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EPD’s letter dated"5February 2008

Comments from EPD (i)
Elaborations and clarifications on the purpose, ho@blogy, findings and conclusion of the
ecological survey undertook for the EIA study.

Responses

The purpose of the ecological survey was focusedotiacting representative ecological data to fill
information gaps concerning the following:

(1) to identify the dominant and typical flora afalina species present in Study Area (included
500m from Project Site Boundary);

(i) to establish the general ecological profilaypical and ecological characteristics of the site;
and

(i)  to determine the presence of key factors dbsd in Notes 1 to 3 attached Appendix A of
Annex 16 of EIAO TMincluding recognized sites of conservation imaoce, important
habitats where an ecological assessment will bessecy and species of conservation
importance.

The methodology adopted in the EIA is summarizetbésws:

Step 1 - literature review of Study Area
Step 2 - reconnaissance survey & habitat mappitigarSummer of 2006
Step 3 - conduct of 2 season surveys (wet/dry):
Terrestrial: habitat mapping, vegetation, mamntadspetofauna, invertebrates.
Aquatic: freshwater fish, intertidal (mangrove,ifasial rocky & sandy shores), subtidal
infauna and subtidal dive survey
Step 4 - utilised the data gathered above to etaltree importance of the habitats inside and
outside of the works areas
Step 5 - predict severity of impacts to identifiedbitat, fauna & flora and identify need for
mitigation measures accordingE®AO TM Annexes 8 & 16
Step 6 - examine the residual impacts and hightiglhiheed for EM&A

In the EIA study, baseline conditions for ecologicamponents of the study area were evaluated
based on information from available literature aiedussed field surveys conducted for the
purposes of this EIA. A literature review was fficonducted to determine the existing ecological
conditions within the Study Area to identify halitasources and species of potential importance.
Further to the findings of the literature revielwerte was limited ecological baseline information
available in the Study Area; therefore detailedi@goal surveys were required to fill in the data

gaps.

To supplement the limited available information hiit the Study Area, more than 6 months of
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terrestrial and aquatic ecological baseline surwegse conducted to collect ecological baseline
information of the Study Area. The surveys weradited during July to October (wet season)
and November 2006 to January 2007 (dry seasonkhwincluded habitat/vegetation, terrestrial
mammal, bird, herpetofauna, invertebrates (buttenfid dragonfly) and freshwater fish surveys for
terrestrial ecology, and subtidal (dive) surveysnthic survey and intertidal (include mangrove)
survey along the coastal habitats in close proyiwiithe Study Area.

It is important to note that the design of the bi#seline survey method was prepared in reference
to EIAO Guidance Note Nos. 7/2002 “Ecological BaselinevBurFor Ecological Assessment”,
10/2004 "Methodologies for Terrestrial and Freskaw&cological Baseline Surveys" and 11/2004
“Methodologies for Marine Ecological Baseline Swys as well as international approved survey
methods (ie Rapid Ecological Assessment for subsiglavey) and other approved EIAs.

The survey design is considered appropriate for gU#pose, note guidance under 2.3 of GN
7/2002: “2.3In most cases, it is impractical for an ecotadi baseline survey to provide
exhaustive ecological information of a site (e.lg.exhaustive species list). It should also bedote
that ecological assessment of an EIA differs framaeademic study (e.g. autecology of a certain
species) in that the latter aims at revealing spediological information in great details or ddpt
An ecological baseline survey is more general itureaand mainly aims at revealing the general
ecological profile of the study area to facilitdtee subsequent impact assessment.”

The gathered ecological information was then evatlan accordance with the criteria stipulated in
Annex 8 of the EIAO TM.The survey methodology and impact assessment fetlothe Study
Brief, EIAO TMrequirements and the relevant Guidance Notes wdmehprepared in accordance
with scientific literature, and represented acdelet@ractices for EIA studies in Hong Kong. Itis
important to note that mainly dominant and represere species reported in the EIA report (not
including marine fish and commercial fisheries sgedie crabs, prawn and octopus) which are
typically discussed under a fisheries impact assesy. Since the site is not an important
fisheries spawning and nursery area, and fishraeetb move and can avoid the works areas, fish
surveys are not required for the EIA study.

Results of the intertidal surveys conducted forEl# study showed that the sandy shores within
the Study Area supported low diversity of specieshe sandy shores were predominantly covered
by coarse grains and rubbles with increasing ptopoof finer grains towards the lower intertidal
zone. Faunal species recorded were typical spd@ésan be found on sandy and rocky shores
in Hong Kong, and all species found are regardembasmon or very common species in Hong
Kong. Whilst relatively undisturbed mangroves wendy found in the nearby Ting Kok SSSI, the
artificial/ disturbed shore at the east of the $tAcka adjacent to the Tai Mei Tuk also only
supported a low diversity of species.
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Based on the marine ecological information colléataring the EIA study, the ecological value of
sandy shore with backshore vegetation, village/fiextiarea, and the lower course of Lo Tsz River
within the Proposed Beach Development were consitigr be low in the EIA study.

For reference, habitat evaluation for differenttdmfttomed intertidal habitats, in previously
approved EIA reports, is summarised in Table 1.

Table 1 Habitat evaluation for different soft-bottomed intertidal habitats, in previously approved
ElAreports.

EIA Study Location Habitat Survey Method Reported Remarks
Ecological
Value
Drainage Improvement in Sdio Chung (Hebe Large mudflat  Qualitative, Moderate Isolated seagrass patch
Kung, EIA-101/2004 Haven) presence only and
mention of

dominant species

Pak Kong (Hebe Large mudflat  Qualitative, Moderate Isolated seagrass patch
Haven) presence only and
mention of
dominant species
Sha Ha (Sai Large sandy/  Qualitative, Low Large breeding
Kung) muddy flat presence only and aggregation of
mention of common starfish

dominant species

reported

Drainage Improvementin Adjacentto Wa Moderate sized Qualitative, Moderate Partially within Ting
Sha Tin and Tai Po, Ha River / Shuen intertidal flat relative abundance Kok SSSI
EIA-130/2007 Wan (60-150min (abundant,

width) frequent,

occasional, scarce)

Sandflat on 2.8Qualitative
km of coastline

Juvenile Horseshoe
Crab reported

Outlying Islands Sewerage Sok Kwu Wan Moderate

Stage 1, Phase Il Package J -

Sok Kwu Wan Sewage
Collection, Treatment &
Disposal Facilities,
EIA-091/2003

Road P1 Advance Works at Yam O (Sunny

Yam O on Lantau Island,
EIA-109/2005

Bay)

Luk Keng Bay
and Yam Tsali

Mudflat (2.5
ha)

Sandy shore

Qualitative, and Moderate to
seagrass mappinghigh

Observations and.ow
guantitative, sand

Very extensive (0.8 ha)
seagrass bed on
mudflat recorded

Undisturbed

Wan cores from
transects
Siu Ho Wan Water Pui O, South Sandy shore Qualitative Low to
Treatment Works Extension Lantau observations, moderate
EIA-100/2004 species list
Further Development of Chui Keng Wan Sandy shore Qualitative Low to Undisturbed small bays

Tseung Kwan O Feasibility (Junk Bay)

Study, EIA-111/2005

observations and Moderate
Quantitative sand

cores along

transects in 2

sandy bays
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EIA Study Location Habitat Survey Method Reported Remarks
Ecological
Value

Proposed Extension of PubliKau Sai Chau Sandy flats Semi-quantitativieow to

Golf Course at Kau Sai Chau

Island, Sai Kung,
EIA-112/2005

species listand Moderate
relative abundance

Repositioning and Long Headland area of Sandy shore Qualitative Low Relatively free from
Term Operation Plan of Deep Water Bay observations and physical modifications
Ocean Park, EIA-121/2006 used one

guantitative line

transect
Liquefied Natural Gas Tung Wan and  Sandy shore Qualitative Low

(LNG) Receiving Terminal
and Associated Facilities,
EIA-125/2006

Sai Wan, South
Soko Island

Pak Tso Wan,
South Soko Islan

Sandy shore

Shek Pik, South Sandy shore
Lantau

observations and
guantitative sand

cores along

transects in 2

sandy bays
Qualitative Moderate
Qualitative Low

observations and
guantitative sand
cores along
transects

Habitat evalnatio
mainly based on recent
scientific study

Tung Chung - Ngong Ping
Cable Car Project,
EIA-090/2003

Tung Chung Bay, Mangrove/
North Lantau, mudflat

Literature review High

Large (20 ha)
mangrove/ mudflat

with beds of 2 seagrass
species

As demonstrated in the previously approved EIA repsandy shore habitats are often graded as
low or low to moderate aside from where notabléuiess eg seagrass patches or juvenile horseshoe

crab are recorded.
Area at Lung Mei.

It should be noted that normuci features were recorded within the Works

Intertidal soft shore habitat within the ProjedeSvas classified as low ecological value in tha.El
The habitat characteristics offered by the sandyeshithin the Project Site are very common in

Hong Kong.

Intertidal faunal species recorded mythe baseline survey conducted for the EIA

Study (not including marine fish and commerciahéges species (ie crabs, prawn and octopus)
which are typically discussed under fisheries im@Eassessment) were typical species that can be
found on sandy and rocky shores in Hong Kong.
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Commentsfrom EPD (ii)

Elaborations, based on the latest information available, on the consider ations of the ecological
impact assessment which concluded that the overall ecological value of the beach wasindeed a
low one.

Responses

It should be noted that the EIA ecological baselind impact assessment complies withEh&O
TM and theStudy Briefand is the recognised approach for EIAs in Hongdo The EIA report
presented details on the general ecological prgihgsical and ecological characteristics of the, si
dominant and representative species from the id&r& subtidal areas in accordance with the
guidance under 2.3 of GN 7/2002. The surveys afmadish, pelagic and subtidal marine fauna
(ie swimming crabs, cuttlefish and octopus) aracity not required undeEIAO TM and Study
Brief for the ecological assessment.

In response to the reservations of Members of G& An the sufficiency of ecological information,
a consultant was commissioned to undertake eca@bgurvey (dry and wet seasons) between
February 2008 and July 2008 in order to obtainhmrinformation on the ecological status of the
habitat of Lung Mei Beach. In order to providetl@r information to evaluate the overall
ecological value of the habitat of Lung Mei Beaatiditional extensive intertidal surveys, including
active search and quantitative surveys, were choug at Lung Mei in accordance with the criteria
stipulated inAnnex 8 of the EIAO TM In order to put the findings of the additionahseys into
context with other soft shore habitats in Plovev€and Tolo Harbour/Channel, five reference sites
located at Ting Kok East, Shuen Wan, Wu Chau, Yaihge O North and Lai Chi Chong were also
surveyed. It is important to note that these aolil surveys are specifically designed to address
ACE Members’ reservation on the sufficiency of egital information presented in the EIA report
and the public comments. Therefore, the methogotdghe additional surveys is very different
from that adopted in the EIA study and indeed simitIA studies which would aim specifically at
addressing the requirements set out in the EIAOhfieal Memorandum (TM) and the
project-specific Study Brief. Given the differescén objectives and hence methodologies,
findings of these additional surveys and the Elgoré would invariably differ and it might not be
appropriate to make direct comparison between dite abtained from these different surveys.

The additional active search involved intensivedarshing for different types of species at Lung
Mei and the reference sites. Such intensive seaitih a primary purpose of compiling a
comprehensive list of species present is not a@ymr formal ecological survey method for this
kind of habitat, and may not be the optimal mettmeéstablish the general ecological profile of a
sandy shore, e.g. increased disturbance to théatslbind the associated organisms. This kind of
active search would serve primarily to generateoeensomplete species list of the surveyed sites or
to confirm the presence or otherwise of a particaf@ecies. It is important to note that mobile
marine fauna can move freely in and out of a gité the record of presence of a marine species
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does not mean that the site is important for thexigs, i.e. the species may not utilise the sita as
spawning or nursery ground and it is possible ttaispecies is only a passing through.

A species list was compiled for Lung Mei and eatlthe five reference sites under investigation
(Ting Kok East, Shuen Wan, Wu Chau, Yung Shue GhNamnd Lai Chi Chong; see Annex B). All
species found in Lung Mei during the additionalivaetsearch have previously been reported in
local and international literature and were alsespnt in the reference sites. As is typical with a
sandy shore the majority of the species recordathglihe active search were highly mobile
species which can move freely in and out of a sitEhis is reflected in the fact that the active
search results indicated that none of the speemsded at Lung Mei were specific or endemic to
the marine habitats at the site. All of the spg@re considered to be typical sandy shore species
and can be found in similar habitats in Hong Kongindings of the surveys are presented in detail
in Annex B.

Results of the additional active search showed tiinate reference sites, namely Ting Kok East,
Yung Shue O North and Lai Chi Chong shared sinelaslogical characteristics with Lung Mei.
Lung Mei and these three reference sites were sugect to in depth detailed quantitative
intertidal surveys. The additional quantitativerv&ys, which included intertidal transects,
intertidal benthic cores, intertidal crustacean disti surveys, were conducted to examine the
diversity and abundance of intertidal and shallowtislal fauna at Lung Mei and the three selected
reference sites (see Annex C) in order to provielaittd ecological information of these sites. |t
should be noted that the additional intertidal syssare more extensive than those normally
required in the baseline survey of an ecologicalant assessment. In particular, the intertidal fis
survey is beyond the scope and requirements gdieayecological impact assessment conducted as
part of an EIA study.

Findings of the additional quantitative surveyseaed that Lung Mei had the lowest number of
epifaunal and infaunal species among all surveyid.s Diversity of crustaceans was also the
lowest at Lung Mei. The results are consistenhwiiose of the active search which identified
Lung Mei as having the lowest number of marine &species when compared with Ting Kok
East, Yung Shue O North and Lai Chi Chong, and LMy exhibited a low diversity of species

among the four sites studied. Findings of the sys\are presented in detail in Annex C.

The ecological value of sandy shore with backshargetation and proposed beach has been
evaluated based on results of the additional extemstertidal surveysTable 3.
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Table2 Ecological evaluation of sandy shore with backshore vegetation and proposed beach
development

Criteria

Sandy Shorewith backshor e vegetation

Proposed Beach Development

Naturalness

Natural with certain disturbance
Note: Increased human activities including fishin
activities, shellfish collection and littering were
recorded during the additional intertidal surveys.

Dominated by man-made habitat (village/modifie
qrea, and lower course of Lo Tsz River).
habitats included sandy shore with backshore

(littering) were recorded.

d

Naturgl

vegetation which has certain degree of disturbance

[’]

Size Approximately 1.0 ha of this habitat was releor | Approximately 1.0ha of village/ modified area,
within the Study Area, in which approximately 0.Bapproximately 10 m of lower course of Lo Tsz
ha of this habitat was recorded within the ProjectRiver, approximately 0.5ha of sandy shore with
Site. backshore vegetation and approximately 5.4 ha

subtidal habitats to be affected (permanent and
temporary). Approximately 80 mangrove
seedlings/ plants (with a height below 0.5 m) of
Aegiceras corniculatupvicennia marinand
Kandelia obovatavere found scattered along the
sandy shore within the site.

Diversity Low for vegetation and terrestrial fauinefer to Low to moderate for vegetation and terrestrial
EIA Report). (refer to EIA Report).

Comparatively low for intertidal and shallow Comparatively low for intertidal and shallow
subtidal fauna, taking into consideration the subtidal fauna, taking into consideration the
information reported by the additional quantitativénformation reported by the additional quantitativ
surveys (details refer #nnex G. surveys (details refer #nnex Q.
Subtidal soft benthos assemblages were low in
diversity (refer to EIA Report).
Rarity Based on the results of the additional actea@rch | With reference tdable 3 species of conservation

and quantitative surveydinexes B & §; and with
reference tdable 3 species of conservation
importance confirmed to be present at Lung Mei
includes the Two-spot Goll§sammogobius

biocellatus(listed as Lower Risk Near Threatenenl-l-

under IUCN Red List), Tropical Sand Goby
Favonigobius reicheflisted as Lower Risk Near
Threatened under IUCN Red List) and Grass Pu
Takifugu niphobleglisted as Data Deficient under
IUCN Red List). Further to recent available
information, it is confirmed that these three spec|
are very common in the Tolo area (Plover Cove
Tolo Harbour/Channel) as well as elsewhere in
Hong Kong Annex B.

No seagrass, established mangrove and coral
habitats recorded within the area. Mangrove
habitats (of high ecological value) are commonly,
found in areas within Plover Cove (ie Ting Kok
East, Shuen Wan) and Tolo Harbour (ie Wu Chg
Yung Shue O North and Lai Chi Chong).

interest include:

Common Rat Snake found in village/ modified
areas (refer to EIA Report);

Tropical Sand Gobiravonigobius reichei
wo-spot GobyPsammogobius biocellatand
Grass Puffeifakifugu niphoblesound in Sandy
Shore with backshore vegetation based on the
]T%%ults of the additional active searém(ex B.

All three species are very common in the Tolo a
(Plover Cove and Tolo Harbour/Channel) as wel

elsewhere in Hong Kongh\inex B.
and

u,

ea

Re-creatability

The habitat can readily be recreated

All of the habitats can readily be recreated.

Fragmentation

Not applicable.

Not applicable.

Ecological Linkage

Not functionally linked to anighly valued habitat
in close proximity.

Not functionally linked to any highly valued halbita
in close proximity.

Potential Value

Low. Due to the high degree of ham
disturbance and the habitat quality, it has low
ecological potential value.

Low. Due to the high degree of human
disturbance and the habitat quality, it has low
ecological potential value.

Nursery/Breeding
Ground

No significant nursery or breeding ground record

&b significant nursery or breeding ground recorg

ed.

Age

Not applicable.

Not applicable.
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Criteria Sandy Shorewith backshor e vegetation Proposed Beach Development

Abundance/Richness | Based on the results of the additional quantitativeOverall abundance and richness of terrestrial
of Wildlife surveys, overall abundance of marine fauna wildlife and marine fauna were comparatively lo
considered to be comparatively low to moderate| and low to moderate respectiveAnhex G.
(details refer tdAnnex G.

<

Overall Ecological Low Overall Low, taking into consideration the

Value information reported by members of the public
recently and the additional extensive intertidal
surveys.

Table3 Evaluation of the combined information (recorded during the baseline survey conducted
for the EI A Study and reported additional extensive intertidal surveys) against the Notes
2 to 3 of Appendix A of Annex 16 of the EIAO TM

Key Factors Evaluation under thisEIA

Note 2 : Important Habitats Where an Ecological Assessment Will Be
Necessary

An ecological assessment will be needed if a preghaevelopment will affect

1.  over one hectare of woodland Not affected

2. over one hectare/500 metres of undisturbed alatoast Approximately 200m of partially disturbed
coastline will be directly affected

3. over 0.5 hectare of intertidal mudflats Mudfiat affected, Lung Mei is a sandy
shore

4.  established mangrove stands of any size Eskedalimangrove habitats at Ting Kok not

affected. No established mangrove habitat
recorded in Lung Mei as only mangrove
seedlings were found

over 0.5 hectare of freshwater or brackish negsh Not affected

established seagragoéteraor Halophila or Ruppiaspecies) bed of any sizéNo seagrass recorded within the Project Site
and Study Area

7. over 100 metres of natural stream courses apdsrof significant length Only 10 m of partiatfrannelised Lo Tsz
River (next to Ting Kok Road) will be affected.

8.  over one hectare wetlands (as defined by the &aGwnvention) other than Not affected
those mentioned in 2 to 7 above

9. established coral communities of any size Nalsaecorded within the Project Site
10. other habitats considered as having speciaergation importance by No habitats considered as having special
documented scientific studies conservation importance by documented
scientific studies recorded within the Project
Site

Note 3 : Species of Conservation | mportance

An ecological assessment will be needed if the gged development will affect
habitats supporting significant population of wiékdina or flora that are :

1. listed in IUCN Red Data Books or those of the S@hima region; Two-spot GollBsammogobius biocellatus
(listed as Lower Risk Near Threatened under
IUCN Red List), Tropical Sand Goby
Favonigobius reicheflisted as Lower Risk
Near Threatened under IUCN Red List) and
Grass PuffefTakifugu niphobleglisted as Data
Deficient under IUCN Red List) were recorded
at Lung Mei Annex B. Further to recent
available information, it is confirmed that these
three species are very common in the Tolo area
(Plover Cove and Tolo Harbour/Channel) as
well as elsewhere in Hong Kongrinex B.
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Key Factors Evaluation under thisEIA
2. listed in international conventions for conséinmof wildlife; Common Rat Snake listed in Appexdi of
CITES
endemic to Hong Kong or South China; None

listed under local legislation :

i. Forestry Regulation (under Forests and Country@idknance Cap. 96); None, including the species reported by
members of the public recently

ii. Wild Animals Protection Ordinance Cap. 170; Nomcluding the species reported by
members of the public recently, except the
Common Rat Snake found in the village/
disturbed area which has been reported in the

EIA report
iii. Protection of Endangered Species of Animald Bihants Ordinance Cap.The Common Rat Snake is a scheduled species
586; under Cap. 586.
iv. Other relevant Ordinances or Regulations suddasne Parks and Project Site located away from Marine Parks

Marine Reserves Regulation (under Marine Parks Ondm&ap. 476); and Marine Reserves

(References shall also be made to species protiegtiegislation in China, None
especially the Guangdong Province.)

5. considered as rare in the territory or havinecg conservation importance None
by scientific studies other than those listed above

The additional surveys are intended to provide d@tae-examining the evaluation given in the

EIA report with respect to criteria such as divigysiarity and abundance/ richness of wildlife to

facilitate a review of the overall ecological valoé Lung Mei. It has been demonstrated that
intertidal and shallow subtidal faunal species ahd. Mei, whether those recorded during the
baseline survey conducted for the EIA Study or ¢heported by members of the public recently or
those reported from the additional extensive iidalttsurveys, were mostly typical species that can
be found on other sandy and rocky shores in HonggK@nnexes B and C). Lung Mei did not

appear to serve as critical/ unique habitats farcigs of conservation importance, or support
significant populations of such species.

Using the information obtained from the additioratensive intertidal surveys, the evaluation for
the above criteria (diversity, rarity and abunddmehness of wildlife) has been reviewed and
updated where appropriate (Table 2). Further cemation has been given to the evaluation on
the habitat quality criteria (Table 2) in respotsdhese updates; however it is considered that no
change to these habitat quality criteria is reqlirelt is necessary to point out that the evalumatio
of overall ecological value under tHAO TM is heavily weighed on the evaluation of habitat
quality criteria, and a similar approach was aldopaed for the evaluation of ecological value of 40
soft shores in Hong Koy @.  The review confirmed that the overall ecologicalue of Lung
Mei was low, hence drawing the same conclusiom éisd EIA report.

