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Prabsuek Sritipsak 2014: Utilization of Both Benthic Macroinvertebrates and
Physicochemical Parameters for Evaluating Water Quality of Khao Sam Roi Yod
Wetland, Prachaup Khiri Khan Province. Master of Science (Entomology), Major Field:
Entomology, Department of Entomology. Thesis Advisor: Mr. Akekawat Vitheepradit,

Ph.D. 125 pages.

The study of macroinvertebrate diversity and water quality was conducted to evaluate the
effect of three types of adjacent landuse (i.e., national park area, shrimp farm area, urban area) to
the Khao Sam Roy Yod Wetland, Prachaup Khiri Khan Province. The data collections were
made every other month from May 2013 to June 2014. In total, 9,843 individuals of
macroinvertebrates were collected from the Khao Sam Roy Yod Wetland , which represent 96
species, 43 families, and 13 orders. The most speciose order was Hemiptera with 27 species
representing 12 families. Whereas, The least speciose orders were Ephemeroptera, Orthoptera,
Aciculata, Anomalodesmata, [sopoda, and Veneroida with a single species of each. Overall, the
values of physio—chemical characters of water quality at collecting sites adjacent to urban areas
were higher than those of adjacent to national park area and shrimp farm area, especially
turbidity, salinity, conductivity, nitrate nitrate—nitrogen nitrogen, and ammonia nitrate—nitrogen
nitrate. The analysis of Canonical Correspondence Analysis (CCA) was conducted to determine
the association of macroinvertebrate diversity and water quality. The results showed that
temperature, turbidity, conductivity, pH, salinity, nitrate-nitrogen, and ammonia—nitrate were
associated with collecting sites adjacent to urban areas, where Hydrophilidae sp.2, Hydrophilidae
sp.4, Hydrophilidae sp.5, Ceratopogonidae sp.2, Strationmyidae sp.3, Latermulidae sp.1,
Melanoides sp.6, and Melanoides sp.8 were commonly found. The Correlation Analysis of 11
physio—chemical characters and water quality indicator macroinvertebrates showed significantly
the reverse relationship between alkaline and water quality indicator macroinvertebrates.

(p<0.05).
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°C = degree Celsius

mg/l = milligrams per liter

sp. = species

FTU = Formazin Turbidity Units
ppt = part per thousand

pus/cm = microSiemens per cm
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M1 2 Anuvanranevesdal lilinszqndundaluiiuiguihnnaniossen senihadoungunny 2555 HudeuiiguIou 2556

F J [ F J v F
A A

9 9
Order Family Spices wunqguihluagney  duiguihaadoens  Auhguibhaaaguan

Q

NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3

Coleoptera Dytiscidae Dytiscidae sp.1 1 1 1 2 5 1 2 5 0
Dytiscidae sp.2 4 5 2 26 20 27 3 2 0

Dytiscidae sp.3 2 0 2 1 1 0 2 4 0

Dytiscidae sp.4 1 0 0 0 0 0 0 0 0

Dytiscidae sp.5 0 0 0 1 0 0 0 0 0

Dytiscidae sp.6 0 0 0 5 13 0 0 0 0

Dytiscidae sp.7 0 0 0 0 0 2 0 0 0

Hydrophilidae Hydrophilidae sp.1 5 1 7 3 2 0 1 0 0
Hydrophilidae sp.2 11 2 0 5 10 b 58 28 20

Hydrophilidae sp.3 1 0 0 1 1 6 1 0 1

Hydrophilidae sp.4 6 0 1 0 0 1 15 10 5

Hydrophilidae sp.5 0 0 0 0 0 2 2 4 1

Hydrophilidae sp.6 0 0 1 0 0 0 0 0 0

Noteridae Noteridae sp.1 9 0 13 64 21 22 0 0 0
Scirtidae Scirtidae sp.1 0 0 1 3 3 17 38 118 173

1974



M3519N 2 (719)

