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Appendix 7b.8  Detailed Benthos Survey Results for Shek Kwu Chau 

 

1 Introduction 

The aim of the present survey is to obtain ecological baseline information on the benthic condition off 

the southern coast of Shek Kwu Chau. 

 

2 Methodologies 

2.1 Field sampling 

In order to collect comprehensive benthic baseline information off the southern coast of Shek Kwu 

Chau, benthos sampling was undertaken at five sampling points (Figure 7b.3). Two sampling points, 

P1 and P2 were located inside the proposed reclamation area for constructing the proposed integrated 

waste management facilities. Three sampling points (P3, P4 and P5) were located about 200 m away 

from the proposed reclamation area. The coordinates of the five sampling points were fixed by Global 

Positioning System (GPS) on board (Table 2.1). The surveys were conducted once in dry season (15th 

February, 2009) and wet season (14th June, 2009). 

 

At every sampling point, three replicates of sediment samples were collected using a 0.1 m
2
 van Veen 

grab. Collected samples were accepted when at least two-third of grab volume was filled. A 

photographic record of the sediment texture and colour was taken. The samples were washed with 

gentle seawater through a wooden box of sieve with 0.5 mm mesh size. Large animals that were visible 

from the residues were hand-picked into a small plastic vial. All remains were washed and transferred 

into a plastic container followed by preservation with 70% ethanol solution and staining with 1% Rose 

Bengal. 

 

2.2 Laboratory work 

After arrival to laboratory, the samples were stored for one day to ensure sufficient preservation and 

staining. The animals collected were sorted out from the sediment residues. For quality assurance, the 

sediment residues of one-third sorted samples were randomly rechecked. No missed specimen was 

found in the recheck. 

 

The collected specimens were identified to the lowest taxonomic resolution by a trained technician. 

Examination of the morphological features of the specimens was undertaken with the aid of both 

stereoscopic and compound microscopes. The taxonomic classification was conducted in accordance 

to the following references: Polychaetes: Day (1967), Gallardo (1967), Fauchald (1977), Yang and Sun 

(1988), Wu et al. (1997), Sun (2004); Crustaceans: Dai and Yang (1991), Dong (1991); Mollusks: Qi 

(2004). The number of individuals of each species was recorded by counting the anterior portions of the 
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fauna only. Total biomass of each species was determined as preserved wet weight, after blotting the 

animals on filter paper for 3 minutes before weighing to the nearest 0.0001g. 

 

2.3 Data analysis 

Data collected from three replicate samples at every sampling point were pooled together for data 

analysis. Shannon-Weaver Diversity Index (H’) and Pielou’s Species Evenness (J) were calculated 

using the formulae below, 

H’= -Σ ( Ni / N ) ln ( Ni / N ) (Shannon and Weaver, 1963) 

J = H’ / ln S, (Pielou, 1966) 

 

where S is the total number of species in the sample, N is the total number of individuals, and Ni is the 

number of individuals of the ith species. 

 

Table 2.1. The GPS coordinates of the sampling points (in WGS84 datum (ITRF96 Reference Frame)) 

 

Sampling point Latitude (N) Longitude (E) 

P1 22° 11.363' 113° 59.221' 

P2 22° 11.265' 113° 59.331' 

P3 22° 11.116' 113° 59.250' 

P4 22° 11.214' 113° 59.025' 

P5 22° 11.424' 113° 58.894' 
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3 Results 

3.1 Sediment texture and colour 

Figure 3.1 shows the sediment texture and colour at every sampling point in two seasons of sampling. 

At P1, the substratum was sandy sediments consisted of ~50% silt-clay fraction (particle diameter 

<64µm) and ~50% coarse materials (coarse sands, gravels and broken shells of mollusks). Very 

coarse sands were found at BTP2 while significant amount of gravels and broken shells of mollusks 

was noticed (~30% silt-clay fraction and 70% coarse materials). It was muddy substratum (~80% 

silt-clay fraction) at other sampling points (P3, P4 and P5). The sediments were grey in colour and no 

special odour was noticed on board at all sampling points in two seasons. 

 

3.2 Benthic baseline 

Table 3.1 lists the total abundance and total biomass of every faunal group. A total of 1949 specimens 

were collected in dry and wet seasons. Ninety four of 101 taxa were identified to genus or species 

levels. The most diverse phylum was polychaetes (58 species + Aphroditidae spp. + Syllidae spp.) 

followed by 13 species of crustaceans (12 species + unidentified juvenile shrimp), 8 species of 

mollusks, 5 species of cnidarians, 5 species of echinoderms (4 species + unidentified sea cucumber), 3 

species of fishes, 2 species of echiurans and 2 species of sipunculan. Amphipods, nudibranchs and 

nemerteans were classified into three general taxa due to limited taxonomic references. In dry season, 

87%, 5%, 8% of total abundance were polychaetes, crustaceans and other phyla respectively. The total 

biomass was 45.69g, in which 62%, 16%, 12% and 11% of total biomass were accounted by mollusks, 

polychaetes, crustaceans and other phyla respectively. In wet season, 76%, 10%, 8%, 6% of total 

abundance were polychaetes, crustaceans, echiurans and other phyla respectively. The total biomass 

was 46.52g, in which 42%, 20%, 16%, 11% and 11% of total biomass were accounted by echiurans, 

mollusks, crustaceans, polychaetes and other phyla respectively. 

