CHAPTER 2

MATERIALS AND METHODS

A. Scope of Research Activities

The scope of this research is outlined into 4 steps. Each step would provide useful
information in order to meet the objectives:

1. Landuse Analysis: Changes on |z
Kung Krabaen Bay was investigated.
available publications and related reoﬂs ist

se particular to shrimp farm area around the
nsshrimp farm area was analyzed from the

uf Kung Krabaen Bay Royal Development
Study Center (KKBRDSC) and o agency &in land-use in particular the area of
shrimp farms were focused on t ishment of KKBRDSC project as Phase
I. Phase Il was the period frgw foreWuctlon of seawater irrigation system

and Phase Il was the perio construction and commenced its
operation.

2. Development of 4 ap would develop the budget models of water,
alt and nutrient budget in 3 analysis would determine the
eutrophic condition of the s pl The environment factors
concerned were the physic igal and-chemi cteristics of the bay system, i.e. area

salinity nitrogen and phosph : _" i | nie and organic forms. Data used in

3. Analysis of Benthi i : i ThIS' tep would classify and analyze the
structure of benthic community, W 19 po semblage, in order to determine the
abundance, species diversity, during”the peri the seawater irrigation was in operation.
This included the field sampling surv_gygﬁ'thg ory works. The dominant species would be
identified in relation to several environmental fa s, namely, ;salinity, dissolved oxygen, pH,
hydrogensulfide content %m ize. | j be placed on the polychaete

assemblage and taxono
- — —
4. Analysis of Data@his stef : discuss the impacts of organic enriched
effluents from shrimp farms'6n the benthic communities and the™bay itself. Changes in the benthic
communities would be identified Indicator speciesyin particular certain polychaetes would also be

gﬂ:vr::glr?riengtr?ngﬂ%mgm ﬂmﬁw-:ﬂnjnﬁﬁr the implementations for
- - WTAY rmu UNIANYIAY

This'art would evaluate the development of land-use particular in the use of land for
shrimp farms and analyze their activities in order to determine the degree of effluents released into
nearby environment. The analysis showed the correlation between the shrimp farming expansion
operated within the three above phases with the nutrient concentration released. The statistic
correlation was used to analyze the relationship between nutrients N and P and landuse. The
secondary data of landuse for the year before 1981 to 2001 were reported by the Department of
Land Development (1981), the Kung Krabaen Bay Royal Development Study Center and personal
communication with the KKBRDSC's staffs. Landuse in 1999 was conducted in the present study
by classifying the image of LANDSATS TM data (path 130 Row 53, January 1999) Bands 4, 3, 2
RGB. The procedures of rectification and classification were proceeded by using the computer
program ArcView version 3.1.
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C. Development of Budget Models

The method used in calculation of water, salt and nutrient budget models is applied
following the LOICZ biogeochemical modeling guidelines (Gordon, et al., 1996). Fluxes of water,
salt, nitrogen, phosphosrus, and carbon will be compared for dry (November-Aprll) and wet (May-
October) season. The temporal change between the period be (1994-1998) and after (1999-2000)
the seawater irrigation installation. Meteorological data on the annual of evaporation, precipitation
and number of rain day during 1994-2000 (Climatology Division, Meteorological Department) was
used to calculate daily average evaporation and precipitation for dry and wet season. Nutrient data
as well as physico-chemical data in the bay and the canals were obtained from the Kung Krabaen
Bay Royal Development Study Center.

The physico-chemical para perature, dissolved oxygen, total nitrogen
nitrite, nitrate, ammonia, total phos drainage canals, the bay water body
and the open sea (outside the bz during 1994 — 2000 were obtained
from the Kung Krabaen Bay Roya r. The average values of dissolved
inorganic and organic nutri on schemes and seasons were
calculated .

ined mainly by the average
ge water from drainage canals
of LOICZ. Water budgets was

precipitation (Vp), the average
(Vq). Calculate and build up i
calculation from equation.

dVi/d¥ Ve i ' - Vour

the water and salt budgets for Kung
er irrigation system. Vq = water flow from
precipitation and evaporation, Vx = water

change time in day.

