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summary

Summary 
 

 Spot-Check Dives Survey were carried out at Yung Shue Wan (YSW) and Sham Wan (SW) 

 The bottom substrates at YSW were mainly composed of artificial sloping boulder and rocks 

while the bottom substrates at SW were mainly composed of bedrocks and big boulders 

 Commonly hard coral colonies were recorded in both sites and they all appeared to be in fair 

condition. 

 The coral coverage at YSW was about 5% while it was about 10% at SW. 

 REA surveys were carried out at the coral area in both YSW and SW.  100 meter transects 

were laid parallel to the shore at the coral areas marked during spot check dives. 

 10 species of hard coral were recorded in YSW during the REA survey while 16 species of 

hard coral and 1 species of soft coral were recorded in SW during the REA survey. 

 The corals found in both sites during the REA survey are common species found across Hong 

Kong water except an uncommon species Coscinaraea n sp. 

 In order to monitoring the impact to the coral communities at YSW during the construction 

work, coral tagging should be done 1 week before any marine work being commenced. 

 Although corals found in both sites are in fair condition, they are suitable to be tagged and 

monitored during the construction works.
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1.    BACKGROUND 

1.1 Further to the Sewerage Master Plan (SMP) study of the Outlying Islands in 1994, Drainage 

Services Department (DSD) was commissioned by Environmental Protection Department 

(EPD) to carry out a Preliminary Project Feasibility Study (PPFS) for the Outlying Islands 

Sewerage Stage I Phase II in 1996.  The project works will involve: 1. Construction of a 

sewage treatment works (STW) and submarine outfalls of approximately 500m in length and 

325mm in diameter at Yung Shue Wan (YSW) on Lamma Island.  Coral colonies were 

recorded at YSW site during the Environmental Impact Assessment (EIA) under the 

Preliminary Investigations Study (PIS). 

1.2 This report presents the finding on the baseline survey on coral communities on the seawall at 

Yung Shue Wan and natural shores at Sham Wan for the Contract No. DC/2009/13 - 

Construction of Sewage Treatment Works at Yung Shue Wan and Sok Kwu Wan.  

 

 

2. MONITORING EQUIPMENT 

2.1 The monitoring equipments used for the coral monitoring are listed in Table 2-1 and the 

relevant calibration certificate is shown in Appendix C. 

Table 2-1 Monitoring Equipments for the Coral Monitoring 

Equipment Model 
A4 size underwater slates Handmade A4 size underwater slates 
Measuring Tape Solinst 100m measuring tape 
Underwater Camera Canon G10 digital camera 
Scuba Diving Equipment Scubapro regulator, BCD and fins 

Diving Boat 
33 feet long diving boat with two 200hp outboard 
engines, registration #128328 (see Appendix B) 

DGPS 
Garmin’s GBR 21 differential beacon receiver + 
Garmin’s GPS 12XL 

 

 

3.   MONITORING LOCATION 

3.1 One control station at Sham Wan, Lamma Island and one impact stations at boulder seawall 

at Yung Shue Wan, Lamma Island were recommended in the Method Statement Section 3.3.  

These sites represent the coral site where uncommon coral species were recorded from the 

coral surveys carried out as part of the Review Report on the EIA Study.  The coordinates of 

the monitoring location is listed in Table 3-1. 
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Table 3-1 Locations of Coral Monitoring Station  

Dive Site Number 
Coordinates 

Easting Northing 
Yung Shue Wan, Lamma Island 1 829170E 809550N 
Sham Wan, Lamma Island 2 832425E 805478N 

 

 

4.    METHODOLOGY 

Monitoring Procedure 

Qualitative Survey by Spot-Check Dive 

4.1 Spot-check dives were undertaken at each of the one monitoring station (boulder seawall at 

YSW STW site) and one control station (Sham Wan, Lamma Island). 

4.2 The type of benthos, seabed profile and substratum existing at each survey area were 

recorded. 

4.3 In this way, areas with corals were located and suitable locations to carry out the REA 

surveys were determined. 

Rapid Ecological Assessment (REA) 

4.4 Followed by spot-check surveys, locations with best corals coverage will be selected for REA 

survey. 

4.5 At each site, transects will be laid, where possible, at 2 or 3 distinct depth/ecological zones, 

as follows: 

 Shallow depth zone: -2 to -5 mPD 

 Middle depth zone: -6 to -9 mPD 

 Deep depth zone: -10 to -14 mPD 

4.6 On each transect tape, survey will be conducted along 2 belt transects, one on each side of the 

transect tape.  Each belt transect will be 1m wide and 100m long and be about 0.5m away 

from the transect tape.  Start and end points of the transects will be recorded with a portable 

DGPS unit. 