J J v v FJ [l J
A A

2 E4
Order Family Spices g luwagney  dudguihaatofesns  Auiguihaaagury

Q

NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3

Diptera Ceratopogonidaec  Ceratopogonidae sp.1 9 7 10 1 1 15 18 1 3
Ceratopogonidae sp.2 0 0 0 0 1 0 2 0 0
Chironomidae Chironomidae sp.1 44 29 17 38 276 73 29 59 44

Chironomidae sp.2 0 0 0 13 25 8 0 1 1

Culicidae Culicidae sp.1 1 0 0 0 0 1 28 0 5

Culicidae sp.2 0 0 0 0 0 1 11 5 5

Phoridae Phoridae sp.1 0 0 0 0 0 0 0 0 0

Stratiomyidae Stratiomyidae sp.1 0 0 1 3 2 0 5 0 0

Stratiomyidae sp.2 1 4 2 1 0 0 4 1 7

Stratiomyidae sp.3 0 0 0 0 0 1 0 2

Stratiomyidae sp.4 0 1 1 1 1 0 1 1 0

Stratiomyidae sp.5 0 0 0 0 1 0 0 0 0

Stratiomyidae sp.6 0 0 0 0 0 0 2 0 0

Stratiomyidae sp.7 0 0 0 0 1 0 0 0 0

Ephemeroptera ~ Baetidae Baetidae sp.1 14 0 19 0 3 11 0 1 1

144
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Order Family Spices ﬁyuﬁsljm‘iﬂqumm ﬁyuﬁﬂjm‘iﬁﬂﬂmﬁyﬂﬁq ﬁuﬁﬁljm‘iﬁmmwmu
NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3
Odonata Aeshnidae Aeshnidae sp.1 1 0 0 0 0 0 0 0 0
Coenagrionidae ~ Coenagrionidae sp.1 8 2 12 1 7 2 2 13 19
Coenagrionidae sp.2 12 4 14 0 2 1 3 0 3
Coenagrionidae sp.3 24 6 0 2 1 4 11 10 29
Coenagrionidae sp.4 5 0 6 1 0 3 1 0 0
Gomphidae Gomphidae sp.1 0 0 1 0 0 0 0 0 0
Libellulidae Libellulidae sp.1 3 3 14 6 1 10 1 0 2
Libellulidae sp.2 7 3 0 0 0 0 6 0 1
Libellulidae sp.3 0 0 0 2 1 1 0 0 1
Libellulidae sp.4 1 1 1 11 5 3 0 0 0
Libellulidae sp.5 3 1 4 7 6 2 0 1 4
Libellulidae sp.6 3} 1 2 9 1 9 0 1 2
Libellulidae sp.7 0 3 0 1 0 2 1 0 0
Orthoptera Tetrigidae Tetrigidae sp.1 0 0 0 0 0 0 0 0 0

9%
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Order Family Spices ﬁyuﬁsljm‘iﬂqumm ﬁyuﬁﬂjm‘iﬁﬂﬂmﬁyﬂﬁq ﬁuﬁﬁljm‘iﬁmmwwu
NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3

Hemiptera Belostomatidae  Diplonychus rusticus 27 8 15 48 7 10 21 22 2

Gerridae Aquarius adelaidis 0 2 0 0 0 0 0 0 0

Limnogonus f. fossarum 2 10 6 1 1 3 1 5 2

Limnogonus nitidus 0 0 0 0 0 0 0 0 0

Neogeris parvulus 0 2 1 0 0 0 0 0 0

Hebridae Hebrus pseudocruciatus 2 1 0 4 0 0 0 0 0

Merragata pallescens 2 0 0 0 0 0 0 0 0

Heloterphidae  Tiphotrephes indicus 0 0 8 0 3 0 0 0 0

Hydrotrephes sp. 0 0 0 0 0 0 0 0 0

Hydrometridae = Hydrometra annamana 3 4 4 0 0 0 2 0 0

Hydrometra brevitarsus 0 2 0 0 0 0 0 0 0

Hydrometra carinata 2 3 0 0 0 2 0 0 0

Micronectidae ~ Micronecta haliploides 3 0 0 0 0 0 0 0 0

Micronecta quadristrigata 7 1 4 1 0 2 17 16 46

9%
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Order Family Spices ﬁuﬁsﬁm‘iﬂqummu ﬁuﬁﬁnﬁﬁﬂﬁmﬁyﬂaﬁﬁ ﬁuﬁsﬁuﬁwﬁmmmwu
NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3