 

Table 3.2 shows the percent proportion of every faunal group (in total abundance) at every sampling 

point in two seasons. In dry season, polychaete was the most abundant group at all sampling points 

that accounted for 70-94% of total abundance. Crustacean was the second abundant group (3-14%) at 

all sampling points except P5. Nemertean was the second abundant group (11.7% of total abundance) 

at P5. In wet season, polychaete was the most abundant group at all sampling points that accounted for 

54-89% of total abundance. Echiuran was the second abundant group (13-19%) at P3 and P4. 

Crustacean was the second abundant group (6-11%) at P1, P2 and P5. 

 

Table 3.3 and Figure 3.2 show the total number of species, total abundance, total biomass, H’ and J at 

every sampling point in two seasons. The species number ranged 24-37 spp. 0.3m
-2

 and 23-36 spp. 

0.3m
-2

 in dry and wet seasons respectively among all sampling points. Neither seasonal change nor 
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spatial difference was noticed. At P1 and P2, the total abundances ranged 1470-1497 ind. m
-2

 in dry 

season and decreased to 527-957 ind. m
-2

 in wet season. At other three sampling points, the total 

abundances ranged 340-383 ind. m
-2

 and 310-350 ind. m
-2

 in dry and wet seasons respectively. The 

total abundances at P1 and P2 were higher than other three sampling points. The H’ and J ranged 

2.00-2.93 and 0.57-0.83 respectively among five sampling points and remained similar across 

seasons. 

 

In dry season, the total biomass at P3 and P5 (35.5-48.4 g m
-2

) were higher than other three sampling 

points (20.0-26.0 g m
-2

). The higher total biomasses were accounted by one bivalve Paphia undulata at 

P3 and two bivalves Macoma candida at P5 only. In wet season, the total biomasses at P3, P4 and P5 

(32.2-47.2 g m
-2

) were higher than other two sampling points (13.5-16.2 g m
-2

). The higher total 

biomasses were accounted by echiurans Thalassema sabinum at P3 and P4. It was accounted by one 

bivalve Macoma candida and one fish Muraeniehthys sp. at P5. 

 

Table 3.4 lists out the five most abundant species at every sampling point in dry season. P1 was 

dominated by polychaetes Prionospio malmgreni (36%), Mediomastus sp. (22%) and Tharyx sp. (21%). 

P2 was dominated by polychaetes Tharyx sp. (42%), Eunice indica (14%) and Mediomastus sp. (11%). 

At other three sampling points, polychaete Mediomastus sp. was the major dominant species (29-44%). 

Nemertean was another dominant taxon at P5 (12%). 

 

Table 3.5 lists out the five most abundant species at every sampling point in wet season. P1 was 

dominated by polychaetes Decamastus sp. (22%), Cirriformia sp. (16%) and Prionospio malmgreni 

(14%). P2 was dominated by polychaetes Eunice indica (44%). At other three sampling points, 

polychaete Mediomastus sp. was the major dominant species (25-27%). Echiuran Thalassema 

sabinum was another dominant species at P3 and P4 (19-22%). The complete list of collected 

specimens is provided in Appendices I & II. 
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Dry season Wet season 

  

P1 (sandy sediment) 

 

  

P2 (Very coarse sands with gravels and broken shells of mollusks and crustaceans) 

 

  

P3 (muddy sediment) 

 

Figure 3.1. Photographic records of sediment at the sampling points in dry and wet seasons 
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Dry season Wet season 

 

  

P4 (muddy sediment) 

 

  

P5 (muddy sediment) 

 

Figure 3.1 (Cont’d). Photographic records of sediment at the sampling points in dry and wet seasons 
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Table 3.1. Total abundance and total biomass of every faunal group in dry and wet seasons 

 

Faunal group Total ind. % Total biomass (g) % 

 
Dry Season 

     
Polychaeta 1055 87 7.4232 16 

Crustacea 60 5 5.3421 12 

Nemertea 37 3 0.1897 0 

Cnidaria 23 2 2.9798 7 

Sipuncula 14 1 0.0593 0 

Echiura 9 1 1.2340 3 

Mollusca 8 1 28.2104 62 

Echinodermata 3 0 0.0085 0 

Fish 1 0 0.2449 1 

     
Total 1210 

 
45.6919 

 

     
Wet Season 

     
Polychaeta 560 76 4.9361 11 

Crustacea 76 10 7.5665 16 

Echiura 59 8 19.3756 42 

Sipuncula 13 2 0.0956 0 

Nemertea 9 1 0.4402 1 

Echinodermata 9 1 0.2306 0 

Mollusca 9 1 9.2032 20 

Cnidaria 2 0 0.6357 1 

Fish 2 0 4.0341 9 

     
Total 739 

 
46.5176 

 