4.7 Two types of information, namely Tier I and Tier II shall be recorded during each transect 

swim: 

Tier I: Categorisation of ecological and environmental variables 

 Ecological variables – benthic cover site descriptors 

4.8 On completion of each transect, five ecological and seven substratum attributes (Table 4-1) 
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will be each assigned to one of the seven standard, ranked (ordinal) categories (Table 4-2), 

base on an assessment integrated over the length of the swim. 

 Environmental variables: 

4.9 Horizontal visibility will be assessed as mean and/or a range of each transect, using the 

transect tape as a guide. 

4.10 Depth will be measured as maximum, minimum and modal average to the nearest 0.1m from 

electronic dive computers for each transect. 

Tier II: Taxonomic invertebrates to define types of benthic communities 

4.11 An inventory of benthic taxa will be complied during each swim and then will be identified 

in situ to the following levels: 

 Hard corals (Class Anthozoa, Order Scleractinia): to species level wherever possible, 

otherwise, genus and growth-form (e.g. Porites spp. Of massive growth-form) 

 Soft corals, anemones and conspicuous macroalgae: to genus level where possible; and 

 Other benthos (including sponges, zoanthids, ascidians, bryozoans) to genus level where 

possible, or higher taxonomic level (usually phylum) plus growth-form. 

4.12 On completion of survey at each transect, each taxon in the inventory will be ranked in terms 

of its abundance in the community at the site.  These broad categories rank taxa in terms of 

the relative abundance of individuals, rather than the contribution to benthic cover along each 

transect.  The ordinal ranks will be visual assessments of abundance rather than quantitative 

counts of each taxon (Table 4-3).  Representative photographs will be taken of hard and soft 

coral species in the area for reference.  

 

Table 4-1 Ecological and Substratum Attributes 

Ecology Substratum 
Hard coral Hard substrate 
Dead standing coral Continuous pavement 
Soft coral Bedrock/boulders/sand 
Anemone beds Coral rubble 
Macroalgae Cobbles  
 Sand with gravel 
 Mud 
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Table 4-2  Ordinal Ranks of Percentage Cover 

Rank Percentage cover (%) 
0 None recorded 

0.5 1-5 
1 6-10 
2 11-30 
3 31-50 
4 51-75 
5 76-100 

 
Table 4-3  Ranking of Taxon Abundance 

Rank Abundance 
0 Absent 
1 Sparse 
2 Uncommon 
3 Common 
4 Abundant 
5 Dominant 

 

 

5.    RESULTS 

Spot Check Dive 

5.1 The spot-check dives were carried out on 11 December 2010 while REA survey were carried 

out on 11 and 12 December 2010.  The weather conditions were summarized in Table 5-1. 

The GPS coordinates, depth and bottom substrate were summarized in Table 5-2 

Table 5-1  Weather Condition for the Spot-Check Dives on 11 December 2010 

Date Condition 
Average Underwater 

Visibility 

11 December 
2010 

- Northeast force 4 to 5, 
occasionally 6 offshore 

- Sunny periods 
Yung Shue Wan: 0.5 m 

12 December 
2010 

- Northeast force 5 to 6,  
- Sunny periods 

Sham Wan: 1 m 
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Table 5-2  GPS Coordinates, Depth and Bottom Substrate at YSY and SW of Spot 
Check Dive 

Site 
GPS Location 

Depth
Bottom 

Substrate Easting Northing 

Yung Shue Wan 829170E 809550N 3m 
Artificial sloping 

boulders 

Sham Wan 832425E 805478N 4m 
Bedrock and 

Boulders 

 

5.2 Hard coral colonies were recorded at both sites during the spot check dives.  At Yung Shue 

Wan, the coral coverage was about 5% in which most of them were located on the artificial 

sloping boulders.  At Sham Wan, the coral coverage was about 10% in which most of corals 

were located on boulders or rock surfaces.  Areas with higher coral coverage were marked 

(Figure 1 and Figure 3 - Appendix A) and their GPS location are summarized in Table 5-3 

Table 5-3 GPS Coordinates of Coral Area at YSW and SW Recorded During Spot 

Check Dive 

Site 
GPS Location 

Easting Northing 

Yung Shue Wan 829180.06E 809555.76N 

Sham Wan 832160.86E 805738.31N 

5.3 As a result, REA surveys were carried out along the coral areas in YSW and SW. 

    

 REA Survey 

Yung Shue Wan 

5.4 A 100m transect was laid down along the artificial seawall at Yung Shue Wan (Figure 2 - 

Appendix A) which cover the coral area marked in Spot Check Dives. The start point was at 

the northeast (near the helipad) of the seawall and the end point was at the southeast (near the 

end of the sewage treatment plant) of the seawall. The average depth of the transect was 

about 2 to 2.5 m. 

