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ABSTRACT

The main objective of this study was to investigate the ecology of molluscs in
six mangrove sites and determine the relationships between molluscs in four mangrove
zones. A moderate molluscan diversity of 48 species (31 gastropods and 17 bivalves)
was collected. Mangrove tree habitats tended to have greater diversity than
unvegetated habitats. There was no clear pattern of density in the different habitats.
Marine species dominated the salinity preference (about 83%), 74.2% were
herbivores. All 17 species of bivalves were filter feeders. There were 24 epifaunal
gastropod species (51.1%), 7 arboreal gastropod species (14.9%), 5 arboreal bivalve
species (10.6%) and 11 infaunal bivalves (23.4%). Filter feeders and detritivores
dominated density and filter feeders dominated biomass.

The level of pollution was determined by using Abundance Biomass
Comparison (ABC) plots. This clearly showed pollution in some areas and confirmed
that in industrial sites molluscs were disturbed. This study shows the usefulness of
molluscs as pollution indicators.

Heavy metals accumulations in mangrove sediments and molluscs tissue were
determined by using inductively coupled plasma atomic emission spectrophotometer
(ICPMS). Although the channel is the source point for heavy metals from the
industrial estate areas in this study, heavy metal concentrations in vegetated sediments
were higher than on the mudflats. The result showed higher heavy metal
concentrations in the Rhizophora zone. Concentration factors (CF) of As, Cd and Pb
higher than 1 were recorded. The Pollution Loading Index (PLI) of industrial estates
showed higher means of combinations of pollution levels. Most molluscs had a
tendency to accumulate Cu or Zn in their tissues high at all sites. Comparison of heavy
metal accumulations from the highest to the lowest showed as order
carnivore>scavenger>filter feeder> herbivore. The carnivorous species Thais gradata
and Chicoreus capucinus had the highest As, Cd and Cu accumulation in areas where
both species were present, such as both industrial estates. The study demonstrated that
in mangroves, bioaccumulation in molluscs tissues occurred in the relationships Zn>
Cu>Cd>As>Ni>Cr and Pb. Although the Muricidae are the best bioaccumulators, the
common species, Littoraia spp., especially Littoraria melanostoma may be a good
biomonitors among Littorinidae and in this mangrove habitat.

KEY WORD: ECOLOGY/MOLLUSCS/HEAVY METAL/
MANGROVE SEDIMENT/ BIOMONITORING
267 pp.