Given the small total size of affected intertidaldasubtidal soft bottom habitat (approximately
200m of shoreline) and the large extent of simitéertidal and subtidal habitats in the vicinityd(>

A Tai K.K. 2005. Ecological status and conseomatralue of soft shore habitats in Hong Kong. MPHhuesis, Department
of Biology and Chemistry, City University of Hong Kang

A Shin P.K.S. & Cheung S.G. 2005. A Study of SRifore Habitats in Hong Kong for Conservation adddation Purposes.
City University of Hong Kong. ECF Project 23/99.
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km), unacceptable impacts have not been predicbedtife Project. Based on the recent
information (Annex B), although three of the fighesies recorded at Lung Mei are considered of
conservation importance (Table 3): Two-spot Gésammogobius biocellatudisted as Lower
Risk Near Threatened under IUCN Red List), TropBahd GobyFavonigobius reiche(listed as
Lower Risk Near Threatened under IUCN Red List) @ndss Puffefakifugu niphobleglisted as
Data Deficient under [IUCN Red List), according éaent available information, these three species
are very common in Tolo Harbour and other partBlefig Kong waters, thus indicating that Lung
Mei is unlikely an important habitat for these gpsc It should also be noted that the Two-spot
Goby, Tropical Sand Goby, and particularly the gielaGrass Puffer, are highly mobile marine
organisms which can move freely in the marine emrirent. When disturbed, these three mobile
fish species are able to respond quickly by fleeinlg is, therefore, considered that the impact
assessment conclusions as stated in the EIA rapostill valid.

An assessment of the beach quality of Lung Mei ather three selected reference sites (i.e. Ting
Kok East, Yung Shue O North and Lai Chi Chong)revmled in Table 3. The assessment showed
that the diversity of intertidal and shallow subtidpecies was the lowest in Lung Mei among the
four sites examined. The three species of conBervamportance, i.e. Two-spot Goby
Psammogobius biocellatu3ropical Sand Gobyavonigobius reicheand Grass Puffefakifugu
niphobles were also present in the three reference sitéhilst the habitat of Lung Mei Beach is
considered to be re-creatable, habitats at thee theéerence sites cannot be re-created since
established mangrove and/ or seagrass habitatprasent at the reference sites. The overall
habitat quality of Lung Mei is, therefore, consi@rto be relatively low, thereby confirming that
the overall ecological value of Lung Mei was lowdadrawing the same conclusion as in the EIA
report.

Table 4 Ecological Evaluation of Ting Kok East, Yung Shue O North and Lai Chi Chong.
Evaluation was based on the characteristics of the sandy Shore with backshore vegetation at
these four sites.

Criteria Lung Mei Ting Kok East Yung Shue O North Lai Chi Chong

Naturalness Natural with certain Natural with certain Natural with minimal Natural and nearly
disturbance disturbance, ie shellfish | disturbance, ie shellfish | undisturbed, with natura
Note: Increased human | collection and tourist collection, with natural |and unpolluted stream
activities including and unpolluted stream

fishing activities,
shellfish collection and
littering were recorded
during the additional
intertidal surveys.

Size Approximately 1.0 ha of Large size of intertidal |Large size of intertidal |Moderate size of
this habitat was recordeghabitat. habitat. intertidal habitat.
within the Study Area, in
which approximately 0.5
ha of this habitat was
recorded within the
Project Site.
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Criteria

Lung Mei

Ting Kok East

Yung Shue O North

Lai Chi Chong

Diversity

Comparatively low for
intertidal and shallow
subtidal fauna, taking
into consideration the
information reported by
the additional
quantitative surveys
(details refer téAnnex Q.

Comparatively moderate
for intertidal and shallow
subtidal fauna, taking
into consideration the
information reported by
the additional
gquantitative surveys
(details refer tdAnnex G.
With continuous patcheg
of mangrove habitat.

Comparatively moderate
for intertidal and shallow
subtidal fauna, taking
into consideration the
information reported by
the additional
quantitative surveys
(details refer téAnnex Q.
With continuous patcheg
of mangrove habitat.

Comparatively high for
intertidal and shallow
subtidal fauna, taking
into consideration the
information reported by
the additional
gquantitative surveys
(details refer tdAnnex .
With small patch of
mangrove and seagrass
habitats.

Rarity

Based on the results of t
additional active search
and quantitative surveys
(Annexes B & I; and
with reference tdable 3
species of conservation
importance confirmed to
be present at Lung Mei
includes the Two-spot
GobyPsammogobius
biocellatus(listed as
Lower Risk Near
Threatened under IUCN
Red List), Tropical Sand
GobyFavonigobius
reichei(listed as Lower
Risk Near Threatened
under IUCN Red List) an|
Grass Pufferakifugu
niphobleg(listed as Data
Deficient under IUCN
Red List). Further to
recent available
information, it is
confirmed that these thre
species are very commo
in the Tolo area (Plover
Cove and Tolo
Harbour/Channel) as we
as elsewhere in Hong
Kong (Annex B.

No seagrass, establisheq
mangrove and coral
habitats recorded within
the area.

hBased on the results of
the additional active
search and quantitative
surveys Annexes B & [
and with reference to
Table 3 species of
conservation importance
confirmed to be present
at Ting Kok East include
the Two-spot Goby
Psammogobius
biocellatus(listed as
Lower Risk Near
Threatened under IUCN
Red List), Tropical Sand
GobyFavonigobius
reichei (listed as Lower
(Risk Near Threatened
under IUCN Red List)
and Grass Puffer
Takifugu niphobles
(listed as Data Deficient
under IUCN Red List).
Further to recent
ewvailable information, it
his confirmed that these
three species are very
common in the Tolo are
I(Plover Cove and Tolo
Harbour/Channel) as weg
as elsewhere in Hong
Kong (Annex B.

Mangrove habitats (of

found in Ting Kok East.

Based on the results of
the additional active
search and quantitative
surveys Annexes B & I,
and with reference to
Table 3 species of
conservation importance
confirmed to be present
st Yung Shue O North
include Two-spot Goby
Psammogobius
biocellatus(listed as
Lower Risk Near
Threatened under IUCN
Red List), Tropical Sand
GobyFavonigobius
reichei (listed as Lower
Risk Near Threatened
under IUCN Red List)
and Grass Puffer
Takifugu niphobles
(listed as Data Deficient
under IUCN Red List).
Further to recent
available information, it
is confirmed that these
three species are very

(Plover Cove and Tolo
IHarbour/Channel) as we
as elsewhere in Hong
Kong (Annex B.

Mangrove habitats (of

high ecological value) anghigh ecological value) afjéabitats (of high

found in Yung Shue O
North.

hcommon in the Tolo areacommon in the Tolo are

Based on the results of
the additional active
search and quantitative
surveys Annexes B & §§
and with reference to
Table 3 species of
conservation interest
confirmed to have
population at Lai Chi
Chong include Two-spo
GobyPsammogobius
biocellatus(listed as
Lower Risk Near
Threatened under IUCN
Red List), Tropical Sand
GobyFavonigobius
reichei (listed as Lower
Risk Near Threatened
under IUCN Red List)
and Grass Puffer
Takifugu niphobles
(listed as Data Deficient
under IUCN Red List).
Further to recent
available information, it
is confirmed that these
three species are very

(Plover Cove and Tolo
IHarbour/Channel) as we
as elsewhere in Hong
Kong (Annex B.

Mangrove and seagrass

ecological value) are
found inLai Chi Chong.

Re-creatability

The habitat can readily
recreated.

b€he habitat cannot be
recreated.

The habitat cannot be
recreated.

The habitat cannot be
recreated.

Fragmentation

Not applicable for coas
habitats.

dllot applicable for coastd
habitats.

habitats.

ANot applicable for coastaNot applicable for coast

habitats.

Ecological Linkage

Not functionally linked to
any highly valued habitat
in close proximity.

Functionally linked to
continuous patches of
mangrove habitat in clos
proximity.

Not functionally linked to
continuous patches of
bmangrove habitat and
natural and unpolluted
stream in close proximity

Not functionally linked to
mangrove habitat and
natural and unpolluted
stream in close proximity
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Criteria

Lung Mei

Ting Kok East

Yung Shue O North

Lai Chi Chong

Potential Value

Low. Due to the high
degree of human
disturbance and the
habitat quality, it has low

ecological potential valug

Moderate. Due to the
high degree of human
disturbance, ie shellfish
collection and tourist, it
has moderate ecological
potential value.

High.

High.

Nursery/Breeding
Ground

No significant nursery or
breeding ground recorde|

Mangrove habitats are
tbroved significant
nursery or breeding
ground.

Mangrove habitats are
proved significant
nursery or breeding
ground.

Mangrove and seagrass
habitats are proved
significant nursery or
breeding ground.

Age

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Abundance/Richneg
of Wildlife

$ased on the results of t
additional quantitative
surveys, overall
abundance and richness
marine fauna considered
to be comparatively low {
moderate (details refer td
Annex Q.

nBased on the results of
the additional
gquantitative surveys,
afverall abundance and
richness of marine fauna
cconsidered to be
comparatively moderate|
(details refer tdAnnex Q.

Based on the results of
the additional
guantitative surveys,
overall abundance and
\richness of marine fauna
considered to be
comparatively moderate
to high (details refer to
Annex G.

Based on the results of
the additional
gquantitative surveys,
overall abundance and
\richness of marine fauna
considered to be
comparatively low to
moderate (details refer t
Annex Q.

(=)

Overall Ecological
Value

Low

Moderate

Moderate to High

Moderate to High

Attention should also be drawn to the ecologicdues reported in other relevant approved EIA

studies (Table

1).

It should be highlighted thataverall ‘high’ ecological value is generally

associated with habitats with extensive area ofontgmt habitats (e.g. mangroves, seagrass beds
and mudflats), while an overall ‘moderate’ ecol@agigalue is generally associated with habitats
with isolated patches of important habitats, pagéntursery/ spawning grounds, or with known

species listed und@&tote 3of Appendix Aof Annex 16of EIAO TM(e.g. horseshoe crabs).

Taking

into account these previous relevant EIA studiesiesthe aforementioned habitats are not present
in the habitat of Lung Mei, it is considered thatnlg Mei is unlikely to have either a ‘high’ or

‘moderate’ overall ecological value.

considered to be low, hence drawing the same csiocias in the EIA report.

The overattolgical value of Lung Mei was thus
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Comments from EPD (iii)
Clarifications on the mitigation measures for the protection of rare or ecologically important
species of marinefauna, if any to be affected by the project.

Responses

As discussed above, all species recorded at Lungditeng the EIA and the additional extensive
intertidal surveys are common in Hong Kong and dkierall ecological value of the Lung Mei
Beach is low. Given the small total size of aféecintertidal and subtidal soft bottom habitat
(approximately 200m of shoreline) and the largeseixbf similar intertidal and subtidal habitats in
the vicinity (>9 km within Plover Cove), and withde implementation of the mitigation measures
proposed in the EIA Report, no significant residugbact is anticipated to arise from the Project.
It should also be noted that the Two-spot Gobypita Sand Goby, and particularly the pelagic
Grass Puffer, are highly mobile marine organismglwhan move freely in the marine environment.
When disturbed, these three mobile fish specieslaleeto respond quickly by fleeing.

In order to address ACE's comments and concerms fm@mbers of the public on protection of
ecological important species of marine fauna, tilewing additional precautionary measures will
be implemented during the construction phase tthéarminimize the potential impacts on the
benthic fishes Two-spot Gobv and Tropical Sand Goby

» The removal of rocks/ hard objects in the intetticane will be conducted progressively
during low tide (ie 10rhfor each removal) and under the supervision ofialified fish
specialist. Two-spot Goby and Tropical Sand Galeyexpected to move away during the
rocks/ hard objects removal works (Grass Puffemas expected to occur in the intertidal
zone during low tide). The qualified fish speaalvill be responsible for checking for any
Two-spot Goby and Tropical Sand Goby or under tioks/ hard objects to be removed;

* The “cleared” areas will be properly fenced offy(doy geotextile curtain) immediately after
removal of the rocks/ hard objects. The qualiffesth specialist will inspect the areas
beforehand to avoid trapping any Two-spot Goby dndpical Sand Goby inside the
enclosed area; and

» A trial will be conducted in the beginning of theck removal work so as to fine-tune the
above method, if necessary.

It should be noted that unnecessary dredging aperatill be avoided during the construction
phase, and only the groyne location and areasctf teard objects will be dredged (restricted to the
top layer, approximately 0.5 m) to remove potentiatards to swimmers. Lower intertidal and
subtidal areas mainly comprise soft sediments whimexlging works are minimal and the
associated impacts to marine organisms would theidalgely reduced. During sand filling
operations, the sand will be placed gradually maamner to ameliorate impacts to marine organisms.
Eventually, the beach will reprofile itself with lbefrom wave action, current movement and wind.
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Hence no significant impacts would be induced by $sland filling works on marine organisms
inhabiting the lower intertidal zone.
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Commentsfrom EPD (iv)
Clarifications on measures taken to minimize the environmental impact of the project
particularly through reduction in thefootprint of the project.

Responses

The estimated beach attendance for the Lung MeiclBagon finalization of the scope of
development in 2005 was based on the assumptionpteatl in the Architectural Services
Department Feasibility Study in 2001 of 2,000 (m@&k) and 4,000 (peak) per day and review of
the attendances in 2005 for a beach of comparatake and similar anticipated patronage i.e.
Cafeteria New Beach which is a popular beach in Newitories West with similar size of Lung
Mei Bathing Beach. In the year of 2005, the daWgrage attendance of Cafeteria New Beach on
Sundays in non-peak months is 1,800. For peakmothe daily average attendance is 3,800 on
Sundays.

Given that the Lung Mei Beach after enhancemenheffacilities would be the only beach in the
east region of the New Territories (except Sai KDngjrict), and that Lung Mei Beach is part of the
Tai Mei Tuk which is a popular visiting area by idaly-makers and is well developed for
recreational, sports, barbecue, cycling and hikaugivities etc, particularly during weekend,
Sundays, public and summer holidays, Lung Mei Besbkbuld be developed with adequate
facilities to accommodate peak user rate of 4,G80dpy.

In order to cater for the estimated beach atterelahl@ study has been carried out to estimate the
parking spaces required for Lung Mei Beach accogrdinthe traffic surveys and parking surveys

taken at Clear Water Bay Second Beach (referenaehbe The average parking duration at the
reference beach was 100 minutes (or 1.67 hrs). atlopted parking duration for the TIA study

was adjusted to take account for the broader rahgecreation activities available in the vicindf/

the Lung Mei Beach. 25% of 4,000 daily visitorsiva by private cars was assumed based on
traffic surveys at Clear Water Bay Second Beacll also the average parking duration was
estimated to be about 2.5 hours. With these assomspit was estimated that a total 106 parking
spaces are required at Lung Mei Beach. Theretbesprovision of 100 parking spaces at Lung
Mei Beach is considered not excessive and the footpf the carpark has already been minimized.

The design of the beach building and the carparkbased on the approved Schedule of
Accommodation. Also, it is required to meet that@iory requirements, e.g. Building Ordinance,
Town Planning Ordinance, and Hong Kong Planninghé&iad and Guidelines, which govern
various design parameters like the width of meanescape/ means of access, the provision of
Emergency Vehicular Access (EVA), the provisiortlté sanitary fitments, the barrier free setting,
the size of the refuse collection point etc. Besjdhe building should also be designed to cater
for different utilities, e.g. the provision of thteansformer room, switch room, water tank etc.
Although the project is required to cater for vasdunctions and different end users, the footprint
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of the building has already been reduced to copgh Wie demand and the minimum statutory
requirements.

In order to minimize the reclamation area, the ldyis so designed that the carpark area will be
sited mostly on the existing land and the footpohtreclamation for the construction of beach
building and beach area has been minimized whiisfg@g the various statutory requirements.
In order to further reduce the reclamation are&s piroposed to reduce the width of two groynes
resulting in reduction of the total reclamation aafey 20 about sq.m. Such reduction could
minimize not only the environmental impacts to fbeeshore and seabed, but also the amount of
marine sediments generated from the dredging dperat
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Other information that the Authority may wish to consider

The following subsection presented information tisatonsidered necessary in response to the
comments/concern raised by members of the public.

Marine Faunal Species reported by Members of thaiPu

Members of the public reported that there is al witd 65 marine faunal species recorded in Lung
Mei from December 2007 to October 2008 (at leastvisis, Annex A. The list has been
reviewed by the Project Team but has not been emtgntly verified for accuracy (eg in taxonomy
as it is very difficult to confirm species identidition through photographs. Intertidal fauna,
reported by members of the public, were species tyyacally found on sandy and sheltered
rocky/boulder shores in Hong Kong). It is also emstiood that field surveys conducted by
members of the public utilized methodologies ddfer from the EIA report and the additional
extensive intertidal surveys, for example the add#l active search only included a total of two
visits to Lung Mei while the additional quantitagigurveys included another two visits. Findings
of the surveys by the public and those of the E#port and the additional extensive intertidal
surveys would, therefore, invariably differ and nitight not be appropriate to make direct
comparison between the data obtained from thesar ekt surveys.

A number of marine fauna species were reportechbyptublic at Lung Mei and were considered
notable with important conservation status. Notyotne taxonomic identifications of these
recorded species have not been verified, but therted status has not been carefully studied.
Based on the results from this Additional Studylydhree species were considered as Species of
Conservation Importance (Mote 3of Appendix Aof Annex 16of EIAO TM and assessment of
their conservation status are presentefininexes EandcC.

Nonetheless, in response to public concern, aft@ew of available literature, the followinable
1 summarized the information regarding the iderdifitable species.
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Tablel1

Scientific Name
Pardachirus
pavoninus

Notable species at Lung Mei as reported by members of the public

Common Name
Peacock sole

Description
Tropical, reef associated marine fish. Inhabiidsand mud
bottoms of lagoon and seaward reefs.  Found io-Pakific

region including Sri Lanka, Japan and Australia
Recorded by AFCD in 1961

Reference

Fishbase
AFCD. Hong Kong Fish Collection.
http://www.hk-fish.net/museum/

Diplogrammus

Northern Dragonet

Subtropical, reef-associated marine fish. Inhsditdy bottoms o

—
°

Fishbase

14

Xenicus rocky or coral reefs e Sadovy Y, Cornish AS (2000) Reef Fishes of Hong dkd#ong
* Recorded in coarse sand within in Hoi Ha Wan MaRaek, locally Kong University Press, Hong Kong
rare but can also be found in Japan, Ryukyu IslandsTaiwan » AFCD. Hong Kong Corals and Associated Wildlife.
e Also recorded on coarse sandy bottom of the rocks an Port http://www.afcd.gov.hk/english/conservation/con_foan_mar_cd
Shelter and Long Ke r/con_mar_cor_hkcaml/corals_chor26.html
* NilH and Kwok KY (1999) Marine fish fauna in Hoikpng
waters. Zool. Stud. 38(2):130-152.
Heteropanope Pebble crab e Prefers rocky areas with muddy substrates * LWH Tan and PKL Ng (1988) A Guide to Seashore Lifablished
glabra * Belongs to the Family Pilumnidae, whose memberesimemely by the Singapore Science Centre.
common in the Indo-Pacific * PKL Ng (1987) The Indo-Pacific Pilumnidae Il. A ison of the
* Found Northern and East Coast of Australia, and-4vdst Pacific genusRhizopaStimpson, 1858, and the status of the Rhizopinag
Oceans including East Africa to Hong Kong and Neale@donia. Stimpson, 1958 (Crustacea, Decapoda, Brachyurd)-Malayan
Inhabit estuarine, mangrove, intertidal and mudstale. Zoology 4: 69-111.
e Australian Biological Resources Study.
http://www.environment.gov.au/biodiversity/abrsmxdhtml
Psammogobius |Sleepy goby e Tropical fish inhabiting intertidal, estuaries, ¢tayps and coastal [+ Fishbase

biocellatus

rivers. Common in mangrove and occasionally isHueater
stream. Found in Indo-Pacific region, East Londsmth Africa
and Guam

Recorded in Sai Kung, Lantau and Northern New Taids
Listed as Lower Risk/Near Threatened by the IUCN Rist

Lee LF, Lam KS, Ng KY, Chan KT and Young LC (2004¢Id
Guide to the Freshwater Fish of Hong Kong. Publishy Friend
of the Country Parks.
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Scientific Name

Common Name

Description

Reference

Crytocentrus Pink shrimpgoby » Tropical, reef associated marine fish. Found tip bbttoms of |« Sadovy Y, Cornish AS (2000) Reef Fishes of Hongdldthong
leptocephalus coastal reefs and inner reef flats.  Inhabits maweg, large tidal Kong University Press, Hong Kong
pools or inner reef lagoons, on sand and rubbletsaies » Cornish AS (2000) The reef fish species of the GHpguilar
» First recorded in Hong Kong in 2000, locally rare tvas abundant  marine reserve, Hoi Ha Wan marine park, Yan ChaugToarine
in a shallow patch of fine sand within the Hoi HaiMarine Park park and Ping Chau, Hong Kong. In: The Marine &land Fauna
* Recorded by Ching et al. in 2006 in Sai Kung, witRiort Shelter, of Hong Kong and Southern China V (B Morton edpd@edings
namely Sharp Island, Shelter Island, Kau Sai Chauisland, Bluff of the Tenth International Marine Biological Workgh The
Island and Trio Island Marine Flora and Fauna of Hong Kong and SoutherinaliHong
Kong, 6-26 April 1998. Hong Kong: Hong Kong UnivigysPress
2000
e ChingK, Situ A, To AWL (2006) A survey of reef fish dikaty in
Port Shelter. Porcupine! 34
Upogebia major | Mud shrimp »  Prefer to inhabit muddy sand * Morton B, Morton J (1983) The Sea Shore Ecologiong Kong.

Abundant and common in Hong Kong
Listed as Endangered (EN) by the China SpeciesliB¢diue to
commercial harvest and urban development

Hong Kong University Press, Hong Kong
Chan BKK, Caley KJ (2003) Hong Kong Field Guides 8andy
shores. Wanli Publishing.

Abroscelis
(Cicindela)
anchoralis

Beach tiger beetle

Recorded in China, Taiwan, South Korea and Japan

Listed as “Threatened | (CR+EN) by the Ministrytio¢
Environment, Japan due to urban development andamlection
Abroscelis (Cicindela) anchoralis a true littoral species, actively
hunting other insects on beaches by flying or mgrand pouncing
but is not associated with seaweed.

This species has been reported at least since 4863je
Rougemont reported this species as “Locally common”

Morton B, Morton J (1983) The Sea Shore Ecologiofig Kong.
Hong Kong University Press, Hong Kong

Cheng L, Hill DS (1980) Marine insects of Hong Kopg.
173-183. In: Proceedings of the First Internatidvialine
Biological Workshop (Morton BS, Tseng CK eds). Tharine
fauna and flora of Hong Kong and southern Chinangddong
University Press.

de Rougemont G (2000) Beetles in seaweed in HomgKo
Porcupine! 21

Red Data Book, Japan Integrated Biodiversity Infation System,
Biodiversity Centre of Japan, Ministry of the Emriment, Japan
(Last revised Aug 2006)

Phoronis australis
(Phylum
Phoronida)

Horseshoe worm

A commensal phoronid worm witBerianthus filiformis. The
reddish-brown, unusual and rare waPmmoronis australiembeds
in the leathery tube of the burrowing anem@eegianthusthereby
gaining protection.

