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Abstract - This study was designed to determine the composition, abundance and distribution of benthic macrofauna 
community from three sites of Saphanhin Bay, Phuket, Thailand. The community structure can provide an accurate 
understanding of changes in the estuary ecosystem located nearby to Phuket town. Benthic macrofauna composition and 
density were investigated by core sampler during September 2017 at three stations in the bay. A total of 43families of 
benthic macrofauna was collected. Polychaetes were the most numerically abundant and diverse group (27 families; 53% of 
total numbers) followed by gastropods (3 families; 30% of total numbers). The highest macrofauna density was showed in 
the both sites of the urban-derived canal, on the other hand the community composition was high in the east site of the bay.  
The West transect closest to the canal outlet was dominated by Gastropods intertidally but Polychaetes further from the 
shore.  The study area was a topographically rather flat mudflat that was completely exposed at low tide. Further, away from 
the canal outlet had many fewer gastropods overall, particularly closer inshore but were dominated by polychaetes in 
offshore.  Polychaetes, Molluscs(Gastropods and Bivalves) and Crustaceans had distinct distributions in the three transect 
sites. The site nearest the canal had lower faunal diversity than those further away. 
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I. INTRODUCTION 

 
Benthic organisms are known as an important food 
source in marine ecosystems for animals that live on 
or inside the seafloor.  Many species of benthic 
macrofauna from different phyla of annelids, 
cnidarian, mollusks, arthropods and chordates are 
found in estuarine ecosystems. Most of them feed on 
detritus that deposit on the bottom of the water body 
and they in turn serve as food for a wide range of 
higher consumers such as fishes, sea birds and 
humans, and so are important components of 
estuarine food webs. Several studies have used 
benthic invertebrates as bio-indicators to 
understanding of changing aquatic conditions, which 
can provide long-term fluctuations of aquatic 
ecosystem.  
 
The composition, abundance and spatial distribution 
of benthic macrofauna can be influenced by many 
environment factors. Estuaries are critical transition 
zones linking freshwater and marine ecosystem. The 
urban storm water runoff is recognized as a leading 
source of organic and inorganic contaminants to 
receiving environments including estuary ecosystems. 
These contaminants include total mass loads of 
nutrients and other organics, metals, chlorides, 
bacteria, viruses, hydrocarbons, and other substances 
that can be degrading of runoff quality and increases 
in runoff temperature. These factors can be stressors 
affecting the microbenthic community in estuarine 
ecosystem Most studies of the environmental impacts 
of pollution, urban runoff and eutrophication have 
been in temperate environments. Very few similar 

studies have been made in tropical environments, 
particularly in South East Asia. The aim of this study 
was investigate the spatial distribution of benthic 
macrofauna community in Saphanhin Bay, which 
receives urban runoff from residential area in Phuket 
Town, Phuket, Thailand.  The mudflat not a reserve: 
it was heavily harvested by fisherman for crustaceans 
and mollusks for sale and so is representative of the 
way mudflats are used by the people in the region. 
 
II. MATERIALS AND METHODS  
 
The study area was located in Saphanhin Bay on the 
east coast of Phuket Island, Southern Thailand.  
Phuket has a maritime monsoon climate (about 2500 
mm of rain per annum). The benthic macrofauna in 
the area were collected from three line transects in 
September 2017. This collection time is the wet 
season in the region and so is in a time of very high 
runoff. The first site was located at the outlet of the 
Bang-Yai canal, this canal receives treated sewage 
from the Phuket Waste Treatment Facility 
(7°51'39.4"N, 98°23'56.9"E) as well as urban runoff, 
the second site was about 150 m east (central 
transect) in the middle of the bay (7°51'42.6"N, 
98°24'05.2"E) and the third site about 300 m east of 
the first transect (7°51'45.3"N, 98°24'08.4"E).  
The transects were 100 m long with three stations 50 
m apart between each station on each transect line 
(fig.1). On each transect the first station was at high 
tide level.  Each transect was relatively flat and were 
completely exposed at low tide. At each sampling 
station, the sediment samples were collectedusing 
hand-held core samplers, taken to a depth of 20 cm.
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Figure. 1. Map of Phuket.  Location of the three study transects.  Each transect had three sites; West (7°51'39.4"N, 98°23'56.9"E), 