Vellidae Microvellia douglasi 1 3 1 12 12 3 0 2 0

Microvellia sp. j 3 4 15 0 6 6 2 0 0

Microvellia sp.k 0 0 0 0 0 1 0 0 0

Naucoridae Thurselinus sp. 0 0 2 0 0 0 0 0 0

Nepidae Ranatra thai 1 3 1 0 0 1 0 0 0

Ranatra varipes 1 2 1 1 0 0 0 3 0

Notonectidae Anisops breddini 0 1 2 4 0 0 16 14 5

Anisops nasutus 0 0 0 0 0 0 0 0 0

Nychia sappho 0 2 0 2 1 1 0 0 0

Pleidae Paraplea frontalis 196 100 168 114 6 34 377 17 1

Paraplea litulata 36 11 16 22 28 25 34 1 0

Mesovellidea Mesovelia havarthi 0 0 0 0 0 0 0 0 0

Mesovelia vittigera 7 9 5 18 0 1 26 18 7

Aciculata Nereidae Nereidae sp.1 0 0 0 0 0 0 0 0 1

Ly



M3519N 2 (719)

Order Family Spices ‘ﬁuﬁsﬁm{ﬂqumm ﬁuﬁﬁnfﬁﬂﬁmﬁyﬂaﬁﬁ ﬁuﬁﬁm‘fﬁmmwwu
NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3
Amphipoda Aoridae Aoridae sp.1 0 0 0 0 0 0 82 2
Mareidae Mareidae sp.1 0 1 2 0 0 0 0 3 1
Talitridae Talitridae sp.1 4 2 2 12 7 0 4 4 0
Anomalodesmata  Laternulidae Laternulidae sp.1 3 0 0 0 0 0 1 0 0
Decapoda Atyidae Atyidae sp.1 98 125 233 75 36 101 148 6 211
Atyidae sp.2 9 21 0 0 0 0 0 0 0
Palaemonidae Palaemonidae sp.1 24 37 18 1 2 2 0 0 4
Isopoda Trachelipodidae  Trachelipodidae sp.1 0 2 0 0 0 0 0 0 0
Mesogastropoda ~ Ampullariidae Pomacea sp.1 1 0 3 0 3 0 0 0 0
Pomacea sp.2 1 0 1 0 0 0 0 0 0
Bithynidae Bithynia sp.1 0 0 0 3 4 1 0 0 0
Lymnaeidae Lymnaea sp.1 16 0 9 37 8 8 0 0 0
Planoridae Indiplanarbis sp.1 42 40 15 6 1 7 0 0 2
Stynothyridae Stynathyra sp.1 20 34 17 6 0 2 584 369 205

8y
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F F [l J F ] 2
A A

9 E4
Order Family Spices wunguihluagney  Auhguibaatedesds  Audgihasaguasu

Q

NP1 NP2 NP3 SF1 SF2 SF3 UBI UB2 UB3

Thiaridae Melanoides sp.1 201 243 128 3 5 0 18 657 12
Melanoides sp.2 79 11 27 3 2 0 12 106 3
Melanoides sp.3 25 4 123 0 0 0 2 42 2
Melanoides sp.4 1 0 5 0 21 0 1 17 0
Melanoides sp.5 11 15 13 7 8 7 149 8 15
Melanoides sp.6 5 0 66 0 0 0 3 74 44
Melanoides sp.7 3 0 11 0 0 0 3 25 0
Melanoides sp.8 29 2 7 11 10 7 319 574 112
Viviparidae Filopaludina sp.1 0 0 0 0 2 0 0 0 0
Veneroida Corbiculidae Corbiculidae sp.1 0 0 0 0 0 0 0 2 0

6v
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M519N 3 Voyawila (species code) Yoada s hiifinszandunasiny