Morton B, Morton J (1983) The Sea Shore Ecologiong Kong.
Hong Kong University Press, Hong Kong
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Lung Mei is not a Mudflat

Lung Mei is a sandy shore predominantly coverecctgrse sand and rubble with an increasing
proportion of finer sand towards the lower inteatifishallow subtidal zone (please refeFtgures

8.4 & 8.8 andpages 177& 182 of the EIA repor). A Particle Size Distribution (PSD) analysis
was conducted as part of the additional extensitextidal surveys to examine the particle size and
the type of soft shore habitats to which the Lung Beach belongs. Results of the PSD analysis
showed that the mean patrticle diameter of sedirokatl sites were generally regarded as coarse
sand (i.e. 0.5 — 1 mm; ségures C5andC6 in Annex ¢, which suggests that the habitat of Lung
Mei Beach should be regarded as an open sandy bsatgfined by Wentworth (1929), Folk and
Ward (1957)? and Morton and Morton (1988). It is, therefore, inappropriate to identify Lung
Mei as a ‘mudflat’ and mudflats comprise a largepartion of silt and clay (Morton and Morton
1983). No mudflat was found within the Study Area.

Sand Loss Issue

The hydrodynamic forces at the proposed proje@ #iat may be affected by the proposed
development are littoral (longshore) processesarhby wind/wave action and tidal currents. The
hydrodynamic study has shown that there is veryédighpotential for significant wave action at the
proposed site — maximum normal wave heights arenakd@.3m with a period of around 2.15
seconds?, 1 in 100 year extreme wave heights are arounBinl.with a period of around 3.36

seconds®. This limited potential for littoral drift acrosthe beach frontage is not sufficient to
cause significant up-drift or down-drift effects the adjacent coastline.

Furthermore, hydrodynamic analysis of the beacheldgwment has been carried out during the
project feasibility stage. Site measurement ofremr velocities, and later verified by
hydrodynamic modeling, indicated very light pre-swuaction currents in the areas of the proposed
development of around 0.05m/s. Subsequent modetngvestigate changes in the current
regime as a result of the beach development ireticdiat the development would cause no change
to the existing flow patterns, with residual cuteerfi.e. change in current as a result of the
development) being extremely low (0.005m/s). Thesesults again demonstrate that the
introduction of the proposed beach developmentnatlresult in sedimentation or erosion up-drift
and down-drift of the beach. In addition, it issebved from the modelling results that the
maximum bottom current velocities at Ting Kok S8®uld not be higher than 0.05 m/s regardless
of the presence of the beach development. Thigatek that Ting Kok SSSI situates at a low
hydraulic energy area and the beach layout hagniiigiant impact on the water currents. As such,

A Wentworth CK (1922) A scale of grade and clasmsefor clastic sediments.J Geology30: 377-392.

A Folk RL, Ward WC (1957) Brazos river bar: a stuflgignificante of grain size parameteisSediment Petrd7 : 3-26

A Morton B, Morton J (1983) The Seashore Ecologkiofig Kong, Hong Kong University Press

4 1st bullet point of Section 5 “Conclusions” ippendix B “Wave and Sediment Modelling Report (Sepen2007) in
Volume Il of the EIA report.

5) 4th bullet point of Section 5 “Conclusions” in pgndix B “Wave and Sediment Modelling Report (Sep&m®007) in
Volume Il of the EIA report.
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it is not expected that the sedimentation pattathbe significantly changed in the presence of the
beach development.

Numerical model simulations were undertaken to sss$ke cross-shore stability of the beaches
under extreme wave conditions. The sediment siged for the modeling were 0.2mm, 0.25mm,
0.3mm and 0.5mm, and as such they were chosenlgouhderstand how grain size affects the
changes to beach profile under storm condition.e Thoss-shore sediment transport modelling
showed the existing beach profile to be stablendutihhe storm events modeled with no significant
changes predicted. Two typical design profiles evermulated, which could be applied to

anywhere in the proposed bathing beach betweentwbegroynes. In general, there is no

significant problem with cross-shore sediment mosethunder storm wave conditions for the grain
sizes modeled but there will be small adjustmenthefbeach profile as the beach adjust itself in
equilibrium.  Simulations looking at the long-shotansport of sediments have also been
undertaken and the conclusion showed that the kmrgstransport rate to be low. However, the
proposed groyns are designed to minimize any ldssand from the beach due to long-shore
sediment movement.

In a coastal location subject to dynamic coastat@sses changes to the shape of the coastline
brought about by the construction of structuresremlamation encroaching seaward would be
expected to have an effect on the adjacent coastparticularly if the coastline is subject to
significant littoral (longshore) processes. Thisud also be expected to be the case if the
coastline is subject to significant hydrodynamiccés arising from tidal currents. However, at
Lung Mei and Ting Kok areas, as explained abovedetiog has shown that the littoral and
hydrodynamic coastal regime at the site is notiBa@mt and the proposed beach development will
have negligible long-term effect on the existingstal hydrodynamic regime. Therefore, in light
of the above and data in the EIA report, we carclemie that the sand loss in the long term and the
sustainability of the proposed beach sand wouldoeadn issue for the beach development at Lung
Mei, Tai Po.
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Data retrieved from Lung Mei Forum as of 21

October 2008

F B iR RIE (A3 4578)
Gastropoda g L3 (4 28 #)
Batillaria multiformis %753 ik
Batillaria zonalis 77 ikl
Bursatella leachii ki ju

Cerithidea rhizophorarum 5~ f#f £ !
Clithon faba T %/l

Clithon oualaniensis 57 7!
Cronia margariticola #E7difik!
Cypraea caurica & #:#7iE!
Dendrodoris fumata % 144 SRhA
Dendrodoris nigra P A& ifla-f
Discodoris sp.  #i%i5 - &
Gymnodoris inornata £ A
Gymnodoris sp.  HY& - B
Hoplodoris sp. &%

Littoraria sinensis | 12 yZifiEl

Lunella coronata ﬁ“FJ B g £
Monodonta labio i

Nassarius festivus 7 Pl izl
Nerita albicilla ¢4 il

Nerita chamaeleon <1ighL gl
Onchidium hongkongensis 7 fi
Planaxis sulcatus " fiiifE!

Polinices mammilla | 1= izl
Strombus urceus  ERZTE R
Strombus vittatus e R B
Tectus pyramis &4kl

Thais clavigera 4% i

Zeuxis sp. iiad kgl

Bivalvia £55F (4 13 7))
Anomalocardia flexuosa [Ilff-= i
Asaphis dichotoma %% aykg[ ;
Barbatia virescens
Caecella chinensis f|1# i
Grafrarium sp. ’Jpﬁ\gl i
Isognomon |sognomum S
Meretrix meretrix ¥ f!'f' (7/;/08)
Perna sp. [ !

Pinctada albina % "% 2/ E!
Saccostrea cucullata {&][Ert U
Scapharca cornea =" fff
Septifer virgatus |"T’?k FﬁE*,F I
Soletellina diphos %[

Cephalopoda gkl (FH 4 #)
Octopoda 7 "7 fiL

Sepioteuthis lessoniana [ 14 #
Euprymna sp. =' fi
Sepiida  Ffb¥

FEpPa: B (FH 4278)
Gobiidae FF&| (H 12 #)
Amblygobius phalaena ' Z5 8y
Bathygobius fuscus ¥
Cryptocentrus Ieptocephalus
Cryptocentrus strigilliceps 55
Glossogobius biocellatus <=+ WE@fF fL
Lucigobius guttatus = 'ﬁffﬂ

Mugilogobius abei ﬁﬁ’f[se B

Papillogobius reichei "4 #§H2F1 (& Jéf%%@lh&grf)
Periophthalmus modestt;ﬁ?qméﬁj
Tridentiger bifasciatus % [“‘2 R
Tridentiger trigonocephalus 5 @Jwﬁgrf L
Valenciennea immaculate = ==/ e fEl

[1

Others 9 (# 28 #i)

Ambassis buruensis #iE S F

Apogon niger F1CEER S (AR o [ Sl
Apogonidae T =VEE|

Bothus pantherinus §77& &%

Chelonodon patoca $%1% 1

Dactylopus dactylopus ?’r‘,%l]i'l;;.rﬁ
Diplogrammus sp. <58Lf1(i59)

Engraulidae @5%|

Gerres sp. i

Hypodytes rubripinnis ¥

Hyporhamphus limbatus ™ &g (<51~ #51)
Lactoria cornuta - =

Liachirus melanospilos E,JEH,TEHE%?%

Liza macrolepis  #ffi(

Mugil cephalus  Fijii

Omobranchus fasciolatoceps i@ﬂmﬂ%”
Omobranchus punctatus 2 iRl
Oreochromis niloticus &2 ("<& [ 192571) (updated
12/8/08)

Pardachirus pavoninus  $9i

Petroscirtes breviceps [§=+ =

Rogadius asper - i

Sebastiscus marmoratus 7y

Sillago maculata J7#

Synchiropus grinnelli ﬁ&@ﬂﬁf (&)
Syngnathidae & 2 78

Terapon jarbua & % (

Upeneus tragula 7 5%

p! SF FE 27%)

F]ttp ://www.hkwildlife.net/viewth ..
&extra page%3D1

= 5] Synchiropus kuiteri (Orange and Black
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Dragonet) http://www.hkwildlife.net/viewth ...
&extra=page%3D1

3’5@'?’5?1 5o WE{’#’(H# 53 #)

Crabs 2% (4 32 7)

Charybdis acutifrons > %Eiiz

Charybdis japonica !4 i

Chasmagnathus convexus [£779=] 12
Crytopodia sp. [ .Li#

Demania scaberrima = fiafigi= %

Epixanthus frontalis = %7 tﬁ?@

Eriocheir japonicus [ 74 #7500

Etisus laevimanus 5 #3172

Eucrate crenata [:8uf 12

Eucrate sp. §F1E§é’i§r

Gaetice depressus ﬁf‘;ﬁ

Hemigrapsus penicillatus &= 37 1%
Heteropanope glabra -4 i 4

Ilyoplax sp. ydi#

Leptodius sp. @i}

Leptodius exaratus i fkER/ |5 ki

Majidae sp. [ikiAx|

Metopograpsus frontalis FP%E' EA

Mictyris brevidactylus  #ify 71

Nanosesarma minutum 'J\ﬁ'f’iﬁé

Ocypode ceratophthalmus |14 %
Parasesarma pictum SCRA = [/ whl A= 1%
Parasesarma plicatum ?’,Jﬁﬁ"m/?’iﬁ%ﬁ"m
Perisesarma bidens &5y T 1 B

Portunus iranjae i*"p‘“ﬁﬂ g

Portunus pelagicus  miyaite— %

Portunus trituberculatus =
Scopimera sp. ﬁ&gﬁ%@ﬁ
Thalamita crenata &%
Thalamita danae ’Pmi A
Thalamita gloriensis 1% ¢,/ i

7
L#‘?L'l

Tmethypocoelis ceratophora il IR £ {2 7y i

Shrimps i ($ 12 7)

Alpheus brevicristatus @?ﬁ?ﬂlﬁg
Alpheus lobidens mﬂff?ﬂlﬁé([é“;%ﬂ?%)
Alpheus spp. #¥1fj

Upogebia major *é@ﬂﬁ%
Laomedia astacina *?‘F’,iﬁ@Eé
Lysmata vittata s#i{@1fy
Palaemon pacificus 7 2 = {¥ify
Palaemon serrifer $jifi=< By
Penaeus latisulcatus i £
Periclimenes sp. |

 PHafE 2 78

Hermit Crabs # {2 (4 3 78)

Clibanarius infraspinatus ™ iz 17527 Ff |
Diogenes spinifrons FT”TH[H gsupflp
Pagurus dubius mf‘ |F£/; ;%\F F'

Petrolisthes Z:% (4 3 #)
Petrolisthes japonicus !4 [' 2
Petrolisthes boscii  #: &?[
Petrolisthes sp. ?[2\%

W

Others E 4 (4 3 #)
Chthamalus sp. ‘|- P
Ligia exotica yaif#itif
Amphipoda sp. #i L |+ 4

B B H P RTRER (l:l H 25 7)
Polychaeta %= 5 (4 4 78)

Tubeworm it

Dendronereides sp. 1/

Ceratonereis sp. #|{ &%

Capitella sp. | i

Sea Anemones 53¢ (4 3 #)
Anthozoa Actiniaria &3%
Anthozoa Ceriantharia ?ﬁﬁj%
Anthozoa Haliplanella lineata &3

Starfish @ | (4 4 #)
Archaster typicus [} iFiya B
Pentaceraster cumingi 77y B/

Protoreaster nodosus - "Ff[ A B
Luidia maculata Eﬁﬂ;?ﬁj B
Sea Urchins @42 (3 2 #)

Diadema setosum =&z
Salmacis sphaeroides ¢ |+ {4 &

Sea Cucumbers 5% (1 3 #)
Holothuria atra [ya=
Unknown sp. a2

Unknown sp. jai#:

Echiurida @55 (4 1 %)
Ochetostoma erythrogrammon  ft! i 14

Turbellaria ﬁ;&. (H 2 7)
Pseudobiceros hancockanus
1 Unknown sp. 41 £/t

AEE it
Sipuncula E' & (4 1 #)
Sipunculidea Sipunculus nudus E #

Sea Squirts Y&iH (&P 3 #)
Styela plicata  fdnyai i

Halcrow China Ltd
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2+ Styela sp. 1 {1

s (H 27)
Noctiluca dinoflagellates k5t i
Phoronis australis ] ¥ if £/ it

TOTAL =165

Data were collected by the public of the
forum in the following dates:

« 22" December 2007
29" December 2007
« 1% January 2008
20" January 2008
« 11" February 2008
« 20" February 2008
« 23" February 2008
« 16" March 2008
« 6" April 2008

« 7" April 2008

« 8" April 2008

« 4" May 2008

« 22" June 2008

« 7" July 2008

« 14" July 2008
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ANNEX B

B.1

ADDITIONAL ACTIVE SEARCH SURVEYS

INTRODUCTION

As part of the objective of providing information evaluate the overall ecological
value of the habitat of Lung Mei Beach in the cahtef other similar habitats within
Plover Cove and Tolo Harbour/Channel, addition&éivacsearch surveys were carried
out at Lung Mei and several locations within Plo@ave and Tolo Harbour/Channel
of similar habitat characteristics of Lung Mei teaeine the intertidal and shallow
subtidal faunal diversity at these sites. Thedditiatal surveys are very different
from the standard and recognized survey methodedagiiopted in the EIA study and
indeed similar EIA studies which would aim at adding the requirements set out in
the EIAO Technical Memorandum (TM) and the project-specific Study Brief.

The additional active search involved intensivefarghing for different types of
species at Lung Mei and the reference sites. 8ndhtensive search with a primary
purpose of compiling a comprehensive list of spedie not a typical or formal
ecological survey method for this kind of habittd may not be the optimal method
to establish the general ecological profile of adsashore, e.g. increased disturbance
to the habitats and the associated organisms. Kiidsof active search would serve
primarily to generate a more complete speciefishe surveyed sites or to confirm
the presence or otherwise of a particular specitiss important to note that mobile
marine fauna can move freely in and out of a sité #he record of presence of a
marine species does not mean that the site is tangdior the species concerned, i.e.
the species may not utilise the site as a feedipgywning or nursery ground and it is
possible that the species is only passing through.

A desktop review of aerial photographs, scientifapers, journals and habitat maps
presented in various EIA reports and other studieas conducted to identify
reference sites within Plover Cove and Tolo Harlolwannel that have similar habitat
characteristics to Lung Mei. Lung Mei is a santipre predominantly covered by
coarse sand and rubble with an increasing propodfdiner sand towards the lower
intertidal / shallow subtidal zone.

Site visits (during daytime when the tidal levelbslow 1 m above Chart Datum
[mCD]) were undertaken at each of the potentiadnezice sites from 20 February to
11 March 2008 to investigate and verify the habdharacteristics, nature of the
substratum and surrounding environment, as wethasabiotic conditions (e.g. the
expected level of exposure to wave action judgingifopenness of the site).

Based on the results of the site visits (refeBdation B3), five reference sites were
identified for intensive active search for marimgamisms inhabiting the intertidal and
shallow subtidal regions as well as other assatihgbitat in close proximity (e.g.
stream mouths). A site map showing the habitatathteristics (i.e. proportion of
boulder shore, sandy shore or sand flat in differéal zones), nature of the

3 Hong Kong Observatory. Marine Meteorologi€&rvices: Tidal Information (Predicted Tide).
http://www.hko.gov.hk/tide/eTPKtide.htm
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B.2

substratum (i.e. mud, sand, cobbles and boulded)sarrounding environment (i.e.
any mangrove, seagrass or freshwater stream i @osximity) was prepared for
each of the five reference sites and Lung Mei.

ACTIVE SEARCH METHODOLOGY FORMARINE FAUNA

Additional active search was undertaken at Lung Mi&i the five reference sites
during low tide (tidal level < 1 mCD whenever pdss), once in the dry season
(Feb/March 2008) and once in the wet season (M&@38PBo as to produce an
extensive list of marine fauna at the six studgssit It should be noted that extreme
spring low tides (tidal level < 0.5 mCD) mainly ecaduring night-time in February
and March (dry season), but during daytime fromilAfm June (wet seasorfy.
Therefore, the additional active search was comduduring night-time in the dry
season and during daytime in the wet season.

The additional active search was conducted inrttertidal and shallow subtidal zones
(0.5 mto 2 mCD). Directobservations and actarshing of organisms were made
in all major habitat / substrate types and in piaémiding places of organisms such
as among litter / debris, inside holes / creviages ander cobbles / boulders within the
site. Hand netting was employed to collect higigbile organisms, i.e. shrimp,
crab and fish. Burrowing organisms and infaunaaligueave marks on the surface
of the soft shore and the organisms can be caygbaiteful digging. All organisms
encountered were identified to genus level, ansptries level where possible. If a
specimen could not be identified situ, it would be collected for further taxonomic
identification.  All organisms collected were reted to their natural habitat after the
identification works as far as possible. Specimemse handled with care and
disturbance to marine fauna minimized. Head lagid hand torch were used during
the night-time surveys. The dry season survey® wenducted by 4 - 7 specialists,
each spending 2 - 3 hours at a site, subject tgitbeand tidal conditions. The total
man hours spent at each site was recorded. Toe gffent on searching at each site
was standardized to facilitate comparison of o@nge of species using the number
per standard unit effort approach (i.e. number ahnhours). A species list was
compiled for Lung Mei and each of the five referermsites, using a variety of marine
faunal identification guides in Hong Koffgf2®@®EME)

This survey was undertaken by a team of specialibts have relevant experience in
conducting marine ecological studies in Hong Kopgrticularly with a focus on
intertidal ecology. The qualifications of eachneanember are described Tiable
B1.

(2) Morton B, Morton J (1983) The Seashore Ecoloigfong Kong, Hong Kong University Press
(2) Williams GA (2003) Hong Kong Field Guides lo&y shores. Wanli Publishing.
3) Chan BKK, Caley KJ (2003) Hong Kong Field GuitdsSandy shores. Wanli Publishing.

4) Lee LF, Lam KS, Ng KY, Chan KT and Young LC (20@ield Guides to the Freshwater Fish of
Hong Kong. Friends of the Country Parks.

(5) AFCD. Hong Kong Marine Fish Data Base: http:/iwhk-fish.net/eng/database/index.htm.

(6) Sadovy Y, Cornish AS (2000) Reef Fishes of HEpgg. Hong Kong University Press.

@) Fong CW, Lai CS, Lui TH (2005) Photographic GuiSeries to Hong Kong (2): Estuarine
Organisms — Mangrove, Mudflat and Seagrass Bed. Homg Discovery Limited.

(8) Lai CS, Lui TH, Fong CW (2005). Photographic @uiSeries to Hong Kong (9): Hard Shore
Organisms — Rocky Shore and Boulder Shore. Hong Kiscpvery Limited.
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TableB1

B.3

B.3.1

Study Team for the Additional Active Search

Team Member
Dr Robin Kennish, BSc
PhD (Intertidal Ecology

Expertise

Specialised in environmental
management with extensive
experience in the fields of ecologid
restoration, coastal ecology, marin
ecology and field-based data
collection.

Responsibility

Dr Kennish was responsible for overall
direction of the work, design of scientific
aurvey methods and technically reviewir]
all deliverables to ensure the findings ar
robust and defensible.

«Q

7

Terence Fong, BSc
MPhil (Intertidal
Ecology)

Specialised in coastal habitats

mudflat and sandy shore, and
familiar with intertidal fauna
identification.

Mr Fong was the Survey Team Leader

including mangrove, seagrass, cofjaesponsible for survey coordination,

reference site selection, intensive active
search, quantitative survey and intertidaj
fauna identification.

Dr Tom Glenwright, BS
PhD

tSpecialised in coastal ecology in
Hong Kong with over 8 years
experience.

Dr Glenwright was responsible for the
guantitative surveys and data analysis.

Dr Jasmine Ng, BSc
PhD (Intertidal Ecology

Specialised in coastal ecology in
Hong Kong

Dr Ng was responsible for the intensive
active search, quantitative surveys,
intertidal fauna identification and data
analysis.

Jovy Tam, BSc MPhil

Specialised in coral and mafisie
biology.

Mr Tam was responsible for the intensiy|
active search, quantitative surveys and
intertidal fish sampling.

1%

Karen Lui, BSc MPhil

Specialised in soft-bottomedsial
habitats and familiar with intertidal
fauna identification.

Ms Lui was responsible for reference sit
selection, intensive active search,
guantitative survey, intertidal fauna
identification and data analysis.

14

Vincent Lai, BSc MPhil
(Intertidal Ecology)

Hong Kong's leading crustacean
specialist

Mr Lai was responsible for the intensive
active search, crustacean sampling and
identification.

Chong Dee Hwa

Hong Kong's leading fish special

#r Chong was responsible for the
intensive active search, intertidal fish
sampling and identification.

Prof Cai Lizhe

Benthic organism taxonomist

Prof Cai was responsible for benthic

familiar with Hong Kong benthos

organism identification works.

RESULTS ANDDISCUSSION

Reference Site Selection

A total of 12 potential reference sites were selédollowing the initial desktop
review, including Ting Kok East, Ting Kok, Shuen Ky&ha Lan, Luen Yick San
Tsuen, Lok Wo Sha (Starfish Bay), Nai Chung, Nau@in East, Kei Ling Ha North,

Wu Chau (Kei Ling Ha), Yung Shue O North and Lai Chong Figure B1).

Site

visits were then carried out to investigate andfyeahe habitat characteristics and

other abiotic factors.