Central (7°51'42.6"N, 98°24'05.2"E) and East (7°51'45.3"N, 98°24'08.4"E)
  
Sediment Samples were washed over sieves with0.5 
and 1.0 mm mesh size, and the macrofauna retained 
were preserved in 10% formaldehyde, and then 
identified and counted using Carpenter and 
Niem(1998) for identification. One-factor analysis of 
variance (ANOVA) tests and Tukey tests were used 
to compare the variation of benthic macrofauna 
community among sampling transects and stations.  
The standard reference statistical text used was 
Snedecor and Cochran (1989). 
 
III. RESULTS AND DISCUSSION 
 
Benthic Macrofauna Composition 
A total of 43 families belonging to seven classes and 
six phyla were recorded in Saphanhin Bay (Table 1). 
The phylum Annelida was dominated by the 
Polychaeta class and was represented by 27 families 
(62.8% by total fauna composition). The phylum 
Mollusca was presented by two classes (Gastropoda 
and Bivalvia), both classes were presented by three 
families having 7% of each class by composition. The 
phylum Arthropoda was represented by only one 
class of crustaceans (malacostraca) with six families 
(14% by total composition). 

 
Benthic Macrofauna Abundance 
A total of 5,360 macrofauna individuals were 
founded from all stations in three transects. 

Polychaetesnumerically dominated the community 
structure, contributing 53% (2,830 individuals) of the 
benthic macrofauna, followed by gastropod (30%; 
1623 individuals), arthropods (8%; 423 individuals, 
mostly decapods), bivalves (7%; 384 individuals) and 
others including Anthozoa, Brachiopods and small 
fish (2%, 100 individuals).  No Scaphopods were 
found. 
 
The difference in composition and abundance may be 
attributed to a number of ecological factors including 
different location and period of investigation, food 
availability, water quality and ecosystem health.  The 
mudflat was relatively flat and so increasing depth 
with distance from the shore was not a major factor. 

 
General distribution patterns 
The sites with the highest abundance of macrofauna 
were situated on the west transect of the Bang Yai 
canal (2,412 ind.). The most abundant macrofauna of 
this line was dominated by the gastropod 
(Cerithideacingulata) at the first station (0 m, 
hightide) and decreased in macrofauna abundance for 
the other two stations with longer distance from the 
mangrove forest.  These were dominated by 
Polychaetes such as Cerithideawhich isknown to be a 
common genus in estuarine and mangrove 
ecosystems in the area. 
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Table 1: Average abundance of benthic macrofauna families at 
three sites 

 
The result from the Central transect showed the most 
abundance and diverse composition found at the 
study site.  The 100 m station far from the shore was 

dominated by Polychaetes. This site located at the 
end of the canal opening to the bay, the canal carries 
a high nutrient load and other organic detrital material 
(from the mangrove forest along the canal) is 
deposited in this area. 
 
The East transect results showed the lowest number 
in density of macrofauna but highest diversity in 
faunal composition, especially in the Polychaeta class 
(19 families). The lowest abundance was shown at 
the shore station and highest at the site with 100 m far 
from the shore. The major fauna of the study site 
were Polychaetes and Gastropods (Fig. 2). Results of 
the ANOVA based on percentage and sample size of 
the Polychaete data showed significant differences 
between the sites (F = 218, df 2, 2828), p << 0.001, 
Tukey test interval 4.94 (see Fig. 2). The west 
transect was significantly lower than the central and 
east transect (W-30.6% <(C-69.9%=E-74.1%).  Thus 
the Central and East sites had similar Polychaete 
abundances but the Polychaete abundance was 
significantly lower at the West site.  In contrast, the 
distribution of Gastropods was quite different (Fig. 
2): F = 94.4, df= 2, 1620, p << 0.001, Tukey test 
interval 6.7, (W-3.7% = C-5.3%) < E-61.3%. 
 
