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4. Abstract (in English and Thai)
e The aim of this work was to determine the concentration of heavy metals (Zn, As,
Cd and Pb) fraction in mangrove sediments using the European Community Bureau of
Reference (BCR) sequential extraction method. The sampling was conducted in August
2016 and November 2016 at 8 stations in the Songkhla Lagoon in Southern Thailand.
Metal concentrations were determined using the Inductively Coupled Plasma Mass
Spectrophotometer (ICPMS). In August Zn (98.57% at st. 8) has the highest
concentration of present heavy metals in the mangrove sediments followed by As
(98.35% at st.7), Cd (97.82% at st. 8) and Pb (97.12% at st. 5). In November, Zn
(96.38% at st.3), As (98.30% at st.7), Cd (97.72 % at st.7), Pb (97.40% at st.1) were the
highest. The bioavailability of all metals in both months was higher than 80% and the
total concentration of As and Pb are higher than the background values and classify as
heavily polluted and effects low range according to respectively USEPA and NOAA.
The second work investigates on the accumulation of heavy metals (As, Cd, Pb and Zn)

in two dominant mangrove species, Rhizophora apiculata and Soneratia caseolaris, both



in plant tissues (root, bark and leaves). The mean total concentration of As, Cd, Pb and
Zn in mangrove sediments of the R. apiculata and S. caseolaris plant species were found
to be respectively 39.53+12.61, 0.088+0.037, 66.7+14.44 and 87.03+27.89ug/g dry
weight and 3.60£1.29, 0.027-0.002, 0.93+0.29 and 26.79+10.31pug/g dry weight. A bio
concentration factor (BCF) value <1 for all heavy metals (As, Cd, Pb and Zn) was
observed in the R. apiculata. For the S. caseolaris a BCF> 1 was found for all these
elements in leaves and for Pb in it’s roots. A translocation factor (TF) value > 1 for As
appears for both species and in the bark of the R. apiculata. Therefore based on this
study the S. caseolaris is considered as an accumulator (BCF> 1) mangrove plant while

the R. apiculata is considered as an excluder (BCF<1) mangrove plant.
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5. Executive Summary

Introduction

Mangroves are potentially large depositories of sediment-associated trace metals due
to their low redox potential and significant amount of H,S present[1-3], making it
important to assess the mobility of trace metals in such environments [4]. Mangrove
sediments are anaerobic and reduced, as well as being rich in sulphides and organic
matter. Thus, they have been successful in retaining heavy metals from anthropogenic and
industrial pollutants. The total metal content of the sediments may not be able to provide a
clear picture of the metal loadings and their behaviour (such as mobility, toxicity and
bioavailability) with changing environmental conditions [5].Occasionally, in function of
physical and chemical changing of environments, metals can be released into pore water
and reach aquatic biota [6], where they may suffer bioaccumulation and biomagnification,
as is the case of Hg [3]. In sediments, heavy metals are present in different geochemical
forms which determine their mobilization capacity and bioavailability [7]. Assessment of
heavy metal contamination of the coastal environment based on total metal is not
sufficient for an understanding of their environmental behaviour. This is because only a
fraction of the total metal is available for biological processes.Sequential extraction can
provide information about the identification of the main binding to the particulates and the
phase associations of elements in sediment [8].

Numerous sequential extraction methods have been developed which differ according
to the type of reagent being used as an extract ant, the experimental conditions applied and
the number of steps involved to achieve different chemically bound fractions [9-14]. In the
present study, the three-step modified European Community Bureau of Reference (BCR)

sequential extraction procedure [13] was used.
Objectives

a) To study the bioavailability and accumulation of metals (As, Cd, Pb and Zn ) in
mangrove sediment from Songkhla Lake

b) To study the bioaccumulation of metals (As, Cd, Pb and Zn ) in mangrove plants
(Sonneratia caseolaris and Rhizophora apiculata)