The site descriptions &i@\s inTable B2.
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TableB2 Habitat Characteristics of Lung Mei and the 12 Rwttial Reference Sites

Shore
Size (m)

Habitat Characteristics

Site Name

Common Species  Wave
Exposure
Leve

Lung Mei (LM) Boulders with sand arldypical sandy shorgSheltered
many small boulders witspecies
oyster, backshore with sand;
some mangrove and stream
noted
Ting Kok (TK) |> 1km | Sand/mud flat with feWlypical sandy an@Very Muddier
boulders, large mangroyenangrove specigsheltered [than LM
area with small intertidakhigh number of
zone, stream from mangropgastropods and crab
onto shore burrows)
Ting Kok East>1lkm | Sand flat with boulde[§ypical sandy angSheltered | Very
(TKE) (oysters), mangrove on uppenangrove  specigs similar to
shore, shoreline regulanyincluding Ulva sp. LM
indented, stream  fropand crab burrows)
mangrove onto shore
Shuen Wam~ 500m |Boulders with sand, manyypical sandy shorgSheltered | Very
(SwW) oysters, upper shore witkpecies similar to
mangrove, stream from LM
village onto shore
Sha Lan (SL) ~400m Mainly sandy with veryTypical sandy shorgvery No similar|
small boulders, smalbpecies dominatgaheltered |boulders
mangrove and small stream by clithons areato LM
Luen Yick Sar~500m | Many boulders with oyster | Typical sandy shd8@eltered | More
Tsuen (LYST) species boulders
than LM
Nai Chung ~ 600m | Boulders with sand, uppgFypical sandy shorgVery Backshore
(NC) shore with mangrove, onepecies (dominatingsheltered |highly
large stream by ceriths) disturbed
Nai Chung Eagt~ 700m | Many boulders Typical sandy shgi@heltered | More
(NCE) species boulders
than LM
Lok Wo Shg~800m |Sandy with very fewTypical sandy shorgSheltered | Boulder
(Starfish  Bay boulders, with one stream |species (highh areas no
(LWS) number of sea hargs, similar to
starfish and soldigr LM
crabs)
Kei Ling Ha|>1lkm | Sandy with some bouldéeFypical sandy shorgVery Boulder
North (KLH) areas (oyster), backshqepecies (dominatggheltered [areas ng
with large mangrove arldy ceriths; high similar to
streams number of LM
polychaetes mounts
Wu Chau (Ke|~ 500m | Sandy with small rubbles af@ypical sandy shorgSheltered |Similar to
Ling Ha) (WC) boulders (oyster), narroygpecies LM
intertidal zone, backshofe
with mangroves and small
stream
Yung Shue @~ 700m |Boulders with sand,Typical sandy shorgSheltered | Boulder
North (YSON) backshore with mangrovespecies areas
and streams similar to
LM
Lai Chi Chondg~ 600m |Boulders with sand,Typical sandy shoneSheltered | Boulder
(Lco) backshore with mangrovespecies areas
and one large stream similar to
LM
HALCROW CHINA LTD CEDD
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Due to the similarity in their physical and biologl characteristics in terms of habitat
structure, nature of substratum and associatedespatbe following five reference

sites were shortlisted and a site map was alscapeddor each site (including Lung
Mei) showing the nature of the substratufig(res B2-B7).

Lung Mei

Located at the mouth of Plover Cove, Lung Mei cdsgs a mix of soft and hard
shore habitats with freshwater runoff from Lo TsweR and box culvert. A thin
sandy beach can be found in the backshore with dmuklers. The mid-intertidal
zone consists of boulders and rubbles with santbimotvhile the low-intertidal zone
consists of mainly fine sand with boulders and febb Based on direct observation
during site visits, species commonly found &agillaria spp., Cerithidea spp. and
Monodonta labio.

Ting Kok East

Located next to Lung Mei and within Plover Covend Kok East is also comprised of
a mix of soft and hard shores habitats with vergtlgegradient. High- and mid-

intertidal zones mainly consist of boulders andbte® with sand bottom. A large
area of mangroves and freshwater runoff from SharRiver can also be found in the
area. Based on direct observation during sitesyisipecies commonly found are
Batillaria spp.,Cerithidea spp. andMonodonta labio.

Shuen Wan

Located within Plover Cove and opposite to Ting K8kuen Wan contains mixed
soft and hard shore habitats with mainly fine santhe mid- and low-intertidal zones,
and contains fewer boulders, rubbles and cobblédarge bedrock area can be found
in the high intertidal zone. The shore also exhihigentle gradient and mangroves
can be found along the backshore. There is fregmwanoff from San Tau Kok
stream and Po Sam Pai stream. Based on direatvalise during site visits, species
commonly found ardBatillaria spp., Cerithidea spp., Clithon spp. andMonodonta
labio.

Wu Chau

Located within Tolo Harbour at Three Fathoms CaMe, Chau contains mixed soft
and hard shore habitats with mainly fine sand e rtid and lower intertidal zones,
and contains fewer boulders, rubbles and cobbléssand bar is observed during low
tide adjoining Wu Chau and Tseng Tau. Freshwateoff from natural streams and
mangroves are found in the area. Based on dirfesg¢reation during site visits,
species commonly found arBatillaria spp., Cerithidea spp., Clithon spp. and
Monodonta labio.

Yung Shue O North

Located within Tolo Harbour at Three Fathoms Cave aepposite to Wu Chau, Yung
Shue O North contains mixed soft and hard shorédtatwith freshwater runoff from
one large natural stream and a larger area of magegr The mid-intertidal zone
consists of boulders and rubble with a sand bedewhe low-intertidal zone consists
mainly of fine sand with boulders and rubbles. d8hsn direct observation during
site visits, species commonly found a@aetillaria spp., Cerithidea spp., Nassarius
festivus andMonodonta labio.
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Lai Chi Chong

Located within Tolo Channel and next to the Sai ¢West Country Park, Lai Chi
Chong contains mixed soft and hard shore habitéts a gentle gradient in some
areas. A thin sand beach can be found in the bhaokswith some boulders. The
mid-intertidal zone consists of boulders and rubkitn sand bottom while the low-
intertidal zone consists mainly of fine sand witbulders and rubbles. Freshwater
runoff from natural streams and mangroves are fdaonihe area. Based on direct
observation during site visits, species commoniyntbareBatillaria spp.,Cerithidea
spp.,Nassarius festivus andMonodonta labio.

The habitat characteristics of Lung Mei and the figference sites were summarised
in Table B3.

Additional active search was then carried out taneixie the intertidal faunal diversity
at the habitat of Lung Mei Beach in the contexthafse five sites within Plover Cove
and Tolo Harbour/Channel. These results are predém the following section.
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TableB3

Characteristics

Ting Kok East

Shuen Wan

Physical Conditions and Habitat Characteristics bfing Mei and the Five Reference Sites.

Wu Chau

Yung Shue O North

Lai Chi Chong

Nature of the

With mixed substrate:

With mixed substrate:

With mixed substrate:

With mixed substrate:

With mixed substrate:

With mixed substrate:

Substratum Higher intertidal zone— | Higher intertidal zone— | Higher intertidal zone — | Higher intertidal zone — Higher intertidal Higher intertidal
1. Thin sand beach, 1. Thin sand beach, 1. Bedrock, and 1. Cobbles & boulders, and zone — zone —
2. Cobbles & boulders, | 2. Cobbles & boulders, | 2. Boulders and rubbleq 2. Boulders and rubbles | 1. Cobbles & boulders| 1. Thin sand beach,
and and with soft bottom with soft bottom and 2. Cobbles & boulders
3. Boulders and rubbleq 3. Boulders and rubbleq Mid intertidal zone — Mid intertidal zone — 2. Boulders and and
with soft bottom with soft bottom 1. Boulders and rubbleg 1. Boulders and rubbles rubbles with soft 3. Boulders and
Mid intertidal zone — Mid intertidal zone — with soft bottom and with soft bottom and bottom rubbles with soft
1. Boulders and rubbleq 1. Boulders and rubbleg 2. Soft bottom with 2. Soft bottom with Mid intertidal zone — bottom
with soft bottom and with soft bottom and scattered rubbles scattered rubbles (~10%)1. Boulders and Mid intertidal zone —
2. Soft bottom with 2. Soft bottom with (~5%) Lower intertidal zone — rubbles with soft 1. Boulders and
scattered rubbles scattered rubbles Lower intertidal zone— | 1. Fine sands bottom and rubbles with soft
(~10%) (~5%) 1. Fine sands 2. Soft bottom with bottom and
Lower intertidal zone— | Lower intertidal zone — scattered rubbles 2. Soft bottom with
1. Fine sands 1. Fine sands (~10%) scattered rubbles
Lower intertidal zone — (~10%)
1. Fine sands Lower intertidal zone —
1. Fine sands
Habitat Mixed soft and hard Mixed soft and hard Mixed soft and hard Mixed soft and hard shore$ Mixed soft and hard Mixed soft and hard

Characteristics

shores habitats

shores habitats, with
very gentle gradient.

shores habitats, but
manly fine sands in mid
and lower intertidal
zones (with less boulde
rubbles and cobbles),
with very gentle
gradient

habitats, but manly fine
sands in mid and lower
intertidal zones (with less
r,boulder, rubbles and
cobbles)

shores habitats

shores habitats, with
gentle gradient in som
location

D

Surrounding
Environment

With freshwater runoff
from Lo Tsz River and
box culvert

With freshwater runoff
from Shan Liu River
With mangrove
adjoining the site

With freshwater runoff
from San Tau Kok
stream and Po Sam Pal
stream

With mangrove

With freshwater runoff
from natural streams in thd
surrounding areas

With mangrove adjoining
the site

With freshwater runoff
from natural streams
With mangrove
adjoining the site

adjoining the site

With freshwater runoff
from natural streams
With mangrove
adjoining the site
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Characteristics

Openness of the
Site

Located at the mouth of]
Plover Cove and open t
Tolo Harbour

pCove and open to Tolo

Ting Kok East
Located within Plover

Harbour

Located within Plover
Cove and open to Tolo
Harbour

Located within the Tolo

Harbour at Three Fathomsg

Yung Shue O North
Located within the
Tolo Harbour at Three

Lai Chi Chong
Open to Tolo Channel

Cove and enclosed by sandFathoms Cove
bar adjoining Wu Chau angl
Tseng Tau during low tide

Typical Faunal
Compositions

Typical coastal species
including soft and hard
shore species

Generally the
representative species
recorded at Lung Mei
can also be found at thq
site.

Generally the
representative species
recorded at Lung Mei
can also be found at thq
site.  But with more
mangrove associated
species

Generally the
representative species

recorded at Lung Mei can

also be found at the site.
But with more mangrove
associated species

Generally the
representative specieg
recorded at Lung Mei
can also be found at
the site.

Generally the
representative specieq
recorded at Lung Mei
can also be found at
the site.

SITE
COMPARISONS

Ting Kok East shares
very similar physical
conditions and habitat
characteristics
compared with Lung
Mei

Shuen Wan shares
similar physical
conditions and habitat
characteristics
compared with Lung
Mei, but with the
following major
difference:
1. Lessboulderd
rubblesin mid
intertidal zone

Wu Chau sharessimilar
physical conditions and
habitat characteristics
compared with Lung Mei,
but with the following
major difference:
1. Lessboulderd rubbles
in mid intertidal zone
2. Enclosed by sand bar
adjoining Wu Chau
and Tseng Tau during
low tide

Yung Shue O North
sharesvery similar
physical conditions
and habitat
characteristics
compared with Lung
Mei

Lai Chi Chong shares
very similar physical
conditions and
habitat
characteristics
compared with Lung
Mei
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B.3.2

Figure BS8.

B.3.3

Shore Profile

The information on the shore profile at each sigde from Lung Mei, was provided
by CEDD’s database and are presentdeéigure B8. Ting Kok East and Shuen Wan
exhibited similar shore profile, while Lai Chi Clgpmnd Wu Chau were relatively
flat.  Although limited data were available for u&hue O North, a relatively steep,
narrow shore profile was observed at this site.onfFrisual observations during the
survey, sand pits and tidal pools were observddiimg Mei, Ting Kok East and Lai
Chi Chong.

Beach profile (height — m above C.Dof each site, except Lung Mei. T1- T3:
vertical transects at each site (see Figures B2-B7 locations). Data extracted
from CEDD’s database.
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Additional Active Search for Marine Fauna

A total of 24 man hours (a total two visits, 12 teper visit per season; one visit per
site per season) was spent at each site by 5 edafipts to undertake the additional
active searchTable B4).
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Table B4

TableB5

Summary Table of Number of Man Hours for the Aditihal Active Search

Site Name Survey Date Tidal Range Total Number of Survey Efforts
Survey Members (Man Hours)
Lung Mei 6 March 08 0.5-2mCD 6 12
22 May 08 0.5-2mCD 6 12
Ting Kok East 5 March 08 0.5-2mCD 6 12
21 May 08 0.5-2mCD 6 12
Shuen Wan 8 March 08 0.5-2mCD 6 12
19 May 08 0.5-2mCD 3 6
18 Jun 08 0.5-2mCD 2 6
Wu Chau 9 March 08 0.5-2mCD 6 12
20 May 08 0.5-2mCD 3 6
18 Jun 08 0.5-2mCD 2 6
Yung Shue O North 4 March 08 0.5-2mCD 6 12
24 May 08 0.5-2mCD 6 12
Lai Chi Chong 7 March 08 0.5-2mCD 5 12
23 May 08 0.5-2mCD 6 12

A total of 218 faunal species were found in theitgaoithl active searchligble B7),
with the highest number recorded in Lai Chi Chond the lowest recorded in Wu

Chau (able B5).

Lung Mei ranked the fourth among the six s{fEable B5).

The Phylum Mollusca was the most dominant taxonaricip at all sites. TKE had
the highest number of molluscan species while L&€toth the highest numbers of
crustacean and fish species among all sites. &phsis compiled for Lung Mei and
each of the five reference sites are presentédbite B7.

Total Number of Marine Faunal Species in Major Tax Groups recorded during
the 24 man-hours Additional Active Search. LM: Lunilei, TKE: Ting Kok East,
SW: Shuen Wan, WC: Wu Chau, YSON: Yung Shue O NottlCC: Lai Chi Chong

Phylum LM TKE SwW wcC YSON LCC
Annelida 3 3 3 4 3 3
Crustacea 33 37 42 30 45 49
Brachiopoda 0 1 0 0 0 0
Chordata 39 38 37 39 45 46
Cnidaria 2 2 2 3 2 3
Echinodermata 9 8 4 4 8 8
Echiura 2 2 2 2 2 2
Mollusca 50 56 a7 48 50 55
Platyhelminthes 1 1 1 2 1 0
Total 139 148 138 132 156 166
Per centage of Total

No. of species(i.e. 64 % 68 % 63 % 61 % 72% 76 %
218 species)

51 % of the 139 species recorded during the additiactive search in Lung Mei are
subtidal species (refer Table B8). These subtidal species include polychaetes,
swimming crabs (e.dRortunus spp. andrhalamita spp.), shrimps (e.¢penaeus sp.),
fish, cephalopods, some gastropods (@&rgmbus sp. andlectus sp.) and
nudibranchs.
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Table B6

All species except two unidentifiable Holothuroidgeecies encountered at Lung Mei
during the additional active search were also piteisethe five reference sites, thus
the intertidal and shallow subtidal fauna at Lungilre considered to be common in
coastal soft shore habitats of Hong Kong. Theseisp at Lung Mei have also been
previously reported in Hong Kong as shown in laoad international literaturdéble

B7).

As is typical with a sandy shore the majority & #pecies recorded at Lung Mei
during the active search (~ 90%) were highly mo$decies which can move freely in
and out of a site.  This is reflected in the faetttthe active search results indicated
that none of the species recorded at Lung Mei wspeeific or endemic to the marine
habitats at the site, and all of the species aneidered to be typical sandy shore
species and can be found in similar habitats ingH6ong.

Foecies of Conservation Importance (Note 3, EIAO TM)

The conservation status of each species encourdéetachg Mei during the additional
active search was checked against the criteridnedtlin Note 3 of Appendix A of
Annex 16 of EIAO TM. It is understood that onKoint 1 of Note 3 is applicable to
this Study and the species listed under the IUCN Rist @ are discussed below.
The associated criteria for evaluation in the IUR&H List are presented Trable B6.

IUCN Red List - Categories & Criteria (extractedifthose applicable in this Study)

Category Criteria

LOWER RISK NEAR [A taxon is Lower Risk when it has been evaluateesdwt satisfy the criterig
THREATENED for any of the categories Critically Endangered, &rgered or Vulnerable.
(LRNT) Near Threatened Taxa are those which do not gualif¢onservation

Dependent, but which are close to qualifying folnéuable.

LEAST CONCERN A taxon is Least Concern when it has been evalusgaihst the criteria and
(LC) does not qualify for Critically Endangered, EndaegeNulnerable or Near
Threatened. Widespread and abundant taxa are ettindhis category.

Data Deficient (DD) A taxon is Data Deficient when there is inadequrfiermation to make a
direct, or indirect, assessment of its risk of mstiion based on its distribution
and/or population status. A taxon in this categoay be well studied, and its
biology well known, but appropriate data on aburcgsand/or distribution is
lacking. Data Deficient is therefore not a categuirthreat or Lower Risk.
Listing of taxa in this category indicates that morformation is required ang
acknowledges the possibility that future researithsivow that threatened
classification is appropriate. It is important take positive use of whatever
data are available. In many cases great care sheudercised in choosing
between DD and threatened status. If the rangda{an is suspected to be
relatively circumscribed, if a considerable peraddime has elapsed since th
last record of the taxon, threatened status malyhegustified.

D

Three of the fish species recorded at Lung Melliated in the IUCN Red List: Two-
spot GobyPsammogobius biocellatus (listed as Lower Risk Near Threatened), Indo-
Pacific Tropical Sand Gobyravonigobius reichei (listed as Lower Risk Near
Threatened) and Grass Puff€akifugu niphobles (listed as Data Deficient). All
three fish species were, however, found in all fislerence sites during the additional
active search and confirmed to be common in the Boéa (Plover Cove and Tolo
Harbour/Channel) as well as Hong Kong (see detalledussion below). Besides,

(2) The IUCN Species Survival Commission: 2008 IUCNdREst of Threatened Species.
<http://www.iucnredlist.org>
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all other species recorded at Lung Mei during tthditeonal active search are common
in Hong Kong.

Two-spot GobyPsammogobius biocellatus (formerly referred to a<slossogobius
biocellatus) has been reported elsewhere from intertidal aressiaries, lagoons,
coastal river mouth, mangroves and subtidal aresanfl and rubble (down to 10 m
deep)® @Gt is a highly mobile benthic fish species tyglig found in mangrove
areas. It can move quickly and usually hides umdeks/ boulders once disturbed.
It has a relative wide distribution, extending frdndo-Pacific (south to east) to
Western Central Pacific (Guam) and South African Hong Kong, apart from its
noted occurrence in the five reference sites, stlheen reported in Sai Kung, Lantau
and the Northern New Territori€4). This species has high resilience with a
minimum population doubling time of less than 15mtms indicating relatively high
recovery capability.

The Indo-Pacific Tropical Sand Goliavonigobius reichei (formerly referred to as
Papillogobius reichei) is found over sandy and muddy bottoms, often éedy areas
of the intertidal zone and also in mangroves, e&salagoons and rivers. It is a
highly mobile benthic fish species typically fouimdextensive sandy bottom and can
move quickly once disturbed. It has a wide distiitn in the Indo-West Pacific,
extending from East Africa to the Philippines, hoto Japan, south to northern
Australia ®. Apart from its noted occurrence in the five refee sites, it is
commonly found in intertidal waters throughout Hokgng, including numerous
locations in northeast and southwest Lantau Isla@agiern Hong Kong Island, and
northeast and southwest New Territoffés This species has high resilience with a
minimum population doubling time of less than 15ntms indicating relatively high
recovery capability.

Grass PuffeTakifugu niphobles is common and moderately abundant in Hong Kong
® with wide distribution in the Northwest Pacifimcluding Japan and southern
Korea to Viet Nam (Hong Kong; Japan; Taiwan, Chiieet Nam). It is a highly
mobile pelagic fish species and moves quickly adiseurbed. Apart from its noted
occurrence in the five reference sites, it has veported to inhabit shallow boulder

1) Sadovy Y and Cornish AS (2000). Reef FishesHohg Kong Published by Hong Kong
University Press.

(2) Lee LF, Lam KS, Ng KY, Chan KT and Young LC (2004Field Guide to the Freshwater Fish of
Hong Kong. Published by Friends of the Country Bark

3) Fishbase.

(4) Lee LF, Lam KS, Ng KY, Chan KT and Young LC (2004ield Guide to the Freshwater Fish of
Hong Kong. Published by Friends of the Country Bark

(5) Fishbase.

(6) Lee LF, Lam KS, Ng KY, Chan KT and Young LC (2004Field Guide to the Freshwater Fish of
Hong Kong. Published by Friends of the Country Bark

(8) Yu PHF (2002) The annual toxicological profiles two common puffer fish,Takifugu
niphobles (Jordan and Syder) arithkifugu alboplumbeus (Richardson), collected along Hong
Kong Published by Hong Kong University Press.cdastders. Toxicon, 40(3), 313-316.
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shores, such as within the Cape d’Aguilar MarinedRee and Tseung Kwan @2
This species has high resilience with a minimumupegon doubling time of less than
15 months indicating relatively high recovery cafigb

Redigobius sp. was also recorded in Lung Mei, Ting Kok Easiny Shue O North
and Lai Chi Chong. Species under the geRedgobius could not be identified to
species level in the field because it is difficidtidentify live specimens of this fish
without causing distress, as fish identificatioteafrequires counting of fin spines and
soft rays. For this particular reason it is thisp alifficult to identify species of this
genus from photographic records. As one of thenroancerns of this Study was not
to cause unnecessary distress to the organiSestioh B.2, see alsdClause 5.1.3,
Annex 16, EIAO TM), Redigobius sp. was not further identified. Species of this
genus was also not identified to species level ée let al. (2004 published by
AFCD, who reported the occurrence oRedigobius sp. in Sai Kung, northeastern
New Territories and on Lantau Island. To-dategtaltof 12 species dRedigobius
have been reported in the literatife two of which (Bigmouth GobyR. bikolanus
IN1jand Checked GobR. dewaalijanz)) are listed under IUCN Red List (Lower Risk
Near Threatened and Least Concern Robikolanus and R. dewaali respectively).
These two species have not been previously reportddng Kong and given the bulk
of both local and international literature on fidiversity of Hong Kong, it can be
conservatively assumed that the species found nglMei does not belong to either
of these species.