Species Species code
Dytiscidae sp.1 sp.1
Dytiscidae sp.2 sp.2
Dytiscidae sp.3 sp.3
Dytiscidae sp.4 sp.4
Dytiscidae sp.5 sp.5
Dytiscidae sp.6 sp.6
Dytiscidae sp.7 sp.7
Hydrophilidae sp.1 sp.8
Hydrophilidae sp.2 sp.9
Hydrophilidae sp.3 sp.10
Hydrophilidae sp.4 sp.11
Hydrophilidae sp.5 sp.12
Hydrophilidae sp.6 sp.13
Noteridae sp.1 sp.14
Scirtidae sp.1 sp.15
Ceratopogonidae sp.1 sp.16
Ceratopogonidae sp.2 sp.17
Chironomidae sp.1 sp.18
Chironomidae sp.2 sp.19
Culicidae sp.1 sp.20
Culicidae sp.2 sp.21
Phoridae sp.1 sp.22
Stratiomyidae sp.1 sp.23
Stratiomyidae sp.2 sp.24
Stratiomyidae sp.3 sp.25
Stratiomyidae sp.4 sp.26

Stratiomyidae sp.5 sp.27



M3197 3 (90)
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Species

Species code

Stratiomyidae sp.6
Stratiomyidae sp.7

Baetidae sp.1

Aeshindae sp.1
Coenagrionidae sp.1
Coenagrionidae sp.2
Coenagrionidae sp.3
Coenagrionidae sp.4
Gomphidae sp.1

Libellulidae sp.1

Libellulidae sp.2

Libellulidae sp.3

Libellulidae sp.4

Libellulidae sp.5

Libellulidae sp.6

Libellulidae sp.7

Tetrigidae sp.1

Dyplonychus rusticus (Fabricius)
Aquarius adelaidis (Dohrn)
Limnogonus f. fossarum (Fabricius)
Limnogonus nitidas (Mayr)
Neogerris parvulus (Stal)
Hebrus pseudocruciatus Zettel
Merragata pallescens (Distant)
Tiphotrephes indicus (Distant)
Hydrotrephes sp.

Hydrometra annamana Hungerford & Evans

sp.28
sp.29
sp.30
sp.31
sp.32
sp.33
sp.34
sp.35
sp.36
sp.37
sp.38
sp.39
sp.40
sp.41
sp.42
sp.43
sp.44
sp.45
sp.46
sp.47
sp.48
sp.49
sp.50
sp.51
sp.52
sp.53

sp.54



M319N 3 (90)

Species Species code
Hydrometra brevitarsus Zettel & Yang sp.55
Hydrometra carinata Polhemus & Polhemus sp.56
Micronecta haliploides Horvath sp.57
Micronecta quadristrigata Breddin sp.58
Microvellia douglasi Scott sp.59
Microvellia sp.j sp.60
Microvellia sp.k sp.61
Thurselinus sp. sp.62
Ranatra thai Lansbury sp.63
Ranatra varipes Stal sp.64
Anisops breddini Kirkaldy sp.65
Anisops nasutus (Fieber) sp.66
Nychia sappho Kirkaldy sp.67
Paraplea frontalis (Fieber) sp.68
Paraplea liturata (Fieber) sp.69
Mesovelia hovarthi Lundblad sp.70
Mesovelia vitigera Horvath sp.71
Nereidae sp.1 sp.72
Aoridae sp.1 sp.73
Mareidae sp.1 sp.74
Talitridae sp.1 sp.75
Laternulidae sp.1 sp.76
Atyidae sp.1 sp.77
Atyidae sp.2 sp.78
Palaemonidae sp.1 sp.79
Trachelipodidae.sp.1 sp.80

Pomacea sp.1 sp.81



M319N 3 (90)

Species Species code
Pomacea sp.2 sp.82
Bithynia sp. sp.83
Lymnaea sp. sp.84
Indoplanorbis sp. sp.85
Stenothyra sp. sp.86
Melanoides sp.1 sp.87
Melanoides sp.2 sp.88
Melanoides sp.3 sp.89
Melanoides sp.4 sp.90
Melanoides sp.5 sp.91
Melanoides sp.6 sp.92
Melanoides sp.7 sp.93
Melanoides sp.8 sp.94
Filopaludina sp. sp.95