5.5 This site is mainly composed of artificial sloping boulders (Photo Plate 1 - Appendix B) 

down to 2.5 meters depth along the surveyed route (Table 5-4).  Areas deeper than 3 meters 

are mainly muddy and sandy bottoms ((Photo Plate 1 - Appendix B).  Patches of coral 

colonies were recorded along the REA transect and 8 species of hard coral were recorded.  
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The abundance of coral species recorded along the transect was shown in Table 5-5.  The 

abundance of each coral species was categories according to the coral communities in the 

survey site: Sparse – only a few or less colonies recorded, Uncommon – more colonies 

compared with Sparse, Common – more colonies compared with uncommon, Abundant – 

more colonies compared with Common, Dominant – more colonies compared with Abundant.  

Besides, some invertebrates such as common sponges, sea anemone: Actinia equina.  Sea 

urchins: Diadema setosum, and Anthocidaris crassispina were also found at the surface of 

the boulders. 

 

Table 5-4    Ecological and Substratum Attributes (Yung Shue Wan) 

Ecological Attributes Rank 
Hard coral 0.5 

Octocoral (soft corals and gorgonians) 0 

Black Corals 0 

Dead standing corals 0 

Substratum - Hard Substrate  

continuous pavement 0 

Bedrock/boulders/sand 5 

Coral rubble 0 

Cobbles 0 

Sand with gravel 0.5 

Mud 0.5 

* Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 %; 

5 = 76-100% 
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Table 5-5    Taxon Abundance (Yung Shue Wan) 

Coral Species/Transect Abundance in the Site 

Hard Corals   

Coscinaraea n sp. 1 

Cyphastrea serailia 3 

Favia rotumana 1 

Favites abdita 1 

Favites pentagona 3 

Goniastrea aspera 3 

Goniopora stutchburyi 3 

Oulastrea crispata 1 

Platygyra carnosus 1 

Porites lobata 3 

* Rank of Abundance: 0 = Absent;; 1 = Sparse; 2 = Uncommon; 3 = Common; 4= Abundant; 5 = Dominant 

 

5.6  This site supported a sparse and patchy cover (~5%) of hard coral. Along the REA transect 

Goniopora stutchburyi, Cyphastrea serailia, Favites pentagona, Goniastrea aspera and 

Porites lobata are common coral species in this site.  All the recorded coral colonies grow 

on the boulders and rocks surfaces. All coral colonies recorded along the transect are 

common species of hard coral in Hong Kong water except an uncommon species 

Coscinaraea n sp. ((Photo Plate 1 - Appendix B). 

 

Sham Wan 

5.7 A 100m transect was laid down at the coral area at Sham Wan (Figure 4 - Appendix A) 

which cover the coral area marked in Spot Check Dives. The start point was at the northeast 

(near the beach) of the shore and the end point was at the southeast of the shore. The average 

depth of the transect was about 3 to 3.5 m 

5.8 This site is mainly composed of bedrocks and big boulders ((Photo Plate 1 - Appendix B) 

down to 3.5 meters depth along the surveyed route (Table 5-6).  Areas deeper than 4 meters 

are mainly sandy bottoms.  Patches of coral colonies were recorded along the REA transect 

and 15 species of hard coral and one species of soft coral were recorded.  The abundance of 

coral species recorded along the transect was shown in Table 5-7.  Besides, some 

invertebrates such as common sponges, sea anemone: Actinia equina.  Sea urchins: 

Diadema setosum, and Anthocidaris crassispina were also found at the surface of the 

boulders. 
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Table 5-6    Ecological and Substratum Attributes (Sham Wan) 

Ecological Attributes Rank 
Hard coral 1 

Octocoral (soft corals and gorgonians) 0.5 

Black Corals 0 

Dead standing corals 0 

Substratum - Hard Substrate  

Continuous pavement 4 

Bedrock/boulders/sand 2 

Coral rubble 0 

Cobbles 0 

Sand with gravel 0.5 

Mud 0 

* Rank of percentage cover: 0 = None recorded; 0.5 = 1-5%; 1 = 6-10%; 2 = 11-30 %; 3 = 31-50%; 4= 51-75 
%; 5 = 76-100% 

 

Table 5-7    Taxon Abundance (Sham Wan) 

