet Season
Taxon No.of % of total No.of % of total

station cells station cells
Chromophyta
Class Bacillariophyceae
Order Bacillariales (pennate diatom)
Grammatophora sp. 7 <0.01 2 <0.01
Lyrella spp. 21 <0.01 20 0.01
Petroneis sp. - - 12 0.01
Amphora spp. 50 0.07 47 0.12
Diploneis sp. 12 <0.01 15 0.06
Gyrosigma sp. 4 <0.01 - -
Meuniera sp. 19 <0.01 16 0.02
Navicula spp. 74 0.08 67 0.33
Pleurosigma spp. 71 0.14 66 0.12
Trachyneis sp. 5 <0.01 22 0.02
Unidentified pennate diatom - - 4 0.49
Bacillaria sp. 16 0.02 16 0.05
Cylindrotheca sp. 67 0.33 65 3.01
Nitzschia spp. 53 0.07 63 0.15
Pseudonitzschia spp. 72 4.23 37 0.52
Campylodiscus sp. 3 <0.01 1 <0.01
Entomoneis sp. 41 0.07 28 0.14
Surirella spp. 14 <0.01 28 0.01

Class Chrysophyceae (Golden-brown algae)

Dinobryon sp. - - 2 <0.01
Class Dictyochophyceae (Silicoflagellate)
Dietochasp. 13001 16 <001
Class Dinophyceae (Dinoflagellate)
Prorocentrum spp. 30 <0.01 27 0.02

Dinophysis spp. 6 <0.01 31 0.05
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Dry Season Wet Season
Taxon No.of % of total No.of % of total

station cells station cells
Class Dinophyceae (Dinoflagellate)
Gymnodinium sp. 10 <0.01 13 3.18
Gyrodinium sp. - - 6 <0.01
Noctiluca sp. - - 21 0.06
Ceratium sp. 48 0.06 56 3.45
Alexandrium sp. 18 0.01 6 <0.01
Gonyaulax sp. 1 <0.01 17 0.11
Pyrophacus sp. 11 <0.01 3 <0.01
Scrippsiella sp. 4 <0.01 1 <0.01
Diplopsalis sp. 17 <0.01 5 <0.01
Diplopsalopsis sp. 6 <0.01 19 0.02
Peridinium sp. 12 0.02 22 0.02
Podolampas sp. 2 <0.01 1 <0.01
Protoperidinium spp. 58 0.06 67 0.53
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MI19WUIN 1 A1 Univariate indices UTNUTWHINZIANIAALIUDDN Lﬁeuﬁumu 2547

Station Abundance (Cells L'l) Richness Evenness Diversity
Al 27261 20 0.05 0.15
Al.l 273155 21 0.03 0.10
Al.2 201969 14 0.04 0.09
Al3 245378 18 0.04 0.12
A2 469 19 0.59 1.73
A2.1 214 17 0.62 1.76
A3 3431 25 0.16 0.51
A3.1 7473 30 0.27 0.93
B1 7001 33 0.28 0.98
BI1.1 14810 24 0.38 1.22
B2 10959 22 0.36 1.10
B2.1 9482 27 0.39 1.30
B3 1504 30 0.35 1.21
Cl.1 7552 25 0.55 1.76
C2 6628 25 0.50 1.60
C2.1 14641 34 0.21 0.73
C3 18119 33 0.13 0.44
C3.1 2282 27 0.35 1.16
C4 4971 36 0.45 1.61
C4.1 923 26 0.47 1.54
C5 191 27 0.63 2.06
C5.1 6806 29 0.41 1.38
C6 105 17 0.74 2.10
C6.1 3561 26 0.50 1.62
D1 4935 29 0.44 1.48
Dl1.1 3124 25 0.45 1.46
D2 5023 30 0.42 1.42
D2.1 3577 30 0.47 1.60
D3.1 5245 30 0.49 1.68
D4 6651 30 0.47 1.61
D4.1 4667 27 0.53 1.76
D5 8311 33 0.29 1.02
El 221 29 0.44 1.49
El.1 65 14 0.66 1.75

E2 270856 22 0.12 0.38




AT MRUIN 1 (AD)