Overall, although the Two-spot GolBsammogobius biocellatus (listed as Lower
Risk Near Threatened under IUCN Red List), TropiSaind GobyFavonigobius
reichei (listed as Lower Risk Near Threatened under IUGN Rist) and Grass Puffer
Takifugu niphobles (listed as Data Deficient) found in Lung Mei aansidered to be
species of conservation importance according toctiteria stipulated irNote 3 of
Appendix A of Annex 16 of EIAO TM, recent available information gathered from the
additional active search indicated that these sgeare common in the Tolo area
(Plover Cove and Tolo Harbour/Channel), as theyewalso found in the five
reference sites, as well as in Hong Kong, as redart both local and international
literature. This indicates that these species esqected to be found not in the
Project Site (200m long) alone but are also comgnémuind in other locations given
the fact that extensive similar habitats are aiéelan Hong Kong. The Project Site,
therefore, does not appear to be an important,uenttabitat for these species. It
would therefore appear that habitats at the LungBéech are unlikely to be of high
ecological importance to the above three fish gzeci

(1) Sadovy Y and Cornish AS (2000) Reef Fishes of (H#tong Published by Hong Kong
University Press.

2) CEDD (2005) Further Development of Tseung Kwan-QFeasibility Study. EIA Report
submitted to EPD.

3) Lee LF, Lam KS, Ng KY, Chan KT and Young LC (2004Field Guide to the Freshwater Fish of
Hong Kong. Published by Friends of the Country Bark

4) Fishbase.
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Table B7 A Full List of Faunal Species Recorded from Additial Active Search at Lung Mei and Five ReferencéeS in March and May 2008. “1” indicates
occurrence of the species. Refer to Table B6 fortégmries of Conservation Status (“--" denotes specivith no conservation status known to-date). “Y”

represents presence of existing record of that $ge Hong Kong/ China.

! Recorded in

i Conservation _
No. | Phylum/Class/Order/Family i Species "SW  WC  YSON ! . Importance @ . HK/China?
Annelida
Polychaeta
1 Nereididae Dendronereides sp. Subtidal 1 1 1 1 - -- Y a
2 Polynoidae Harmothoe imbricata Subtidal 1 -- - Y b, c
3 Sabellidae Sabellastarte indica Subtidal 1 1 1 1 -- -- Y d
4 Serpulidae Hydroides sp. Subtidal 1 1 1 1 - -- Y c, d
Crustacea
Amphipoda
5i - Amphipod sp. Intertidal 1 1 - -- -- --
Anomura
6 Chirostylidae Petrolisthes japonicus Intertidal 1 1 1 1 - -- Y c, d
Maxillopoda
7 Balanidae Balanus amphitrite Intertidal 1 1 1 1 - -- Y d
Isopoda
8. - Isopod sp. Intertidal 1 -- -- -- --
Decapoda
9 Parthenopidae Parthenope sp. Subtidal - -- Y b
10 Calappidae Calappa philargius Subtidal - -- Y b
11 Diogenidae Clibanarius infraspinatus Intertidal 1 1 1 1 - -- Y b
12 Diogenidae Diogenes spinifrons Intertidal 1 1 1 1 - -- Y e
13 Diogenidae Pagurus dubius Intertidal 1 1 1 1 - -- Y c
14 Goneplacidae Eucrate crenata Subtidal 1 1 - -- Y b
15 Grapsidae Clistocoeloma sp. Intertidal 1 1 - -- Y d
16 Grapsidae Eriocheir japonica Freshwater 1 1 1 1 - -- Y f
17 Grapsidae Gaetice depressus Intertidal 1 1 1 1 - -- Y g
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Tidal

| Recorded in | Reference

: | Conservation |
No. | Phylum/Class/Order/Family | Zone | LM I SW | WC | YSON | LCC | Importance® | Remarks | HK/China? | ©
18 Grapsidae Hemigrapsus penicillatus Intertidal 1 1 1 1 - -- Y g
19 Grapsidae Metaplex sp. Intertidal 1 1 - -- Y h
20 Grapsidae Metopograpsus frontalis Intertidal 1 1 1 1 - -- Y d
21 Grapsidae Nanosesarma minutum Intertidal 1 1 1 1 - -- Y d
22 Grapsidae Neosar matium smithi Intertidal 1 - -- Y h
23 Grapsidae Parasesarma pictum Intertidal 1 1 1 - -- Y g
24 Grapsidae Parasesarma plicata Intertidal -- - Y g
25 Grapsidae Parasesarma tripectinis Intertidal 1 1 1 - -- Y i
26 Grapsidae Perisesarma bidens Intertidal 1 1 -- -- Y h
27 Grapsidae Perisesarma fasciata Intertidal 1 1 1 - -- Y h
28 Grapsidae Sesarmops sinensis Intertidal 1 -- -- Y g
29 Leucosiidae Philyra carinata Intertidal 1 1 - -- Y g
30 Diogenidae Clibanarius longitarsus Intertidal 1 1 1 1 - -- Y d
31 Menippidae Epixanthus frontalis Intertidal - -- Y g
32 Mictyridae Mictyris brevidactylus Intertidal 1 1 1 1 - -- Y g
33 Ocypodidae Macrophthal mus convexus Intertidal 1 1 - -- Y d
34 Ocypodidae Scopimera globosa Intertidal 1 1 1 1 - -- Y d
35 Ocypodidae Tmethypocoelis ceratophora Intertidal 1 1 1 1 - -- Y g
36 Ocypodidae Uca borealis Intertidal 1 1 - -- Y g
37 Ocypodidae Uca lactea Intertidal 1 - -- Y g
38 Parthenopidae Cryptopodia fornicata Subtidal 1 1 1 - --
39 Parthenopidae Parthenope validus Subtidal 1 1 - -- Y b
Listed as
“Endangered” under
the China Species Red
List due to rapid
population decline as a
result of over-
40 Upogebiidae Upogebia major Intertidal 1 1 1 1 - exploitation® Y d, g
41 Portunidae Charybdis hellerii Subtidal 1 1 1 1 - -- Y j
42 Portunidae Charyhbdis japonica Subtidal 1 -- -- Y d
43 Portunidae Charybdis natator Subtidal 1 -- -- Y b
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Tidal

| Conservation | | Recordedin |

No. = Phylum/ClassOrder/Family = Species . Zone | LM | 'SW | WC  YSON | Importance® | Remarks | HK/China? |
44 Portunidae Portunus pelagicus Subtidal 1 1 1 1 1 1 - -- Y g
45 Portunidae Portunus trituberculatus Subtidal 1 1 1 1 1 - -- Y d
46 Portunidae Thalamita crenata Subtidal 1 1 1 1 1 1 - -- Y g
47 Portunidae Thalamita danae Subtidal 1 1 1 1 1 1 - -- Y g
48 Portunidae Thalamita sima Subtidal 1 1 1 1 - -- Y b
49 Portunidae Thalamita spinimana Subtidal 1 1 1 - -- Y g
50 Xanthidae Actaea sp. Subtidal 1 -- -- Y g
51 Xanthidae Chlorodiella nigra Subtidal 1 -- -- Y d
52 Xanthidae Demania scaberrima Subtidal 1 - -- Y k
53 Xanthidae Etisus laevimanus Subtidal 1 1 1 1 1 - -- Y d
54 Xanthidae Heteropanope glabra Intertidal 1 1 1 - --

55 Xanthidae Leptodius sp. Subtidal 1 1 1 1 1 - -- Y |
56 Xanthidae Liomera venosa Subtidal 1 -- -- Y d
57 Xanthidae Pilumnopeus eucratoides Subtidal 1 1 1 - --
58 Alpheidae Alpheus brevicristatus Intertidal 1 1 1 1 1 1 - -- Y b
59 Alpheidae Alpheus |obidens Intertidal 1 1 1 1 1 1 - -- Y m
60 Alpheidae Athanus sp. Unknown 1 1 1 1 1 - -- Y d
61 Palaemonidae Macrobrachium sp. Freshwater 1 - -- Y d
62 Palaemonidae Palaemon serrifer Subtidal 1 1 1 1 1 1 - -- Y b
63 Ligiidae Ligia exotica Intertidal 1 1 1 1 1 - -- Y C
64 Upogebiidae Laomedia astacina Intertidal 1 1 - -- Y d
65 Varunidae Chasmagnathus convexum Intertidal 1 1 -~ -- Y d
66 Penaeidae Metapenaeus sp. Subtidal 1 - -- Y d
67 Penaeidae Penaeus |atisulcatus Subtidal 1 1 1 1 1 1 - -- Y d
68 Rhynchocinetidae Rhynchocinetes sp. Subtidal 1 - -- Y n
Stomatopoda
69 - Stomatopod sp. Subtidal 1 1 1 - -- Y 0
70 Squillidae Erugosguilla woodmasoni Subtidal 1 -- -- Y
Brachiopoda
71 Lingulidae Lingula lingua Intertidal 1 -- -- Y d
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| Conservation | | Recordedin |

No. | Phylum/Class/Order/Family | ' SW | WC | YSON | Importance® | Remarks | HK/China?

Chordata
Actinopterygii
72 Ambassidae Ambassis gymnocephalus Subtidal 1 1 1 1 1 1 - -- Y P, q
73 Anguillidae Anguilla japonica Subtidal 1 1 1 1 1 1 - -- Y r
74 Apogonidae Apogon niger Subtidal 1 1 1 1 - -- Y S
75 Blenniidae Omobranchus fasciolatoceps Subtidal 1 1 1 1 1 1 - -- Y t
76 Blenniidae Petroscirtes breviceps Subtidal 1 1 1 1 - -- Y s
77 Callionymidae Callionymus enneactis Subtidal 1 1 1 1 1 - -- q
78 Eleotridae Bostrychus sinensis Subtidal 1 1 - -- Y r
79 Eleotridae Eleotris acanthopoma Subtidal 1 1 - -- Y r
80 Eleotridae Eleotris oxycephala Subtidal 1 1 - -- Y r
81 Gerreidae Gerres oynea Subtidal 1 1 1 1 1 1 - -- Y r
82 Gobiidae Acentrogobius caninus Subtidal 1 1 1 1 1 1 - -- Y r
83 Gobiidae Amblygobius phalaena Subtidal 1 1 1 1 1 1 - -- Y r
84 Gobiidae Bathygobius fuscus Subtidal 1 1 1 1 1 1 - -- Y r
85 Gobiidae Drombus sp. Subtidal 1 1 1 1 1 1 - -- Y r
86 Gobiidae Psammogobius biocellatus Subtidal 1 1 1 1 1 1 LRNT -- Y r
87 Gobiidae Glossogobius giuris Subtidal 1 1 - -- Y r
88 Gobiidae Luciogobius guttatus Subtidal 1 1 1 1 1 1 -- -- Y r
89 Gobiidae Mugil ogobius abei Freshwater 1 1 1 1 1 1 - -- Y r
90 Gobiidae Favonigobius reichei Subtidal 1 1 1 1 1 1: LRNT -- Y r
91 Gobiidae Periophthalmus modestus Intertidal 1 1 1 1 1 1 - -- Y r
92 Gobiidae Pseudogobius javani cus Subtidal 1 1 1 1 1 1 - -- Y r
LRNT for R.
bikolanus and LC
93 Gobiidae Redigobius sp. Subtidal 1 1 1 1 : for R dewaali -- Y r
94 Gobiidae Rhinogobius giurinus Subtidal 1 1 - -- Y r
95 Gobiidae Tridentiger bifasciatus Subtidal 1 1 1 1 1 1 - -- Y q,u
96 Haemulidae Pomadasys maculatus Subtidal 1 1 1 1 1 1 - -- Y r
97 Hemiramphidae Srongylura strongylura Subtidal 1 1 1 1 1 -- -- Y r
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Tidal

: | Recorded in N

_ : | Conservation |
No. | Phylum/Class/Order/Family | Species | Zone | LM {SW  WC | YSON | | Importance® | Remarks | HK/China?
98 Lutjanidae Lutjanus argentimacul atus Subtidal 1 1 1 1 1 1 - -- Y r
99 Lutjanidae Lutjanus russellii Subtidal 1 1 1 1 1 1 - -- Y r
100 Monacanthidae Monacanthidae sp. Subtidal 1 1 - -- Y s, t
101 Mugilidae Mugil cephalus Subtidal 1 1 1 1 1 1 - -- Y r
102 Mugillidae Liza subviridis Subtidal 1 1 1 1 1 1 - -- Y q,V
103 Mullidae Upeneus tragula Subtidal 1 1 1 1 1 1 - -- Y d, g
104 Platycephalidae Platycephalus sp. A Subtidal 1 1 - -- Unknown --
105 Platycephalidae Platycephalus sp. B Subtidal 1 1 1 1 1 1 - -- Unknown -
106 Scatophagidae Scatophagus argus Subtidal 1 1 1 1 1 1 - -- Y r
107 Sebastidae Scorpion fish sp. Subtidal 1 1 1 1 1 - -- -- --
108 Sebastidae Sebastiscus marmoratus Subtidal 1 1 1 1 1 1 - -- Y S
109 Siganidae Sganus canalicul atus Subtidal 1 1 1 1 1 1 - -- Y r
110 Sillaginidae Silago aeolus Subtidal 1 1 1 1 1 1 -- - Y q
111 Sillaginidae Sllago japonica Subtidal 1 1 1 1 1 1 -- -- Y qg,t
112 Sparidae Acanthopagrus latus Subtidal 1 1 1 1 1 1 - -- Y r
113 Syngnathidae Hippichthys sp. Subtidal 1 -- -- Y t
114 Terapontidae Terapon jarbua Subtidal 1 1 1 1 1 1 - -- Y r
115 Tetraodontidae Takifugu niphobles Subtidal 1 1 1 1 1 1 DD -- Y q,t
116 Tetraodontidae Takifugu ocellatus Subtidal 1 1 1 1 1 1 -- -- Y qg,t
117 To be confirmed Unknown sp. A Subtida 1 -- Unknown -
Tunicata
118 Styelidae Syela plicata Subtidal 1 1 1 1 1 1 - -- Y c
119 Styelidae Syela sp. Subtidal 1 1 1 1 1 1 -- -- Y
Cnidaria
Actiniaria
120 - Actiniaria sp. Subtidal 1 1 - -- Y d
121 Haliplanellidae Haliplanella lineata Intertidal 1 1 1 1 1 - -- Y
122 Cerianthidae Ceriantharia sp. Subtidal 1 1 1 1 1 1 -- -- Y
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Echinoder mata
123 Temnopleuroidae Salmacis sphaeroides Subtidal 1 1 1 - -- Y d
Asteroidea
124 Archasteridae Archaster typicus Intertidal 1 1 1 - -- Y d, g
125 Luidiidae Luidia maculata Subtidal 1 1 - -- Y d
126 Oreasteridae Pentaceraster cumingi Subtidal 1 1 -- --
127 Oreasteridae Protoreaster nodosus Subtidal 1 1 - -- w
Diadematoida
128 Diadematidae Diadema setosum Subtidal 1 1 1 - -- Y d
Ehinoidea
129 Schizasteridae Holothuria atra Subtidal 1 1 1 - -- w
Holothuroidea
130 - Holothuroidea sp. A Subtidal 1 -- - Unknown --
131 - Holothuroidea sp. B Subtidal 1 -- - Unknown --
132 - Holothuroidea sp. C Subtidal 1 -- -- Unknown --
133 - Holothuroidea sp. D Subtidal 1-- -- Unknown -
134 Chiridotidae Polycheira rufescens Subtidal - -- Y d
Ophiuroidea
135 - Brittle star sp. A Subtidal - -- Unknown -
Spatangoidea
136 Loveniidae Lovenia elongata Subtidal - -- Y d
Echiura
Ochetostoma
137 Echiuridae erythrogrammon Intertidal 1 1 1 - -- Y g
138 Sipunculidae Spunculus nudus Intertidal 1 1 1 - -- Y g
M ollusca
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No. | Phylum/Class/Order/Family | Species {SW  WC | YSON | | Importance® | Remarks | HK/China?
Bivalvia
139 Arcidae Barbatia virescens Intertidal 1 1 1 1 1 1 - -- Y c,d
140 Arcidae Scapharca cornea Intertidal 1 1 1 1 1 1 - -- Y d
141 Corbulidae Solidicorbula erythrodon Intertidal 1 1 -- -- Y X
142 Donacidae Donax faba Intertidal 1 1 1 1 - -- Y X
143 Isognomoidae Isognomon i sognomum Intertidal 1 1 1 1 1 - -- Y c, d
144 Mesodesmatidae Caecdlla turgida Intertidal 1 1 -- -- Y g
145 Mytidae Septifer virgatus Intertidal 1 1 1 1 1 1 - -- Y c, d
146 Mytilidae Modiolus sp. Intertidal 1 1 1 - -- Y d
147 Mytilidae Perna sp. Intertidal 1 1 - -- Y c, d
148 Ostreidae Saccostrea cucullata Intertidal 1 1 1 1 1 - -- Y c,d
149 Pinnidae Pinna muricata Subtidal 1 1 - -- Y d
150 Plicatulidae Plicatula plicata Intertidal 1 1 1 1 - -- Y d
151 Psammobiidae Asaphis dichotoma Intertidal 1 1 1 1 1 - -- Y d, g
152 Psammobiidae Soletellina diphos Intertidal 1 1 -- -- Y d, g
153 Pterridae Pinctada sp. Intertidal 1 1 1 1 1 - -- Y d
154 Semelidae Ervilia sp. Intertidal 1 -- -- Y d, g
155 Veneridae Anomalocardia squamosa Intertidal 1 1 1 1 1 1 - -- Y d, g
156 Veneridae Arcopagia inflata Intertidal 1 1 1 1 1 - -- Y d, g
157 Veneridae Atactodea striata Intertidal 1 1 1 -- - Y d, g
158 Veneridae Chama reflexa Intertidal 1 1 1:-- -- Y d
159 Veneridae Circe scripta Intertidal 1 1 1 1 1 - -- Y d,g
160 Veneridae Dosinia japonica Intertidal 1 1 1 1 1 1 - -- Y d, g
161 Veneridae Gafrarium pectinatum Intertidal 1 1 1 1 1 1 -- - Y d, x
162 Veneridae Marcia hiantina Intertidal 1 1 1 1 1 1 - -- Y d,g
163 Veneridae Marcia japonica Intertidal 1 1 1 -- -- Y d, x
164 Veneridae Marcia marmorata Intertidal 1 -- -- Y d, x
165 Veneridae Meretrix meretrix Intertidal 1 -- - Y d, g
166 Veneridae Placamen tiara Intertidal 1 -- -- Y d
167 Veneridae Tapes dorsatus Intertidal 1 -- -- Y d
168 Veneridae Tapes philippinarum Intertidal 1 1 1 1 1 1 - -- Y d, x
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169 Veneridae Tapes variegatus Intertidal 1 1 1 1 1 1 - -- Y d, x
Cephalopoda
170 Loliginidae Sepioteuthis lessoniana Subtidal 1 1 1 1 1 1 - -- Y y
171 Octopoda Octopus sp. Subtida 1 1 1 1 1 - -- Y d,y
172 Sepiidae Sepiida sp. Subtida; 1 1 - -- Y y
173 Sepiolidae Euprymna sp. Subtidal 1 1 1 - -- Y d,y
Gastropoda
174 Acmaeidae Patelloida pygmaea Intertidal 1 1 1 1 - -- Y c, d
175 Batillariidae Batillaria multiformis Intertidal 1 1 1 1 -- - Y d, g, x
176 Batillariidae Batillaria zonalis Intertidal 1 1 1 1 1 1 -- - Y d, g, x
177 Calyptraeidae Crepidula onyx Intertidal 1 -- -- Y d
178 Axioidea Lepidozona coreanica Intertidal 1 1 1 1 - -- Y d
179 Cypraeidae Cypraea caurica Subtidal 1 1: - -- Y d
180 Fissurellidae Diodora reevei Intertidal 1 1 -- -- Y d
181 Littorinidae Littoraria articulata Intertidal 1 1 1 1 1 1 -- - Y c, X
182 Lottoidae Nipponacmea concinna Intertidal 1 1 1 1 1 1 - -- Y c, d
183 Muricidae Cronia margariticola Subtidal 1 1 1 1 1 - -- Y d
184 Muricidae Morula musiva Intertidal 1 -- - Y c.,d
185 Muricidae Thais clavigera Intertidal 1 1 1 1 1 1 -- - Y c,d
186 Nassariidae Echinolittorina trochoides Intertidal 1 - -- Y C
187 Nassariidae Nassarius festivus Intertidal 1 1 1 1 1 1 - -- Y d, g, x
188 Nassariidae Nassarius nodiferus Intertidal 1 - -- Y d
189 Nassariidae Zeuxis sp. Subtidal 1 1 -- - Y b, z
190 Naticidae Polinices mammilla Intertidal 1 1 1 1 1 1 - -- Y A
191 Neritidae Clithon faba Intertidal 1 1 1 1 1 1 - -- Y d
192 Neritidae Clithon oualaniensis Intertidal 1 1 1 1 1 1 - -- Y d, g, x
193 Neritidae Nerita chamaeleon Intertidal 1 1 1 1 1 1 - -- Y d
194 Neritidae Nerita polita Intertidal 1 1 1 -- - Y d, x
195 Onchidiidae Onchidium hongkongensis Intertidal 1 1 1 1 1 1 - -- Y A
196 Onchidiidae Onchidium verruculatum Intertidal 1 - -- Y d
197 Patellidae Cellana grata Intertidal 1 - -- Y c, d
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198 Patellidae Sphonaria japonica Intertidal - -- Y c, d
199 Planaxidae Planaxis sul catus Intertidal 1 1 1 1 - -- Y c,d
200 Potamididae Cerithidea cingulata Intertidal 1 1 1 1 - -- Y d, g, x
201 Potamididae Cerithidea djadjariensis Intertidal 1 1 1 1 - -- Y d, g, x
202 Potamididae Cerithidea rhizophorarum Intertidal 1 1 -- - Y d, g, x
203 Potamididae Clypeomorus humilis Intertidal 1 1 1 1 - -- Y d
204 Potamididae Terebralia sulcata Intertidal 1 1 - -- Y d, x
205 Strombidae Strombus urceus Subtidal 1 1 1 - -- Y A
206 Trochidae Monodonta labio Intertidal 1 1 1 1 -- - Y c,d
207 Trochidae Tectus pyramis Subtidal 1 1 -- -- Y d
208 Turbinidae Lunella coronata Intertidal 1 1 1 1 - -- Y c,d g
Nudibranchia
209 Aplysiidae Bursatella leachii Subtidal 1 1 1 - -- Y d
210 Dendrodorididae Dendrodoris fumata Subtidal 1 1 1 1 -- -- Y B
211 Dendrodorididae Dendrodoris nigra Subtidal 1 1 1 1 - -- Y B
212 Dorididae Discodorissp. A Subtidal 1 - -- Y d
213 Dorididae Discodorissp. B Subtidal 1 1 1 1 - -- Y d
214 Pleurobranchaeidae Philine orientalis Subtidal -- -- Y d
Platyhelminthes
Turbellaria
215 To be confirmed Flatworm sp. A Subtida 1 - -- Unknown -
216 To be confirmed Flatworm sp. B Subtidal -- -- Unknown --
217 To be confirmed Flatworm sp. C Subtidal - -- Unknown --
218 Pseudocerotidae Pseudobi ceros hancockanus Subtidal 1 1 -- -- Y n
(1) The IUCN Species Survival Commission: 2008 IUR&H List of Threatened Species. <http://www.iudfist.org>
(2) References cited (see below table)
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a Lui TH, Lee SY, Sadovy YJ (2002) Macrobenthosa ¢iflal impoundment at the Mai Po Marshes NaturgeRe, Hong Kong. Hydrobiologia 468:193-211
b CityU Professional Services Limited (2002) Coteuty Study on Marine Benthic Communities in Horanl (Agreement No. CE 69/2000). Final Report suteaiito AFCD
c Williams GA (2003) Rocky Shores (Hong Kong Fi€dides 1). The University of Hong Kong & Wan Li Bo€Go Ltd, Hong Kong
d Morton B, Morton J (1983) The Sea Shore Ecoldgyiang Kong. Hong Kong University Press, Hong Kong
e Poon DYN, Chan BKK (2001) Shui Hau - Past ang&re(in Porcupine! 22). Department of Ecology &diversity, The University of Hong Kong
f Yam R, Cheung SM, Chan BKK (2002) Explorationgwd underground water channels in Hong Kong (ircBpine! 27). Department of Ecology & Biodiversifjhe University of Hong Kong
g Shin PKS, Cheung SG (2005) A Study of Soft Shtabitats in Hong Kong for Conservation and Educekarposes (ECF Project 23/99). Final Report
h Kwok WPW, Tang WS (2005) An Introduction to Commf®esarmine Crabs of Hong Kong. Hong Kong Bioditetssue 9
i Hong Kong Mangrove Fauna. AFCD Website <http:Awefcd.gov.hk/english/conservation/hkbiodiversipgsiesgroup/speciesgroup_mangrove.html#crabs>
Leung TY, Jones DS (2000) Barnacles (Cirripedisorahica) from Epibenthic Substrata in the Shalldifelire Waters of Hong Kong. In: The Marine Florald&auna of Hong Kong and Souther|
China V (ed Morton B): Proceedings of the Tentletnational Marine Biological Workshop: The Marinleia and Fauna of Hong Kong and Southern ChinagH&mg, 6-26 April 1998. Hong
j Kong University Press, Hong Kong
Blackmore G, Rainbow PS (2000) Epibenthic crab ¢Grtea: Brachyura) assemblages of the southeagéers of Hong Kong: the 1998 trawl programme Tine Marine Flora and Fauna of Hon
Kong and Southern China V (ed Morton B): Proceeslioigthe Tenth International Marine Biological Wshiop: The Marine Flora and Fauna of Hong Kong andf&rn China, Hong Kong, 6-26
k April 1998. Hong Kong University Press, Hong Kong
Chan BKK, Poon DYN (2001) Sacculina in Hong Kongspecial form of barnacle you may never have ndt{ge Porcupine! 23). Department of Ecology & Bieelisity, The University of Hong
I Kong
Markham JC (1982) Bopyrid isopods parasitic on gedacrustaceans in Hong Kong and Southern China. THe Marine Flora and Fauna of Hong Kong and [8ouatChina (eds Morton B &
Tseng CK): Proceedings of the First Internationariie Biological Workshop: The Marine Flora and iraof Hong Kong and Southern China, Hong Kong,18&hg Kong University Press,
m Hong Kong
n Hong Kong Corals & the Associated Marine Life.@B Website <http://www.afcd.gov.hk/english/consdiaa/con_mar/con_mar_cor/con_mar_cor_hkcaml/cosathl.html>
Lui KKY, Ng JSS, Leung KMY (2007) Spatio-temporalriations in the diversity and abundance of commaftydmportant Decapoda and Stomatopoda in sultebfpiong Kong waters. Estuarine
(o] Coastal and Shelf Science 72:635-647
p Ni IH, Kwok KW (1999) Marine fish fauna in Hongoikg waters. Zool. Stud. 38:130-152
q Fishbase Website <http://www.fishbase.org>
r Lee VLF, Lam SKS, Ng FKY, Chan TKT, Young MLC (@4) Field Guide to the Freshwater Fish of Hong Kohgriculture, Fisheries and Conservation Departimedong Kong
s Wilson KDP (2003) Artificial Reefs and Reef FistHong Kong. Agriculture, Fisheries and ConsenmtDepartment, Hong Kong
t Sadovy Y, Cornish AS (2000) Reef Fishes of Homgél Hong Kong University Press, Hong Kong
u Matern SA, Fleming KJ (1995) Invasion of a thitsian goby, Tridentiger bifasciatus, into CalifanCalifornian Fish and Game 81:71-76
v Man SH & Hodgkiss 1J (1981) Hong Kong Freshwétishes. The Urban Council, Hong Kong
Liao Y (1998) The echinoderm fauna of Hainan IsldndThe Marine biology of the South China Segéd Morton B): Proceedings of the Third InternatibConference on the Marine Biology o
w the South China Sea, Hong Kong, 28 October - 1 ke 1996. Hong Kong University Press, Hong Kong
X Leung KMY, Lui KKY, Wai TC, Cheung YT, Chan BKK{au C (2006) Study on the Soft Shore in Hoi Ha Warine Park (Agreement No. AFCD/SQ/2/05). Final Bpo AFCD
y Voss GL, Williamson GR (1971) Cephalopods of Héttng. Hong Kong: Hong Kong Government Press. 138pp
z Knudsen J (1997) Observations on the egg capauntéseproducation of fours species of Ovulidae@fdassarius (Zeuxis) siquijorensis (A.Adams, 1)8%Gastropoda: Prosobranchia) from Hon
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Kong. In: The Marine Flora and Fauna of Hong Kond &outhern China IV (ed Morton B): ProceedingthefEighth International Marine Biological Workshdipe marine flora and fauna of Hor
Kong and Southern China, Hong Kong, 2-20 April, 3990ng Kong University Press, Hong Kong

