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ABSTRACT

Investigations on marine environments were carried out at 10 sampling stations in the area of the Locally-
Based Coastal Fisheries Management Project, Pathew District, Chumphon Province from 2002 to 2006.
The depth of the bottom of the area ranged from 3.4 to 19.3 meters. The environmental variables were
measured and the data are as follows: transparency 1.2 - 4.3 meters, mean surface temperature 29.44 +
0.47°C, salinity 31.08 - 33.53 PSU, pH 7.26 - 8.93 and dissolved oxygen 4.83 - 6.25 mg/1. Nutrients, total
suspended solids (TSS) and chlorophyll a were analyzed and the results are: average nitrite 0.010 - 0.290
ug-at N/1, average nitrate 0.121 - 13.570 pg-at N/], average ammonia 2.153 - 22.294 pg-at N/1, average
orthophosphate 0.189 - 0.684 pg-at P/1, average TSS 25.18 - 53.75 mg/1. The biological index used was
the average chlorophyll a at 0.116 - 2.201 mg/m?. Phytoplankton was investigated and 66 genera in 5
divisions were identified. Diatom was the most common. High density of phytoplankton was recorded in
June 2004 and September 2005. In June 2004 the dominant species were Ditylum sole from 2.06 x 10*
to 1.79 x 10° cells/l while in September 2005 Chaetoceros spp. was more pronounced from 3.45 x 10° to
1.79 x 106 cells/l. As experienced, this density level may cause the red-tide phenomena. Such phenomenon
was observed when Noctiluca scintillans which almost entirely makes up the red tide, was dominant at
Station 9 in August 2004.

The water quality in the study area is suitable for coastal aquaculture. The physical, chemical and biological
indices of Pathew Bay showed that the Bay is at risk from phytoplankton blooms and accumulation of
nutrients. Therefore, limitation on aquaculture in terms of area and density of fish stocks should be
considered to prevent environmental damage due to plankton blooms and eutrophication when the load of
aquaculture waste exceeds the carrying capacity of the Bay.
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Pathew District, Chumphon Province
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I. INTRODUCTION

A baseline survey on marine environment and phytoplankton was conducted as an activity of the Locally-
based Coastal Fisheries Management Project, Pathew District (LBCRM-PD), a collaborative project
between SEAFDEC/TD and Department of Fisheries (DOF). After the reorganization of the government
sector in October 2004, Department of Marine and Coastal Resources (DMCR) carried out this activity
since November 2004,

The purpose of LBCRM-PD project is to establish a practical framework for locally-based coastal
resources management by encouraging fishers’ participation, and to support the creation of alternative
job opportunities in coastal fishing communities. Aquaculture is one of the alternative activities that the
project plans to promote to the fishermen. However, aquaculture needs good farming management as it
produces soluble inorganic and particulate wastes, which can result in organic enrichment of the local
aquatic environment. In order to prevent unacceptable changes to the environment, an environmental
management framework should be established to evaluate the potential impacts before any development
permit is granted (Laongmanee ef al., 2003). Thus, marine environmental surveys need to be carried out
for the duration of the project.

II. OBJECTIVE

The objective of this survey is to collect data on the marine environment in order to support aquaculture
activity and monitor environmental changes, including the abundance of phytoplankton, the primary
productivity of food web and the biological index of the rich and abundant marine and coastal resources.
III.  MATERIALS AND METHODS

1. Study area

The project was planned to observe the marine environment variables along the coastal area of LBCRM-
PD at 10 sampling stations from 2002 to 2006 (Fig. 1). The surveys were done onboard the R.V. Meen
Niweth, a research vessel of the Chumphon Marine Fisheries Development Center of the DOF of
Thailand.

2. Methods

The following activities were conducted:

2.1 Depths of all stations were measured using a Handy Echo Sounder.

22 Transparency was measured using Secchi disc.

2.3 The physical variables including water temperature, salinity, dissolved oxygen and pH were
measured using YSI 556 MPS multi-sensor at the surface.

24 From 2005 to 2006, chemical and biological variables were analyzed at the Marine and Coastal
Resources Research Center. The water samples were filtered through Whatman GF/C paper, diameter
47 millimeters. Chemical and biological variables including nitrite, nitrate, ammonia, orthophosphate and
chlorophyll a were analyzed following the Strickland and Parsons (1972) method. Total suspended solids
(TSS) were measured following the Standard Method for Examination of Water and Waste Water (APHA,
AWWA and WPCEF, 1980).