Coral Species/Transect Abundance on the Site 

Hard Corals  

Coscinaraea n sp. 1 

Cyphastrea serailia 3 

Favia speciosa 3 

Favia veroni 1 

Favites chinensis 3 

Favites pentagona 3 

Goniastrea aspera 3 

Goniopora stutchburyi 4 

Leptastrea pruinosa 1 

Montipora peltiformis 1 

Oulastrea crispata 1 

Pavonna descussata 1 

Platygyra carnosus 1 

Porites lobata 4 

Psammocora superficialis 1 

Turbinaria peltata 1 

Soft Corals  

Dendronephthya sp. 1 

* Rank of Abundance: 0 = Absent; 1 = Sparse; 2 = Uncommon; 3 = Common; 4= Abundant; 5 = Dominant 
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5.9 This site supported a sparse and patchy cover (~10%) of hard coral. Along the REA transect 

Goniopora stutchburyi and Porites lobata ((Photo Plate 1 - Appendix B) are abundant in the 

site while Goniastrea aspera Favia speciosa, Cyphastrea serailia, Favites chinensis and 

Favites pentagona are common coral species in this site.  All the recorded coral colonies 

grow on the boulders and rocks surfaces. All coral colonies recorded along the transect are 

common species of hard coral in Hong Kong water except an uncommon species 

Coscinaraea n sp. ((Photo Plate 1 - Appendix B). 

 

6.   COMMENTS 

6.1 Spot check dives and REA surveys were conducted at the monitoring site (YSW) and control 

site (SW).  The hard substrates in these two sites are mainly composed of artificial sloping 

boulders (YSW) and bedrocks (SW).  The corals recorded at Yung Shue Wan are mainly 

located at the area next to the sewage treatment plant (Figure 1 - Appendix A) 

6.2 Scattered patches of hard corals were recorded at the natural shore of SW in which more 

coral species were recorded and with higher percentage coverage (~10%) when compare with 

YSW (~5%).  Area with higher coral coverage was about 300 m away from the proposed 

spot check site.  Therefore REA transect was laid at the coral area in SW. 

6.3 All the corals recorded during the survey are common species in Hong Kong water except an 

uncommon species Coscinaraea n sp. was recorded in both sites and mostly of fair 

conditions on boulders or bedrocks. 

 

7.   RECOMMENDATIONS 

7.1 Areas with relatively higher coral coverage were identified during the spot check in both 

YSW and SW.  Corals colonies should be tagged in these two areas for further monitoring 

during the construction work. 

 

7.2 The proposed works will involve construction of a submarine outfall of approximately 500 m 

in length and 325 mm in diameter from the seawall.  In order to monitoring the impact to 

the coral communities at YSW during the construction work, coral tagging should be done 1 

week before any marine work being commenced. 
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8.   CONCLUSIONS 

8.1 The coral coverage in both impact site (YSW) and control site (SW) are relatively low when 

compared with other coral communities in Hong Kong (such as Sharp Island and Hoi Ha 

Wan).  Most of the coral colonies recorded in both site are common species in Hong Kong 

water. 

 

8.2 Although corals found in both sites are in fair condition, they are suitable to be tagged and 

monitored during the construction works.
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Locations of Baseline Survey
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Figure 1 Coral Area at Yung Shue Wan Seawall 

 

 

 

Figure 2 REA Transect at Yung Shue Wan Seawall 

 

Impact Station 

Control Station 

N 

Coral Area

Sewage Treatment 

Plant 

SCALE: 1:3600 

REA Transect 

SCALE: 1 : 3600 



Contract No. DC/2009/13 – Construction of Sewage Treatment Works at 
Yung Shue Wan and Sok Kwu Wan 
Baseline Survey for Coral Monitoring – Yung Shue Wan AUES
 

Z:\Jobs\2010\TCS00512(DC-2009-13)\600\Baseline Report\Coral monitoring\R0132v3.doc                                                
Action-United Environmental Services and Consulting 

                    

Annex

Figure 3 Coral Area at Sham Wan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 REA Transect at Sham Wan 
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Appendix B 

Photographic of Representative Corals and Bottom Substrates
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 Photo Plate 1 

 
Boulders at YSW Bedrocks at SW Boulders underwater 

 
Sandy/Muddy Bottom Sea urchin Sponges 

 
Coscinaraea n sp. Cyphastrea serailia Favites abdita 

 
Porites lobata Goniopora stutchburyi Goniopora columna 

 
Montipora peltiformis Tubastrea diaphana Dendronephthya sp. 
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Appendix C 

Calibration Certificate of the GPS 
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