A Yang JKY (2007) A Brief Account and Revision oagkopods Found in Local Mangroves. Hong Kong Biediity Issue 14

Brodie GD, Willan RC, Collins JD (1997) Taxonomydamccurrence of Dendrodoris nigra and Dendrodairisata (Nudibranchia: Dendrodorididae) in the Indsst\Pacific Region. J Moll Stud

B 63:407-423

Yip KL, Lai CCP (2006) Halophila minor (Hydrochaieae), a new record with taxonomic notes of tHeptidla from the Hong Kong Special Administratived®on, China. Acta Phytotaxonomic
C Sinica 44:457-463

Shin PKS (1998) Biodiversity of subtidal benthidymhaetes in Hong Kong coastal waters. In: The Mahiology of the South China Sea |1l (ed Morton Bjoceedings of the Third International
D Conference on the Marine Biology of the South Cl8ea, Hong Kong, 28 October - 1 November 1996. HGmmgg University Press, Hong Kong

E Shin PKS, Thompson GB (1982) Spatial distributibthe infaunal benthos of Hong Kong. Mar Ecold@8er 10:37-47

(3) The mud shrimpJpogebia major, is evaluated as Endangered (EN) by the Chinai&p&ed List due to the rapid decline in their dapan abundance in China (current number droppei®4 of the total
global population). Such decline is mainly duspecies exploitation (i.e. commercial harvest) laabitat destruction in China.U. mgjor is abundant and common in sandy shore habitd#®onf Kong (see
Reference g), and it is not a commercially impdrsgpecies in Hong Kong. Thus it is highly unlikéhat populations df). major in Hong Kong would experience similar decline &até as in China. It was
also recorded on all six study sites in this add#i active search. As such, it is not consideed species of conservation importance in theegbdtscussed in this study.

HALCROW CHINA LTD CEDD
ANNEX B_ADDITIONAL ACTIVE SEARCH SURVEYS 21 NOVEMBER 2008

)



ANNEX C

Cl1l

ADDITIONAL QUANTITATIVE SURVEYS

INTRODUCTION

As part of the objective of providing information evaluate the overall ecological
value of the habitat of Lung Mei Beach in the cahtef other similar habitats within
Plover Cove and Tolo Harbour/Channel, additionabrguative surveys which
included intertidal transect, benthic core, crustacand fish surveys were conducted
to examine the diversity and abundance of intdrtaatal shallow subtidal fauna at
Lung Mei and the three selected reference sitesdar to provide detailed ecological
information of these sites.

Following the active search surveysnfiex B Lung Mei and three of the reference
sites (Ting Kok East, Yung Shue O North and Lai Chong) were subject to in depth
detailed quantitative intertidal surveys. The ¢hmeference sites showed higher
similarity with Lung Mei, on the basis of the nauwf the substratum (ie boulder and
cobbles dominating), habitat characteristics (iextane of soft and hard shore
habitats), surrounding environment (ie with frestewaoutput in the close vicinity)
and faunal composition. The three shortlistedss{iiing Kok East, Yung Shue O
North and Lai Chi Chong) were therefore chosendetailed quantitative surveys.
The eliminated sites (ie Wu Chau and Shuen Wang wet selected mainly due to the
relatively lower amount of cobbles and boulders.

Additional quantitative surveys were conducted and Mei and the three shortlisted
reference sites during daytime low tide (tidal lewel mCD). The design of the
additional quantitative surveys followed internatitly adopted survey techniqués
@3 @ ®Gand aimed to provide detailed ecological informatif these sites. The
additional quantitative intertidal surveys are muubre extensive than those normally
required in the baseline survey of an ecologicqladot assessment. In particular, the
intertidal fish survey is beyond the scope and iregquents of a typical ecological
impact assessment conducted as part of an EIA studgsults of the additional
quantitative surveys have been used to evaluatevbeall ecological value of the
habitat of Lung Mei Beach. The surveys included:

e Intertidal transect survey (including quadrat aremisquantitative crustacean
survey);

 Intertidal benthic core survey; and

* Intertidal fish survey.

(2) Baker, J.M. and Wolff, W.J. (1987) Biological r8eys of Estuaries and Coasts. Cambridge
University Press, UK.

(2) Fong, C W. (1998) Some aspects of ecologyeafjgmszostera japonican Hong Kong. MPhil.
Thesis, Department of Ecology and Biodiversity, msity of Hong Kong.

) Tai K.K. (2005) Ecological status and consgion value of soft shore habitats in Hong Kong.
MPhil. Thesis, Department of Biology and Chemistryty@iniversity of Hong Kong.

(4) Shin P.K.S. and Cheung S.G. (2005) A StudySoft Shore Habitats in Hong Kong for
Conservation and Education Purposes. City Univeddityong Kong. ECF Project 23/99.

(5) Davies J (2001) Marine Monitoring Handbook. K Marine SACs Project
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This survey was undertaken by a team of specialibts have relevant experience in
the marine ecology of Hong Kong, particularly wahfocus on intertidal ecology.
Details of their qualifications and responsibiligre presented iPAnnex B2
References used for faunal identification are dismiled inAnnex B2

METHODOLOGY
Intertidal Transect Survey

At each site, three 30 m horizontal transects [siral the shoreline were haphazardly
deployed at each of the three shore heights (0.B,AGnCD and 1.5 mCD, in which

most of the intertidal fauna inhabit) within thddrtidal and shallow subtidal zones.
The detailed site maps prepared during the referasite selection were used for
planning the location of the quantitative surveaysd local tide tables (predicted tides
of Tai Po KauJ” and cross-staff were used to assess the shoret$eigthe sites and

transects were placed accordingly. Five 25 xn25 cm quadrats were placed
randomly along each transect to assess the abumdatcdiversity of marine fauna
(Zn = 3 shore heights x 3 transects x 5 quadrats)= 4bhe location of the transects
at each site is shown kigures C1 to C4.

For each quadrat, a photo record was first obtaindthe abundance of sessile fauna
(e.g. barnacles and rock oysters; expressed asntage cover of the quadrat) was
estimated using a double-strung, 25 %185 cm quadrat. Surface sediment (volume
= 25 cmx 25 cmx 5 cm = 3125 cff) was wet-sieveih situ (mesh size of 2 mm) to
obtain all mobile organisms living on or in the fage sediment within each quadrat
(‘epifauna’; including underside of the boulderebbles). Epifauna were identified
to species level where possible and their abundeswarded to calculate epifaunal
abundance per quadrat.

All crustacean species observed and their relaitendance along the transects were
also recorded during the surveys (semi-quantitaiugtacean survey).

The intertidal surveys were conducted once in tiyesdason (22 to 26 March 2008)
and once in the wet season (2 to 5 June 2008).

Benthic Core Survey

Benthic core sediments were collected from threeesheights (0.5 mCD, 1 mCD and
1.5 mCD) within each site, using a plastic core glam(10 cm diametex 20 cm
depth). A total of seven core samples were takewlomly along the transects at
each shore height; two of these samples were agthligr particle size distribution
(PSD;Zn = 3 shore heights 2 core samples = 6), whereas the remaining fivgszs
were used to examine the diversity and abundancgefadina (organisms > 0.5 mm
living in the sedimentsZn = 3 shore heights 5 core samples = 15). Core sediments
for infaunal investigation were wet-sievéad situ (mesh size of 0.5 mm), and all
materials retained on the sieve following gentfesing with seawater (to remove all
fine materials) were carefully placed into pre-lédeb thick triple-bagged ziplock
plastic bags. A 4 % solution of seawater-buffef@analin containing rose bengal

1) Hong Kong Observatory. Marine Meteorologi€&lrvices: Tidal Information (Predicted Tide).
http://www.hko.gov.hk/tide/eTPKtide.htm
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was then added to the bag to ensure tissue préservaSamples were sealed in
plastic containers for transport to the taxonomyotatory for sorting and
identification. The benthic core surveys were cateld once in the dry season (22
to 26 March 2008) and once in the wet season 2Jtme 2008).

Intertidal Fish Survey

The intertidal fish surveys involved field obsergat photographic survey and drop-
trapping during low tide (tidal level < 1.5 mCD) &xamine the diversity and
abundance of fish species in the sites. Whildd f@bservation and photographic
surveys provided qualitative information, drop-fraqm allows quantitative data to be
collected® and is particularly useful when the target fiskaps are highly mobile.
Drop-traps are essentially bottomless boxes tlatiarpped onto the sediment surface
to enclose a known area, and are suitable foriteeesampling of small fishes and/
or highly mobile marine organisms such as shrimg emabs in shallow water. The
trap (1 m) is deployed by two persons, each holding the atapve the water surface
when the water depth is ~ 0.2 - 0.5 m. It is tdespped onto the sediment surface to
capture intertidal fish. All captured intertidash were then recorded. At least 10
drop-net samples were collected at each site, antples were collected within
similar shore height among sites. All enclosed twagdl intertidal fish were
identified to species level whenever possible a&tdrned to their natural habitats after
identification works as far as possible.

Laboratory Analysis
Taxonomic ldentification of Infauna

Taxonomic identification and enumeration of infawwdlected from the quantitative
surveys was performed using stereo-dissecting stome. Specimens were
generally identified to species level where possilor the lowest practicable taxon),
and abundance of each species/taxa recorded. €lieutous sampling procedure
employed can minimise fragmentation of organisnShould breakage of soft-bodied
organisms occur, only the anterior portions of fin@gts were counted.

Particle Size Distribution (PSD)

The objective of the Particle Size Distribution (J%nalysis is to examine the type of
soft shore habitats to which the Lung Mei Beaclobgt. Sediment particle size of
benthic core samples was determined using the ie@g method with a series of
standard sieves (mesh size of 0.063, 0.125, 0.25,100 and 2.0 mm). For the
determination of PSD, seven particle size classee wsed (<0.063, 0.063, 0.125,
0.25, 0.5, 1.0 and 2.0 mm). Calculation and dpBon of mean particle sizep(
value) was performed accordingTable C1?.

(1) Davies J (2001) Marine Monitoring HandbookJK Marine SACs Project

(2) Folk RL, Ward WC (1957) Brazos river bar : a stofisignificante of grain size parametefs.
Sediment Petra7 : 3-26
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Statistical formulae used in the calculatis of particle size parameters, the size
scale and its description adopted from Folk & Waftb57). g is particle diameter,
in phi units, at the cumulative percentile value &f

Particle size Sediment type Descriptive term
@=-log( size in mm

-1--2 2-4 Gravel Very fine
0--1 1-2 Sand Very coarse
1-0 0.500-1 Coarse
2-1 0.250 — 0.050 Medium
3-2 0.125 - 0.250 Fine
4-3 0.063 -0.125 Very fine
5-4 0.031-0.063 Silt Very coarse
6-5 0.016 — 0.031 Coarse

>6 <0.016 Medium

Mean Particle Diameter

MZ:¢16+¢;0+%4

Statistical Analysis for Quantitative Surv®ata

Mobile epifaunal and infauna assemblage structatedung Mei and the three
shortlisted reference sites were evaluated in tesfrebundance, number of species
(S), Shannon-Weiner diversity (HY and Pielou’s Evenness (3) Both parametric,
univariate analyses and multivariate analyses wseel to evaluate patterns of spatial
and seasonal variation in faunal assemblage stascat the four sites.  Firstly, two-
way analysis of variance (ANOVA) tests were perfedrto determine whether the
above biological indices varied between seasonke\@ls, dry vs wet; fixed and
orthogonal) and site (4 levels, Lung Mei and thedrshortlisted reference sites; fixed
and orthogonal), separately for mobile epifaunaiafalina.

Secondly, similarities in faunal assemblage stmgcat the four sites were visualised
by non-metric multidimensional scaling (nMDS) usBigay-Curtis similarity matrices
converted from normalised, square-root transforpetentage cover and abundance
data of epifauna and infauna (PRIMER (%) Differences in faunal assemblage
patterns were compared between seasons and sitasfway crossed, permutation-
based analysis of similarity (ANOSIM), and were lexed using the similarity
percentage routine (SIMPER) to identify the spétagsn which contributed most to
season/site separations.

Patterns of spatial and seasonal variation in sedlitharacteristics were examined by
parametric, univariate analyses. Separate twoAM®VA tests were performed to

(2) Shannon, Weaver (1963) The Mathematical ThadnCommunication University of lIllinois
Press, Urbana. 125 pp.

@) Pielou EC (1969) An Introduction to Mathemati&alology. Wiley-Interscience, New York. 286

pp.
(€)) Clarke, Gorley (2006) PRIMER v6.1.5: User Manuat6rial. Plymouth Marine Laboratory,
Plymouth.
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determine whether the mean patrticle diameter @iffegignificantly between seasons
and site, using the same ANOVA model for testingdgical indices.

Prior to analysis using ANOVA tests, all raw datare tested for homogeneity of
variance using Levene’s test. Should the data dieterogeneity of variance which
could not be stabilised by transformation, ANOVAsagerformed on untransformed
data but results were interpreted with a more awasge significant level oot = 0.01
to reduce the possibility of committing a Type lcef™.  For factors with significant
differences detected, Tukey's tests were used fottiple comparisons. All
ANOVA tests were performed using SPSS for Windowisl( SPSS Inc.).

RESULTS ANDDISCUSSION
Particle Size Distribution

The mean particle diameter (in phi) of sedimerdlb$ites were generally regarded as
coarse sand (i.e. 0.5 — 1 mRigures C5 & C§, which suggests that the habitat of
Lung Mei Beach should be regarded as an open daeabh as defined by Wentworth
(1922)®@, Folk and Ward (1957 and Morton and Morton (198%). Mean particle
diameter appeared to decrease from high to loweshdsoth seasorr{gure C5H, and
significant difference in mean particle diameteoagsites was not detectethble
C2). Mean particle diameter was significantly largethe wet season than in dry
seasonTable C3. Sediment characteristics on soft shores afgyhdynamic in
nature, and it has been reported that over 20ctéoitl abiotic factors are important in
controlling sediment erodibility and hence partisize®. It is therefore considered
that the temporal heterogeneity in particle siztrifiution observed on these sites
may be the result of complex interactions amongdtspatially- and temporally-
variable factors, and the specific factors contiitguto the observed temporal pattern
remain unclear and would warrant further invesiarat

(1) Underwood AJ (1997) Experiments in ecology: thegical design and interpretation using
analysis of variance. Cambridge University Press, Zaige

(2) Wentworth CK (1922) A scale of grade and ctasss for clastic sediments.J Geology30:
377-392.

3) Folk RL, Ward WC (1957) Brazos river bar : a stofisignificante of grain size parametefs.
Sediment Petrd7 : 3-26
(4) Morton B, Morton J (1983) The Seashore Ecoloigfong Kong, Hong Kong University Press

(5) Tolhurst TJ, Defew EC, Perkins RG, Sharples#&efson DM (2006) The effects of tidally
driven temporal variation on measuring intertidathesive sediment erosion threshold. Aquatic
Ecology 40:521-53
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Figure C5 Mean particle size (phi + SD) of sedimeggmples at 0.5 — 1.5m above C.D. at each
Site in dry and wet seasons.
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Table C2 Comparison of mean particle diameter amo8ges in both seasons (dry vs. wet)

using two-way ANOVA. Data were homogeneougvene's test: p>0.05and not

transformed. Significant differences are given bold type.
Source df MS F p
Season 1 0.082 5.160 0.029
Site 3 0.029 1.851 0.153
Season x Site 3 0.003 0.201 0.895
Error 40 0.016
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Figure C6

Cumulative percentage curves of the peldisize distribution of sediment samples at

0.5-1.5m above C.D. in dry and wet seasons ah &ite.
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Intertidal Transect Survey
Species Composition of Epifauna

A total of 96 marine epifaunal species were readridethe intertidal transect surveys
(results obtained from 360 quadrais, = 3 shore heights x 3 transects x 5 quadrats x
4 sites x 2 seasonshdble C3. In both seasons, the most dominant taxononauamr
was the Mollusca, followed by Annelida and Crusta@@bles C4 & Ch LCC had

the highest number of species from these threepgrand also had the highest total
number of species among all sites. The lowest ttaber of species recorded was
at LM during both dry and wet seasons. The moshdant species recorded at the
four sites were the gastropo@erithideaspp. andBatillaria spp., which is similar to
the result presented in the EIA Report.

Among the major phyla, mean abundance of epifauaa higher in Mollusca,
Annelida and Crustacea than in other phygre C?%. In both seasons, LCC had
the highest mean abundance of annelids, YSON hadhitihest mean abundance of
crustaceans and TKE had the highest mean abundanualuscs.

(1) Wai TC, Ng JSS, Leung KMY, Williams GA, Dudgebn(2008) The source and fate of organic
matter and the significance of detrital pathwaya tnopical coastal ecosystem. Limnology and

HaLcra@Geanography 53(4): 1479-1492 CEDD
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Table C5 A Full List of Species of Epifauna Recolérom Quantitative Transect Survey at Lung Mei afithree Reference Sites. “1” indicates occurrence of
the species. LM: Lung Mei (90 quadrats), TKE: Tingok East (90 quadrats), YSON: Yung Shue O Nortl® (Quadrats), LCC: Lai Chi Chong (90
guadrats). Refer to Table B6 for Categories of Genvation Status (“--” denotes species with no cengtion status known to-date). “Y” represents
presence of existing record of that species in Hdfgng/ China. For footnotes see Table B7.