	CHAPTER 1INTRODUCTIVE.pdf
	 
	CHAPTER 1 
	INTRODUCTION 

	CHAPTER 4 MATERIALS AND METHODS.pdf
	4.2 EXPERIMENT I: Mangrove molluscs ecology 
	        4.2.1 Field Sampling  
	        The study sites were arranged along transects and each sampling site was divided into four major zones: the seaward mudflat, two plant species zones, Avicennia sp. and Rhizophora sp., and channel edge zones. The sampling site at Ang Sila had no Rhizophora sp. zone. Sites were sampled during the summer season, from March to May 2004. 
	        Six replicate stations were sampled within a 10 x 10 m2 quadrat that was randomly chosen in each sampling zone. The number of mangrove trees in each quadrat was counted. Two sampling strategies were used in each quadrat. In the first, a 0.1 m2 steel cylinder was dug to a depth of 20 cm to collect the small infauna. Sediment collected was sieved and washed through a 1 mm sieve. Epifaunal mollusc species were collected using a 0.5 m2 steel ring placed on the top of the sediment. Large and visible mollusc species were collected by hand. Also, all molluscs on pneumatophores were collected from the larger quadrat. For arboreal species, molluscs were sampled at 75 cm vertical intervals starting from the sediment surface of the six trees closest to the sampling core in the quadrat.  All collected molluscs were sorted to species, counted and transferred to labeled plastic bags. In the laboratory they were identified, and biomass analysed. No details were recorded on molluscs in dead logs. A qualitative survey was undertaken in the quadrat for species that did not occur in the quantitative area. 
	        4.2.2 Laboratory studies of specimens 
	        The molluscs were identified following Brandt (1974), Nielson (1976), Tantanasiriwong (1978), Reid (1986), Wells and Bryce (1988), Lamprell and Whitehead (1992), Lamprell and Healy (1998), Ng and Sivasothi (1999), Yoosukh and Duangdee (1999), Tan and Chou (2000), Takashi (2000), Swennen et al. (2001) and Lam and Morton (2004). Specimens of uncertain identification were compared with dried specimens in the collection of the Western Australian Museum. Diversity, population distribution, density and biomass of collected molluscs were analyzed.  
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	        Four habitats were examined at each of six sampling sites (Table 5-1). 
	                Bang Poo 
	                There were 14 gastropod species of 10 families recorded at the Bang Poo site. Littorinidae was the most important family with three species, Littoraria articulata, Littoraria strigata and Littoraria melanostoma, found. Two species of Ellobiidae were present, Cassidula aurisfelis and Cassidula multiplicata and the Iravadiidae were Iravadia ornata and Fairbankia cochinchinensis. Other families, Neritidae, Assimineidae, Stenothyridae, Amphibolidae, Nassariidae, Cephalaspidae, and Muricidae consisted of only one species each. Six families of bivalves, Anomiidae, Mytilidae, Ostreidae, Mactridae, Glauconomidae and Arcidae were present (Table 5-2). 
	                The Avicennia sp. zone had 14 species, while Mactra iridescens was present at only the mudflat zone. The only species in the channel was Assiminea brevicula. Neritina violacea was a common species that was recorded at both the mud and channel zones. Between the Avicennia sp. zone and the channel zone, Neritina violacea and Assiminea brevicula were recorded while Neritina violacea and Nassarius foveolatus were found between mud zone and Avicennia sp. zone. (Table 5-2).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
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	Table 5-7. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Bang Poo, Samut Prakarn Province, Thailand. 
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	Table 5-11. Density and biomass of mollusc species collected in mangrove areas based on habitat occupied at Leam Chabang, Chonburi Province, Thailand. 
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	Table 5-12. Density and biomass of mollusc species collected in mangrove areas based on feeding strategy at Leam Chabang, Chonburi Province, Thailand.
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	Table 5-13. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Leam Chabang, Chonburi Province, Thailand. 
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	Table 5-16. Density and biomass of mollusc species collected in mangrove areas based on habitat occupied at Bang Ya Phreak, Samut Sakorn Province, Thailand. 
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	Table 5-17. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Bang Ya Phreak, Samut Sakorn Province, Thailand. 
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	Table 5-18. Density and biomass of mollusc species collected in mangrove areas based on feeding strategy at Bang Ya Phreak, Samut Sakorn Province, Thailand.  
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	Table 5-21. Density and biomass of mollusc species collected in mangrove areas based on habitat occupied at Ang Sila, Chonburi Province, Thailand. 
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	Table 5-22. Density and biomass of mollusc species collected in mangrove areas based on feeding strategy at Ang Sila, Chonburi Province, Thailand. 
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	Table 5-23. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Ang Sila, Chonburi Province, Thailand. 
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	Gastropods
	Bivalves
	Anadara granosa (Linnaeus, 1758)
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	Table 5-25. Density and biomass of mollusc species collected in mangrove areas based on habitat occupied at Khlong Khon, Samut Songkram Province, Thailand. 
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	Table 5-28. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Khlong Khon, Samut Songkram Province, Thailand. 
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	              Ban Nam Chieo 
	 A total of 11 gastropod species from six families were recorded at the Ban Num Chieo site, Trat Province. Potamididae was the most important group with three species, Cerithidea cingulata, C. quadrata and Telescopium telescopium. Three families had two species each: Neritidae with Neritina violacea and Neritodryas dubia; Littorinidae with Littoraria pallescens and L. carinifera, and Ellobiidae with Cassidula aurisfelis and C. multiplicata. The families Assimineidae and Onchidiidae had a single species each. Among the bivalves, Gelonia erosa from Corbiculidae and Austriella sp. from Lucinidae were present (Table 5-29). 
	 No species were found in the mud and channel zones in this site; molluscs were found only in the mangrove forest zones (Table 5-29). Six species, Neritina violacea, Neritodryas dubia, Littoraria pallescens, L. carinifera, Cerithidea cingulata and Onchidium sp. were recorded particularly in the Avicennia sp. zone. There were another six species that were found in the Rhizophora sp. zone. Only Gelonia erosa of Corbiculidae was recorded in both Avicennia sp. and Rhizophora sp. zones (Table 5-29). Rhizophora sp. zone was the most important in density, 80.2% and biomass, 87.8% that was more than Avicennia sp. zone. 
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	Table 5-30. Density and biomass of mollusc species collected in mangrove areas based on habitat occupied at Ban Num Chieo, Trat Province, Thailand. 
	S
	D
	(
	B
	(
	M

	Mud
	H
	E
	0
	0
	I
	0
	0
	A
	0
	0
	T
	0
	0
	C

	Channel
	H
	E
	0
	0
	I
	0
	0
	A
	0
	0
	T
	0
	0
	 
	A
	H
	E
	1
	0
	I
	3
	2
	A
	2
	0
	T
	7
	3
	 
	R
	H
	E
	2
	1
	I
	2
	2
	A
	0
	1
	T
	3
	2
	T
	3
	3
	 
	 
	 
	 
	 
	 
	T
	 
	S
	D
	(
	B
	(
	A
	G
	N
	1
	0
	N
	0
	0
	C
	0
	0
	L
	2
	0
	L
	(
	0
	0
	B
	G
	3
	2
	T
	7
	3
	R
	G
	C
	0
	0
	N
	Neritina violacea         (Gmelin, 1790)

	2
	0
	C
	S
	0
	1
	B
	G
	6
	2
	A
	Austriella sp.

	2
	0
	T
	3
	2
	T
	3
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	F
	 
	 
	 
	 
	 
	 
	F
	 
	 
	 
	 
	 
	 
	T

	Table 5-32. Density and biomass of mollusc species collected in mangrove areas based on feeding strategy at Ban Num Chieo, Trat Province, Thailand.  
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	Table 5-33. Density and biomass of mollusc species collected in mangrove areas based on salinity tolerance at Ban Num Chieo, Trat Province, Thailand. 
	S

	Mud
	Channel


	REFERENCES.pdf
	 
	 
	REFERENCES 