Station Abundance (Cells L_l) Richness Evenness Diversity
E2.1 850 32 0.49 1.71
E3 4315 21 0.32 0.99
E4 9550 30 0.30 1.02
E4.1 10169 23 0.12 0.36
ES 188 30 0.69 2.34
E5.1 2801 19 0.44 1.30
E5.2 178 28 0.66 2.19
E5.3 243 25 0.401 1.29
F1 213 26 0.45 1.45
F1.1 1743 35 0.53 1.88
F2 1255 31 0.62 2.14
F2.1 2270 35 0.58 2.07
F3 433 25 0.53 1.72
F3.1 555 28 0.54 1.79
F4 421 31 0.67 2.30
F4.1 424 29 0.71 2.38
F5 332 29 0.65 2.20
F5.1 315 26 0.47 1.52
Gl 386 29 0.62 2.07
Gl.1 2261 26 0.57 1.85
Gl1.2 1984 24 0.46 1.46
Gl1.3 2932 27 0.47 1.56
G2 6732 24 0.18 0.56
G2.1 17582 21 0.19 0.58
G2.2 18955 20 0.22 0.65
G2.3 20775 20 0.20 0.59
G3 7811 25 0.18 0.57
G3.1 5699 25 0.25 0.80
G4 3554 12 0.07 0.16
G4.1 2604 20 0.11 0.34
G4.2 174 20 0.56 1.68
G4.3 1043 13 0.18 0.47
G5 115 23 0.76 2.40
G5.1 130 27 0.73 2.40

G5.2 297 28 0.74 2.45




AT MRUIN 1 (AD)

Station Abundance (Cells L_l) Richness Evenness Diversity
G5.3 519 38 0.61 2.23
G6 837 25 0.49 1.57
G6.1 2243 29 0.61 2.06
G6.2 1367 24 0.54 1.72
G6.3 1491 23 0.80 2.49
AVERAGES 14205.22 25.8 0.43 1.39

M319WUIN 2 A1 Univariate indices USNUMNSFINLI@NANL I UD0N ADUTINIAY 2547

Station Abundance (Cells Lil) Richness Evenness Diversity
Al 649 13 0.58 1.48
Al.l 1011 20 0.37 1.11
Al.2 1190 19 0.41 1.20
Al3 642 21 0.53 1.61
A2 82445 14 0.25 0.65
A2.1 3172 22 0.27 0.85
A3 2584 20 0.10 0.29
A3.1 2310 19 0.28 0.83
Bl 1832 27 0.40 1.32
BI1.1 4705 29 0.44 1.47
B2 13490 30 0.22 0.74
B2.1 4789 22 0.32 0.98
B3 3223 26 0.46 1.49
Cl.1 2122 25 0.52 1.67
C2 1255 25 0.77 2.47
C2.1 4491 24 0.44 1.41
C3 3652 25 0.39 1.25
C3.1 3730 23 0.47 1.47
C4 3482 26 0.39 1.27
C4.1 3373 26 0.46 1.50
C5 5101 35 0.43 1.54
Cs.1 5881 21 0.37 1.11
C6 3070 33 0.45 1.58
C6.1 2844 31 0.41 1.42
D1 2750 31 0.38 1.29
Dl1.1 3293 24 0.44 1.39




A5 1NUIN 2 (91D)

Station Abundance (Cells L_l) Richness Evenness Diversity
D2 1690 27 0.44 1.45
D2.1 4107 37 0.37 1.33
D3 3561 30 0.39 1.31
D3.1 3617 24 0.45 1.42
D4 4021 32 0.41 1.42
D4.1 3287 28 0.43 1.44
D5 4835 36 0.41 1.47
El 372 24 0.58 1.84
El.1 7224 33 0.36 1.27
E2 11574 28 0.19 0.64
E2.1 1863 40 0.47 1.74
E3 1877 37 0.56 2.03
E4 262 22 0.53 1.62
E4.1 3321 30 0.58 1.98
E5 2420 30 0.61 2.07
ES.1 4079 35 0.62 2.19
E5.2 3916 31 0.61 2.08
E5.3 5459 35 0.58 2.05
F1 6069 34 0.52 1.84
F1.1 4216 36 0.59 2.11
F2 4522 36 0.58 2.09
F2.1 6719 37 0.55 1.98
F3 1903 36 0.69 2.48
F3.1 484 33 0.57 2.00
F4 6560 38 0.70 2.54
F4.1 3102 38 0.66 241
F5 2198 36 0.71 2.53
F5.1 2777 38 0.70 2.53
Gl 421 20 0.48 1.44
Gl.1 575 24 0.48 1.51
Gl1.2 2443 28 0.30 1.00
Gl1.3 997 27 0.47 1.55
G2 43901 23 0.22 0.69
G2.1 6348 29 0.57 1.93

