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Abstract

Water and sediment qualities in shellfish culture areas off the coast of Sriracha were investigated in
October 2021 (inter-monsoon), January 2022 (northeast monsoon), May 2022 (inter-monsoon), and August 2022
(southwest monsoon). This study aims to monitor the overall environment around offshore shellfish culture areas in
Sriracha and comprehend this effect. It was found that the general water qualities were within the standard for
coastal aquaculture, except dissolved oxygen was below the threshold in October 2022 and May 2022. The
average values of ammonia, nitrite, nitrate, orthophosphate, and silicate were 39.54+30.71 pg-N/L,
11.54+£10.74 pg-N/L, 12.86+11.46 ug-N/L, 21.41+11.78 ug-P/L, and 595.92+307.29 ug-Si/L, respectively. In
October 2021, the concentrations of nitrite, orthophosphate, and silicate were highest in all observation periods.
In May 2022, the highest levels of ammonia and nitrate were found. Silicate was high in all study periods caused
by freshwater runoff and resuspension of the sediment along the coast. The nutrients in seawater increased by
shellfish culture itself and from external sources by water inlet from Sukreep Canal and the south of the culture
area. The organic matter was accumulated in the north of Koh Loy. Most of the sediment particles in the shellfish
culture area were coarse sand that were larger than those in the areas without shellfish culture. Water content and
total organic matter in the sediments were not significantly different from the surrounding area. This is due to the

rapid rate of decomposition of organic matter and the good water exchange.

Keywords : water quality ; seawater nutrients ; sediment quality ; shellfish culture ; Sriracha
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Table 1 Sampling dates and monsoon periods

Year Dates Monsoon periods

2021 25 October  Inter monsoon
28 January  Northeast monsoon
2022 31 May Inter monsoon

5 August Southwest monsoon

Table 2 Seawater and sediment sampling stations in offshore shellfish culture area in Sriracha

Station Latitude Longitude  Station Latitude Longitude

s1' 13.207289 100.929572 s7' 13.182031 100.923378
s2' 13.206061 100.921883 s8' 13.182983 100.916161
s3' 13.206167 100.911667 s9' 13.183403 100.910194
s4' 13.193953 100.928414  $10° 13.171861 100.918092
s5' 13.193678 100.919167 SR’ 13.195733 100.905586
S6' 13.194833 100.909692

Remark : 'Shellfish culture area, ° A source that may emit pollution and ® Reference station
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Figure 1 Seawater and sediment sampling stations in shellfish culture area of Sriracha @ : shellfish
cultured area, o: Potential emission source, ©: Reference station and a: Sukreep Canal).

(adapted from http://maps.google.co.th ; Retrieved January 5, 2023)

Table 3 Methods for the analysis of seawater and sediment samples

Water parameters Analysis methods

Dissolved oxygen (mg/L) Azide modification (Strickland & Parsons, 1972)
Biological Oxygen Demand (mg/L) 5-Day BOD Test, Azide Modification (APHA, 1998)
Chlorophyll-a (ug/L) Spectrophotometric (Strickland & Parsons, 1972)
Total Suspended Solids (mg/L) GF/C Filter (APHA, 1992)
Ammonia (ug-N/L) Phenol-hypochlorite (Grasshoff et al., 1999)
Nitrite (ug-N/L) Diazotization (Strickland & Parsons, 1972)
Nitrate (ug-N/L) Cadmium reduction + Diazotization (Strickland & Parsons, 1972)
Orthophosphate (ug-P/L) Ascorbic acid (Strickland & Parsons, 1972)
Silicate (ug-Si/L) Silicomolypdate (Strickland & Parsons, 1972)

Sediment parameters Analysis methods
Grain size (GZ%) Wet sieving (Phodfueang, 2016)
Water content (WC%) Oven drying (Ritnim, 2011)
Total organic matter (TOM%) Loss on Ignition (Verardo et al., 1990)
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Figure 2 Monthly average rainfall data at Chonburi and Sichang Island monitoring stations from Oct 2021 to

Sep 2022 (TMD, 2022). The orange bars represent the data during the sampling months.
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Figure 3 Box and whisker plots of water quality data for the study areas (S1-SR), shellfish cultured areas (S1-S9), potential

emission sources (S10) and reference stations (SR).
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Figure 4 Mean values at sea surface and near-bottom levels of temperature (a), salinity (b), pH (c), DO (d), BOD

(e) and chlorophyll-a (f) in shellfish culture area of Sriracha.
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Figure 5 Mean values at sea surface and near-bottom levels of ammonia (a), nitrite (b), nitrate (c),

orthophosphate (d) and silicate (e) in shellfish culture area of Sriracha.
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Figure 6 Grain sizes of the sediment in shellfish culture area of Sriracha.
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Figure 7 Water content (a) and total organic matter (b) in the sediment in shellfish culture area of Sriracha.
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Figure 8 Monthly average water current in shellfish culture area of Sriracha, In October 2021, January,

May and August 2022 (adapted from Tong-u-dom et al., 2019).
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Table 4 The qualities of water and sediments in several shellfish cultured areas

NH, NO, + NO, POf' Si (OH), WC% TOM%
Area Year Month
(ug-N/L) (ug-N/L) (ug-P/L) (ug-Si/L) (0-1cm) (0-1 cm)
Green Mussel 2021 Oct 44.77+22.40 44.70+8.53 31.8315.46 854.67+174.56  49.32+5.99 5.34+1.07
in Sriracha, Jan 34.93+24.01 11.99+12.43 18.34+10.64 204.73+133.53 57.014£6.02 6.92+1.25
Thailand 2022 May 58.12+30.92 31.30+19.16 21.00£9.71 609.86+218.90 38.1416.76 6.62+1.26
(this study) Aug 17.10+13.83 7.69+8.19 13.43+5.87 681.11£149.02 45.55+5.10 6.84+1.13
Ao Udom, Apr - - - - 52.50 14.71
: 2008
Thailand Aug - - - - 43.60 11.79
Green Mussel Rainy 146.30£107.52  48.8647.74 - 712.052465.62 - -
) ) 2001
in Chantaburi winter 318.64+105.42 - - - - -
and Trat,
Thailand? 2002 summer 679.14+524.58 9.52+6.30 - 432.18+75.03 - -
Green Mussel Jan 3.16 7.24 3.88 - ~44.00£2.00  ~8.95+2.00
in Sriracha Apr 14.98 6.90 6.28 - ~46.50+2.00  ~9.55+2.00
2006
Coastal, Jul 11.10 4.90 4.11 - ~42.75+£2.00 ~7.25+2.00
Thailand® Oct 1.93 8.30 6.36 - ~43.25+2.00 ~5.88+2.00
Green Mussel 2016 Nov 102.41 14.49 8.68 - - -
in Sriracha, Mar 120.33 5.39 16.74 - - -
2017
Thailand® Jul 27.86 29.19 26.20 - - -
Green Mussel 2014 Aug - - - - - ~7.80+1.00
in Sriracha, Dec - - - - - ~6.00+0.10
2015
Thailand® Apr - - - - - ~5.90+0.10

source: 'Khaodon et al., 2011 2Meksumpun et al., 2003 3Vichkovitten et al., 2017 “Vichkovitten et al., 2018 5Peng—ngeiw et al., 2021
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Figure 9 Statistical correlation of physical, chemical and biological water quality in study areas. A cross means

the parameters are not statistically significant (not related).
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