In addition, the Bivalve class (Solenidae, Tellinoidae 
and Veneridae) was found in every station.  They are 
the most economically important macrofauna group 
and are heavily harvested by fisherman in this area.  
Numbers of individuals were much lower and so the 
relative errors of the percentage estimates were 
higher than for the more abundant gastropods and 
polychaetes.  The West transect had the lowest 
numbers of bivalves (2.6%, n = 63).  The ANOVA 
results comparing the three transects were: F = 6.12, 
df 2, 381, p = 0.002, W-2.6% < C-8.5%, W2.6% < E-
17.5% but C-8.5% = E-17.5%.  Thus, the abundance 
of bivalves at the West site was conspicuously lower 
than the other two sites. 
 
Malacostracans(mainly decapods) are also heavily 
collected by fisherman (for bait).  The East transect 
had no crustaceans at all.  The other two sites had 
small abundances of crustaceans (fig. 2).  The West 
site and the Central site had significantly differences 
in abundance of the malacostracans.  The ANOVA 
results were: F = 6.9, df 1, 422, p = 0.01, Tukey test 
interval 6.02, W-5.1% < C-13.9%. 
 
The spatial distribution of benthic macrofauna in the 
mudflat of Saphahin Bay have been related to 
localities and environmental factors. These results 
indicate that relationships between macrofauna 
distribution was higher in density but lower in 
diversity composition in the area nearby urban runoff 
canal.  

 
 

Taxa individuals (n) m-2 
West Central East 

Class Polycheata    
 Capitellidae 404.3 93.3 115.7 
 Maldanidae 56 68.4 28.4 
 Eunicidae - 30 25.6 
 Oenonidae - 167.3 - 
 Onuphidae 10.7 151.6 37.3 
 Fauveliopsidae 10.3 - - 
 Flabelligeridae - - 21.7 
 Calamyzidae - - 11.7 
 Glyceridae 19.3 17 30 
 Goniaidae 10 10 45 
 Hesionidae - - 6.3 
 Lacyoniidae - 20.7 22.7 
 Nephtyidae - 9 - 
 Nereididae 63.3 40.7 12.3 
 Pilargiidae 70 262.3 43 
 Magelonidae 44.3 - - 
 Polynoidae - - 11.7 
 Paraonidae 9.3 35.4 18.3 
 Opheliidae - 22 10 
 Oweniidae - - 44.4 
 Sabellidae 9 - - 
 Phyllodocidae - - 55.7 
 Apistobranchidae 20.3 28.7 - 
 Spionidae - 9.3 - 
 Terebellidae - 527.3 29.7 
 Trichobranchidae - 10.7 19.3 
 Ampharetidae 10.7 - - 
Class Gastropoda    
 Potamididae 1345.7 8 11.3 
 Neritidae 21 - - 
 Nassariidae 112 106 18.3 
Class Bivalvia     Solenidae 10.3 120.7 99 
 Tellinoidea 41.7 6.3 24.7 
 Veneridae 10.7 55.3 15 
Class Malacostraca     Alpheidae 16 34.3 - 
 Paguroidae 45 223 - 
 Palaemonidae 9.3 10 - 
 Sesarmidae 33 32.4 - 
 Ocypodidae 11.7 - - 
 Limulidae 8.7 - - 
Class Actinopterygii     Godiidae - - 9 
 Muraenesocidae 10.3 - - 
Class Anthozoa     Sea anemone - 53 9 
Class Lingulata     Lingulidae - - 19 
     
Total 2412.9 2152.7 794.1 
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Figure2.  Percentage abundances at the three different transects and at the three sites along each transect (0, 50 and 100 m).  There 

are large differences between the three sites and at different depths along each transect. 
 
CONCLUSIONS 
 
This estuarine ecosystem is effectively always 
affected by anthropogenic activities that may change 
through time. Further investigations may provide the 
temporal and environmental variations for better 
understanding of how benthic macrofauna 
community structure are maintained. The major 
benthic invertebrate groups (polychaetes, gastropods, 
bivalves and crustaceans) has markedly different 
distributions and abundances at the three different 
transects despite the short distances between them 

(Figs 1 & 2). This study has focused on very basic 
information about the intertidal mudflat community 
in Saphahin Bay. The dataset in this study is large 
enough to expand analysis of the data such as 
multivariate analysis and diversity index studies in 
on-going research. 
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