Corbiculidae sp.1 sp.96
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Hnmudossen

Sites Beatidae  Gerridae  Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo  Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae
NP1-1 0 0 1 0 0 0 0 0 0 0 0 3
NP2-1 0 1 0 0 0 0 0 0 0 0 0 3
NP3-1 1 1 1 0 0 0 0 0 1 1 0 11
SF1-1 0 0 0 0 0 0 0 1 0 0 1 3
SF2-1 0 0 1 0 0 0 0 1 0 1 1 7
SF3-1 0 1 0 0 0 1 0 1 0 1 0 8
UBI1-1 0 0 0 0 0 0 0 0 0 0 0 0
UB2-1 0 0 0 0 0 0 0 0 0 1 0 1
UB3-1 0 1 1 0 0 0 0 0 0 1 0 7
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M523 6 (719)

Sites Beatidae  Gerridae  Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae

NP1-2 0 1 0 1 0 0 0 0 0 0 0 6
NP2-2 0 1 1 0 1 0 0 0 0 1 0 8
NP3-2 0 1 1 1 1 1 0 1 0 1 1 15
SF1-2 0 0 1 1 0 0 1 1 0 1 1 12
SF2-2 1 1 1 1 0 0 0 1 0 1 1 16
SF3-2 1 1 1 0 0 0 0 1 0 1 0 12
UB1-2 0 1 0 1 1 0 1 0 0 1 1 12
UB2-2 0 0 0 1 0 0 0 0 0 1 1 5
UB3-2 0 1 0 0 0 0 0 0 0 1 1 5
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M35199 6 (719)

Sites Beatidae  Gerridae  Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae

NP1-3 0 1 1 0 1 0 0 1 1 1 0 11
NP2-3 0 1 1 0 1 1 1 0 0 1 1 12
NP3-3 0 1 1 0 1 0 0 1 0 1 1 10
SF1-3 0 1 1 0 0 1 1 1 0 1 0 12
SF2-3 0 0 1 1 0 0 0 0 0 1 1 8
SF3-3 0 1 1 0 0 0 0 1 0 0 0 10
UBI1-3 0 1 1 1 0 0 0 0 0 1 0 10
UB2-3 0 0 0 0 0 0 0 0 0 1 0 2
UB3-3 0 1 0 0 0 0 0 0 0 1 0 5
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M523 6 (719)

Sites Beatidae  Gerridae  Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo  Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae

NP1-4 1 1 1 0 1 0 0 1 0 1 1 15
NP2-4 0 1 1 1 1 1 1 0 1 1 1 16
NP3-4 0 1 1 1 1 0 1 0 0 1 0 13
SF1-4 0 0 1 1 1 0 1 0 0 0 0 10
SF2—4 0 0 1 0 1 0 0 0 1 1 0 5
SF3-4 1 1 1 1 0 0 0 1 1 1 0 16
UB1-4 0 1 1 1 0 0 1 0 0 0 1 13
UB2-4 0 1 0 0 0 0 0 0 0 1 0 4
UB3-4 0 1 0 1 1 0 0 0 0 1 0 10
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M523 6 (719)

Sites Beatidae  Gerridae Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae
NP1-5 0 1 1 1 0 0 0 0 1 1 0 11
NP2-5 0 1 1 1 1 1 0 0 0 1 0 15
NP3-5 1 1 1 1 0 1 0 1 1 1 0 18
SF1-5 0 1 0 1 0 0 0 1 0 1 0 9
SF2-5 0 0 0 1 0 0 0 0 0 1 0 4
SF3-5 0 0 1 1 1 0 0 1 1 1 0 11
UB1-5 0 1 1 1 0 0 1 0 1 1 1 14
UB2-5 1 1 1 1 1 1 1 0 0 1 0 19
UB3-5 1 1 1 0 0 0 0 0 1 1 0 11
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M523 6 (719)

Sites Beatidae  Gerridae  Libellui  Belostoma Gerridae Nepidae  Notonec Noteridae Ceratopo  Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae

NP1-6 1 1 1 0 0 1 0 1 1 1 0 15
NP2-6 0 1 1 1 0 0 0 0 0 1 1 11
NP3-6 0 1 0 1 0 0 0 0 0 1 0 7
SF1-6 0 0 1 0 0 0 0 0 1 1 0 5
SF2-6 0 0 0 0 0 0 1 0 0 1 1 4
SF3-6 0 0 1 0 1 0 1 1 0 1 0 11
UBI1-6 0 1 1 1 0 0 1 0 1 0 1 13
UB2-6 0 1 0 1 1 1 1 0 1 1 0 14
UB3-6 0 1 1 0 1 0 1 0 1 1 0 12
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M523 6 (719)

Sites Beatidae Gerridae  Libellui  Belostoma Gerridae Nepidae Notonec Noteridae Ceratopo Chirono  Stariomyi PTI
dae tidae tidae gonidae midae dae
NP1-7 0 0 0 1 0 0 0 0 0 0 0 3
NP2-7 0 1 0 0 0 0 0 0 0 1 0 4
NP3-7 0 0 0 0 0 0 0 0 1 1 1 3
SF1-7 0 1 1 1 0 0 0 0 0 0 0 9
SF2-7 1 1 0 1 0 0 0 0 1 1 0 11
SF3-7 0 0 0 0 0 0 0 0 0 1 0 1
UB1-7 0 0 0 1 0 0 0 0 0 0 0 4
UB2-7 0 0 0 0 0 0 0 0 0 0 0 1
UB3-7 0 0 0 0 0 0 0 0 0 0 1 1
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Sites Insect Richness Non Insect Richness Total Richness

NP1-1 5 7 12
NP2-1 4 5 9

NP3-1 17 9 26
SF1-1 10 6 16
SF2—-1 10 1 11
SF3-1 7 5 12
UBI1-1 4 S 9

UB2-1 7 6 13
UB3-1 5 6 11
NP1-2 7 7 14
NP2-2 11 9 20
NP3-2 15 6 21
SF1-2 17 5 22
SF2-2 20 5 25
SF3-2 15 1 16
UB1-2 20 6 26
UB2-2 12 10 22
UB3-2 9 11 20
NP1-3 15 9 24
NP2-3 12 10 22
NP3-3 19 12 31
SF1-3 25 3 28
SF2-3 6 12 18
SF3-3 10 5 15
UB1-3 13 6 19

UB2-3 3 14 17



M319N 7 (90)

94

Sites Insect Richness Non Insect Richness Total Richness
UB3-3 13 9 22
NP1-4 17 10 27
NP2-4 26 10 36
NP3-4 14 8 22
SF1-4 9 6 15
SF2-4 12 3 15
SF3-4 21 S 26
UB1-4 16 4 20
UB2-4 9 9 18
UB3-4 7 5 12
NP1-5 19 11 30
NP2-5 12 9 21
NP3-5 13 11 24
SF1-5 8 4 12
SF2-5 4 3 7
SF3-5 17 6 23
UB1-5 19 5 24
UB2-5 16 11 27
UB3-5 16 8 24
NP1-6 20 9 29
NP2-6 11 9 20
NP3-6 5 9 14
SF1-6 5 4 9
SF2-6 8 4 12
SF3-6 13 2 15
UB1-6 11 8 19
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M319N 7 (90)

Sites Insect Richness Non Insect Richness Total Richness
UB2-6 13 13 26
UB3-6 11 10 21
NP1-7 6 11 17
NP2-7 3 7 10
NP3-7 7 9 16
SF1-7 9 6 15
SF2-7 12 9 21
SF3-7 8 1 9
UB1-7 6 11 17
UB2-7 2 12 14
UB3-7 12 3 15
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ﬂ1§”NW1»!’Jﬂﬁ 1 ?ﬂlﬂaﬂﬂﬂlﬂ']WlﬂﬂNﬂWﬂﬂ1Wlla$Lﬂﬁ Glmmaz@@mumamﬁzmnauﬁ 1819 WHHMAN W.A. 2555

Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity Alkalinity =~ Nitrate ~ Phosphate =~ Ammonia
0 (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)
NP1-1 30.47 8.3 5.79 0 2.88 0 3 51.33 1.53 0.15 0.67
NP2-1 35.37 8.04 7.92 0 3.95 0 9.33 60.66 1.46 0.24 0.63
NP3-1 32.8 7.87 4.08 0 2.04 0 11.33 56.66 1.46 0.82 0.92
SF1-1 32.73 7.49 6.82 0 3.12 0 33.66 42 1.46 0.24 0.72
SF2-1 32.63 7.54 4.55 0 2.28 0 36 57.33 2.06 0.23 0.83
SF3-1 32.63 7.54 6.56 0 3.28 0 12 52 1.2 0.31 0.69
UBI1-1 26.93 7.62 24.73 0 12.33 0 81.66 82.66 3.13 1.87 1.17
UB2-1 28.03 7.54 29.97 0 15 0 61 62.66 2.7 0.48 0.29
UB3-1 30.5 7.91 26.73 0 13.33 0 60 63.33 2.36 0.3 0.15
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity Alkalinity = Nitrate = Phosphate Ammonia
0 (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)
NP1-2 30.23 8.84 8.74 7.13 6 4.39 6.33 52.66 1.63 0.84 0.49
NP2-2 31.93 8.2 6.64 7.38 5.62 3.4 8.66 46.66 2.03 0.25 0.38
NP3-2 31 7.76 4.72 6.77 5.58 2.35 3.33 51.33 1.46 0.12 0.43
SF1-2 35.2 7.73 6.32 5.82 4.23 3.16 5 51.33 1.56 0.31 0.63
SF2-2 28.7 7.87 438 6.95 4.62 2.24 8.33 49.33 1.36 0.74 0.57
SF3-2 32.56 6.73 8.86 7.14 5.45 43 7.33 51.33 1.23 0.24 0.8
UB1-2 34.7 7.95 27.43 7.31 5.75 13.8 14 60.66 1.56 0.09 2.11
UB2-2 36.4 8.19 314 7.21 5.24 15.63 60 75.33 3.16 0.27 2.45
UB3-2 34.7 7.68 28.76 7.14 5.26 14.36 98 38.33 6.2 0.35 1.15
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity = Alkalinity =~ Nitrate  Phosphate Ammonia
0 (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)
NP1-3 30.56 8.84 8.25 7.14 6 438 12.66 57.33 1.43 0.24 0.44
NP2-3 31.93 8.2 6.61 7.38 5.62 3.39 5.66 50 1.23 0.32 0.38
NP3-3 30.93 7.76 4.72 6.77 5.58 2.34 6 58 1.23 0.26 0.39
SF1-3 28.7 7.87 432 6.95 4.62 2.26 29.33 81.33 1.46 0.25 0.64
SF2-3 35.2 7.73 6.32 5.82 4.23 3.16 17.66 40.66 1.13 0.23 0.45
SF3-3 32.56 6.73 8.85 7.14 5.45 4.27 23 73.33 1.26 0.33 1.11
UB1-3 35.73 7.95 27.65 7.31 5.75 13.8 220.66 74 4.26 0.77 2.11
UB2-3 36.4 8.19 31.45 7.21 5.24 15.7 179 87.33 8.86 0.54 2.7
UB3-3 34.7 7.68 28.7 7.14 5.26 144 77.33 61.33 22 1.54 2.55
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity Alkalinity =~ Nitrate =~ Phosphate ~Ammonia
0 (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)
NP1-4 29.86 7.65 7.02 8.12 6.25 2.74 5.66 44.66 1.93 0.19 0.69
NP2-4 30.1 7.8 6.33 8.18 5.56 3.15 6.33 52 1.23 0.33 0.62
NP3-4 27.66 8.19 3.61 6.13 5.53 1.75 7 53.33 2.03 0.22 0.61
SF1-4 27.66 7.74 441 8.66 7.4 2.23 14.66 39.33 2.3 0.26 0.66
SF2-4 28.66 7.82 3.22 7.79 5.29 1.615 6 51.33 1.43 0.51 0.61
SF3-4 30.1 8.63 2.88 7.59 6.12 1.36 24 40 1.53 0.28 0.66
UB1-4 27.6 7.71 12.27 8.51 7.29 6.30 105 56.66 3.23 0.33 2.05
UB2-4 26.8 7.67 19.03 8.2 6.54 9.31 59.33 74 2.03 0.26 1.66
UB3-4 26.86 7.8 11.8 7.57 5.43 5.15 21 54 1.43 0.31 0.83
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity —Alkalinity = Nitrate = Phosphate Ammonia
O (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)