Krabaen Bay during the period before
shrimp ponds, Vg = residual flow, Vg &

x (S2- S1) V1(dS1/dt) + VRSR™

The excha ystem volume divided by
the volume of wate (%J‘n QT

T = Vsyst/{Vx +VR)

A mafﬁmm aﬂa’im SR Y

AY = VdY/dt + Y dV/dt-Z VINYIN + Z VouTYouTt
AY = Net nutrients, sink or source

Net ecosystem metabolism (p—r) and stoichometric analysis (nfix-denit) for Kung Krabaen
Bay would be calculated.

D. Analysis of Samples

Sampling Design

Based on literature reviewed, the physical morphology of the Kung Krabaen Bay was semi-
circular in shape. Fringes of mangroves and small canals lined on the north, east and south part of
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forests. Organic gradients occur that the high concentration recorded in the drainage canals and
the shoreline and slightly decreased in area far from the shoreline 500, 1000 and 1500 m
respectively (Sangrungruang, 1997). The transect line method was chosen to cover the gradient
characteristics of the study site. Holme and Mclintyre (1984) suggested that a transect normal to
the shoreline running from shallow into deeper water is commonly used for in situ studies. The
profile of a transect is usually determined trigonometrically from differential depth and increment
transect length between adjacent points.

Drew (1971) has pointed out that most ecological investigations of benthic macrophytes
have based on transect and quadrate methods, while similar techniques have been applied to
sessile animals. As we knew the point source giving gradient contamination, the transect approach
has the advantage that, since it depends on demonstration change along an gradient, seasonal
and other such factors are not relevant (Holme ahd Mcintyre, 1984). For this study, the transect
approach should serve to observe gradients from thedocation of the shrimp farms where effluents
drained through canals as the point source. It also DioVided the interval sampling stations across
the organic content gradients followed Sangruzgruang (1957).

From the pilot field studyishave attempted {6 use.the grab sampler due to the previous
benthic studies in the area failed to«c6lie€i appropriate sample to best represent the area. However
it was difficult to use the grab"Sampler on/the hard and packed sandy floor. The core sampler
made from PVC with 20 cmMooter with meésh-sieve cap put on top in order to prevent benthos
from escaping were used jasteagd” Fhey were found to be more effective. SCUBA diving were
necessary because of the h}ey)aYnA nacked-sediment.. The diver put the core sampler in position
and used the hammer to dgive th€ goré inie-sediment at approximate 20 cm deep. Three core
samplers were collected at eac station;. Altotal offS transect lined were conducted as in Figure
2.1. There were 6 sampling statiofs at intefvals’ along éach transect. The stations were designed
to represent the point source arjf' of/drainage canals, the area inside the bay and the control area

-y o

on the coastal area inside and oditside the'bay:

A

Samplings were conductgd at‘_.ald.-‘_month lﬁ
2000 along the stations as showr in Table 2.1

Figure 2.1 Study site the Kung Krabaen Bay with sampling line transects: TA, TB, TC, TD, TE with
numbers representing sampling stations along each transect and the coastal stations
(C1, C2 and C3).



Field Sampling
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Four trips by long-tailed fishing boat were carried out in every 3 months interval, namely,
24-29 January, 23-28 April, 24-29 August and 1-5 November in 2000. Sample of 0.03 m? were
taken with a core sampler. Thirty four stations were sampled. Three core samples of bottom
sediment were collected at each station, resulting in a total of 408 core samples during the present

study.

Table 2. Position of sampling stations in Kung Krabaen Bay, Chanthaburi Province by UTM grids

during January — November, 2000.

Station

East

815.988.82
1.815,506.84

813,234.62
813,479.05

RIVENidicad

mwmm E)

188

1,394,679.13
1,394,403.71
1,394,062.88
1,393,706.11
1,393,319.24
1,392,949.14
1,394,809.96
1,394,515.60
1,394,197.15
1,393,785.74
1,393,381.21
1,393,002.51
1,393,952.71
1,393,909.68
1,393,630.81
1,393,315.80
1,393,004.23
1,392,993.18
1,392,882.01
1,392,826.93
1,392,725.37
1,392,659.95
1,391,613.63
1,391,833.69
1,391,916.32
1,392,083.29
1,392,224 .44
1,392,393.14
1,393,026.61
1,392,369.04
1,391,756.23

The measurement of physical and chemical factors, salinity and dissolved oxygen, were
conducted in situ at bottom water with portable salinity-oxygen meter. Temperature was measured

with alcohol thermometer.