     
0 %:  total individual / biomass of the faunal group is less than 1% of that of all specimens 
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Table 3.2. The percent proportion of faunal groups (in total abundance) at every sampling point in dry 

and wet seasons 

 

 
P1 P2 P3 P4 P5 

      
Dry Season 

     
Polychaeta 94 88 70 83 75 

Crustacea 3 4 14 7 6 

Nemertea 1 3 2 3 12 

Mollusca 1 
 

1 2 2 

Sipuncula 0 1 6 1 2 

Echiura 0 0 3 3 
 

Cnidaria 
 

4 3 
 

3 

Echinodermata 
  

1 1 1 

Fish 
  

1 
  

      

Wet Season 
     

Polychaeta 89 83 61 54 72 

Crustacea 6 8 13 19 11 

Nemertea 3 
  

1 3 

Echiura 2 4 19 22 3 

Sipuncula 
 

2 3 2 2 

Cnidaria 
 

1 
   

Echinodermata 
 

2 
  

4 

Mollusca 
 

0 3 2 3 

Fish 
  

1 
 

1 

      

 
0 %: Relative abundance of the faunal group is less than 1% of that of all specimens 
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Figure 3.2. Number of species, total abundance, total biomass, Shannon-Weaver Diversity Index (H’) 

and Pielou’s Species Evenness (J) at every sampling point in dry and wet seasons 
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Table 3.4. The five most abundant species at every sampling point in dry season 

Sampling 

point 
Group Species 

mean 

density 

(ind. m
-2

) 

mean 

biomass 

(g m
-2

) 

relative 

abundance 

(%) 

P1 P Prionospio malmgreni 533 2.10  36  

P Mediomastus sp. 323 1.23  22  

P Tharyx sp. 303 2.47  21  

P Scolelepis squamata 63 0.45  4  

P Nectoneanthes alatopalpis 23 0.23  2  

 
P2 P Tharyx sp. 633 1.83  42  

P Eunice indica 203 1.79  14  

P Mediomastus sp. 167 0.18  11  

P Nectoneanthes alatopalpis 50 0.16  3  

N Nemertean spp. 50 0.21  3  

 
P3 P Mediomastus sp. 100 0.20  29  

C Diastylis sp. 30 0.00  9  

Sp Apionsoma trichocephalus 20 0.09  6  

P Schistomeringos rudolphi 20 0.02  6  

P Tharyx sp. 17 0.04  5  

 
P4 P Mediomastus sp. 167 0.29  44  

P Paraprionospio pinnata 23 0.02  6  

P Tharyx sp. 17 0.11  4  

P Schistomeringos rudolphi 13 0.01  4  

P Sigambra hanaokai 13 0.02  4  

 
P5 P Mediomastus sp. 117 0.26  34  

N Nemertean spp. 40 0.12  12  

P Tharyx sp. 27 0.17  8  

P Schistomeringos rudolphi 20 0.03  6  

C Neoxenophthalmus obscurus 17 2.65  5  

 
P = Polychaeta, C = Crustacea, N = Nemertea, Sp = Sipuncula 
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Table 3.5. The five most abundant species at every sampling point in wet season 

Sampling 

point 
Group Species 

mean 

density 

(ind. m
-2

) 

mean 

biomass 

(g m
-2

) 

relative 

abundance 

(%) 

P1 P Decamastus sp. 113 0.04  22 

P Cirriformia sp. 87 0.11  16 

P Prionospio malmgreni 73 0.09  14 

P Lumbrinereis shiinoi 43 0.03  8 

P Glycera tridactyla 33 0.51  6 

 
P2 P Eunice indica 417 3.56  44 

P Tharyx sp. 90 0.22  9 

P Cirriformia sp. 40 0.11  4 

Eh Arhynchite sp. 40 1.16  4 

P Glycera chirori 37 0.28  4 

 
P3 P Mediomastus sp. 80 0.18  25 

Eh Thalassema sabinum 60 26.39  19 

C Raphidopus ciliatus 27 2.69  8 

P Aglaophamus dibranchis 23 0.05  7 

P Aglaophamus sinensis 20 0.39  6 

 
P4 P Mediomastus sp. 93 0.15  27 

Eh Thalassema sabinum 77 32.39  22 

P Aglaophamus dibranchis 23 0.06  7 

C Raphidopus ciliatus 17 3.01  5 

C Neoxenophthalmus obscurus 17 3.59  5 

 
P5 P Mediomastus sp. 83 0.22  27 

P Sternaspis sculata 27 0.11  9 

C Neoxenophthalmus obscurus 20 2.79  6 

P Aglaophamus sinensis 20 0.35  6 

P Lumbrinereis shiinoi 17 0.03  5 

 
P = Polychaeta, C = Crustacea, Eh = Echiura 
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