. Conservation |
. | Phylum/ Class/ Family | Genus/Species | TK | LCC | YSON | Importance®  Remarks | Recorded in HK/China? | Reference®
Annelida
Polychaeta
1 Amphinomidae Amphinome rostrata 0 0 1 0 -- -- Y D
2 Amphinomidae Chloeia fusca 0 1 1 0 -- -- Y E
3 Amphinomidae Chloeia parva 0 0 1 0 -- -- Y b
4 Capitellidae Capitella capitata 0 1 0 0 -- -- Y b
5 Capitellidae Dasybranchus caducus 1 1 1 1 -- --
6 Capitellidae Mediomastus californiensis 1 1 1 0 -- -- Y b
7 Capitellidae Notomastus latericens 1 1 1 1 -- -- Y b
8 Cirratulidae Cirratulus sp. 0 0 1 1 -- -- Y b
9 Eunicidae Marphysa depressa 1 1 1 0 -- -- Y b
10 Eunicidae Marphysa sanguinea 0 1 0 0 -- -- Y b
11 Glyceridae Glycera chirori 0 0 1 0 -- -- Y b
12 Glyceridae Glycera onomichiensis 0 1 1 1 -- -- Y b
13 Goniadidae Goniadasp. 0 1 0 0 -- -- Y b
14 Hesionidae Micropodarke dubia 0 0 1 0 -- -- Y b
15 Lumbrineridae Lumbrinerissp. 0 0 0 1 -- -- Y b
16 Nephtyidae Nephtys oligobranchia 0 1 1 1 -- -- Y b
17 Nereidae Ceratonereis erythraeensis 1 1 1 1 -- -- Y b
18 Nereidae Nereissp. 0 0 0 1 -- -- Y b
19 Opheliidae Armandia intermedia 0 1 1 0 -- -- Y b
20 Orbiniidae Naineris laevigata 0 1 0 0 -- -- Y b
21 Orbiniidae Scoloplossp. 0 1 1 0 -- -- Y b
22 Paraonidae Paraonissp. 0 1 1 0 -- -- Y b
23 Poecilochaetidae Poecilochaetus serpens 0 1 0 0 -- -- Y b
24 Polynoidae Lepidonotus squamatus 0 1 0 0 -- -- Y b
25 Spionidae Aonides oxycephala 0 0 1 0 -- -- Y g
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Conservation

.| Phylum/ Class/ Family | Genus/Species mportance ™ | Remarks | Recorded in HK/China? | Reference®

26 Spionidae Paraprionospio pinnata 0 0 0 0 -- -- Y E
27 Spionidae Prionospiosp. 0 1 0 0 -- -- Y b
28 Spionidae Scolelepis squamata 0 1 1 0 -- -- Y b
29 Syllidae Ancistrosyllis breviceps 0 1 0 0 -- -- Y D
30 Syllidae Pionosyllis malmgreni 0 0 1 0 -- --
31 Terebellidae Lanicesp. 0 0 1 0 -- -- Y d
32 Terebellidae Loimia medusa 0 0 1 0 -- -- Y b
Cnidaria
Anthozoa
33 Haliplanellidae Haliplanella lineata 1 0 1 1 -- -- Y c
Crustacea
Decapoda
34 Parthenopidae Parthenopesp. 0 0 1 1 - - Y b
35 Alpheidae Alpheussp.A 0 1 1 1 -- -- Y b
36 Alpheidae Alpheussp.B 1 1 1 1 -- -- Y b
37 Diogenidae/ Paguridae Hermit crabs 1 1 1 1 -- -- Y d, x
38 Goneplacidae Hexapus granuliferus 0 0 0 1 -- -- Y b
39 Grapsidae Gaetice depressus 1 1 1 1 -- -- Y g
40 Grapsidae Metopograpsus frontalis 0 1 1 1 -- -- Y d
41 Ocypodidae Scopimera globosa 1 1 1 1 -- -- Y d
Listed as “Endangered”
under the China Species Red
List due to rapid population
decline as a result of over-
42 Upogebiidae Upogebia major 0 0 1 0 - exploitation® Y d, g
43 Portunidae Portunus pelagicus 1 0 0 1 -- -- Y g
44 Portunidae Thalamita crenata 0 1 1 0 -- -- Y g
45 Sesarmidae Nanosesarmap. 0 0 1 0 -- -- Y d
46 Unknown Unidentified crab sp. A 0 0 0 1 Unknown -- Unknown -
47 Unknown Unidentified crab sp. B 0 0 1 0 Unknown - Unknown -
Echinodermata
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Conservation

.| Phylum/ Class/ Family | Genus/Species mportance ™ | Remarks | Recorded in HK/China? | Reference®

Asteroidea
48 Archasteridae Archaster typicus 1 1 0 1 -- -- Y d, g
49 Schizasteridae Schizaster lacunosus 0 1 0 -- -- Y d
50 Temnopleuridae Unidentified juvenile sea urchin 0 c 1 0 Unknown -- -- --
51 Holothuriidae Holothuria leucospilota 0 0 0 1 -- -- Y d

Echiura
52 Echiuridae Listriolobus brevirostris 0 0 0 1 -- -- Y
53 Echiuridae Ochetostoma erythrogrammon 1 1 1 1 -- -- Y
Mollusca

Bivalvia
54 Arcidae Scapharca cornea 1 1 1 1 -- -- Y d
55 Cardiidae Fulvia sp. 1 1 0 1 -- -- Y d, x
56 Corbulidae Solidicorbula erythrodon 0 0 0 1 -- -- Y X
57 Donacidae Donaxsp. 1 1 1 1 -- -- Y X
58 Mesodesmatidae Caecella turgida 0 1 1 0 -- -- Y g
59 Mytilidae Pernasp. 0 0 1 0 -- -- Y c, d
60 Psammobiidae Asaphis dichotoma 1 1 1 1 -- -- Y d,g
61 Tellinidae Arcopagia inflata 1 0 0 0 -- -- Y d,g
62 Veneridae Anomalocardia squamosa 1 1 1 1 -- -- Y d, g
63 Veneridae Circe scripta 0 0 1 1 -- -- Y d, g
64 Veneridae Dosinia japonica 0 1 1 1 -- -- Y d,g
65 Veneridae Gafrarium pectinatum 1 1 1 1 -- -- Y d, x
66 Veneridae Marcia hiantina 0 0 0 1 -- -- Y d,g
67 Veneridae Marcia japonica 0 0 1 0 -- -- Y d, x
68 Veneridae Placamen tiara 0 1 0 1 -- -- Y d
69 Veneridae Tapes philippinarum 1 1 1 1 -- -- Y d, x
70 Veneridae Tapes variegatus 1 1 1 1 -- -- Y d, x

Gastropoda
71 Acmaeidae Patelloida pygmaea 1 0 1 0 -- -- Y c, d
72 Batillariidae Batillaria multiformis 1 0 -- - Y d, g, x
73 Batillariidae Batillaria zonalis 1 1 1 1 -- -- Y d, g, x
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Conservation

.| Phylum/ Class/ Family | Genus/Species mportance ™ | Remarks | Recorded in HK/China? | Reference®

74 Cerithiidae Clypeomorus humilis 1 1 1 1 -- -- Y d
75 Cypraeidae Cypraea caurica 0 0 1 0 -- -- Y d
76 Littorinidae Littoraria articulata 1 1 1 1 -- - Y c, X
77 Muricidae Cronia margariticola 0 1 1 1 -- -- Y d
78 Nassariidae Nassarius festivus 1 1 1 1 -- -- Y d, g, x
79 Naticidae Polinices tumidus 1 1 1 1 -- -- Y d
80 Neritidae Clithon oualaniensis 1 1 1 1 -- - Y d, g, x
81 Neritidae Nerita chamaeleon 1 1 1 1 -- -- Y d
82 Neritidae Nerita polita 1 1 1 1 -- -- Y d, x
83 Onchidiidae Onchidiumsp. 0 1 1 0 -- -- Y d
84 Patellidae Unidentified juvenile limpet 1 0 0 0 -- - - --
85 Planaxidae Planaxis sulcatus 1 1 1 1 -- - Y c,d
86 Potamididae Cerithidea cingulata 1 1 1 1 -- - Y d, g, x
87 Potamididae Cerithidea djadjariensis 1 1 1 1 -- -- Y d, g, x
88 Potamididae Cerithidea rhizophorarum 1 0 0 0 -- -- Y d, g, x
89 Strombidae Strombussp. 0 0 1 0 -- -- Y d
90 Trochoidae Monodonta labio 1 1 1 1 -- - Y c,d
91 Turbinidae Lunella coronata 1 1 1 1 -- -- Y c,dg
Polyplacophora
92 Chitonidae Unidentified juvenile chiton 0 1 0 0 Uhakvn -- -- -
Nemertinea
Anopla
93 Cerebratulidae Cerebratulinasp. 1 0 1 0 -- -- Y b
Plathyhelminthes
Turbellaria
94 Leptoplanidae Leptoplanasp. 0 0 1 0 -- --
Sipuncula
Phascoloplosomatidea
95 Phascoloplosomatidae Phascolosomap. 1 1 1 0 -- -- Y b
Sipunculidea
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No. Phylum/ Class/ Family Genus/Species _ _ _ _

96 Sipunculidae Sipunculus nudus 1 1 0 | 1 - Lo
(1) The IUCN Species Survival Commission: 2008 NURed List of Threatened Species. <http://www.iectist.org>

(2) References cited (see Table B7)
(3) The mud shrimgJpogebia majoris evaluated as Endangered (EN) by the Chinai&p&ed List due to the rapid decline in their gapon abundance in China (current number droppel®4 of the

total global population). Such decline is mainliedo species exploitation (i.e. commercial hajvast habitat destruction in Chinal. majoris abundant and common in sandy shore habitdt®©nf
Kong (see Reference g in Table B7), and it is nmiramercially important species in Hong Kong. Thus highly unlikely that populations &f. majorin Hong Kong would experience similar decline
It was also recorded osiabtudy sites in this additional active searcls such, it is not considered as a species of ceaten importance in the context discussed in shusly.

and fate as in China.

CEDD
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Table C6 Total Number of Epifaunal Species in Difent Phyla recorded during Intertidal
Transect Survey in Dry Season. LM: Lung Mei (90 qurats), TKE: Ting Kok East
(90 quadrats), YSON: Yung Shue O North (90 quadjatsCC: Lai Chi Chong (90

quadrats)

Phylum/ Subphylum LM = YSON LCC
Annelida 3 11 4 12
Cnidaria 1 0 1 1
Crustacea 4 7 9 10
Echinodermata 1 1 2 2
Echiura 1 0 1 0
Mollusca 20 23 21 23
Nemertinea 0 0 0 1
Platyhelminthes 0 0 0 0
Sipuncula 1 1 0 1
TOTAL 31 43 38 50

Table C7 Total Number of Epifaunal Species in Difnt Phyla recorded during Intertidal
Transect Survey in Wet Season. LM: Lung Mei (90 glrats), TKE: Ting Kok East
(90 quadrats), YSON: Yung Shue O North (90 quadpatsCC: Lai Chi Chong (90

quadrats)

Phylum/ Subphylum LM TKE YSON LCC
Annelida 3 14 7 12
Cnidaria 1 0 0 0
Crustacea 4 4 6 6
Echinodermata 1 1 1 0
Echiura 1 1 2 1
Mollusca 23 21 23 25
Nemertinea 1 0 0 1
Platyhelminthes 0 0 0 1
Sipuncula 1 1 1 0
TOTAL 35 42 40 46
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Figure C7 Mean abundance (number per quadrat) ofifgguna in different phyla at different
sites in dry (upper) and wet (lower) seasons.
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Species Composition of Infauna

A total of 86 marine infaunal species were recordedhe benthic core sampling
(results obtained from 120 quadrais) = 3 shore heights x 5 cores x 4 sites x 2
seasonsTable C§. In both seasons, the most dominant taxononvam@mas the
Mollusca, followed by Annelida and Crustac8alfles C7 & C8 YSON had the
highest number of species of molluscs while LCC tehighest number of species
of annelids. For crustaceans, the number of spetés the highest in LCC in the
dry season and YSON in the wet season.

The total number of species recorded was the highte6SON and the lowest at TKE
during the dry seasoméble C7; while during the wet season, it was the higlagst
YSON and LCC, and the lowest at TKEaple C§. The most abundant species
recorded at the four sites were the gastropodsthideaspp. andBatillaria spp.,
which was similar to the result presented in th& Eeport.

Among the major phyla, mean abundance of infaunaewegher in Mollusca,
Annelida and Crustacea than in other phymgre C8. In both seasons, LCC had
the highest mean abundance of annelids and TKHEhleasighest mean abundance of
molluscs. For crustaceans, mean abundance wakighest at LCC in the dry
season and at YSON in the wet season.
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Table C8 A Full List of Species of Infauna Recordé@m Benthic Core Survey at Lung Mei and Three Reénce Sites. “1” indicates occurrence of the spci
LM: Lung Mei (30 cores), TKE: Ting Kok East (30 ces), YSON: Yung Shue O North (30 cores), LCC: L&iChong (30 cores). Refer to Table B7
for Categories of Conservation Status (“--” denotepecies with no conservation status known to-dat¥) represents presence of existing record of

that species in Hong Kong/ China. For footnoteses€able B7

| Conservation
. | Phylum/Class/Family ON | LCC | Importance @ | Recorded in HK/China? | Reference®
Annelida
Polychaeta
1 Amphinomidae Chloeia parva 0 0 0 1 - Y b
2 Capitellidae Dasybranchus caducus 1 1 1 1 -
3 Capitellidae Notomastus latericens 1 1 1 0 - Y b
4 Chrysopetalidae Bhawania cryptocephala 0 0 1 0 - Y b
5 Cirratulidae Cirriformia tentaculata 0 0 0 1 - Y b
6 Cirratulidae Cirratulus sp. 0 0 0 1 - Y b
7 Dorvilleidae Dorvillea sp. 1 0 0 0 - Y E
8 Eunicidae Marphysa depressa 0 1 1 0 - Y b
9 Glyceridae Glycera onomichiensis 0 0 1 1 - Y b
10 Goniadidae Glycinde gurjanovae 0 0 0 1 - Y b
11 Goniadidae Goniadasp. 0 0 1 1 - Y b
12 Hesionedae Micropodarke dubia 0 0 0 1 - Y b
13 Lacydoniidae Paralacydonia paradoxa 0 0 1 1 - Y b
14 Lumbrineridae Lumbrineris heteropoda 0 0 0 1 - Y b
15 Nephtyidae Nephtys oligobranchia 0 0 1 1 - Y b
16 Nereidae Ceratonereis erythraeensis 1 1 1 1 - Y b
17 Nereidae Nereissp. 1 1 1 1 - Y b
18 Opheliidae Armandia intermedia 1 0 1 1 - Y b
19 Opheliidae Travisia japonica 0 1 0 0 -
20 Orbiniidae Scoloplossp. 0 1 1 1 - Y b
21 Paraonidae Paraonissp. 0 0 0 1 - Y b
22 Phyllodocidae Phyllodocesp. 0 0 0 1 - Y b
23 Pilargiidae Sigambra hanaokai 0 1 0 1 - Y b
24 Poecilochaetidae Poecilochaetus serpens 0 0 1 0 - Y b
25 Serpulidae Hydroides elegans 0 0 0 1 -- Y d
HALCROW CHINA LTD CEDD
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. Conservation

Phylum/Class/Family | Species . LCC | Importance ©
26 Spionidae Scolecolepides aciculatus 0 0 0 1 - --
27 Syllidae Eusyllissp. 1 1 0 0 - -- Y b
Crustacea
Decapoda
28 Alpheidae Alpheussp. 0 0 1 0 - -- Y b
29 Callianassidae Callianassasp. 0 0 1 0 - -- Y d
30 Corophiidae Corophium sinensis 1 1 1 1 - -- Y b
31 Diogenidae Diogenessp. 1 1 1 1 - -- Y d
32 Grapsidae Sesarmap. 0 0 1 1 - -- Y d
33 Ocypodidae Ilyoplax ningpoensis 1 0 0 0 - -- Y d
34 Ocypodidae Macrophthalmusp. 0 0 0 1 - -- Y b
35 Ocypodidae Scopimera globosa 0 0 1 1 - -- Y d
36 Ocypodidae Tmethypocoelis ceratophora 0 0 0 1 - -- Y g
37 Portunidae Portunus hastatoides 1 0 0 1 - -- Y k
Listed as “Endangered”
under the China Species
Red List due to rapid
population decline as a
result of over-exploitation
38 Upogebiidae Upogebia major 0 1 0 0 - ® Y d, g
Brachiopoda
39 Lingulidae Lingula lingua 0 0 0 1 - -- Y d
Chordata
Cephalochordata
Listed as “Endangered”
under the China Species
Red List due to rapid
population decline as a
result of habitat destruction
40 Branchiostomatidae Branchiostoma belcheri 1 0 0 0 - @ Y b,d, g
Echinodermata
Asteroida
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Species

. Conservation

. | Phylum/Class/Family LCC | Importance @
41 Luidiidae Luidia maculosa 0 0 1 0 - Y d
Echinoida
42 Loveniidae Lovenia subcarinata 0 0 0 1 - Y E
43 Temnopleuridae Temnopleurus toreumaticus 0 0 0 1 - Y d
Echiura
Echiurida
44 Echiuridae Listriolobus brevirostris 0 1 1 0 - Y b
Mollusca
Bivalvia
45 Arcidae Scapharca cornea 0 0 1 1 - Y d
46 Arcidae Arca avellana 0 0 1 0 - Y d
47 Arcidae Barbatia virescens 0 0 1 0 - Y c,d
48 Corbulidae Potamocorbula laevis 0 0 0 1 - Y
49 Corbulidae Solidicorbula erythrodon 0 0 1 0 - Y X
50 Lucinidae Lucinomasp. 0 0 1 0 -
51 Lucinidae Pillucina pisidium 0 1 0 0 -
52 Mactridae Meropesta nicobarica 1 0 0 0 - Y d
53 Mesodesmatidae Atactodea striata 0 0 1 0 - Y d,g
54 Mytilidae Musculus senhousia 0 0 1 1 -
55 Psammobiidae Asaphis dichotoma 1 1 1 1 - Y d, g
56 Tellinidae Arcopagia diaphana 0 0 0 1 - Y d
57 Tellinidae Tellinasp. 1 0 0 0 - Y d
58 Veneridae Anomalocardia squamosa 1 0 1 1 - Y d,g
59 Veneridae Callista erycina 0 1 0 0 -
60 Veneridae Circe scripta 0 0 1 1 - Y d, g
61 Veneridae Dosinia japonica 0 0 1 0 - Y d,g
62 Veneridae Gafrarium pectinatum 1 1 1 1 - Y d, x
63 Veneridae Marcia sp. 0 0 1 0 -- Y d, x
64 Veneridae Tapes philippinarum 0 0 1 0 - Y d, x
65 Veneridae Tapes variegatus 1 0 0 0 - Y d, x
Gastropoda
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. Conservation

Phylum/Class/Family | Species . LCC | Importance ©

66 Bullidae Bulla ampulla 0 0 0 1 - -- Y d
67 Cerithiidae Clypeomorus humilis 1 1 1 1 - -- Y d
68 Mitridae Mitra chinensis 1 1 1 1 - -- Y g
69 Muricidae Thais clavigera 0 0 0 1 - -- Y c, d
70 Nassariidae Nassarius festivus 1 1 1 0 - -- Y d, g, x
71 Nassariidae Nassarius hepaticus 0 0 0 1 - --
72 Nassariidae Nassarius papillosus 1 0 1 0 - --
73 Naticidae Polinicessp. 0 0 1 1 - -- Y d
74 Neritidae Clithon oualaniensis 1 1 1 1 - -- Y d, g, x
75 Neritidae Nerita albicilla 0 0 1 1 - -- Y c,d
76 Potamididae Batillaria multiformis 0 1 0 0 -- - Y d, g, x
77 Potamididae Batillaria zonalis 1 1 1 1 -- - Y d, g, x
78 Potamididae Cerithidea cingulata 1 1 1 1 -- - Y d, g, x
79 Potamididae Cerithidea djadjariensis 0 0 1 0 - -- Y d, g, x
80 Rissoidae Rissoinasp. 0 0 0 1 - --
81 Strombidae Strombus urceus 0 0 0 1 - -- Y A
82 Trochidae Monodonta labio 1 0 0 1 -- - Y c,d
83 Turbinidae Lunella coronata 1 0 1 1 - -- Y c,dg
Nemertinea
Anopla
84 Cerebratulidae Cerebratulinasp. 1 1 1 1 - -- Y b
Sipuncula
Phascoloplosomatidea
85 Phascoloplosomatidae i Phascolosomap. 1 0 1 1 - -- Y g
Sipunculidea
86 Sipunculidae Sipunculus nudus 0 0 1 1 - --

(1) The IUCN Species Survival Commission: 2008 NURed List of Threatened Species. <http://www.iectist.org>

(2) References cited (see Table B7)

(3) The mud shrimpJpogebia majoris evaluated as Endangered (EN) by the Chinai€&p&ed List due to the rapid decline in their gafpon abundance in China (current number dropped4 of the
total global population). Such decline is mainliedo species exploitation (i.e. commercial hajvast habitat destruction in Chinal. majoris abundant and common in sandy shore habitdt#®of
Kong (see Reference g in Table B7), and it is nmiramercially important species in Hong Kong. Thius highly unlikely that populations &f. majorin Hong Kong would experience similar decline
and fate as in China. It was also recorded osibaktudy sites in this additional active searcls such, it is not considered as a species of ceatsen importance in the context discussed in shisly.
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(4) One individual of the amphiox@Bsanchiostoma belchefivith body length (BL) <15mm), was found in theesamples at the low shore (0.5mCD). Amphioxusi@vn to be of potential evolutionary
importance as it provides a linkage between marémgebrates and invertebrates. In China, wharadt an important fishery resource, it is listech&dass Il protected species due to over-exploitati
In Hong KongB. belcheriwas recently recorded from a number of samplitessicross eastern Hong Kong waters from Tai Loag,Wong Ke Wan, Pak Lap Wan, Nam She Wan, Sai Kong
Ninepins the Tathong Channel, Victoria Harbour @odg Wan, South Soko. Chen (2007) * recorded higindances of amphioxus in specific locations irkdag. It is also noted that this species
is not listed as protected in Hong Kong. Repeatgive searches for the amphioisbelcheriwere undertaken at Lung Mei but no amphioxus wasended in any of the 260 quadrat/ core/ grab
samples. Itis thus concluded that Lung Mei isarotmportant habitat d8. belcherias significant populations of this species codtbe found, and the record of the individual insidered a chance
occurrence.
* Chen Y (2007)The Ecology and Biology of Amphioxus in Hong KonBhD Thesis, City University of Hong Kong
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Table C9 Total Number of Infaunal Species in Diffent Phyla recorded during Intertidal
Benthic Core Survey in Dry Season. LM: Lung Mei (3@res), TKE: Ting Kok East
(30 cores), YSON: Yung Shue O North (30 cores), L@@i Chi Chong (30 cores)

Phylum/ Subphylum LM = YSON LCC
Annelida 4 6 8 9
Crustacea 4 3 3 5
Brachiopoda 0 0 0 1
Chordata 0 0 0 0
Echinodermata 0 0 1 2
Echiura 0 0 1 0
Mollusca 9 7 21 14
Nemertinea 1 1

Sipuncula 1 0

TOTAL 19 17 37 33

Table C10 Total Number of Infaunal Species in Difient Phyla recorded during Intertidal
Benthic Core Survey in Wet Season. LM: Lung Mei (86res), TKE: Ting Kok East
(30 cores), YSON: Yung Shue O North (30 cores), LC&i Chi Chong (30 cores)

Phylum/ Subphylum LM TKE YSON LCC

Annelida 4 6 10 15
Crustacea 0 1 4 2
Brachiopoda 0 0 0 0
Chordata 1 0 0 0
Echinodermata 0 0 0 0
Echiura 0 1 1 0

Mollusca 12 7 16 14
Nemertinea 1 0 1 1
Sipuncula 0 0 1 1
TOTAL 18 15 33 33

CEDD
21 NovEMBER2008
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Figure C8 Mean abundance (number per quadrat) offamina in different phyla at different
sites in dry (upper) and wet (lower) seasons.
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Abundance per Unit Area

The site overall mean abundance of epifauna wdhig the wet season than in the
dry season at all site&igure C9, although significant statistical difference beem
seasons cannot be detected by ANOVA te3isble C9. Such a pattern was
consistent across all shore heights at all site@ at 1.0 mCD at TKE and 0.5 mCD
at LM (Figure C9. Significant difference in site overall epifalimaean abundance
was detectedTable C9; the highest mean abundance was observed in BHE (
individuals/quadrat), while the lowest was obserwveddCC (8.7 individuals/quadrat).