25 From 2004 to 2006, phytoplankton samples were filtered through plankton net, mesh size 22

micron, and preserved by Lugol’s solution (Wongrat, 2003). Preserved samples were identified following
the Davis (1955), Smith (1977), Fuguyo et al. (1990) and Wongrat, 2003. Phytoplankton density were
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measured by using Sedgewick-Rafter counting cell, volume 1 milliliter, and calculated using the following
formula:
Phytoplankton density (cells/l) = (AB/C) X 1000
where, A =number of phytoplankton (cells)
B = volume of preserved samples (milliliters)
C = volume of phytoplankton samples which passed through plankton net (milliliters)
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Fig. 1 Map of survey stations and bottom topography

IV. REsuLTS
1. Bottom topography

The average depths during the survey period at each station were plotted and are shown in Fig. 1. The
shallowest area was located in Ao Pathew.

2. Water quality

2.1  Physical variables

Transparency

This variable indicates the amount of light that penetrates the water column. An increased in transparency
results when there is more light penetration. This is important for organisms relying on photosynthesis like
the phytoplankton (Laongmanee et al., 2003).

The average transparency in the area shows a significant positive relationship with the bottom depths (r
= 0.48, n = 136, P<0.01). The areas with the lowest transparency were in Ao Pathew from 1.2 to 2.0
meters (Fig 2).During the dry season (January to May), transparency was higher than during the wet
season (June to December) (Fig 3).
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1 i ,
A measure of the TSS not only indicates the ability of light penetration in the water column but it can also
indicate heavy storm, water runoff and land induced disturbing activity (Laongmanee et al., 2003).

The TSS data showed a significant relationship with the seasons and depth (r = 0.30, P<0.01 and r = -
0.26, P<0.05, respectively, n = 74). This means that in the wet season TSS value was higher than in dry
season, and in shallow areas the value was high. The station in the area of Ao Pathew showed a TSS
value higher than 110.00 mg/1 in December 2005 (Fig 8).
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2.2 Biological variables

Chlorophylla

Chlorophyll a is biological indicator for abundance of phytoplankton, food of some marine organisms.
High chlorophyll a can indicate abundance of marine and coastal resources and the presence of
phytoplankton bloom.

The area’s average chlorophyll a ranged from 0.116 to 2.201 mg/m>. The concentration of chlorophyll a

did not show any difference between seasons (Fig 9). A significant relationship between chlorophyll a
with nitrate and ammonia (r = 0.39 and 0.29, respectively, n = 74, P<0.01) was however observed.
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From the data on TSS, nutrients and chlorophyll a in 2004 until 2006, the stations were classified into 2
groups (Fig 14). Stations 1 to 5, located in Ao Pathew comprised the first group. The second group
includes stations 6, 7 and 10, where the bottom depth of all stations were not more than 15 meters. The
data indicate that the stations under each group have similar properties in terms of water quality.
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Fig. 14 Classification of the stations into Groups 1 and 2

3. Phytoplankton

Phytoplankton were investigated and 66 genera in 5 divisions were identified: (1) diatoms: 43 genera
such as Chaetoceros, Bacteriastrum, Pleurosigma, Nitzschia and Rhizosolenia etc.; (2) dinoflagellates:
14 genera such as Alexandrium, Dinophysis, Noctiluca, Ceratium and Protoperidinium-etc.; (3) blue
green algae: 4 genera such as Oscillatoria and Anabaena etc.; (4) green algae: 3 genera such as
Closterium, Scenedesmus and Spirulina; and (5) brown algae: 2 genera such as Dictyocha and
Dinobryon. Diatom was the most common. The number of phytoplankton showed a significant relationship
with the season (r = 0.23, n = 74, P<0.05). Phytoplankton was abundant in the wet season. The density
of phytoplankton in § divisions is shown in Fig 15.

High density of phytoplankton was recorded in 2004 and 2005. In June 2004, the dominant species were
Ditylum sole (Fig 16), blooming in the Ao Pathew area at stations 1 to 5 from 9.67 x 104 to 1.79 x 10°
cells/l. Highest density was at station 3. While in August 2004, the dominant species were the Chaetoceros
spp. (Fig 17) at stations 3 to 5 with from 1.25 x 10° to 1.44 x 105 cells/l. The highest density was at station
3. The dominant species in 2005 recorded in September was Chaetoceros spp. from 1.60 x 105 to 1.79
x 106 cells/l. There was also Chaetoceros spp bloom at station 5, 7 and 8, where the highest density was
at station 5.
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occur in the project site, but since most phytoplankton blooms happened in Ao Pathew area, cage culture
farmers should keep a close watch when the red tide phenomenon is occurring.
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