NP1-5 23.7 8.33 10.93 1.79 1.58 5.36 6 30.66 1.3 0.15 0.55
NP2-5 24.63 7.76 11.49 1.79 1.48 5.96 5 15.33 1.76 0.13 0.46
NP3-5 27.76 7.72 7.65 1.83 1.52 3.95 5.66 27.33 1.4 0.63 0.51
SF1-5 25.56 7.55 7.32 2.86 2.25 3.62 4 29.33 1.33 0.29 0.52
SF2-5 32.7 7.41 8 2.39 1.8 4.03 4.33 30.66 0.96 0.37 0.55
SF3-5 27.66 7.62 7.13 1.86 1.55 3.90 7.33 29.33 1.23 0.35 1.1
UBI1-5 30 8 18.56 432 3.3 9.25 25.66 30 1 0.22 0.47
UB2-5 32.5 7.83 14.95 4.32 3.32 7.56 23.33 34.66 1.2 0.13 0.88
UB3-5 329 7.63 18.81 4.48 3.41 9.44 10.66 27.33 1.5 0.09 1.75
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity Alkalinity = Nitrate = Phosphate Ammonia
O (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)
NP1-6 30.06 7.58 8.52 3.45 2.18 4.27 5.33 41.33 1.1 0.1 0.44
NP2-6 31.2 8.39 10.19 3.85 291 5.09 7.33 32 1.23 0.08 0.4
NP3-6 29.9 8.41 9.8 2.75 1.87 4.84 6.66 54.66 1.4 0.06 0.48
SF1-6 31.33 7.66 7.4 3.34 2.2 4.03 7.33 58.66 1.53 0.09 0.63
SF2-6 30.76 7.51 8.08 3.59 2.73 4.01 9.33 58.66 1.26 0.11 0.5
SF3-6 29.93 7.44 7.64 3.87 2.62 3.44 12.33 65.33 2.33 0.08 0.52
UBI1-6 29.73 8.5 22.13 5.7 432 10.9 26.33 70 2.06 0.12 2.38
UB2-6 30.5 8.29 20.75 7.44 5.8 9.78 121 58.66 5 0.18 1.05
UB3-6 29.86 7.59 27.26 6.52 4.72 13.3 44 42 2.66 0.22 3.55
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Sites Temp pH Conductivity DO TDS Salinity =~ Turbidity = Alkalinity =~ Nitrate  Phosphate Ammonia
0 (us/cm) (mg/1) (mg/1) (ppt) (FTU) (mg/1) (mg/1) (mg/1) (mg/1)

NP1-7 33.1 8.08 15.24 8.34 6.15 7.58 16.66 63.33 1.7 0.18 1.44
NP2-7 34.86 8.25 15.27 8.01 5.86 7.59 14.33 44 1.56 0.18 0.6
NP3-7 30.03 7.66 12.57 8.47 6.35 6.37 12 62.66 1.9 0.12 0.84
SF1-7 31.43 7.9 12.09 8.55 6.58 5.99 55.33 78.66 2.3 0.45 1.88
SF2-7 30.33 7.55 12.46 7.87 6.08 6.24 5.33 82.66 1.63 0.33 1
SF3-7 33.23 7.08 11.97 8.23 5.94 5.97 8 56.66 1.53 0.42 1.05
UB1-7 354 8.34 36.83 8.54 6.246 18.63 95.66 68.66 4.1 0.3 1.55
UB2-7 3533 8.36 32.7 8.49 6.17 16.23 153.66 50 7.93 0.54 0.91
UB3-7 36.13 7.04 22.5 8.21 5.6 11.36 11.66 38 2.5 0.1 1.76
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