G2.2 0 0 0 0




A5 1NUIN 2 (91D)

Station Abundance (Cells L_l) Richness Evenness Diversity
G2.3 0 0 0 0
G3 4812 22 0.60 1.86
G3.1 2417 26 0.67 2.18
G4 906 21 0.69 2.11
G4.1 1385 28 0.49 1.63
G4.2 1123 27 0.49 1.62
G4.3 2692 25 0.55 1.76
G5 2936 28 0.42 1.39
G5.1 4706 30 0.44 1.47
G5.2 1206 25 0.66 2.11
G5.3 4448 20 0.09 0.27
G6 2887 21 0.43 1.30
G6.1 8363 14 0.12 0.33
G6.2 1893 18 0.24 0.69
G6.3 5828 17 0.33 0.93
AVERAGES 5046 27.4 0.46 1.53

Richness = number of non-zero elements in row

Evenness = H / In (Richness)

Diversity = - sum (Pi*In(Pi)) = Shannon's diversity index

where Pi = importance probability in element i (element i relativized by row total)



Y U
MINANUIN 3 ﬂﬂ!ﬂ']WﬁngLa‘UiL’Jﬂl%?ﬂﬂ\iﬂ%iﬁﬂ?ﬂ@%’ajuﬂﬂﬂ Lﬁauﬁmﬂu U 2547

Depth  Trans. DO Temp. Sal.
Station Code  Time pH

(m) (m) (mgL) (C)  (psu)

1. ﬂmmjﬁymnﬂgm, Javu(lu) Al 13.07 10.2 0.4 5.7 7.7 33.1 28.0
2. thnuiimnalzng, WuAuded 7uen)  ALL 14.27 3.5 0.4 8.7 8.0 29.1 27.0
3. thauif g, Wududed 7@ A12 14.11 22 04 8.8 8.5 304 27.0
4. ‘I_hﬂl,!,ijﬁyT’UN‘ﬂSﬂﬂ, Y_iuﬁuﬁaﬁ 7)) Al3 14.45 45 0.1 6.8 8.0 29.0 27.0
5. 81¥a13, vihemaina (lu) A2 13.38 0.8 0.1 5.6 8.1 312 29.0
6. Wenvdl (uen) A2.1 13.16 3.0 0.8 5.9 79 30.0 31.0
7. 819da, nusedlszue (luw) A3 12.22 2.1 0.9 5.1 8.0 30.0 31.0
8. 99Aa1, Aaov e (Uon) A3.1 11.54 2.8 1.1 5.6 8.2 298 31.0
9. uvamunu (lu) Bl 11.40 2.1 1.8 6.4 8.2 29.9 31.0
10. VLAY, mumﬁa (Uen) Bl1.1 11.20 8.5 1.9 6.2 8.2 29.1 31.0
11, vauery, aounan (Tu) B2.1 10.58 2.1 2.1 59 8.3 29.9 31.0
12. nauay, aeuld (wen) B2.1 10.44 3.6 3.6 6.1 8.3 29.6 31.0
13. wauary, 2ouun (lu) B3 10.28 1.6 0.9 53 8.3 294 32.0
14. VNNWSE (UBN) Cl.1 10.00 4.6 24 55 82 29.0 31.0
15. i3, imzaee (lu) 2 9.27 2.0 0.9 5.2 8.2 29.4 31.0
16. HLLAY (WON) c2.1 9.03 8.7 3.0 5.1 8.5 28.2 32.0
17. 8190w, na1we1 (lu) c3 8.31 43 1.7 4.9 8.2 28.8 32.0
18. uWaNn1IY,H 1 (Uon) C3.1 16.55 19.5 3.1 5.7 8.2 282 32.0
19. MSouvaunii (lu) c4 16.26 12.8 1.8 6.0 8.2 293 31.0
20. danediiuadu (won) c4.1 15.56 13.8 42 59 8.2 285 32.0
21. 13418 (lu) cs 15.03 1.1 0.4 5.7 8.4 31.4 33.0
22. 15419 (uen) Cs5.1 14.19 4.7 1.7 59 8.2 29.7 32.0
23. aaauunae (lu) c6 13.49 0.9 0.9 6.2 8.4 30.8 32.0
24. AMAUUNED (UBN) Cé6.1 13.05 8.3 2.0 6.1 8.2 29.1 32.0
25. 33. 1A (lu) DI 12.49 2.8 1.7 6.0 8.2 29.4 33.0
26.53. AR AN (LoN) D11 1219 75 2.4 6.0 8.2 284 330
27. 53 nemaivd (lu) D2 10.45 33 1.9 6.4 8.2 28.8 33.0
28. thnaaoenet (uen) D2.1 10.26 6.6 22 5.8 8.2 28.4 33.0
29. veuriou dunia (lu) D3 10.01 5.1 2.4 5.9 8.2 29.0 33.0
30. veuiew, aulsyan (Uon) D3.1 9.51 9.0 34 59 8.2 29.0 33.0
31. voudien, doudisnn (lu) D4 9.23 42 2.6 59 8.2 29.0 33.0