Sediment Analysis

Sediment samples for pH, H,S, grain size and organic content analysis were subdivided

from sediment surface layer about 5 cm depth and kept in ice box.

The pH measurement would be immediately conducted after field sampling had been done
each day using Yokoyama's (1984) procedure and measured with the INDEX pH-meter.
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Measurement of H,S in term of acid-volatile sulfide (AVS) content (H,S+ FeS) of the
surface sediment was determined by acidifying sediment samples with sulfuric acid and collecting
the discharged H,S in a dosimeter tube with an H,S-absorbent column (Gastec, Model 201H)
(Chareonpanich, et al., 1993; Tsutsumi, 1995). The analysis was carried out immediately after the
field sampling had finished.

For the determination of grain size composition, a sample of approximately 50 g sediment
collected from the surface of each core sample was dried for 24 hrs at 105°c. Each dried sample
was sieved for 10 minutes in an automatic sieving machine provided with sieves of 2.0, 1.0, 0.5,
0.25, 0.125, and 0.063 mm mesh size. Each grain size sample was weighed to the nearest 0.1 g.
The mean value of each class of graln 5|ze alculated for each station and expressed as a
percentage of the total dried weight. small particles often clogged the 0.063 mm
mesh and the amount of particles sma\' erefore represents minimum values.

The median grain S|ze

in mm units from the cumulative

percentage curve at 50%. TWere ecal h| (¢) units where 1 mm is defined
as zero, and phi calculated a cgative Ic ameter in mm. It should be note
that a small particle size is a larger pe .‘j":"‘r . or or i scale. Besides median grain size,

the sorting coefficient ¢ (sig
16% and 5% and using the fo

mulative weight at 95%, 84%,

mm. Visible animals retained on theré;svj!_were nickee
washed three times in seg‘_v_aater and the superr{atant of
animals, was poured thro igh 0.2 mm m lon—ne amsms were flxed in 4%
formaldehyde. The num

Crustacea, Mollusca, Echinat ' v )were recorded. Biomass was
determined as wet weight (i dlng har e nearest 1.mg. Excess water was blotted off
before weighing. The |dent|f|ca on of benth|c organlsms would be focused on polychaetes which
were the dominant S, yéhaete specimensiwere specific identification to species level by
using various avall cﬂeﬁ} mﬁﬁﬁwﬁiﬁ&§1 967), Blake (1975) and
Fauchald (1977). D s ri d ication under the camera

lucida.
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Statlstlcal Analysis

The paired t-test was used to test the difference of mean at 0.05 significant for a null
hypothesis Ho: n1 = u2 at 0.05 significance. This test was applied to determine a change in mean
abundance between the difference period of dry and wet season.

Correlation coefficient would be calculated in using to estimate the functional relationship
between polychaete species and the environment parameters from the equation

r = XY (Zar, 1996)
VEXZ, £Y2
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Three indices, species diversity index, evenness index and richness index, were computed
by using the PRIMER package program of the Plymouth Marine Laboratory (Carr, 1997).

The Shannon-Wiener Diversity index was calculated from the equatlon
H’ = - £ pi (log pi), where pi was counting species at i i

Species richness is computed from equation , d = (s-1)/log N, where s = total number of
each species and N = total number of individual.

The equitability or evenness index was computed with Pielou’s evenness index equation,
J' = H’ (observed) / H’' (max).

as applied for analyzing the polychaete
pL /kage program of the Plymouth Marine

.—d

The cluster analysis in multivaria "
community structure by using the P \}A
Laboratory (Carr, 1997).

The evaluation of organic enriched envi nw%ed from Pearson and Rosenberg
(1978) by creating the numbe S ndance (f e) (A) and biomass (wet weight-
g/core) or SAB curves relatio o anic enriehment in term of distance from the

organic material source po point dividing the polychaete

assemblage into two different z

s for the Kung Krabaen Bay will
e (ind/core) and biomass (wet
d by log plotted with cumulative
age computer program, PRIMER,

For the determination g
base on the analysis from \We
weight-g/core) curves or ABC
dominance in percentage. T
developed by the Plymouth Mariry
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