For infaunal species, the site overall mean abuwwlavas higher in the dry season
than in the wet season at all sitdsigure C9, although significant statistical
differences between seasons cannot be detectetNBWA tests Table C10. Such

a pattern was consistent across all shore heidghtdl aites, except at 1.5 mCD at
YSON and LCC, and 1.0 mCD at LMrigure C9. Significant difference in site
overall infaunal mean abundance was not detecfetlé C1(; the highest mean
abundance was observed in YSON (10.7 individualsjcowhile the lowest was
observed in LM (6.2 individuals/core).

Number of Species per Unit Area (S)

For overall total number of epifaunal species, ésvhigher in the wet season than in
the dry season at all siteSigure C10Q, and significant statistical difference between
seasons was also detected by ANOVA tedtable C9. Such a pattern was
consistent across all shore heights at all sitese@ at 0.5 mCD at LCC, LM and
YSON (Figure C1Q. Significant difference in site overall totalmber of epifaunal
species was detectedable C9; LM and TKE showed significantly higher total
number than YSON and LCC. The highest total numiees observed in TKE (5.1
species/quadrat) and LM (5.0 species/quadrat) ewthé lowest was observed in LCC
(4.0 species/quadrat).

Site overall total number of infaunal species wesilar between seasongigure
C10, and such pattern was substantiated by ANOVA ltes(lable C10.
Significant difference in site overall infaunal sf@s was detectedléble C10; the
highest number of species was observed in YSONsfieties/core), while the lowest
was observed in LM (2.8 individuals/core).

Species Diversity (H’)

For site overall species diversity of epifaunayés higher in the wet season than in
the dry season at all sitebigure C113, although significant statistical difference
between seasons cannot be detected by ANOVA fEatdgq C9. Such pattern was
consistent across all shore heights at all sitese® at 1.0 mCD at LM, and 0.5mCD
at LCC, LM and YSONKigure C1). The site overall H' were similar at all sites,
and significant site difference was not detectedABDVA tests [able C9.

For infaunal species, species diversity was sintitween seasonbigure C13) and
such pattern was substantiated by ANOVA resulfable C10. Significant
difference in site overall infaunal species divigrsivas detectedT@ble C10; the
highest H was observed in YSON (1.5), while thevdgt was observed in TKE (0.7).
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Evenness (J)

For site overall evenness of epifauna, it was simbetween seasons at all sites
(Figure C13, and such pattern was substantiated by ANOVA ltgeqliable C9.
Significant difference in site overall evenness wlasected Table C9; the highest
evenness was observed in LCC (0.9), while the lowes observed in TKE (0.7).

For site overall evenness of infauna, it was sinbletween seasons at all siteg(re
C12, and such pattern was substantiated by ANOVA lies(lable C10.
Significant difference in site overall evenness wagcted Table C1(; the highest J
was observed in YSON (0.9), while the lowest waseobed in TKE (0.8).
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Abundance (mea#g standard deviation) in all sites in both seasons.
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Figure C10  Number of epifauna and infauna speciasiéant standard deviation) in all sites in
both seasons.
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Figure C11

Shannon-Weiner Diversity (H) (mea& standard deviation) in all sites in both
seasons..
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Figure C12

Pielou's evenness (J) (mearstandard deviation) in all sites in both seasons.
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Table C11

Comparison of epifaunal abundance (numipar quadrat), total number of species

(S), species diversity (H’) and evenness (J) am@&itgs in both seasons (dry vs. wet)

using two-way ANOVA. Data were not homogeneous (@), (c) & (d) (Levene's
test: p<0.05) and significance level of 0.01 wa®dsn these cases.

transformed.

Significant differences are given bold type.

Data were not

(a) Abundance

Source df MS F p
Season 1 2.555 2.011 0.157
Site 3 17.324 13.634 <0.001
Season x Site 3 530 0.417 0.741
Error 352 1.271

Tukey's multiple comparison TKE >=LM =YSON > LCC

Source df MS F p
Season 1 29.469 6.219 0.013
Site 3 24.018 5.069 0.002
Season x Site 3 2.292 0.484 0.694
Error 352 4,738

Tukey's multiple comparison LM=TKE>= YSON =LCC

Source df MS F p
Season 1 1.207 4.758 0.030
Site 3 0.109 0.429 0.732
Season x Site 3 0.294 1.158 0.326
Error 352 0.254

Source df MS F p
Season 1 0.018 0.565 0.453
Site 3 0.387 11.901 <0.001
Season x Site 3 0.021 0.653 0.581
Error 328 0.032

Tukey's multiple comparison

LM =TKE = YSON < LCC
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Table C12

Comparison of infaunal abundance (numbser quadrat), total number of species
(S), species diversity (H’) and evenness (J) am@&itgs in both seasons (dry vs. wet)
using two-way ANOVA. Data were not homogeneous @@y, (b) & (d) (Levene's
test: p<0.05) and significance level of 0.01 wa®dsn these cases.

transformed.

Significant differences are given bold type.

Data were not

(a) Abundance

Source df MS F p
Season 1 210.675 3.805 0.054
Site 3 164.031 2.962 0.035
Season x Site 3 24.675 0.446 0.721
Error 112 55.375

Source df MS F p
Season 1 0.033 0.008 0.930
Site 3 56.600 13.087 <0.001
Season x Site 3 0.144 0.033 0.992
Error 112 4.325

Tukey's multiple comparison LM =TKE =LCC < YSON

Source df MS F p
Season 1 0.064 0.244 0.622
Site 3 3.475 13.282 <0.001
Season x Site 3 0.054 0.206 0.892
Error 112 0.262

Tukey's multiple comparison TKE = LM <= LCC <= YSON
Source df MS F p
Season 1 0.001 0.036 0.849
Site 3 0.083 5.691 0.001
Season x Site 3 0.032 2.188 0.094
Error 99 0.015

Tukey's multiple comparison TKE <LM =YSON =LCC

Multivariate Analysis

From the nMDS ordination plots of both epifauna am@una, there were no clear
seasonal and spatial group separations in termsbofdance data. Clear spatial
variations in these values were however observashgrshore heightd={gures C13
and C14). Results of the ANOSIM analysis, however, regdasignificant spatial
and seasonal variations in abundantable C1). SIMPER results showed that
such variations were contributed by high hermibahundance in YSON for epifauna
data and high abundance of polychates in LCC fauima data.

HALCROW CHINA LTD
ANNEXC_ADDITIONAL QUANTITATIVE SURVEYS

CEDD
21 NovEMBER2008



Table C13 Comparison of abundance of macrobenthogjuadrat (epifaunal) and core
(infauna) samples between (a) Seasons, and amongites using two-way
ANOSIM. Data were square-root transformed. Sigifint differences are given in

bold type.
Factor R-statistic p
(a) seasons 0.072 0.001
(b) sites 0.136 0.001
Pairwise tests LM TKE YSO LCC
D a a
Factor R-statistic p
(a) seasons 0.114 0.001
(b) sections 0.178 0.001
Pairwise tests LM TKE YSO LCC
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Figure C13

nMDS ordination plots of seasonal and adfal patterns from abundance of

macrobenthos (epifaunal) in quadrat samples
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Figure C14

nMDS ordination plots of seasonal and adfal patterns from abundance of

macrobenthos (infauna) in quadrat samples

nMDS plot - Quadrat abundance (season)
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C.3.3 Intertidal Semi-quantitative Crustacean Sugve

The total numbers of crustacean species recordddviatTKE, YSON and LCC
during the intertidal semi-quantitative crustaceamvey were 28, 34, 36 and 42
respectively. Therefore among all sites, LCC hhd highest total number of
crustacean species while LM has the lowest totaedbar of species recordetiable
C12. In general, YSON and LCC had the highest retatibundance of crustacean
species, while LM had the lowest relative abunddiedle C132.

Across all sites,Thalamita crenatas the most abundant crustacean recorded while
Nanosesarma minutunis also abundant in LM, TKE and YSON.Alpheus
brevicristatusis abundant in TKE, YSON and LCC.Metopograpsus frontaljs
Scopimerasp. andClibanarius longitarsuswere abundant in TKE, LM and LCC,
respectively Table C12.

C.34 Intertidal Fish Survey

Among all sites, YSON has the highest mean aburedéh@.3 individuals / quadrat)
and mean total number of fish species (3.5 spegiesdrat) while LM has the lowest
mean abundance (3.2 individuals /quadrat) and rte@ahnumber of fish species (1.9
species/ quadratl{gure C15.

Survey results showed that the most abundant spatieM and LCC werdmbassis
gymnocephalusand Ambassissp. respectively Table C13. Whilst the most
abundant species at TKE wlsombussp., it wasPseudogobius javaniciendMugil
cephalusn YSON (Table C13.
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TableC14 Relative abundance of crustacean specge®rded in Lung Mei, Ting Kok East, Yung Shue O Norand Lai Chi Chong in dry and wet season during
the intertidal semi-quantitative transect surveys.

Family/Species Ting Kok East Yung Shue O North Lai Chi Cho
Penaeidae
1 Metapenaeusp. *
2 Penaeus latisulcatus ** b * * * o %
Rhynchocinetidae
3 Rhynchocinetesp. *
Palaemonidae
4 Palaemon serrifer Fhx Fkk * *kk *kk *% kk ok ok ok
Alpheidae
*k%k
5 Alpheus lobidens *kk *kk *k *kk * *% N * *kk * *kk *k *% *k *%
6 A|pheUS brevicristatus *1* *kk * *k Hokk * H*kk Hokk *kk *i* Kkk Kkk Kkk Kk Fkk %
7 Athanassp. * * ok * * o o o * *
Laomediidae
8 Laomedia astacina *x ** * *
Upogebiidae
9 Upogebia major o * *kk ok * ok * * ok o
Diogenidae
10 Clibanarius longitarsus il S ok ok T ok R Q- - *i*
Porcellanidae
*k%k
11 Petrolishthes japonicus o kk *h ke * . kk o ok -
Leucosiidae
12 Philyra carinata *
Calappidae
13 Calappa philargius *
Parthenopidae
14 Cryptopodia fornicata * * *
15 Parthenope validus * * * *
Portunidae
16 Charybdis he”erii *k *k *kk * *%k *kk *%k *kk *%k *kk *%k *kk
17 Charyhdis japonica *
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Family/Species : Ting Kok East Yung Shue O North : Lai Chi Chon

Wet
18 Macropipus corrugatus **
*%k%k
19 Portunus pelagicus okk Fkk ok ok . Hok okk ok
20 Th a|amita crenata *% *% *% *% * *% *% *% *kk *kk *i* *kk *:: *% *% *% *::
21 Thalamita danae * ** * i * *k * *x *k Skk e
22 Tha|amita sima *% * *kk *% *% *% *kk
23 Thalamita spinimana rkx *k
Xanthidae
24 Actaeasp. *
25 Chlorodiella nigra o okx
26 Demania scaberrima *
27 Etisus laevimanus * * * ** o o * T
28 Heteropanope glabra * ok * ok * *
29 Leptodiussp. ok * ok * o kk ok o s
30 Liomera venosa *
31 Pilumnopeus eucratoides * * * * *
Goneplacidae
*k%k
32 Eucrate crenata i *kx N *k ko
Mictyridae
*%k%k
33 Mictyris brevidactylus * * * o ok ok ok .
Ocypodidae
34 Macrophthalmus convexus *x T ek o ok o
35 ScoplmerSp *% *k%k *% *k%k *% *k%k *% *% *% *%
36 Tmethypocoelis o N - N - - - o . -
ceratophora
37 Uca borealis o * ook o o
Grapsidae
38 Chasmagnathus convexum *x
39 Clistocoelomasp. ok ok i o
40 Eriocheir japonica *x ok ok o
41 Gaetice depressus * b * o b i *:: *i*
42 Hemigrapsus penicillatus * * * * ok * *
43 Metaplexsp. o
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Family/Species Ting Kok East Lai Chi Chong

*k%k *%k% *%k%
44 Metopograpsus frontalis * *k * ok - N " *okk Kk *k *k *k Kok ok
45 N anosesarma m | n utu m *% *k%k *% *kk *i* *k%k *i* *k%k *kk *k%k *k%k *k%k * *k%k * *k%k
46 Neosarmatium smithi *k
*k%k
47 Parasesarma pictum * *x okx ) *xk *okk ** -
48 Parasesarma plicata *x
49 Perisesarma bidens *
*k%k
50 Perisesarma fasciata *k *k . *okk *%
Ligiidae
51 Ligia exotica * * * *ox * o * o
Stomatopoda
52 Stomatopodp. *
'SI'cF))t:éiegumber of Crustacean ., 43 g 13 13 7 | 12 11 | 14 16 12 14 14 14 16 15 17 14 | 8 | 17 | 19 11 @ 18 18

Noted: * indicates abundance <5; ** indicates alamu <10; *** indicates abundance <50; **** indiestabundance <100; ***** indicates abundance >100
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Table C15

Mean abundance per quadrat (n=10, quadsie = 1rf) of each fish species
recorded during the Intertidal Fish Survey.

No. Species Name Lung Mei | Ting Kok Yung
East Shue O
North
1 Acanthopagrus latus 0 0.6 0 0
2 Ambassis gymnocephalus 1.1 0 0 0
3 Ambassisp. 0 0 0 2.1
4 Apogon niger 0.1 0 0 0
5 Bathygobius fuscus 0 0.2 1.6 2
6 Drombussp. 0.6 1.4 1.4 0.7
7 Gerres oynea 0.3 0 0 0
8 Psammogobius biocellatus 0 0 0.1 0
9 Mugil cephalus 0.5 0.8 3 0.6
10 | Mugilogobius abei 0 0 0 0
11 | Omobranchus fasciolatoceps 0.1 0.3 0.2 0.3
12 | Favonigobius reichei 0.4 0 0.2 0.1
13 | Platycephalusp. 0 0 0.1 0
14 | Pseudogobius javanicus 0 0 3 0.2
15 | Sillago maculata 0 0.1 0 0.1
16 | Terapon jarbua 0 0 0.2 0.1
17 | Tridentiger bifasciatus 0 0 0.1 0
18 | Sea bream sp. 0.1 0.4 0
HALCROW CHINA LTD CEDD
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Figure C15

CA4

Abundance and Total number of fish spesi(per quadrat; mean £ SD) in each site
during the Intertidal Fish Survey.
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DscussIoN

All species encountered at Lung Mei during the toldal quantitative surveys were
also present in the three reference sites, thusitheidal and shallow subtidal fauna
at Lung Mei are considered to be common in coastidlshore habitats of Hong Kong
and in particular the Plover Cove, Tolo Harbour &mdnnel Area. These species at
Lung Mei have also been previously reported in Hdngg as shown in local and
international literatureTables C3andC6).

As is typical with a sandy shore, the majority lué species recorded at Lung Mei
during the active search (~ 90%) were highly mobjlecies which can move freely in
and out of a site. This is reflected in the faetttthe additional quantitative survey
results indicated that none of the species recaatiedng Mei were specific or
endemic to the marine habitats at the site, anof élle species are considered to be
typical sandy shore species and can be found iesilabitats in Hong Kong.
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C41

Table C16

C4.2

Intertidal and Shallow Subtidal Faunal Diveity

The datasets of epifaunal, infaunal, crustacean festd species recorded during
intertidal transect, benthic core, semi-quantimtorustacean and fish surveys were
combined to represent the occurrence of speciesidfoan each site under
investigation. The total numbers of species oheste were counted on a presence-
absence basis for standardising the samples aallant different surveys. On the
basis of this, the marine faunal diversity at Ligi, Ting Kok East, Yung Shue O
North and Lai Chi Chong was evaluatdalple C14.

A total of 207 species encountered in the additianantitative survey, with the
highest number recorded in Lai Chi Chong and thwet recorded in Lung Mei
(Table C13.

Lai Chi Chong had the highest number of epifaumal afaunal species recorded
during the intertidal transect survey3able C14 and the highest number of
crustacean species recorded during intertidal sgm@ititative crustacean survey
(Table C14. Yung Shue O North exhibited the highest numbgrfish species
among the four sitesT@ble C14. Lung Mei had the lowest epifaunal and infaunal
species Table C14 and crustacean speciegable C14 among all surveyed sites.
Overall, Lai Chi Chong is considered to exhibitthimarine faunal diversity (71 % of
all species encountered), while Yung Shue O Norid &ing Kok East exhibit
moderate diversity (> 50 % of all species encowater Lung Mei, however, only
exhibits low diversity among the four sites stud{@8 % of all species encountered,
Table C14.

Results of the intertidal quantitative surveys @asistent with those of the additional
active searchAnnex B which identified Lung Mei as having the lowestnmer of
intertidal and shallow subtidal faunal species wisempared with Ting Kok East,
Yung Shue O North and Lai Chi Chong.

Summary of Marine Faunal Diversity recard during intertidal transect surveys,
benthic core survey, intertidal semi-quantitativeustacean survey and intertidal
fish survey.

Yung Shue O

Lung Mei Ting Kok East Lai Chi Chong

North

Epifauna & Infaungcombined

data fromTables C4 & Cy 55 species 71 species 76 species 100 species
Crustacean 28 species 34 specie 36 species 4esspefi
Fish 8 species 6 species 11 specieps 9 specigs
Total No. of species recorded | 89 species 108 species 120 specigs 146 spegies
Percentage of Total No. of

species (i.e. 207 species) 43 % 52 % 58 % 71 %

* The total no. of species recorded is not the sasihe sum of no. of species recorded in eacmtaxo
sum of the first three rows, because there waslap@ng of species recorded in the epifauna/infauna
survey and the semi-quantitative crustacean survey.

Abundance of Intertidal and Shallow Subtidehuna

The overall abundance of epifauna, infauna, crestaand fish are summarised in
Table C15 In terms of epifauna, overall mean abundance tiwashighest at Ting
Kok East and the lowest at Lai Chi Chong. Ting Kgdst and Yung Shue O North
have the highest overall mean abundance for infawhde Lung Mei has the lowest
mean abundance. In terms of crustacean foundgitirensemi-qualitative survey, its
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Table C17

C43

relative abundance was considered high in Yung Shudorth and Lai Chi Chong

and moderate in Lung Mei and Ting Kok East.

Yumg&O North has the highest

overall mean abundance for fish while Lung Mei lihe overall lowest mean

abundance.

Overall Mean Abundance of Marine Fauna &®ded in Lung Mei, Ting Kok East,
Yung Shue O North and Lai Chi Chong.

Lung Mei

Ting Kok East

Yung Shue O
North

Lai Chi Chong

41.3/quadrat
33.0/quadrat | (660.8 ind/m) 26.7/quadrat 8.7/quadrat
(528.0ind/M) | (Moderate to | (427.2 ind/mi) | (139.2 ind/m)
Epifauna (Moderate) High) (Moderate) (Low)
6.2/core (789.8 10.7/core 10.7/core 7.2/core (917.2
ind/n?) (Low to | (1363.1 ind/rf) | (1363.1 ind/m) ind/n7)
Infauna Moderate) (High) (High) (Moderate)
Crustacean (relative abundan¢e) Moderate Moderate High High
6.2/nt
Fish 3.2/M (Low) | 3.4/nf(Low) | 10.3/nf (High) | (Moderate)

Species of Conservation Importance (Note BA& TM)

The conservation status of each species encourdetedg Mei during the additional
gquantitative surveys was checked against the ieritartlined inNote 3of Appendix A
of Annex 160f EIAO TM It is understood that onBoint 1 of Note 3is applicable to
this Study and the species listed under the IUCN Rist ¥ are discussed below.
The associated criteria for evaluation in the IUR®H List are presented Trable B6

All of the species recorded during the intertidahsect survey, benthic core survey,
intertidal semi-quantitative crustacean survey mntertidal fish survey are common
intertidal and shallow subtidal fauna in Hong Kon@ne of the recorded fish species
recorded at Lung Mei, Tropical Sand Gobgvonigobius reicheflisted as Lower
Risk Near Threatened under IUCN Red List) is coer®d to be of conservation
importance. This species, however, was found atgY8hue O North and Lai Chi
Chong during the intertidal fish survefable C13, and has also been confirmed to be
common in the Tolo area (Plover Cove and Tolo Harfi¢hannel) as well as Hong
Kong (see detailed discussionS$ection B.3.8 Results of the intertidal fish survey
also suggested that Lung Mei is considered unlikelgupport significant populations
of these specieg éble C13. It would therefore appear that habitats atlttveg Mei
Beach are unlikely to be an important, unique latibr this species, and are thus
unlikely to be of high ecological importance tostfish species.

(2) The IUCN Species Survival Commission: 2008 IUCNdREst of Threatened Species.
<http://www.iucnredlist.org>
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