A1 NN 3 (AD)

Depth  Trans. DO Temp.  Sal
Station Code  Time pH

(m)  (m) (mgL) 0 (psw)
32. soulsuganIa (on) D4.1 9.05 9.7 32 6.4 8.2 29.0 33.0
33. vouiion,gania (lu) D5 8.30 3.1 2.0 5.4 8.2 29.4 33.0
34. viueaunu(lu) El 15.10 4.1 1.0 6.1 8.2 29.1 33.0

35, daugadvnssuaeulu
E2 14.18 11.0 2.1 5.8 8.2 28.9 33.0

Wasadl (lu)

36. Wianswned (lu) E3 13.43 35 13 6.2 8.1 29.0 32.0
37. da1eviise (Won) E2.1 14.45 145 5.4 6.0 8.2 28.9 33.0
38, dudoulndimzaziiia (uen) E3.1 9.44 8.3 1.7 6.9 8.3 28.7 32.0
39. 1hnaasathumnaiuy) E4 9.22 33 0.9 6.5 8.3 28.6 32.0
40. thanassthumnIuwen) E4.1 9.03 5.0 13 73 8.3 28.6 32.0
41. ﬂmuajﬁyﬁzﬂm(lu) E5 1437 4.1 0.9 4.6 8.3 29.1 32.0
4. ﬂTﬂLLijifﬁszm(u@ﬂ) E5.1 13.44 10.2 1.9 4.7 8.3 29.0 33.0
43, ﬂmmiffmam(ej?w) E5.2 14.20 8.1 1.6 43 8.3 29.0 33.0
44, ﬂWﬂLLiJ"Lfﬁ:iEJEN(’U’J‘I) E5.3 14.03 9.7 1.4 4.6 8.3 29.1 33.0
45, i, Hruemnslu) Fl 13.23 6.5 2.0 45 8.3 29.0 32.0
46. WA, Audi(uon) FI1.1 13.04 10.2 42 4.8 8.3 29.1 33.0
47. MaudsIa, qﬂmma(“lu) F2 12.48 2.3 23 5.1 8.3 29.1 33.0
48. a1, Aue(uen) F2.1 12.32 9.7 2.9 49 8.3 29.0 33.0
49. aaugnumiam(li) F3 11.20 32 1.1 42 8.2 28.6 33.0
50. 1hnAavanaI(Uen) F3.1 10.59 6.0 1.4 45 8.3 28.8 33.0
51, uvanuaiiud, dumacln) F4 10.19 5.0 2.9 43 8.2 28.9 33.0
52. AN, naeA(LEN) F4.1 10.32 8.2 3.7 4.6 8.2 29.0 33.0
53. 812 lai(lw) F5 9.38 56 25 4.6 8.2 277 33.0
54. 812 lai(uen) F5.1 9.55 10.0 2.6 45 8.2 29.0 33.0
55. ﬂ1ﬂmi1‘f1ﬂmza§(“lu) Gl 12.33 53 1.7 4.8 8.1 28.9 33.0
56. ﬂmmiifwﬂmm{(uaﬂ) Gl.1 11.11 3.1 1.0 5.6 8.2 29.1 32.0
57. mmmﬁmssuas’oﬁm Gl1.2 11.42 23 1.3 54 8.2 292 32.0
58. ﬂmmjfwﬂsmaf(sm) G1.3 12.10 25 1.4 5.6 8.2 29.2 32.0
59. ﬂmmiffwﬁ’mﬂ(iu) G2 15.23 35 1.9 5.9 8.2 29.4 32.0
60. ﬂwﬂzmifwﬁﬁm(uaﬂ) G2.1 14.18 25 25 5.9 8.2 29.7 32.0
61. thawiinissa@ho) G2.2 14.57 1.9 1.9 6.0 8.3 298 32.0
62. ﬂmmjfwﬁqsm(mw) G2.3 14.38 2.0 2.0 6.0 8.2 30.0 32.0
63. anfensziu(lu) G3 10.12 1.6 1.6 6.4 8.3 30.0 32.0




A1 NN 3 (AD)

Depth  Trans. DO Temp.  Sal
Station Code  Time pH
(m  (m) (mgL) (C)  (psw)
64. B1RINTZIVL(UBN) G3.1 9.55 5.1 22 6.5 8.3 30.0 32.0
65. 1hnmii Tuna(lu) G4 15.34 6.8 0.4 5.4 7.9 32.0 32.0
66. ﬂmum‘fﬁuwﬁ(uan) G4.1 14.45 5.5 04 54 8.0 31.0 32.0
67. 1hauminh IR TEICAT)) G4.2 14.25 4.0 0.4 5.6 8.0 31.0 32.0
68. ﬂmmjfﬁuwﬁ(mw) G4.3 14.08 4.7 0.8 6.1 8.2 31.0 32.0
69. ﬂmmiffmvg(‘lu) G5 11.28 2.6 0.5 6.0 8.3 29.0 32.0
70. ﬂmmilfwmg(uan) G5.1 10.10 5.5 1.7 6.2 8.3 29.0 31.0
71. ﬂmmjﬁymvg(c%’w) G5.2 10.57 6.0 0.4 6.1 8.3 29.0 32.0
72. ﬂmmjfn'wg(em) G5.3 1038 43 1.0 5.9 8.2 29.0 32,0
73. thauithasia) N7 G6 13.48 3.3 0.2 5.6 7.7 31.7 30.0
74. thnuihasauen) Ny 2 G6.1 12.03 1.1 0.1 6.1 8.1 30.3 31.0
75. thauihasadhe) N1 G6.2 13.04 15 02 6.1 8.1 30.0 32.0
76. 1hnwihasa@) U3 G6.3 12.27 2.8 0.3 5.4 7.9 31.0 31.0
v .
MIWUIN 4 Qummihmzieuinaneilinzianiaey Jueen weudamay 1 2547
Depth  Trans. DO Temp. Sal.
Station Code Time pH
(m  (m) (mgL) (C)  (psu)
1. ﬂmmiﬁymnﬂ:m, Javu(lu) Al 14.24 10.6 0.2 36 74 293 0.1
2. °1J1mm'ﬁymmJ$m, vjmﬁuﬁaﬁ 7(Wen)  Al.l 1321 22 0.1 42 7.9 295 02
3. ﬂmmjﬁymnﬂzm, vju!ﬁuﬁaﬁ 7)) A2 13.42 1.3 0.1 42 78 29.8 02
4. ‘I_hﬂl,!,ijﬁyT’UN‘ﬂSﬂﬂ, Y_iuﬁuﬁaﬁ 7)) Al3 13.53 41 0.1 3.6 7.9 295 02
5. 91¥a3, vihemainan (lu) A2 15.55 Ll 0.2 93 %0 328 40
6. unzdl (wen) A2 1 12.03 0.6 0.1 7.9 8.5 31.2 6.0
7. 919fa1, nusedszue (v A3 11.32 0.8 0.3 52 8.2 311 10.0
8. g19fian, Aaoelulse (won) A3l 11.10 1.5 1.8 47 8.3 30.1 190
o, iy () Bl 10.59 1.1 1.6 3.7 8.3 305 170
10. V1LY, ABUINIID (WD) BI.1 1043 73 13 52 83 29.7 27.0
11, vanay, aounan (1) Bl 0% 2 1.9 6.3 83 295 180
12, ey, aewld (wen) Bl 9.14 3.1 1.9 6.2 8.5 292 200
13, wrauser, 2eunm () B3 8.37 12 0.8 5.5 8.4 299 230
14, 11IW5 (W) c11 12.06 23 1.6 6.1 8.3 297 220




A5 NUIN 4 (91D)

Depth  Trans. DO Temp. Sal.
Station Code Time pH
(m  (m) (mgL) (C)  (psw)
15. ﬁ?ﬂ“}ﬂ, Ay (ﬂlu) 2 11.37 0.6 0.3 6.2 8.3 29.9 23.0
16. HUAS (WBN) 2.1 11.14 6.7 1.9 5.2 8.4 295 250
17. ?J"I’JQWJ, naeen (“lu) C3 10.46 3.9 1.2 5.6 8.4 29.4 4.0
18. Llﬁﬁuﬂﬁd,ﬁm"lﬂ (uen) 31 10.18 18.9 3.5 5.0 8.2 29.6 28.0
19. s ouvannil (11‘!) c4 9.45 12.3 1.7 4.1 8.3 29.5 28.0
20. danefiuadn (uen) C4.1 9.23 14.2 29 47 8.2 295 290
o1 INI?J% (“lu) cs5 15.13 2.2 0.5 6.3 8.6 30.5 22.0
2. ISQTﬂg (uon) 5.1 14.42 5.7 2.0 6.0 8.5 29.7 25.0
23, AAUINE® (ﬂlu) c6 14.25 0.6 0.5 6.3 8.5 31.3 24.0
24. AAAUUNGD (UBN) Cé6.1 13.44 37 22 3.0 8.4 296 270
25 59. ’NF?E;HJW] (11&) DI 13.25 33 1.4 6.1 8.5 29.9 25.0
26.59. ﬂ?f@lgﬁ@{ﬂ (uon) DL1 13.05 54 3.0 5.9 8.5 29.6 26.0
27, ‘ﬁu1ﬂ1§hlﬂﬂw1tﬁﬁl$ﬂa (ﬂlu) D2 12.45 2.0 2.0 5.7 8.5 30.4 26.0
28. 1naaseiingl (Won) D2.1 1231 4.4 L5 37 8.5 295 260
29, immﬁﬂu,é’fum@ du) D3 11.53 4.1 32 5.9 8.5 29.4 26.0
30. ﬂﬂmﬁﬂu, ﬁuﬂizﬁ\ifﬁ( (uon) D3.1 11.17 7.0 4.0 54 8.5 29.0 27.0
31. ﬂﬂmﬁﬂu,ﬁ@wﬁﬁ’ﬁ] (Gl.‘l‘l) D4 10.53 3.0 2.4 5.7 8.5 29.0 27.0
32. voutiiougAnIA (UoN) D4.1 10.47 43 43 33 8.2 290 270
33. i]ﬂmﬁﬂu,ﬁﬁ]ﬁ‘lﬂ (“lu) D5 10.42 2.8 1.5 53 8.4 29.1 27.0
34. ‘Hu’tN!,!,‘V‘l‘lJ(Glu) El 12.50 3.8 1.3 54 8.3 31.1 33.0
35. Uawgaawnssunouly
E2 11.07 3.8 33 6.2 8.2 30.1 33.0
WTasadi (lu)

36. HIANT1ENDY (11«1) E3 11.50 3.7 1.0 5.8 8.2 30.6 33.0
37 daeriide (uon) E21 12.28 14.4 5.8 4.9 8.3 29.7 33.0
38. dudloundimzaziiia (Len) E3.1 10.47 7.9 2.0 32 8.2 296 330
39. thnpassthumnaiuy) E4 10.21 2.9 2.3 37 8.2 308 320
40. thanassthumnIu(en) E4.1 10.07 45 3.0 6.2 8.1 299 330
41. ﬂWﬂLLij‘l{ﬁzﬂ@Q(ﬂlu) E5 16.28 3.5 0.7 5.6 8.3 30.3 323
42. ﬂmmiifﬁ:am(uaﬂ) E5.1 15.40 8.9 21 32 8.2 300 330
43. ﬂmuiilfﬁzﬂm(%'w) E5.2 16.14 8.5 e 5.8 8.3 305 330
44. ‘]hﬂuijf:ﬁzﬂﬂﬂ(“llﬂ) E5.3 15.59 7.0 2.0 53 8.2 30.0 33.0
45 e, Huema(lu) F1 15.14 6.3 1.4 47 8.1 301 330
14.50 10.1 2.7 5.7 8.2 302 330

46. MAUNIIN, Hud1(1en) Fl1.1




A5 NUIN 4 (91D)

Depth  Trans. DO Temp. Sal.
Station Code Time pH
(m)  (m) (mgL) (C)  (psu)
47. ﬁWﬂLLij%’Wﬁﬂ, @ﬂm'm(“lu) 2 14.35 2.3 1.3 6.2 8.2 30.9 32.0
48, w51, Aue1I(uen) F2.1 14.19 2.7 3.7 3.4 8.2 30.0 33.0
49. mua;ﬂmmﬁm(“lu) F3 12.41 3.0 1.4 6.2 8.2 30.0 33.0
50, ﬂmﬂaamnm(uan) F3.1 12.18 5.7 2.1 54 8.2 29.9 33.0
51 uwamﬂﬁuﬁ,ﬁ’umﬂ(iu) F4 11.33 5.4 1.4 5.4 8.2 29.8 32.0
52, uraNUINLN, naMIA(UEN) F4.1 11.20 8.5 1.9 32 8.2 29.6 33.0
53 a'n"hi(“lu) F5 11.05 5.1 1.8 5.0 8.1 29.3 32.0
54 ’e]'n"lﬂu'(uﬂﬂ) F5.1 10.53 8.6 1.2 5.9 8.1 29.6 33.0
55. ﬂwﬂmjﬁwﬂi:uﬁf(clu) Gl 12.27 47 0.2 >3 8.1 28.5 0.7
56. ﬂmmiffwﬂm,za{(uaﬂ) Gl.1 11.21 3.4 0.7 43 75 293 23.0
57. ﬂmuiilfwﬂimﬁ{(vfs’w) G1.2 11.46 14 0.2 5.1 8.1 295 18.0
58. ﬂmuajl{wﬂimaf(mm) G13 12.00 2.0 0.2 47 77 29.0 8.0
50, ﬂmmjﬁwﬁqsm(iu) G2 14.02 22 - 6.0 8.2 29.3 19.0
60. ﬂmmiffwﬁ’ﬁm(uaﬂ) G2.1 13.36 2.4 0.4 3.6 7.9 302 21.0
61. thauiinissa@he) G2.2 0 0 0 0 0 0 0
62. thawiinisa@mn) G2.3 0 0 0 0 0 0 0
63. ’t)'TJfgj\‘iﬂiZL‘lJu(ﬂlu) a3 11.56 0.5 0.5 6.7 8.4 30.0 26.0
64. 81IRINTLIVU(LDN) G3.1 11.34 3.0 0.7 3.9 8.1 292 270
65. ﬂmum‘fﬁuw‘?du) G4 12.10 7.1 0.8 5.0 7.5 29.3 10.0
66. ﬂwﬂuajfﬁuwﬁ(uaﬂ) G4l 10.24 4.4 0.8 4.6 8.0 29.3 13.0
67. ﬂ?ﬂ!!ijifW WNT'IL]I?(G%HEI) G4.2 11.00 3.9 0.8 4.7 7.6 29.2 10.0
68. ﬂmmiffﬁuwﬁ(mw) G4.3 11.45 238 0.4 33 8.0 296 16.0
69. ‘]JWﬂLLiJ"LfWL’JVi(Glu) G5 17.16 34 0.2 6.9 8.2 29.9 23.0
0. ﬂwmuilfmvg(uan) G5.1 15.45 6.0 0.2 5.0 8.6 30.0 23.0
1. ﬂ?ﬂ!!ijif%?‘l’f(“%ﬁﬂ) G5.2 16.17 6.5 0.2 5.8 8.1 29.9 24.0
72. ﬂmmiifmvg(mw) G5.3 16.42 6.0 0.7 38 8.3 300 250
73. ﬂmuiiifwmﬂ(iu) N7 G6 14.00 3.8 0.2 >4 8.2 309 0.8
14, ‘]JWﬂLLiJI‘f;W]ﬁﬂ(u’f]ﬂ) ‘vju D) G6.1 13.18 1.7 0.3 53 8.1 29.9 17.0
75. thnuihasia@dhe) MUl Ge2 1233 2.0 0.9 >0 8.0 300200
76. ﬂmmiffwmﬂ(sum) U3 G6.3 13.35 238 0.2 32 8.0 303 13.0
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